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PART L.
By Cuagrres B. Luckr.

INTRODUCTION—NATURE OF THE PROBLEM AND SCOPE
OF THE PRESENT CONTRIBUTION.

Any effort to improve the gasoline engine and to perfect it for
use, in aeronautic, marine, and land tran.:&sfrtation service, must pro-
ceed along a series of more or less par
tack, each concerned with some one independent phase of the prob-
lem, after a general review has indicated the nature of these sub-
sidiary problems and their relations. Such a general review with

ecial reference to aero engines has already been made and formed

o subject matter of the report of last year. In addition to the spe-
cific problems of engine design proper, involving arrangement of

arts, selection and treatment of materials, and determination of

est diemnsions for strength or life on the one hand and large mean
effective pressures with high thermal efficiency at high sEeeds on the
other, there is'another group concerned with what might be termed
the engine auxiliary functions. These latter include ignition, lubri-
cation, cooling, and last, but most important of all, carburetion. - Tt is
most important because it is concerned with the making of suitable
mixtures, without which the engine can not be a success no matter
how perfectly the other phases of the engine problem may be worked
out. It bears the same relation to the gasoline engine as steam mak-
ing does to the steam engine, and the carburetor, with its connections
by which the result is attained, is just as important to the former as
is the steam boiler and its connections to the latter. This being the
case, it is logical and proper that this the second report, and the first
one fo]lowi.u%lthe general review, should be concerned with the car-
buretor and the problems of its design. The complexity of the prob-
lem of carburetor design, from the scientific engineering standpoint
as distinguished from the empiric cut and try one, can hardly be over-
rated, and the difficulties involved are realized only by those familiar
with the question by reason of exferiencs and extended study. It
involves not onl ma-ng unknown Iacts and relations of the physics
of flow of this class of liquids in small passages and of air at vari-
able rates through every conceivable shape of duct and orifice within
certain limits of size, but it also requires the crossing of the border-
land of knowledge on the physical chemistry of these complex fuels
their vapors, and vapor air mixtures; fuels which are solutions o
many and variable constituents, all of them having tendencies under
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certain conditions to poglmerize. In addition to these difficulties of a
hysical-chemical sort, there are involved two other groups, the first
eing the usual one of structural design, and the second that of defi-

nition of the object to be attained. %’V?ith reference to the latter it

must be admitted that there is no convincinﬁsexperimentul proof
avaliable from engine testg to definitely establish just what sort of
mixtures give the best results in engines; whether, for example, they
should be constant or variable in proportions of air to fuel, and
whether also they should be dry or wet, and if the latter, how much
moisture is permissible and in what form. To be sure, opinions and
deductions of some value can be hased on indirect observations and on
certain principles, but works of importance should be based on
proved facts and not on opinions of deductions. Pending the es-
tablishment of .the required physical-chemical data and the specifi-
cations of suitability of mixtures from the engine standpoint, both of
which must constitute a separate series of Investigation, the prob-
lem of carburetor design may be approached with some profit from
the qualitative side. ' -
Design' of any appliance or machine must be undertaken qualita-
- tively before any quartitative work is warranted, the former being
concernéd with the form and arrangement of the parts and the
latter with their dimensions. Qualitative design, the fixing of the
nature and form of the séveral necessary structural elements and
their mutual relation or arrangement, must satisfy ten independent
sorts of requirements—first, functional, and second, constructional.
With reference to the former it is clear that to make the apparatus
work there must be provided certain parts suitably arranged and
the selection of such forms and arrangements of parts as would seem
to promise the sort of action or function desired, is termed invention
when the same thing has not been done before in the same way,
otherwise it is merely the first phase of qualitative design. The
second or constructional requirement for qualitative design imposes

g limit on the first, dictated by the tools and processes of the shop.

However nice and proper an appliance or machine scheme may be

from the functionali standpoint, it is obviously of no value 1if it

can not be constructed and of little value if the construction is
difficult, so as to involve excessive cost, insccuracy, or some other

Quantitative desipn, the determination of proper dimensions, for
the parts as selected and arranged, must also meet two independent
requirements, or rather there are two sets of dimensions that must
be separately determined because they have different objects. The
first phase of t%uantitative design must fix those dimensions that-are
concerned with functional operation and directly supplement the
selection of form and relation of structural elements, so that not
only will the sort of result desired be attained, but also in just the

right degree. The second step in the whole series fixes those di-

mensions of the parts that insure, with due reference to the ma-

terials, suitable strength and stiffness to_resist rupture and undue
deflection, respectively, under stress, and that insure suitable life
to parts subject to destruction by wear or corrosion, for example.
}ijlying these general princi?lles‘to the case of-carburetor design,
the first phases of both the qualitative and the quantitative design
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are of controlling importance, both of the second phases dwindling
to almost neglitglble quantities -in comperison. For example, the
second phase of quantifative design, the fixing of dimensions for
strength and life, is almost, if not quite, eliminated by the fact that
the parts of carburetors are subjected to no: stresses that can nob
easily be resisted by the thinnest metal that can be cast, and that, so
far as life is concerned, there is no corrosion with the brasses and
bronzes in use. Vhile there is some wear in those carburetors that
have moving ga.rts and some permanent set in springs, it also is
true that good carburetors need have neither wearing parts nor
springs. ain, the second phase of qualitative design, which im-
poses shop limitations on form and arrangement, requires no special
treatment for carburetors over any other device or small manufac-
tured metal product made mainly or wholly of cast metal with some
rough and some accurate machining, involving only light cuts and
short operations easily carried out with small tools of standard form
with special jigs and fixtures or with special tools.

It appears, therefore, that an investii:%ation of carburetor desi
must be concerned almost entirely with the first phases of both quali-
tative and quantitative design, the selection of these schemes of form
and arrangement of parts that promise the right sort of functioning
and results, and then dimensioning the garts so they will produce
the desired kind of result in the required degree. These two steps
might well be called qualitative functional design and quantitative
functional design, respectively.

There are two good reasons why qualitative functional design
should be undertaken before the quantitative—first, because the neces-
sary physical data for the latter have never been determined, only
a few isolated facts being available, and second, because the determi-
nation of dimensions must necessarily follow a decision on form,
or otherwise the more that form alternatives can be reduced to a
minimum, the less is the variety and scope of the pertinent physical
data required for applieation to them. _

This report is concerned almost exclusively with an analysis of
the question of qualitative desi%xé not only because it is logically the
first step to undertake but also because its scope is so very wide and
the amount of available material requiring review so large as to have
taken up all of the time available. S

Quantitative design has been approached but not actively attacked;
only so much has Peen done in this direction as to point out the
need of thorough investigation by showing the importance ‘and the
present lack of exget data. -

Qualitative functional design of carburetors must begin with an
examination of alternative processes of carburetion, and a selection
of one or more such processes as seem promising must be made before
eny attempt is made to scheme out the form and arrangement of
the parts that together shall constitute the carburetor. Carburetion
as & process is in the broad sense essentially the same as humidifi-
cation, the former dealing ariginally onl]t; with the hydrocarbon
products of petroleum but now with any liquid fuel including the
alcohols, the latter with water, and both with vaporization of the liquid
in contact with air, the vapors and the air mixing more or less
homogeneously. The thermodynamic laws of such vapor-air mix-
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tures ag result from carburetion or humidification are pretty firmly
established, and the most important of these, with reference to the
present object, is that group relating the partial pressures of the
vapor and the air in the mixture to the proportions of vapor and
air and to the respective mwolecular weights. In accordance with
these relations, & mixture of vapor and air in any desired proportions
can be obtained by maintaining an intimate contact between the
liquid and the air until such time as saturation results by the build-
ing up of the partial pressure of the vapor in the mixture to a value
equal to the pressure of saturated vapor corresponding to the tem-
perature. Thus the proportions are determined by the vapor pres-
sure-temperature law of the liquid, by the actual conditions of
contact or intimacy between the two, and by the temperature mix-
ture during the time of contact. Of these three factors one is a
physical property of a given liquid and the other two represent
variables of use, and are subject to control if the apparatus is suit-
ably designed. The vapor-pressure curves of the more common
simple liquids have been determined, and for them these principles
point directly to a simple and highly effective process of carburetion
in definite predetermined proportions, the process being to main-
tain for cient time a close and intimate contact of the air and
the liquid, such as may be done by blowing air over, bubbling it
through the liquid, spraying the liquid in the air, or stirring and
heating the two in a chamber, meanwhile keeping the temperature
constant at the value required by the vapor pressure-temperature
curve to give the desired proportions. :
Such a process of carburization may properly be called evaporative
becauss the proportions are fixed by the evaporative conditions. The
liquid vaporizes, and vapor is added to the air until equilibrium is
established between the vapor pressure of the liquid, and the partial
pressure of the vapor in the mixture in contact with the liquid. This
evaporative process of carburization to given proportions is almost
ideal where 1t is feasible, but unfortunately its value is confined en-
tirely to the simple liqujcis that have definite vapor pressure-tempera-
ture relations and the same relations for every part of the liquid.
The only liquids that satisfy this condition are those that are single
chemica{ compounds and among the fuels these are benzol and the
pure alcohols, the more common fuels such as the impure alcohols or
alcohol-water solutions, and all the produets of petroleum, including
not only the light but the intermetgate constituents, do not satisfy
the condition for f)roper evaporative carburization in given propor-
tions by the simple evaporation process. These latter liquids fuels
are solutions of many constituents one in the other, each constituent
to be sure is a simple hydrocarbon with fixed physical properties, but
the solution has variable physicel properties. The presence of one
substance in solution in another, affects its vapor pressure in a fairly
well-known way, but there is no means of predicting what is the re-
sultant of 10 such, each affecting the other. Physical chemistry has
not advanced far enough to answer such a question, and it is doubtful
if the answer would be of much value even if it could be found in
the absence of equally definite, simple, and practical analytical means
of identifying and evaluating the separate hydrocarbon constituents
of such solutions as the gasolines and kerosenes, which organic chem-
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istry so far bas failed to discover. From the practical carburetor
standpoint enough is known to definitely condemn the simple evapo-
rative proportioning process without such scientific data, because it
18 clear that those constituents that have the highest vapor pressures
will exist in the vapor air mixture in Ia.rﬁer proportions to those
that have low vapor pressures, than they di %ﬂﬂly in the liquid
mass, and thet, as evaporation proceeds there will be a fractionation
that leaves the heavy constituents behind. The mixture proportions
in such cases will be fixed as much by the ratio of constituents in the
liquid as by the vapor pressure of any one—by the intimacy of air
contact or by the temperaturé—but the ratio of constituents in the
liquid varying as it does as evaporation Eroceeds, the ]froportions of
vapor to air in the mixture can not possibly be controlled automatic-
ally by any simple and practical means.

he condemnation of the evaporative means of proportioning as
a carburetion process for engine use for all liquid fuels that frac-
tionate at once removes from consideration a very large number of
older carburetors designed for and used largely in connection with
the manufacture of illuminating or fuel gas gor pipe distribution
and confines attention to a newer group of carburetors in which the
proportions of air to fuel are subject to mechanical control and are
quite independent of the constituents of the fuel or their vapor
pressures.

Mechanical proportioning is an essentizl element of any practical
carburetion process where complex fuels, like the petroleum distil-
lates, are to be converted into vapor air mixtures in controlled pro-
portions for introduction into an engine cylinder; but, of course,
mechanical proportioning does not of itself constitute a carburetion
gurocess except under one condition. If the vapor pressure of the

el, or, rather, of ifs heaviest constituent, be high enough, then
mere introduction of the fuel into the air, especially if both be fiow-
ing through passages that produce eddy mixing currents, will result
in immediate vaporization and the formation of the desired mixture.
ATl the older gasolines of 76° Baumé and upward had this property,
so for them a mechanical proportioner that feeds 2 measured amount
of gasoline into an air stream does in reality constitute a %r?ortion-
ing carburetor. The present-day gasolines, ranging but little above
60° Baumé, and in some cases lower, have some constituents so heavy
and with vapor pressures so low as to require either special spraying
and stirring elements or heaters to produce a snitable homogeneous
mixture, the making of which constitutes carburetion. Nevertheless
such proportioning devices are also termed carburetors, even though
vaporization is not complete, because they produce mixtures on which
engines can be operated, and since the proportions are established by
a sort of metering action of the fuel by the flowing air, and not by the
vaporizing properties of the fuel, they have been named *propor-
tioning flow carburetors” in this report.

For all gasolines, kerosenes, or other petroleum distillates, and any
other complex fuel to be used in engines, proportioning flow carbu-
retion &)roceses must displace the older evaporative processes of the
gas industry, so attention must be concentrated on the various ways
in which the air flowing toward an engine cylinder may be made to
proportionately meter, receive, and become mixed with the amount
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of fuel it can support.in explosive combustion quite independent of
just what degree of vaporization or just what proportions will work

est in a given engine on the assumptivn that these are independent
variables.

The pure case of proportionate flow carburetion is that in which
the air flow directly, without the medium or interposition of any
connecting mechanism, does of itself induce or produce the fuel flow
in amount always proportionate to the amount of air, simultaneously
mixing the two more or Jess actively with or without the addition of
heat. This process depends upon the laws of faw of air and of
liquid fuel, relating rate of flow to pressure drop or flow head, and,
in general, it assumes that the suction stroke of an engine piston
establishes a vacuum of some degree in every portion of the air
entrance passlzfe which vacuum varies regularly with the quantity
of air that will flow under its impelling influence. It also assumes
that-if from a supply of fuel at a constant hydraulic head a connec-
tion be led to a Elel nozzle somewhere in the air passage, the static
head with reference to the nozzle being ideally zero, ﬁaen no fuel
will flow unless air is also flowing, because of the common vacuum
relation, and fuel flow will increase with air flow as the vacuum
increases. For such double flow to be truly proportionate and in
constant ratio it is clear that both the liquid and the air flow must
follow similar physical laws and that the weight of each must bear
the same algebraic relation to the vacuum that is responsible for the
flow. In the absence of a pair of air and fuel passages of such form
and relative disposition as would heve similar flow laws, then some
means of automatic correction of the proportions become necessary
to restore the desired ratio and to maintain it, no matter how the rate
of flow may vary, so as to satisfy the demands of engines operating
at variable speed and load.

Between these two basic processes of carburetion—the “evapora-
tive ” and the “ proportioning flow "—there may be found a series of
minor alternatives, or special modifications, some of them standing
more or less apart and others lying midway between and involving
both to an equal degree. As an example o the latter a truly evap-
orative carburetor of the tank and wick type may be modified by
feeding fuel to the wick by a proportionate-flow device instead of
allowing the wick to pick up and feed fuel from the tank by capillar-
ity. Evidently an apparatus of this sort might be classed under
either process.  If the proportionate-flow feeder were so regulated
that no fuel accumulated on the wick or in the wick chamber, then
evaporation does not fix the proportion, but the proportionate feeder
does, and the device is & proportionate-flow carburetor. On the
other hand, if the proportionate-flow feed delivered an excess of
fuel over what could be carried off by the air passing the wick, some
fuel would accumulate on or about the wick, and the proportions of
the delivered mixture would be fixed by the evaporative and not by
the proportionate-flow elements, and the device would be an evep-
orative carburetor. Fortunately, such cases as this are rare, or there
would he_more confusion than now exists. There is generally no
difficulty in interpreting the action of a given _a_%par_atus, or, to state
it otherwise, there are very few cases where the basis or principle of
proportionality depends on the rate of feed, the adjustment-or other
operating conditions, within the working range.
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Another sort of mixed process is that of direet injection of fuel
by a pump into the air, the pump being driven by the pulsations of
the air pressure in the intake passage or by the engine directly, and
the delivery of fuel being made into the air on its way to the cylin-
der through the intake passages or directly into the cylinder after
the air has entered. These are not regarded as proportionate-flow
processes, because in general there is no definite proportion main-
tained ; but also because the air-flow rate is not of itself responsible
for the quantity of fuel fed. If a constant-speed engine cylinder
took the same amount of air every stroke and a pump, driven from
the air pulsations or from the engine, delivered the same amount of
fuel at the same time, then the fuel and air quantities would clearly
be in proportion, fixed by the displacement of the main piston and
pump plunger, respectively, with corrections for volumetric efficiency.

ile this constitutes one series of mechanical proportioning means,
the cases are special, as also is the engine-operative condition of
constant speed and load, to which they are applicable. All direct-
injection engines with or without compressed-air sprays constitute a
quite independent class, characterized by mixture making directly
in the cylinder and have practically nothing in common with the
carburetor class of engines making mixtures externally. Pump de-
liveries to carbureting chambers in the intake passages, when the
pump is driven by the engine, or, in fact, in any way except by the
movement of the entering air, are excluded from the proportionate-
flow class because the flow is not essentially proportionate. They
constitute an additional class between the truly proportionate-flow
and the direct-injection classes.

When the air flow actuates an air motor equivalent to an air meter
and this motion in turn actuates a_fuel pump, then the combination
is truly a proportionate-flow carburetion system, cépemti.ng on &
constantly metering volume ratio at all rates of air flow, and in all
respects equivalent to the vacuum-controlled flow of the two fluids
through two separate passages to & common point of mixing,.

With this general review as a basis, the search for possible forms
and arrangements of parts making up the carburetor proper to
operate under the process of proportioning-flow carburetion may
be undertaken, and all the available suﬁegestions for the construc-
tion of proportionate-fiow carburetors collected and compsared. This
comparative study of the qualitative design of proportioning-flow
carburetors must begin with the collection of examples from any
source, which must then be grouped into typical classes on the basis
of functional or structural smilarity, so that class may be compared
with class before any attempt is made fo analyze differences of
detail within each class. :

The best source of information for this purpose is clearly the
Patent Office record of inventions, and this has accordingly been
made the basis of the study which constitutes the bulk of this report.
From the official classification list and the definitions of each offi-
cial class and subclass 2 selection was made of those that seemed
likely to contain patents on carburetors. To assist in this work of
discovering the carburetor patents of the United States the services
of a competent patent lawyer were enlisted, and under his direction
searchers were set to work in the Patent Office, where, aided by its
officials, a list of United States carburetor patents was prepared
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and copies collected for study and comparison. The detailed steps
by which this list was made and copies of each patent secured are
given in Part II, with the patent number, date, title, and inventor’s
name, arranged according to the official classes, subclasses, and cross
references, : : o

Having secured copies of these patents, which numbered, after
eliminating duplicates, about 8,400, 2 surprisingly large number in
view of the fact that the art is comparatively a new one, every
patent was read and reclassification begun as a basig for the com-
parative study. The first step in this reclassification divided the
patents into the two groups of “proportioning-flow carburetors?”
and “ other subjects,” the latter including parts, attachments, com-
plete engines, injectors, and all “evaporative carburetors.” This
made about an equal division and incidentally brought out the inter-
esting fact that practically all the older carburetor patents are
evaporative, while practically all the recent ones are proportioning
flow as to broad process, the latter beginning sbout the year 1900 but
not becoming really numerous until about the year 1910. This shows
that the proportioning-flow carburetor art is about 17 years old,
the official life of a patent, and that, therefore, most modern car-
buretors fall within the patent life and must be either themselves
the subject of an active patent or similar in some respects to the
disclosures of one or more such patents.

Following this division of United States carburetor patents into
. % proportioning-flow ” cases and “ other subjects” the former group
wag restudied for the purpose of subdivision into classes according
to some rational basis of similarity. This step brought out the fact
that the present official classification is not a good one, so deficient
in elements of distinction as to make necessary the creation of a new
classification before any comparative study could be made at all.
This new classification has'been worked out and the * proportioning-
flow » carburetors assigned to places in it in Part III of this report.
The very great labor involved in readin%, reclassifying, and com-
parin% ese thousands of patents in the limited time available has
probably led to some errors, which can only be removed by a sub-
sequent checking, but it is believed that the results reported are
correct in the main and mistakes are confined to individual cases.
To make this sort of study quite com]gkate and of the utmost practi-
cal value, not only to designers but also to patent lawyers interested
in solicitilrhg new patents or in litigations over e_xistinf ones, the
new classification and relisting should first be checked and later
extended to include the cases of the leading foreign patent offices.
It is hoped that the value of so doing will seem to parties interested
great enough to have the required funds made available.

Following the reclassification and relisting of the United States
proportioning-flow carburetor patents the general characteristics of
each new class and subclass is given and structural variations within
each class illustrated by photographic reproduction of the drawings
of typical patents, the number of which so reproduced is about 450.
This illustrated review of the functional and structural character-
istics of proportioning-flow carburetors is the subject matter of
Part ITI of this report, which brings out & most amazing wealth of
material as to form an arrav?gement_of parts. Even a brief review
of this section of the work will convince the most skeptical that so
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fer ag qualitative design of proportioning-flow carburetors is con-
cerned there is little to be dau'ei, and that whatever may be lacking
in carburetors or earburetor design is mainly quantitative in char-
acter. An effort is made in this comparative study of functional
characteristics of the new classes and subclasses to point out the
most promising ones from the standpoint of automatic ;mportion—
inﬁg at any rate of flow, so as to stimulate inventive and designi
effort in this direction. Concentration of thought along the more
promising lines should result in Ereater and more rapid advance
and perfection of the needed appliances than the scattering of the
same effort over the whole field, which includes soms types or classes
of very much less promise. Of course it is hardly to be expected
that there will be a general acceptance of the guides offered, es}i;;-
cially among inventors interested in what have reported as the
less promising groups, as the inventive mind normally resists guid-
ance. However this may be, it is hoped that this, the first systematic
effort to bring some order into what has been e most chaotic situa-
tion, will bear sufficient fruit to justify the serious painstaking labor
that has been expended. . )

No arrangement, of parts intended to act as a proportioning-flow
carburetor can be conceived that does not involve some mental
assumption of a law of flow for the fuel and for the air, relating
rate of flow to pressure drop or vacuum. Therefore in every one
of these many hundreds of patents there is indirectly involved some
such assumption by the inventor, either consciously or unconsciou]ilg.
VWith only a few isolated exceptions, not one of them gives any ink-
ling of what flow law is assumed to hold in his device, although
nearly all assert their object to be the production of a device that
either holds the proportions constant under all conditions or gives
somse specific sort of control over proportions. In some cases it is
quite clear that there is no understanimg of the genersl principles
of fluid flow at all, while in others the Ermcqiles have clearly served
to guide the design which, therefore, is at least qualitatively cor-
rect and requires only the application of the numerical values in the
flow equations to its dimensions to be quantitatively correct also
or which can be made correct experimentally without solving the
equetions numerically. One pretty common violation of the prin-
ciples of flow for air is neglect of its critieal pressure drop limit,
according to which no increase of air flow through an orifice takes
place after the pressure drop through it exceeds a given value some-
where about four-tenths of the absolute pressure on the supply side.
This becomes a most serious interference with proportionality when
it is remembered that it does not a}:gly to the liquid orifice acted
upon by a similar pressure drop, so that however regularly the air
and fuel may increase together as pressure drop increases gom Zero
there comes a time when the gir flow ceases to increase while the
fuel goes on. Other violations of a general character include the
implied assumption of a constant ent of efflux for both fuel
and air orifices, which may actually 78.13' 100 per cent, also neglect
of the differences between capillary and orifice types of fuel pas-
sages and the effect of the pressure drop itself on the law of flow
for a given passage. . L '

Witfout undertaking any new experimental determinations of
the flow laws and their coefficients for air and gasoline in passages
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of the forms and size appropriate to carburetors, it is important— —
that the known principles and facts on the subject be reviewed for
two reasons, first to indicate the extent of the justification for the
implied assumption of some sort of flow law in all of these inven-
tions, and second to clear the way for such new experimental deter-
minations as may be necessary for undertaking their quantitative
design on a natural basis.  This review of existing flow laws and
flow data forms the subject matter of Part V of this report and
proves beyond question that present knowledge is wholly inadequate,
and that new experimental determinations must be made just as soon
as possible. L T : .

iscussion and argument can never be as convincing as proved
facts. On the question of proportionality in engine carburetors, no
amount of reasoning as to why one of them should or should not e
characterized by constant proportions as flow rate changes, can equal
in value an experimental determination. For this reason 10 of the
leading American carburetors were secured by loan from their makers
with the assistance of the Automobile Chamber of Commerce, and
were subject to tests for pr0£ortiona1it-y of air to fuel over a wide
range of flow rates. The methods and apﬁmtus used, together with
the results obtained, are given in Part VI, the last section of this
report. While, as had been expected no one of them was able to
keep the proportions constant, as the rate of flow was varied either
by throttle position st a constant engine speed or by engine speed at
s constant throttle gosition, yet the actual or possible approach to
constancy for the whole group is wonderfully good, consuilerin the
absence of exact flow law data and the fact that practically all are
products of cut and try or empirie design, as distinguished from the
rational or scientific. In some cases the results are so very good
as to lead to the belief that substantial constancy within a few per
cent of actual constancy of proportions of air to fuel is within reach
and will be generally obtainable in carburetors of considerable variety
as to form, as soon as flow law data becomes available to designers.
Furthermore, should it appear after a series of engine tests on differ-
ent mixtures that constancy of proportions is not desirable, but that
a certain rate of leaning or enriching is desirable as load or speed
varies, there is equal promise that it can be cbtained. In short, there
is every reason to believe that the period of pure invention where
wondering, guessing, and assuming constitute the only guides, a
period typical of the youth of any new art, is about to give way to
the second and permanent stage of designing where proved facts
and authentic data form the basis of Elractice. Such a situation can
be most quickly broufht about by making the experimental determi-
nationg recommended in the “ Conclusions,” and giving the resulis
the widest possible publicity.

While proportionality control is the prime consideration in any
carburetor, it is not in itself sufficient to make a good carburetor,
and while proportionality must be controlled through suitable ar-
rangements of. properly formed and dimensioned parts based on
established flow laws, there are certain other structural elements
necessary to.a practical carburetor. Finally there is reason to be-
lieve that there must be some elements of carburetor design con-
cerned ‘with adaptability to a given engine or to definite operating
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conditions of a given en%'.ne or to a given fuel that may not be
brought out by confining the study to proportions alone, or to steady
flow alone, or even to any particular sort of pulsating flow. These
are all matters worthy of careful consideration, but somewhat in-
tangible and elusive in character, certainly at the present time.
Partly for this reason and partly because all the time available has
been consumed in reaching the point here reported, thess matters
or the items concerned with them can not be given more than a brief
notice, which is included so that they be not forgotten or their im-
portance minimized. s

Next to proportionality control in basic importance in mixture
making comes mixture quality defined by wetness, superheat and
pressure, or in general by its physical condition. Other things being
equal, mixtures having higher absolute pressures in the intake pas-
sages should develop mean effective pressures that are directly pro-
portional to the absolute pressures, and this is s matter of consid-
ergble importance in aero engiues or others where least weight per
horsepower is a prime factor. Some classes of carburetors present
fixed areas of air and mixture passages for the flow, while others
increase the area as flow rate increases, and therefore should be cap-
able of developing higher mean effective pressures and more power
in 'a given engine unless some other variable or factor neutralizes
this possibility. The importance of this mixture pressure factor in
mixture density is recognized in some of the patents which disclose
fans or blowers driven from the engine and ‘ZF ced either before the
carburetor or between it and the engine. This arrangement seems
to have some possibilities worth investigating, because the power to
pump the charge is far less than the promise of increased engine out-
put, though of course there must be a decrease of thermal efficiency.
Adding to such blowers or fans a barometric type of control of
delivery pressure would seem to offer a means of neutralizing the
effect of altitude on engine power which with sero engines may be
considerable, '

Such moving parts as fan rotors in the path of the mixture make
excellent mixers or mixture homogenizers, and homogeneity of mix-
ture is a matter 6f coordinate importance with proportionslity
and density. While with the small passages suited to small engines,
a stream of gaseous fuel or of very t gasoline may be relied upon
to automatically mix with the air and produce a rezsonsbly homoge-
neous mixture by the action of the header and valve pocket eddy
currents alone. This is not true with heavy gasolines that can
only partially vaporize in air at atmospheric temperature, nor is it
true with large engines developing several hundred horsepower in
a single unit. The heavier the fuel and the larger the intake pas-
sage, the more important becomes the matter of specific mixing or
homogeni means involving either fixed or rotating parts. iny
unvaporized liquid fuel must be distributed as yniformly es possible
through the air in the form of the finest possible fog, and heavy
drops or wall streams of liquid must be eliminated if any good effect
of Eoper roportionality eontrol is to be secured.

an alternative to such stirrers or fine spray fog distributors
of unvaporized fuel th.rou%lh the air, the mixture may be heated to
remove the liquid, or a light easily vaporizable fuel may be substi-
72805°—S. Doc. 559, 64-2——5
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tuted for the heavy. At the present time, in the absence of exact
data on the effects of any liquid in the mixture as to degree, and
relying on the established fact that much liquid not specially treated
with reference to fog making and air mixing produces very bad com-
bustion, it. is recommended that-for aero use at least nothing but
the lighter gasolines of 76° Baumé or better be used. Some o% this
grade of gesoline was obtained for the purpose of proportionelity
tests from the American Oil Works of Titusville, Pa., and its supe-
rior vaporization over the common fuel gasoline of the market is
proved by the larger drop in temperature observed and reported
in the tests as the mixture formed in the carburetor. While such
gasoline brings a higher price than the common heavy grade, the
excess ig not very much considering the superior vaporizing qualities,
and such differences in cost as exist are matters of negligible im-
portance for militery aero work on this oil-producing country.

The mixture heating alternative to using sufficiently light grades
of gasoline for making homogeneous dry mixtures or to spraying
means of distributing unvaporized liquid through wet mixtures is
one that requires exact experimental tests to determine its compara-
tive value. It is of importance only with heavy fuels carrying con-
stituents that. will not vaporize without more heat than can be derived
from atmospheric air. While heaters for such mixtures are now
available, it is not possible to say whether it is better for a given
engine to use wet mixtures with stirrers or fog distributors or to dry
them by heat, starting with heavy fuel; or to do neither, but, on the
other hand, substitute light fuel. Of course, in the absence of a
limit to supply and cost, the last is clearly the wise course. Any
heating of the mixture decreases its density just as does a reduction
of pressure, so heating must not be resorted to unless the gain from
its use exceeds the value of the e%ower lost, and this gain is almost
exclusively a gain in thermal efficiency due to better combustion,
with a corresponding improvement in lubrication and interior fouling
conditions over wet, cold mixtures. No better proof of the situation
is available than the two related established facts (¢) that maximum
power and maximum efficiency are not simultaneously obtainable
with any but dry mixtures, and (b) that the carbon monoxide and
the free oxygen in the exhaust can not both be brought to zero af the
same time, except with dry mixtures. If therefore heavy fuels must
be used, which does not seem to be the case for aero service, it is
necessary to experimentully determine the best degree of wetness' for
both power and efficiency, and the comparative engine performance
with Sry mixtures made dry by mixture heaters. ese are matters
of coordinate importance with proFortionality for which similar
data are required to establish the allowable or required range from
constancy if there is any at all for best gll-round engine perform-
ance. ’f‘yaken together tﬁe results of such tests should lead to the
establishment of specification for mixtures best suited for a given
engine with the same sort of precision that is now in general use in
the steam and vacuum specifications for steam turbines. Given such
mixture specifications and the suitable basic scientific data on car-
buretor phenomena, the carburetor designer may then follow the
same general methods used by the designer of steam boilers or
condensers.

(TP T
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As to progortionality itself, it must be assumed, pending experi-
mental proof to the contrary, that engines require mixtures in con-
stant proportions because of the chemical nature of the reaction and
the thermodynamic requirement that maximum power and efficiency
should result from mixtures leaving no unburned fuel and having
the highest calorific power tg:: pound of mixture. While among
carburetor and engine men e may be found opinions that under
this or that condition the mixture must be rich, it is also true that
air measurements are practically unknown among them, and there-
fore the proportions can not be kmown. Many such cases investi-
gated have led to the conclusion that the meaning intended is rather
that the mixture must be made richer than it was or than at other
times and not that it must depart from actual constancy.

There are some subsidiary problems of carburetor design worthy
of notice, even though time is not available for their investigation
at this time. The first group of these ineludes the several effects of
differences in the inertia of air and gasoline, the engine-operating
conditions that bring them into action, and the corrective means to
be introduced to meet inferferences with proper engine Worki.r;ﬁ.
No matter how many cylinders there may be nor how high the speed,
the flow through the gassages of a carburetor and through the intake
header between it and the inlet valve ports is nof a steady but a pul-
sating flow. There is throughout the mixture making and supply
system a series of more or less irregular pressure and velocity waves,
and there must be some reflections, returns, and synchronizing heat
phenomena. Practically nothing is known of these conditions ex-
cept that they exist and that should the pulsations vary in amplitude
or periodicity bad effects must follow, because in such a case the
difference between the inertia of air and gasoline passing through
its carburetor feed passages or passing through the manifold pas-
s:fes beyond the carburetor must cause a lag of flow, positive ac-
celeration producing a fuel lag and negative acceleration an air lag.
The natural period of oscillation of the fuel in its float chamber and
feed passage may synchronize in beats with the mixture pulsations
groduci.ng periodic proportionality changes, and the surgin spee(i

uctuations observed in some engines operating on wide-open
throttle with a steady lead may be traced to such sources.

Any sudden change of flow rate in the carburetor, whether pro-
duced by a quick throttle movement or by a change of lead torque
without a throttle movement, must produce mixture proportionality
changes by inertia, which, even though momentary, may yet last
long enough to seriously interfere with operation or even stop the
engine under lead and thereby condemn as unserviceable an other-
wise perfectly good carburetor. A sudden increase of flow rate will
tend to produce a lean mixture, because the liquid fuel accelerates
more slowly than the air, while a sudden decrease of flow rate pro-
duces the reverse action, the mixture enriching and in some cases
the liquid flow continu after air flow has stopped enough to
visibly spill fuel. No y such actions as these are most com-
monlg produced by quick movements of the throttle, by means of
which the flow rate may be changed in a fraction of a second from
practically zero to a very high maximum of several hundred feet
per second. Throttle closure is not so serious as throttle opening,



68 AERONAUTICS. -

because mixtures momentarily become rich instead of lean and do
ignite .even when very rich, because also in extreme cases of sudden
complete closure the main fuel f"et, which is tending to make the
mixture overrich, is thrown completely out of action in many modern
designs, a low speed or idling jet being brought into action as’an
alternate. It is on quick throttling opening, suddenly demanding
more power, that test difficulty arises, because then the mixture
naturally tends to become lean by inertia, and, having so low a flame
propagative rate, produces back-fires or completely misses fire in
extreme cases, the least evil effect being a lag in acceleration of the
engine. This has been met by the introduction of the accelerating
cup, many forms and connections of which are illustrated in this
report, some used in connection with idling jets and others inde-
pendent- The accelerating cug, so called, is a small chamber, usually
shunt connected to the main fuel passage and between the jet and
float chamber, so arranged that it fills on slow, steady running and
empties through the main or through a separate nozzle whenever
the acceleration conditions tend to make the flow through the regular
fuel channels insufficient, the fuel from the cup being added to—com-
pensate for the momentary main jet leanness. ile the accelerating
cup is the present solution of leanness due fo inertia developed on
accelerating the flow and the idling jet is in one sense the equivalent
for a decreased flow, the latter also serves another useful function,
that of relieving the main passages of the requirement of-maintain-
ing proportionality over the lowest ranges of flow rates, and both
are comparatively recent developments in this carburetor field, at
least so E,r ag adoption and use are concerned.

It is well to point out here that neither the idling jet nor the
accelerating cup must be confused with the lifting tube, which is

erhaps a still more recent development forced into use by heavy

uels which resist vaporization and which at low flow rates will not
rise. with the air in the mixing passages, because the air velocity is
not great enough to overcome the gravity of the liquid. The lifting
tube is a small passage in paralle] with the main one, and either a
part of it or quite separate, through which the velocity is always
great enough to lift the fuel no matter what the flow rate or throttle
position, and at high flow rates the lifting tube may remain in action
or go out. In any case the fuel passing up the lifting tube has come
from the main and not from a separate fuel nozzle, as is the case with
the idling passages.

Liquid inertia versus that of air or vapor also plays a part in the
mixture-distributing header or intake manifold between the car-
buretor and the several inlet-valve ports whenever any unvaporized
liquid is present. This li%uid will not turn at bends in the same pro-
portionate way as does the gaseous constituents, but the walls will
act like separators, tending to collect the liquid in streams, which
run along the surfaces where the mixture velocity is least. Therefore
header design has become a part of the problem of carburetor de-
sign since heavy gasolines began to replace the old and orice uni-
versally used light ones.

Another group of subsidiary design problems is concerned with
the supply of liquid to the metering nozzles and involves the fuel
passages, the float chamber, float, and float valve, and their design

id,
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with reference to tilting or vibration on the one hand and to clog-
ging of small passages with dirt or gum on the other. While
carburetors are not provided with float chambers, some having over-
flow chambers especially for stationary la-r%e tractor use and a few
baving diaphragm chambers or pressure feeds without any fixed
level auxiliary chamber at all, it 1s nevertheless a fact that practi-
cally all carburetors'used in transportation work have constant-level
chambers, float-valve controlled, from which the metering fuel nozzle
takes its supply. Both the designer of the carburetor and the user
of the instrument assume that the passages through which the flow
is to take place have a definite area and that the level in the float
chamber is at a definite distance below the fuel-nozzle tip. Should
the fuel passages become clogged with solid matter, due fo a failure
to propeﬁy filter the fuel or clean out a loaded filter member or with
ﬁl.mmmg matter that is now found occasionally to collect from the

el itself, it is clear that all calculations and experimental perfec-
tion have suddenly been rendered useless. It is not sufficient to as-
sume that these things will not happen, but every carburetor should
be so constructed as to make it easy to clean out any of its pas-
sages and without requiring the poking of wires into delicately
adjusted fine metering orifices, so that their area is changed and the
original proportionality destroyed. For the same reason any fuel
valves must be so designed that battering or wearing of the seat or
valve is either impossible or immaterial so far as proportionality
is concerned.

Perhaps as common and serious a mechaniesl interference with
proportionality as any is the variations in float chamber level nor-
mally assumed to be constant but just as often not. It is easily pos-
sible for the level to change as much or more than the head produec-
ing the fuel flow at low flow rates, and if it does there must follow
a variation of proportions of a hundred per cent. Fortunately at the
normal working flow rates the possible variation in float chamber
Ievel is a negligible fraction of the fuel flow head in most carbu-
retors, but in some of them, those in which the vacuum increases
least with flow rate, the effect is more serious, and as there are car-
buretors that produce the most dense mixtures the matfer is one-
of importance. Aside from leaky float valves, or valves of insuffi-
cient size, or valves operated with im rog;er linkage to the floats, or
having list motion in the linkage, a]fo which may be responsible
for changes of level that should not be lpermitted, and all of which
are easily removable by good mechanical design onece they are recog-
nized, there are some operating conditions that cause trouble of a
deeper seated kind more difficult to remove. These are tilting and
vibration, both of which are apt to be exaggerated to the limit in
aero engines. In any but an annular float chamber having the meter-
ing nozzle at the center, tilting changes the hydraulic head on the
nozzle and when the flow inducing vacuum is small at the nozzle
tip, this change of head by tlltmima be an appreciable part of the
whole flow head and proportionality destroyed. This would seem to
be an argument in favor of the annular over the side-connected float
chamber and important in proportion as the vacuum at the fuel noz-
zle is 16w, though negligible when it is high, but for high capacity
light-weight engines the low vacuum has much in its favor as a
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means of securing high density mixtures. However, the matter of
float chamber form and position mey be settled with reference to
tilting there remains the vibration interference. Perfectly good car-
buretors have been observed to overflow their float chambers and
spill as much gasoline as they used when vibrating under the shak-
ing influence of the engine at some particular engine speed which
seemed to synchronize with the natural period of oscillation of either
the float itself or the free liquid in the chamber. No adequate remedy
for this seems to be available nor for the overflow and spilling from
an excessively tilted chamber, whether concentric or side attached,
but it seems clear that this is & mechanical problem worthy of study
the design of constant level chambers that really maintain the level
do not spill, in spite of tilting to any angle met in service even ab-
normally, and quite independent of any vibration.
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REPORT No. 1L.

PART II.
. By Cmarirs E. Lucre’

CARBURETOR PATENTS OF THE UNITED STATES.

As the most fruitful source of information, copies of all patents
on carburetors listed in the United States Patent Office have been
collected and later reclassified for comparative study. The location
of these patents being a difficult matier, in view of the present
official classification, the services of a patent attorney, Mr. A. L. Kent,
of New York City, were enlisted, ang under his direction the search
was conducted, lists for the various subclasses prepared, and copies
of each one, at?ter eliminating duplicates, secured.

As & first step the following definition of what was wanted was
submitted to Mr. Kent as & guide in his work:

For the purpose of this inquiry a earburetor may be defined as an appllance
to be attached to an Internal-combustlon engine, adapted to receive air and
liquid fuel, and to deliver {o the engine an explosive mixture.

By this definition all appliances that are not distinetly attachments are ex-
cluded, but there is Included everyithing that mekes an explosive mixture from
lquid fuel and air when atiasched to the suction or Intake port of &n Internal-
eombustion engine, Xtlore particularly are we concerned, though by no means
exclusively, with that group of earburetor appiiances in which the suction of
the engine through some passage produces a reduction of pressure at & given
point and Induces a flow of gasoline by reason of that reduced pressure. This
class Is often described as the jet carburetor, vacuum Jjet, suction spray, ete.
This Is the class In common use on present autopnobiles, motor boats, aero-
planes, tractors, raflroad gasoline cers and locomotives, and a considerable
number of gasoline stationary engines. :

The foregoing was later supplemented by more specific instructions
to disregard internal vaporizing devices; that is, those in which the
fuel is vaporized in the engine cylinder or in a combustion chamber,
includin% devices in which the fuel liquid is sprayed into the cylinder
without being previously mixed with air, and devices in which a
pump supplies the fuel liquid unmixed with air to the cylinder or
other combusion chamber; and to list devices in which the fuel liquid
enters the cylinder or combustion chamber as a vapor, including
those in which the li%uid is externally vaporized but internally mixed
with s part or all of the air, devices in which a pump supplies the
liquid to a charge-forming device, and carburetors and parts and
ia)ti:achn;lie_eilts for operating with kerosene and other comparatively

eavy oils.

W?th this information, the procedure followed is given by Mr.
Kent, as follows:

I first went over with you the definitfon of subelasses in the two classes of

the Patent Office Classification of Patentis which at the time contained most
of the carburetor patents; that is, class 4S8, gas, heating, and luminating; and
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]
class 128, Internal-combustion engines; and the following subclasses were se-
lected to be ordered complete, namely:

In class 48: Subclasses 144, 145, 146, 148, 149, 150, 150.1, 150.2, 150.8, 151, 152,
158, 154, 154.1, 165, 1556.1, 155.2, 156, 167, 158, 168, 160, 188, 164, 165, 166, 167,
168 169, and 219

In class 128: Subeclasses 119, 121, 1381, and 182,

In order to be sure of getting all the patents in these subclasses, and also
copies of patents cross-referenced into these subclasses from other subclasses,
I had coples made of the subclass lists iIn the Publications Division of the
Patent Office and then had these lists checked and completed from the bundles
of patents in the Patent Office search room; and for each subclass I had the
cross-reference patents in the bundles in the search room listed and then had
these cross-reference patent lists checked and completed from cross-reference
lists in the Classification Division of the Patent Office. The patents in the
above subclasses were then ordered from these lists, excepting the cross-
reference patents, and a single list of cross-reference patents from the several
subclasses was made up, ellminating duplicates, and the patents on such list
were also ordered.

These patents, about 3500 in all, Including several hundred of the cross-
reference patents which were duplicates of patents belonging to the subclasses
and which are omitted from list No. 2 above referred to, were, through the
courtesy of the Commissioner of Patents, furnished by the Patent Office without
charge after the purpose for which they were wanted by you was explained to
the commissioner, and with the understanding that they were to be obtalned
only for such use.

I also had the following subeclasses in elasg 123 and various other classes
gearched or examined for the purpose of selecting carburetor patents such as
you were Interested in:

Class 60: Subclasses 4, 28, 88, and 87 (searched).

Class 67: Various subclasses (exemined).

Class 103: Subclasses 67, 78, 70, and 84 (searched}.

Class 115: Subclass 18 (searched)

Olass 122: Subclags 24 (searched).

Class 128: Subclasses 8, 4, 7 to 18, 20, 21, 22, 25 to 29, 84 to 59, 62 to G9, 71,
78, 75, 76, 78, 79, 82, 92,9:’:0106 108,1101:0118 122t0130 1831;0142 180, and
191 (all except a fow searched, and a number of other subclassey looked mto)

Class 126: Subclasses 249 and 251 (searched).

Class 158: Subclasses 88 to T8 (searched).

Class 160: All three subclasses (examined).

Qlass 162: All three subclasses (examined).

Class 230: Subclass 13 (searched).

QOlass 236: All subclasses (examined).

Class 257: Subclass 52 (gearched).

Class 261: All subclasses (searched).

Most of the above subclasses were searched through, each patent belng looked
at. Some subclasses were only examined, or looked into, sufficlently to decide
that they contained no patenis of interest. Tn class 128, patents Ilsted from
subclass 29, oil engines, pump supply to air inlet, two cycle, were not ordered
or included In Usts furnished fo you, as they were similar in the earburetors
shown to patents ordered from subclass 28, oil engines, pump supply to alr
inlet, four cycle, which I understood from you were not of Interest to you.

Searching the sbove subclasses resulted in the Hsting of some 2,500 patents,
substantially all from classes 128 and 261. From these lists patents contained
in the lists of subclasses ordered complete and thelr cross-reference patents
were siricken off and only those remalning were ordered and listed in the
lists which I am furnishing you of the searched subclasses.

Ag I have already explained to you, class 261, gas and liquld contact ap-
paratus, iIs & new class which, although established some time ago with three
or four subclasses, has Jusl recently anad since the patents in subclasses or-
dered for you complete were obtained, been revised and expanded to inelude,
In 126 subclasses, carburetors and other gas and Ilquid contact apparatus
selected from varlous classes In which such apparatus might be found. The
official deflnition of this class is:

“Apparatus especially adapted to produce an inflmate contact between
gases and Iquids to exchange propertles or mutually modify conditions.

“Note.—This class includes devices generally known a8 alr and gas washers,
air moisteners, carburetors, carbonators, jet condensers, coolers, heaters, and the
like, operating by direct contact of the two flulds.”

[T
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At the time the new subelasses in this class were established, & number of
subelasses In other classes were abolished, including the following subclasses
in class 48, which were listed and ordered for you as above expleined, viz, sub-
classes 145, 146, 148, 149, 150, 160.1, 150.2, 150.8, 161, 152, 158, 154, 164.1, 155,
155.1, 155.2, 156, 157, 158, 169, 163, 164, 165, 166, 187, 168, and 169. lMany of
the patents from these abolished subclasses of class 48 were transferred to the
newly established subclasses of class 261. In searching the subclasses of class
261, a large number of the patents in the subclasses of class 48 ordered com-
plete were found and listed, but have been omitted from the lst furnished you
of patents found in this class to avoid duplication, es above explained.

I think that you have received a falrly complete set of carburetor patents of
the kind in which you were Interested, but further examinatior and search
would undoubtedly result In adding a more or less'considerable number of
patents, although the Patent Office system of cross-referencing patents from
one subclass to another makes It qulite possible thet the number of patents
missed may be comparatively small.

Such patents in these lists as were found after exa_mination to be
proportioning carburetor cases have been marked with an asterisk
i*]. These cases have been reclassified in accordance with the defi-
nition of the succeeding sections of this report, Part 111, and they
furnish material to illustrate the discussion of the characteristics

-of each of the new classes and subclasses, as reported In Part IV of
this re;iirt.- .

The lists of carburetor patents here reported include:

List No. 1.—Patents in the subclasses ordered complete, arranged
according to classes and subclasses, and giving number, date, inven-
tor’s name, and title of each patent belonging in each of the several
subclasses, and the numbers only of patents assigned as cross-ref-
erence patents to each subclass. : .

List No. 2—Cross-reference patents from list No. 1, with patents

belonging in, or regularly assigned to, the subclasses of list No. 1

omitted.

List No. 3.—Selected patents from searched subclasses arranged
according to class and subclass, with patents which appear in the
previous lists omitted.

List No. 4—Selected cross-reference patents from the searched
subclasses, with patents which appear in either of the three previous
lists omitted.,

A. List of subclasses of the United States Patent Office Classifi-
cation of Patents which were ordered complete or searched for car-
buretor patents, giving the official class and subclass numbers and
titles of subclasses ordered complete, and class numbers and titles
and subclass numbers of subclasses searched : '

1. Subclasses ordered complete.
92, Subclasses searched or examined.

B. Lists of United States patents obtained and examined:

List No. 1.—Patents in the subclasses ordered complete, arranged
according to classes and subclasses, and giving number, date, in-
ventor’s name, and title of each patent belonging in each of the
several subclasses, and the numbers only of patents assigned es cross-
reference patents to each subclass.

List No. 2.—Cross-reference patents from list No. 1, with patents
belgtrtlgldng in, or regularly assigned to, the subclasses of list No. 1
omitted.

List No. 8.—Selected patents from searched subclasses arranged
according to class and subelass, with patents which appear in the
previous ilsts omitted.
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List No. 4.—Selected cross-reference patents from the searched
subclasses, with patents which appear in either of the three previous
lists omitted.

A. List or SuBcrasses oF TEE UNITED STATES PATENT OFFICE CLAS-
SIFICATION OF PATENTS wHICH WERE ORDERED COMPLETE OR SEARCHED
FoR CARBURETOR PATENTs, civiNg THE OrriciaL Crass axp Sus-
crAsS NUMBERS AND TITLES OF SUBCLASSES ORDERED COMPLETE, AND
Crass NuamBeRs AND TrrrEs AND Suscrisés NUMBERS OF SUBCLASSES
SEARCHED.

1. Subclasses ordered complete:

Class 48, gas, heating and illuminating— -
Subeclass 144, carburetors.
Subclass 145, carburetors, regulating.
Subclass 148, carburetors, serles.
Subclass 148, carburetors, heater,
Subelass 149, carburetors, heater, alr.
Subeclass 150, carburetors, oll-feed.
Subclasg 150.1, carburetors, oil-feed, multiple-supply.
Subclass 150.2, carburetors, oil-feed, multiple-jet.
Subclags 150.8, carburetors, oil-feed, multiple-jet, progressive.
Subclass 161, carburetors, oll-feed, float-valves.
Subelass 152, carburefors, oifl-feed, pump.
Subclasg 158, carburetors, oil-feed, rotary.
Subclass 154, carburetors, oll-feed, spray.
Subclass 154.1, carburetors, oil-feed, suctlon-controlled valve.
Subclass 155, carburefors, atomizers.
Subelass 155.1, carburetors, atomizers, constant-level.
Subclass 155.2, earburetors, atomizers, constant-level, automatie-dilution.
Subclass 168, carburetors, capillary.
Subelass 187, carburetors, capillary, spiral-passage.
Subclasy 158, carburetors, capillary, vertical-screen.
Subclass 159, carburetors, capillary, zigzag-passage.
Subelass 160, carburetors, gravity.
Subclass 168, carburetors, osmotle,
Subclass 164, carburetors, pivoted.
Subclass 165, carburetors, pivoted, revolving.
Subeclass 168, carburetors, submerged-blast.
Subclass 167, carburetors, submerged-blast, coll.
Subclass 168, carburetors, surface.
Subclass 169, carburetors, surface, float.
Subelass 219, processes, carbureting.,

Class 128, internal-combustion engines—
Subclass 119, charge-forming devices.
Subelass 121, charge-forming devices, combined ofl and gas.
Subelass 131, charge-forming devices, atomizers.
Subclass 182, charge-forming devices, atomizers, constant-level.

2. Subclasses searched or examined:

Class 60, miscellaneous heat-engine plants—
Subclo.sses 4, 28, 86, and 87 (searched).

Class 67, illuminatlng burners.
Various subclasses examined. .

Class 103, pumps—
Subclasses 67, 78, 79, and 84 (searched)

Class 115, marine propulsion—
Subclass 18 (searched). .

Class 122, ligquid heaters and vaporizers—
Subclass 24 (searched).

Clags 128, internal-combustion engines—
Subclasses 8, 4, T to 18, 20, 21, 22, 25t029 84 to 58, 62 to 69, T1, T3,

5, 76, T8, 79 82, 92, 97 to 106 108 110 to 118, 122 to 180, 188 to 142
180, and 191 (all except :3 :tew searched)-—

1
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2, Subclasses searched or eramined—Continzed.
Class 126, stoves and furnaces—
Subelasses 249 and 251 (searched).
Class 158, liquid and gasoeous fuel burners—
Subclasses 86 and T8 (searched).
Class 160, steam and vacoum pumps—
All three subclasses examined.
Class 162, injectors and ejectors—
ATl three subclasses examined.
Class 230, alr and gas pumps—
Subclass 18 (searched).
Class 236, dampers, automatie—
Alt subclasses examined.
Class 257, heat exchange—
Subclass 52 (searched).
(lass 261, gas and liquld contact apparatus—
ATl subclasses searched.

B. Lasts or UxtreED STATES PATENTS OBTATNED AND EXAMINED,

LIST No. 1.

PATERTS IN THE SUBCLASSES ORDERED COMPLETE, ARRANGED ACCORDING TO
CrAssEs AND SUBCLASSES, AND GIVIRG NUMBER, DATE, INVENTOR'S NAME, AND
TITLE OF EACH PATENT BELONGING IN EACH OF THE SEVERAL SUBCLASSES, AND
THE NUMBERS ONKLY OF PATENTS ASSIGNED AS CROSS-REFERERCE PATENTS TO
FacoE SUBCLASS.

CLASS 123, INTERNAL-COMBUSTION ENGINES.
SUBCLABS 118, CHARGE-FORMIRG DEVICES.

802,478, July 22, 1884, Gaume. Ges engine.

886,925, Oct. 21, 1884 Hopkins. Gas engine.

845,606. July 18, 1886. Lenolr. Gas engine.

867,087. Aug. 9, 1887. Shaw. Combined gns and ofl engine.

407,998. July 30, 1889. Decboutteville & Malandin. Apparatus for earbureting

480,235. June 17, 1800. Ritchey. Preparation of gas for gas engines.
517,077, Mar. 27, 1894, Thayer. Gas engine.

566,268. Aug. 18, 18968. Tolf. Gas or pefroleum engine or motor.

632,500. Sept. 5, 1890, Ayres. Carbureting device for gas or explosive engines.
688,655. Dec. 5, 1809. Taylor. Coupling gas motors and gas producers.
644,022, Mar, 6, 1900. Johnson & Gillooly. Carbureter.

657,682. Sept. :L'L 1900. La Roche. Controlling means for explostve engines.
668.549. Dec. 11, 1900. Msdthfen. Carburetor.

678,128. Apr. 80, 1901l. Henderson. Carburetor.

"‘680 115. Aug. 6, 1901, Blomstrom. Vaporizer for internal-combustion engines.
*0888,349. Dec. 10, 1001, Scotft & Bonney. Vaporizing device for explosive en-

glnes.

606,900. Apr. 1, 1902. McCormick & Miller., Carbureting device for explosive
engines.

784,609. Mar. 14, 1905. Pederson & Anderson. Feed valve for gasoline engines.

780,321. Blay 9, 1005. Gerdes. MAeans for regulating the alr feed to gas
motors.

¥808,4834, Dec. 5, 1805. Schebler. Carburetor for hydrocarbon motors.

*806.822. Dec. 12, 1905. Millard. Carburetor.

808,884, Oct. 22, 1807. Bassford. Explosive engine.

§81,803. Mar. 10, 1908. Jaubert. Propuision of submarine boats.

*897,250. Aug. 25, 1008. Winton & Anderson. Method of earbureting air for
explosive engines.

924,928, June 15, 1908. Parker. Muffler for mixers.

930.596. Aug. 10, 1909. Hsanks. Carburetor Jacket or casing.
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971,971, Oct. 4, 1010. Cassedy & Purser. Charge-forming device for {nternal-
combustion engines, ’ '

978,118. Odt. 18, 1910. Stockton. Gas engine.

1,006,809, Oct. 24, 1911. TUlrich & Rahr. Carburetor for internal-combustion
engines. .

1,018,447, Feb. 27, 1012, Schenck. Valyve mechanism.

1,021,079, Mar, 26 1012, Stewart. Mixing attgchment for carburetors.

1,022,027, Apr. 2, 1912, Hyde & Gage. Hydrocarbon engine.

1,037,958. Sept. 10 1912. Michener. Internal-combustion engine.

1,051,600, Jan. 28, 1018. Colwell. Internal-combustion engine,

1,075,051, Sept. 9, 1918. Kendall. Controlling device for Internal-combustion
engines, o

1,006,001. May 19,1914, Freschal & Freschal, Motor fuel-supplying apparatus.

14 098 16+, May 26, 1914, Mooney. Anuxiliary gas generator for engines.

1,105 592. July 28, 1614, Bassford. Explosive engine. ]

*1,105,687. Aug. 4, 1914, Ottawa. Carburetor.

*1, 112 257. Sept. 29, 1914, Brush. Mixture-supplying apparatus for internal-
eombustion englnes

1,121,187, Dee. 15, 1914. Schoonmaker. Internal-combustion engine.

1,128,114, Dec. 26, 1914. Diehl. Means for molstening the air used in
explosion engines, ’ .

1,128,830. Feb. 16, 1915. Wharton. Economizer for Internal-combustion
engines, .
1,188,581, May 4, 1915. SHhumaker. Charge-forming device for Internal-
combustion englnes. .
1,150,562, Aug, 17, 1915. Vose. Electrically-controlled vaporizer for internal-
combustion engines,

1,152,080. Aug. 81, 1915. Denney & Osborn. Alr-supplying attachment for
carburetors.

1,170,788. Feb. 8, 1916. Walch. Mixing device.

Cross reference patents, class 128, subclass 118.

240,094 497,046 . 602,820 673,188 = 855191 965632 1,120,828
275288  B05.767 623190 692,071 857980 .1,018.955 1,158 179
236,030 552,812 628861 745055 868,281 1,080,888

870,258 563548 627,359 747,190 " 888,240 1,038,300

876,838 564,155 639,888 ' TY5.859 895222 1,054,205

885121 564,769 683,014 700,825 918,121 1,008,391

421474 592794 657,140 808,125 _ 926756

450,001 593,084  €60,482 812860 946,787 1,109,102
SUBCLABS 121, CHARGE FORMING DEVICES, 'COMBINED OIL ARD GAB,

*574,183. Dec. 28, 1808. Tnderwood. Alixer for gas engines,

*358,504. Sept. 25 1900. Shartle & Miller. Gas engine.

*§79,053. July 28, 1001. Johnston. Vaporizer for explosive engines.

*792.804, June 20 1905. Green. Ofl or gasoline attachment for gas engines.

074,255, Nov. 1, 1910. Gsalusha. Power piant.

1,112,188, Sept. 29, 1014, Atwood. Compound inductlon valve for internal-
combustion englnes, :

Cross-refcrence patlents, clase 128, subclass 121.

550,875 555,873 685115 . 618,757 645,044 58,510 1,021,079
403,867 585,717 587,627 632,859 . 679,830 909,558

BUBCLAES 181, CHARGE FORM DEVICEY, ATOMIZERS.

*605,000. Mar. 11, 1902, Kragtin. Vaporizer for hydrocarbon engines,

855,191. May 28, 1907 Low. Hydrocarbon motor.

*858,638. June 11, 1007. Higglns, jr., Carburetor.

857,566, June 18, 1007. Franchettl, Atomizing spray nozzle.

*858 536. July 2, 1007. Duryea. Means for supplying explosive vapors for op-
erating rock drﬂls.
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883,081. Apr. 7, 1908. Shanck. Gas generator for explosive engines,

886,518. May 5, 1908. Johnston. Fuel spray for internal-combustion motors.

924,044, June 8, 1809. Duwrr. Apparatus for Injecting fuel into Internal-com-
bustion motors.

, 960,057, May 81, 1910. Turpbull, Jr. Means for feeding fluld fuel.

' 003 019. Sept. 12, 1911. Webb. Q(as engine.

1.027 054, May 21, 1912, Leflaive. Atomizer for fuid-fuel motors.

1,028,718, June 4, 1912. Grinewezki. OQarbureter for internsl-combustion
motors.

1,080,841, Aug. 5, 1918. Lemp. Pulverizer for oll engines.

1,094,075, Apr. 21, 1914, Kiser. Fuel atomizer.

1,112,877, Qct. 6, 1914 Wigelius. Fuel injector.

1,112,878. Oct. 6, 1914. Wigeltus. Fuel injector.

1,117,845, Nov. 17, 1914. Hesselman. Vaporizer for internal-combustion en-
gines.

1,122,770. Dec. 29, 1614, Lake. Fuel injector for internal-combustion engines.

1,130,229, Mar. 2, 1915. Wigellus. Fuel sprayer.

1,185,418, Apr. 18, 1915, Wigelius. Gas motors.

1,142,623, June 8, 1915. Regenbogen. Fuel injector.

1,149,822, Aug. 10, 1915. Baker. AMethod of and apparatus for feeding liquid
fuel to internal-combustion engines.

1,155,268. Sept. 28, 1915, Pasel. Fuel-injecting device.

1,157,273, Oct. 19, 1015. Windeler. Fuel injector.

1,167,305. Oct. 19, 1915. Frost. Pulverizer for oil engines.

3, 157 315. Oct. 19, 1915. Lemp. Fuel injector. .

1,163,059. Dec. 7, 1915. Bell. Carbureting device. .

1,164,084, Dec. 14, 1915. Brown. Fuel injector.

1,171,787. Feb. 15, 1916. Harris. Atomizer for internsl-combustion engines.

1,184,770, May 30, 1916. Shaw. Aerating fuel pump for explosive motors.

1,182,120, May 9, 1916. Verhey. Internal-combustion engine.

1,180,888, " July 4, 1916. Askew. Internal-combustion engine.

Cross-reference patents, class 128, subclass 131.

158,052 B500ATT 609,831 745,573 876,287 080,488 1,006,583
225,718 504,728 612,258 785,880 004,455 043,684 1,000,995
228,547 507,989 617,580 800,008 904,508 948,977 1,101,271
238,757 542,410 637,209 807,885 904,855 966,681 1,121,137
802,045 552,718 659,011 -816,540 808,112 982,825 1,142410
809,885 562,807 600,436 £83,516 918,607 989,026 1,148,258
850,200 574,614 708,769 867,605 922,145 1,021,009 1,150,562
850,769 582,078 70640+ 8:..,419 022383 1,060,058 1,161,005
886,029 583,982 730,082 878,392 924926 1,083,111

SUBCLASS 132, CHARGE FORMING DEVICES, ATOMIZERS, CONSTANT LEVEL.

* 505,552, Dec, 14, 1897, Bankl & Csonks. Gasoline motor.

*@828,588. Apr. 25, 1800. Secor. Hxplosive engine.

* 338274, Sept. 19, 1809. Rlotte. Vaporizer for gas engines.

* 657,780, Sept. 11, 1900. Eiltz. Vaporizer for pefrolenm engines.

* 858,267. Sept. 18, 1900. KEennedy. Gasoline engine fuel-oil feeder.
*§71,748. Apr. 9, 1801. Thite. Mixing and vaporizing device for explosive

engines,
678g,1077. July 9, 1901. Webb., Fuel-supply controller for hydrocarbon en-
nes. -
*@681,382. Amg, 27, 1901, Wesimsan., Feed cup for explosive engines.
* 711,902, Qct. 21, 1902, Leppo. CQarburetor for explosive engines.
765,880. July 26, 1904, Chamberlin. Means for feeding the induction ports
or fuel inlets of internal-combustion engines.
* 700,879, May-23, 1805. Mingst. Carburetor for hydrocarbon engines.
*801,539. Oct. 10, 1905. Aoreland. Carburetting apparatus and feed therefor
for Internal-combustion engines,
* 805,979, Nov. 28, 1905. Menges. CQarburetor.
* 817,941, Apr. 17, 1908. Stute. Carburetor.
842261, Jan. 29, 1807. Smith. BMeans for controlling the supply of vapor
to internsl-combustion engines.
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* 887,370, May 12, 1908, Winton & Anderson. Carburetor.

* 806,659. Aug. 18 1908. Longuemare. Air-fplet regulator for carburetors.

* 808,920, Sept. 15 1908, Pterson. Carburetor. .
908,470, Nov. 10, 1908, Kemp. Safety carbureting plant, .

*006,080. Dece. 15, 1908, Winton & Anderson, Carburetor.

938,888, Sept. 14, 1009, Charter. Float-controlled ofl-supply device for gas *

engines. - -
1,047,605, Dec. 17, 1012, Twigg. Speed-regulating carburetor.
1,072,402, Sept. 2, 1918. Peregrine. @Gas generator for explosive engines.
*1,106,802, Aug. 11, 1914. Goldberg. Carburetor.
1,166,560. Jan. 4, 1016. Tice. Carburetor.

Cross-reference patents, class 128, subclass 182.

477,205 684,200 747,264 828,142 855,582 931,880 1,117,841
542,048 . 677,288 T71,492 832,183 . 865 522 948612 1,117,642
549,980 686,002 791,601 832,682 872, ,856 252,826
554,699 686,101 796,712 889,707 888,627 958,897
657,406 . 690,610 806,434 844,900 897 259 961,152
805,816 606,146 808,460 846,471 907,953 975,706
622,801 788,625 810,485 819,538 920,281 1,025,814
627,857 740,671 822,172 851,759 928,939 1,083,866

CLASS 48, GAS, HEATING AND ILLUMINATION.
4 SUBCLASS 144, CARBURETORS.

40,526, Aug. 22, 1865, Irwin, Improved apparatus for carbureting afr.

55,049. June 26, 1868, Improved apparatus for carbureting air.

80,018. Aug. 11, 1868. Coons. Improved carburetor.

94.860. Aug. 81 1869. Tirrill. Carburetor.

108,8386. June 7, 1870. Boyle. Improvement in pneumatic gas machines.

105,561, July 19 1870. Foster & Ganster. Improvement in gas apparatus for
railroads, etc.

107,263." Sept. 18, 1870. Hyde. Improvement in blowpipes.

115,798. . June 6, 1871 YWhitney., Improvement in apparatus for carbureting
gas and air.

180,004, July 80, 1872, Averell, Improvement in carburetors.

184,240. Dec. 24, 1872. Averell. Improvement in carburetors.

187.807. Apr. 1, 1873. Kromachroeder. Improvernent in carburetors.

151,808. June 9, 1874, McFaddin. Improvement In apparatus for carbureting
air and gas.

158,872, Aug. 4, 1874. Wheeler. Improvement {n carbureting apparatus.

169,658. Nov. 9, 1875. Randolph. Improvement in apparetus for lighting rail-
way cars.

181,544, Aug. 29, 1876. Tirrill. Improvement In carburetors

257,247, May 2, 1882, Shaler. Carburetor.

288,878, Dec. 12, 1882, Tessle du Motay & Ster. Process and apparatus for
distributing liquid fuel in clifes.

842,445, May 25, 1888. Lawrence. Carburefors.

478,640, July 12 1892. Balley. Fuel-gas apparatus.

494442 Mar. 28 1808. Ruthven. Carbureting apparatus.

527, 789 "Oct. 28, 1894, Heckert & Rowland. Process and apparatus for making

560388 May 19, 1808. Barker. Apparatus for carbureting air.

650,867 May 29, 1900. Bouchaud-Pracelq. Apparatus for carbureting alr and
transporting lquids,

687,758. Dec. 8, 1901. XKemp. Carburetor.

608,273. Feb. 11, 1902, Jervis. Carburetor.

716,452, Dec. 28, 1902. Malnwaring. Carburetor.

760,206. May 17, 1904. Anderson & Erickson. Gasoline gas-maklng machine,

818,397. Apr. 17, 1908. Tresenreuter. Carburetor.

8905 717. Aug. 11, 1008. Boltenstern. Gas machine.

908,402, Dec. 29, 1008. Fox. High-pressure lighting and heating apparatus.

928,877. June 1, 1908. Schmidt. Carburetor.

088,064. Sept. 7, 1909. Depnle, Carbureted-air apparatus.

940,016. Nov. 28, 19098. Alldredge. Supply tank and carburetor for gas plants,
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*1,008,155. Nov. T, 1911, Tber. Attachment for internal-combustion engines.
1,028,397. Apr. 16, 1912, Rogers. Attachment for carburetors.

1,076,401. Oct. 21, 1918. Armstrong. Gas generator.

*1,008,788. June 2, 1914, Dalmler. Carburetor.

*1,105,008. July 28, 1914, Secor. Carburetor.

*1,128876. Jan. §, 1915. Hiddleson. Carburetor.

1,152,208, Ag 81, 1915. Cornelius. Charge-forming device.

1,161,243. Nov. 28, 1915. Oliver. Gravity valve.

*1,170,664. Apr. 18, 1916. Shakespeare & Schmidt. Cearburetors.

9,037 Re. Jan. 6, 1880. Randolph. Apparatus for Hghting railway cars.

Craoss-reference patents, class 48, subclass 154

156,172 284,878 554,207 951,500 L02£501 1,082,865 1,111,620
168,910 489,762 982,478 995,882 1,043,69

SUBCLASS 145, CARBUBETORS, REGULATING.

241090, Aay 31, 1859. Qovel. Carburetors.

27.190. Feb. 14, 18680. Laubach. Vapor burner.

84,557. Mar. 4, 1862, Bassett, Carburetor.

88,357. Apr. 28, 1863. Gwynn. OCarburetor.

42,469, Apr. 26, 1864, Griffin. Improved apparatus for vaporizing hydro-
carbon liquids for iIl

64,776. Alay 14, 1867. Laubach, Improved gpparatusg for carbureting gas.

65,705. June 11, 1867. Stevens. Improved apparatus for treatlng air and
hydrocarbon vapor for illumingting gas. . )

66,067. June 25, 1887. Bassett. Apparatus for carbureting and regulating
the flow of gas.

66,545. ﬂJ uly 9, 1867. Wood. Apparatus for carbureting air and regulating
its flow.

67,216, July 30, 1867. BRansom. Carbureting apparatus.

67, 5[6 Aug. 6, 1867. Pease. Improved apparatus for carbureting air.

67.840. Aug. 20, 1887. Beacher. Improved valve for gas generators.

T1,514. Nov. 26, 1867. MacDougall. Portable gas apperatus and carburetor.

T72,825. Dec. 31, 1867. Earseman & Gray. Carbureting coal gas.

88,147. Ocf. 20, 1868. ¥rank. Improved machine for carbureting afr.

108,994, June 7, 1870. Dsailey. Carburetor.

104,642, 3 : .

115,182. May 23, 1871. Edmonds. Improvement In sapparatus for carbur-

eting.

125,104, Apr. 2, 1872, Holton. Improvement In carburetors.

141,886. Aug. 19, 1878. Olney. Gas apparatus for railway cars.

149111, Mar. 1, 1874, Fish. Apparatus for carbureting gas and air.

150,827, AMay 12, 1874, Caeyce. Improvement in carburetors.

153,588. July 28, 1874. Cohen. Cearbureting gas msachine.

164,825, June 22, 1875. Fish. Apparatus for carburefing and purifying gas
and air.

170,097. Nov. 16, 1875. McKissock. Improvement in carburetors.

170,788. Dec. 7, 1876. Vasquez. Improvement In gas-generating apparatus.

204,974, June 18, 187S. Hyams. Apparatus for carbureting air.

224 578. Feb. 17, 1880. Boeklen. Illumination of railroad cars.

2268,122. Mar, 80, 1880. Smyers. Cearbureting apparatus.

238,.818. Mar. 15, 1881 Walmsley. Carburetor.

811,858, Feb. 3, 1885. Strong. Gas machine.

858,499. Nov. 80, 1886. Plass. Apparatus for lighting and heating rallway
cars, ete.

385,485, July 3, 1888. Stubbers. Carburetor.

554.630. TFeb. 11, 1898. Vestal & Ray. Gas generator.

563,799. July 14, 1898. Porter. Carburetor.

596,653. Jan, 4, 180S. TFeil. Apparatus for producing un!.form mixtures of alr
end infiammable vapor.

622489. Apr. 4, 1800. Eelly. Carburetor.

628,321. Apr. 18, 1899. Lara. Carburetor.

639,985. Dec. 26, 1899. Doze. Carburetor.

673,542, May T, 1801. Johnson. Apparatus for making gas,

769,689. May 10, 190+ Alerrege. Carburetor.
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768,985.
767,485,
768,782,
798,776,
828,284,
841,770,
842,846,
848,554.
848,068,
852,685.
854,604,
860,834,
883,171.
941,898,

482,

044,
947.639.
847,717,

AERONAUTICS.

July 5, 1904. Colbath, Carburetor.

Aug. 16, 1904, Merrege. Carburetor.

Aug. 80, 1904, Bruce. Carburetor.

July 4, 1905. Fallin. Carburetor.

Aug. 7, 1008. Glasscoe, Carburetor.

Jan, 22, 1907. Hinman & Wellman. Gas apparafus.

Jan, 29, 1807. Carburetor alr apparatus.

Feb. 5, 1907 Schrader. Carburetor.

Apr. 2, 1807, Busenbenz. Gas-manufgcfuring apparatus.
May 7, 1907. Speer. Carbureting apparatus.

May 21 1907. Reichenbach. Carburetor.

July 16. 1907. Schell. Carburetor,

Mar. 81, 1908, Colbath. Carburetor.

Nov, 80, 1909. Warmsley. Carburetor,

Dec. 28, 1909, Elloit. Carburetor.

Jan., 25, 1910. Hill & Westwood. Carburetor.

Jan. 25, 1910, Mieville. Apparatus for the production of carbu-

reted atr.

919,140,
958,608.
959,850.

Feb. 15, 1910. Becker. Automatic carbureting machine.

Mar, 29, 1910. Grandjean. Carbureting apparatus.

May 24, 1910. Johnson. Carbureting apperatus.

May 81, 1910. Hulse. Regulator for gas-lighting systems,
Nov. 22, 1910. Busch. Apparatus for producing carbureted afr,

1022451 Apr. 9 1912, ‘Whitacre. Carburetor.
1024501(?) Apr 80, 1912, Dixon. Lighting apparatus.

June 10, 1918, Wortman. Carbureting apparatus.
Dec. 2, 1918. Olsen. Alr-gas apparatus.

0"0 Dec, 23 1918. Cox. Alr-gas apparatus.

Mar. 10 1914. Hunt & Peloubet. Carbuetor.
Sept. 1, 1914. Schmidt. Carbureting apparatus.
Nov. 3, 1914. Ponarouse. Carburetor.

Re. 2857. Sept. 18, 1866. Bassett.

Re, 5465, X

COrosa-reference patents, class 48, subclass 145,

85,144 57,940 OT.748 . 440,486 672,507 951,690 1,027,458
48,264 69,901 102,784 500,772 688,408 462,800 1,050,822
49,984 68,666 103,086 681,780 725,148 976,038 = 1,070,894
50,076 81,282 ° 151,802 506,321 760,206 976,885 1,108,081
50,987 . 82244 221,680 .. 607,888 818,796 979,761 . _ . .
52.878 82788 294592 607,899 839,540 982,490
58,504 84,332 262,001 618,108 845,09+ 1,017,572
B7,164 84,941 895,616 658,020 950,825 1,027,340
SUBCLASS 146, CARBURETORS, SERIES.
47,258 Apr. 11, 1885. Simmons & Irwin, Improved apparatus for carbureting
5413. Apr 24, 1866. Drake. Improvement In apparatus for carburetlng alr,
82,859, Sept. 22, 1868. Slatter., Improved carburetor.
92,817. July 6, 1869 Kelley. Improved gas generator.
112,111, “"Feb. 28, 1871. Bell. Tmprovement in apparatus for carbureting alr.
113 817, Apr. 4, 1871, Lutewitte. Improvement in apparatus for carbureting
alr and gas,
120,590. Nov. 7, 1871, Lowden. Improvement In portable gas apparatus.
198,407. July 24 1877. HIill. Apparatus for manufacturing flluminating gas,
211,194, Jan, 7 1879. Tackeberry. Apparatus for carbureting air.
221,042, Nov. 25, 1879. Savage. Improvement In vapor-gas apparatus.
807,182, Oct. 28, 1884 Mayer. Apparatus for manufacturing gas.
824,177. Aug. 11, 1885, Singer. Carburetor.
856,477, Jan. 25, 188T7. .Tohnston. Process and apparatus for manufacturing
heating gas
870,986, Oct. 4, 1387. Drake. Carbureting apparatus,
405747 June ‘75 1889. Snyder & Stephenson. Apparatus for carbureting air

T gas
457,803.

Aug. 18, 1891. Vaporman. Cearburefor.
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484721, Oct. 18, 1892. Parris. Cerbureting spparatus.

501,778. July 18, 1898, Foniaine. Apparatus for carbureting afr.

518,682, Apr. 24, 1894 Bldelman. Appsratus for the manufactere of gas.
654,686. July 81, 1900. Steele. Cerburetor.

639,476. Oct. 9, 1900. Hodder. Carburetor.

673,865. Apr. 80, 1901. Hopkins. (arburetor.

647,812, AMay 81, 1901, McCormick. Carburetor.

690,681, Jan. 7, 1902. Van Der Made., Apparatus for carhureting air,
692,235, Feb. 4. 1902. Doolsen. C(arburetor.

702,837, Jume 17, 1802. Deringer. Carburetor. -

707,807, Aug. 26, 1902. Betzel. Carburetor.

T14117. Nov. 18, 1902. Steecle. Gas-making apparatus.

T16,227. Deec. 16, 1902. Harvey. Carburetor.

785,011 " July 28, 1803. Avery & Smith. Apparatus for carbureting alr,
TT4485. Nov. § 1904 3arshall. Apparatus for carburefing afr.

886,795. Nov. 27, 1908. Wright. Carburetor.

844995. Feb. 17 1907. Colbath. Carburetor,

1,014,138, Jan, 9, 1912, Ducker. Carburetor.

1,075,508. Oet. 14, 1018. Myers. Carburetor for household and other uses.
1.170,510. Feb. 8, 1916. Carpenter. Gas scrubber.

1,171,183, Feb. 8, 1016, Duckham. Vertlical retort.

*1.177,588. AMar. 28, 1916. Robherts. Carburetor.

Re. 8,024, Apr. 19, 1870. Kelly. Gas generator.

Re, 4,800. May 7, 1872, Bell. Improvement in apparatus for carbureting afr,
Re, 11,430, July 10, 1894 Vanorman. Carburetor.

Cross-reference patents, claes 48, subclass 148.
217,800 856,476 488,459 576,499 T80.855 . 942,868 962,560
Bubclass 148, carbureiors, heater.

50,251, Oct. 8, 1865. Irwin. Improved apparatus for carbureting air.

55,895, June 5, 1868. Tirrfll, Improved gas apparatus.

63,215. Mar. 26, 1887. Clarke. Improved apparatus for carbureting alr, ete.

63,511, Apr. 2, 1867. Hall. Improved apparatus for carbureting gas and air,

68,777. July 16, 1867. Barker & Gilbert. Improved apparatus for carbureting
alr and gas.

93,‘767. Aug 8, 1869. Barker & Gilbert. Improved apparatus for carbureting

93,268 Aug. 8, 1869. Barker & Gilbert. Improved apparatus for carbureting
9—1.982. Sept. 21, 1889. Spang & Scheaf. Improved gas machine. '

117,998, Aug. 15, 1871. Edgerton. Improvement in methods and appa:atus
for separating certain hydrocarbon vapors from lluminsting gases.

- 127,031, May 21, 1872.. Dayton. Improvement In apparatus for carbureting

atr. .

174,851, Mar. 14, 1876, Porter & Grimes. Improvement In carburetors.

175.827. Apr. 11, 1876. Deeds. Improvement in air-gas machines,

176,955. MAlay 2, 1876. Haymaker. Improvement in carbureting gas apparatus.

176,849, Feb. 26, 1876. Porter & Grimes. Carburetors.

180638. Aug 1, 18"6. Randall & Boomer. Improvement In apparatus for au-
tomatically regulating the temperatuare of carburetors.

184049, Nov. 7, 1876 Ofeldt. Improvement In aufomatic heat regulators
for gas machiues o

211,808, Jan. 14, 1870. Plerce. Improvement In thermostats for carburetors.

221680 Nov. 18, 1879. Jones. Improvement In alr-carbureting apparatus
for rallroad cars.

288,622, Nov. 20, 1848. Copeland. Carburetor.

860,583. Apr. 5, 1887. Langdon. Apparatus for making gas.

411,809. Oect. 1, 1888, Hamlin. Gas enricher,

492822, Feb. 20 1800. Strouse. Carburetor.

427197, May 6, 1800. Shannon. Carburetor.

500,772, July 4, 1808, Marcus. Carbureting apparatus.

522418. July 8, 1804 TIles. Carburetor.

566,418. Aug. 25, 1808. Schrader. Carburetor.

T2805°—8, Doc. 558, 64-2——86
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613,167. October 25, 1808, Martenette. Carburetor,

*838,529. Dec. 5, 1899. Vanduzen, Vaporizer for explosive engines.
648,306. Feb. 13, 1000. Rey. Carburetor.

658,020, Sept. 18, 1900. Rey. Carburetor.

661,660. Nov. 18, 1900. Griebel. Carburetor.

*365,498. Jan. 8, 1001. Worth. Carburetor.

*004,110. Feb. 25, 1002, Sanson. Carburetor for explosive engines.
*396,281. Mar. 25, 1902, Fillet. Carbureting device for explosion engines.
*705,021. July 22, 1802. Bennett & Moorwood. Carburetor.
720,336. Feb. 10, 1903. Ede. Vaporizer for gasoline engines.
*788,825. July 14, 1003, Clement. Carburetor for motor bicycles.

*746,119. Dec. 8, '1908. Longuemare et al. Carburetor for explosive motors.
749,768, Jan. 19 1004, Wilson. Apparztus for producing carbureted alr.
762,707, June 14. 1604, Grove. Carburetor for internal-combusiion englnes.

T72,878. Oct. 18, 1904, Roebuck & McMillan, Carburetor. o
*7T78988. Jan. 8, 1905, Merritt. Carburetor. '
*781,086. Feb. 7, 1905. Cook. Carburetor for hydrocarbon engines,

184,500. Mar, 14, 1005, Studabaker. Carburetor.

*799,282. Sept. 12, 1005. Gossé, Carburetor.
"‘800.7};?&1’1.n Oct. B, 1905. Westmicott. Carburetor and vaporizer for explosion
€ es. . :

842,170, Jan. 29, 1907. Bryant & Watling, Carburetor.

846,680, Mar. 12, 1907. Mason & Sinclair, Gas machine.

857,084, June 18, 1907. MHolgate. Carbureting lamp.

894,389. July 28, 1008. Louis. Carburetor for explosion engines,

004,208. Nov. 17, 1008. Hertzberg & Low. Fuel heater for explosive engines.

008,548, Dec. 15, 1008, McCarthy. Carburetor.

900,308, Jan. 19, 1909, Hertzberg & Low. Electric vaporizer for internal-

combustion engines,

920,721. May 4, 1900. Bradley. Grass burner for raflway tracks.
*954.905. Apr. 12, 1910. Wolf. Carburetor,

057,786. May 10, 1910. Low, Wohl & Herfzberg. Vaporizing device.

962,880, " June 28, 1910, Sanders. Carburetor,

*964,657. July 19, 1910, Lamb. Vaporizer for hydroecarbon engines.

990249. Apr. 25, 1911, Garcla & Hertzberg. Starting vaporizer for explo-

sive engines.

1,011,841, Dec. 12, 1911, Paterson. Carburetor.

*1,018,088. Jan, 9, 1912, Blom. Carburetor, .

*1,014,945. Jan. 16, 1912. Brockhurst. Means for feeding and mixing flulds.
*1,048,842. Nov. b, 1912, Musgrave. Carburetors for gas englnes.
*1,061,628. May 13 1913, Mowbray. Carburetor.

*1,085,640. June 24 1918. Thompson. Fuel-vaporizing device.

*1 065,948, July 1, 1913, Idon. Carburetor. _

*1,072,875. Sept. 9, 1918. Sammons. Carburetor mechanism.

1,091,784, Mar. 81, 1914, Weber. Carburetor.

1,095,555, May 5, 191-1. Crone, Mixing unit for flulds.

*1(99,086. June 2, 1914, Hamilton. Carburefor.

1,102,809, July 7, 1914 Whiting. Henter for gaseous fuel.

1,102,478, July 7, 181+ Crowder. Gaseous-fuel heater.

1,107,480. Aug. 18 1914. Bunn & Robinson. arbaretor. }

1107.967. Aug. 18, 1914, .Knaak. Heilter for internal-combustion engines.
1,109,025, Sept. 1, 1914, ’Iaylor Fuel heater.

1,114,200, Oct. 20, 1914, Stewart. Throttle for carburetors.

1117,414. Nov. 17, 1914. Manning. Fuel heater.

*1,118,126. Nov. 24 1014, Harroun. Carburetoi.

1,120,852, Dec. 8, 1014, Wolf. Carburetor. R

*1,122.703. Dec. 29, 1914, Dull. Carburetor,

1,128,008, Feb. 16, 1015. Mulvaney. Heater for gaseous fuel.

1129,794. Feb. 28, 1915. CQummings. Carburetor.

*1130,502. Mar. 2 1015. Franclsco. Carburefor.

*1,133 452, Mar. 30, 1915, Babbitt & Beaumont. Carburet,or
*1,188,627. Mar. 80 1015. Bennett. Carburefor.

1,134,368 Apr. 6, 1915 Barnes. Carburetor.
1,186,875. Apr. 20, 1915. Hutchinson. Carburetor.

1,187,219, Apr. 27, 1915. Leake, Heater and attachment ior motors

1,140,084, May 18, 1915, Rakestraw, Carburefor.
1,141,570, June 1, 1915. McCornack., Carburetor.

Mo
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1,142,824, June 15, 19156, Lund. Carburefor attechment.

1,148,247, July 27, 1915. Moore, Carburetor.

1,150,115. Aug. 17, 1915. Heinze. Carburetor.

1,150,619. Aug. 17, 1915. Percival & Patterson. Kerosene carburetor.
1,155,726. Qct. 5, 19156. Harroun. Uarburetor.

1,156,886. Oct. 12, 1915. Diener. Carburetfor.

1,158,494, Nov. 2, 1915. Harroun. Carburetor.

*1,159,9833. Nov. 9, 1915, Grove. Carburetor.

1.160,685. Nov. 16, 1916. Edison. Fuel-supplylng means.

*1,166.178. Dec. 28, 1915. Biays. Carburetor,

1,167,457, Jan. 11, 1916. Wickersham. Carburefor.

*1.160,340. Jan. 25, 1916. Aeara. Carburefor.

1,160,578, Jan. 25, 1916. Schultz. Vaporizer.

*1,172,897. Feh. 22, 1916, Schulz. Carburetor.

1,173,469, Feb: 20, 1916. White. Carburetor.

=1,176,818. Mar. 28, 1916. Hampton de Fontalne. Kerosene carburetor.
*1,177,940. Apr. 4. 1916. Ford. Carburetor.

"‘11 8530. Apr, 11, 1916, Lytle, Klawiter, Kritch. Carburetor.
*1182.714. May 9, 1916. Schmidt. Carburetor.

1,189,797, July 4, 1916. Deppé. Heater and mixer for Infernal-combustion

engines,
1,187,375. J une 18, 1816. O’Connor. Carburetor.
Oross-reference patenis, claas 48, subclase 148,

9,967 162,848 836,950 622,480 T8 1,016,741 1,124,724
12,535 168,828 860,240 620,581 837084 1017760 1,126218
18,010 167,170 867,088 639,886 842,846 1,028,402 1,148,002
57,788 168,048 876,248 640,695 843,554 1,088,812 1,149,291
b7.812 168,200 877,607 659,987 800,070 1,046,341 1,152,134
62,856 208,106 405,747 671,042 892,726 1,040,417 1,160,887
64,882 206,102 427,223 678,365 894,658 1,056,760 1,160,807
80,404 218,851 435,856 874812 249,140 1,076,838 1,168,228
80,918 221,942 484,779 680,961 957,781 1,079,947 1,168,782
90.445 807,182 568,641 688,408 859,745 1,005,402 Re.1,819
04898 808,796 564,429 492,255 978,602 1,105371 Re. 8885
97.748 809,467 568,672 Ti4,117 976,885 1,108,935 R& 10,858

109.568 820,460 §90,898 715,398 g79,408 1,117,854
127,081 848,917 620,586 T16.227 984,574 1,119,479
141,968 858,499 822,008 787,788 1,004,820 1124706

SUBCLASS 149, CARBURETOES, HEATER, ATR.

26,070. Nov. 8, 1859. Kitchen. Apparatus for heating hydrocarbon liguids.

47257. Apr. 11, 1885. Irwin. Improved process for cerbureting air.

§3,482. Alar, 27, 1866. Pond & Richerdson. Improved gas apparatus,

57,639. Aug. 28 1866. Rowley, Sloane et al. Improved apparatus for car-
bureting afr.

66,622. July 9, 1867. Pedrick. Improvemeni: in carbureting air,

T76,880. " Apr. 21, 1868. Barker. Improvement in apparatus for carbureiing air.

79,6687. July 7, 18838. Marshsll. Improved alr carburetor.

96,0’("5}.1 ri)ct. 28, 1889. Barbarin Improved machine for carbureting aimos-
pheric air.

97.288. Nov. 80, 1869. Dunderdale. Improved apparatus for carbureting air.

110,946. Jan. 10, 18T1. Works & Daniels. Improvement in apparatus and
processes for generating and burning vapor fuel

140,105. June 17, 1873. Wilkinson. Improvement In carburetors.

155,974, Qct. 18, 1874 Rand. Improvement In carburefors.

167,170. Aug. 81, 1876. Harrington. Improvement in carburefors.

187,415. Feb. 18, 1877. Rand. Improvement in apparatus for carbureting air.

198,150. Dec. 11, 1877. Porter. Improvement In plastic Jacket and condenser
for carburetors.

220,685. Oct. 14, 1879. Weart, Improvement in carbureting apparatus.

311,498. Feb. 8, 1885. James. Apparatus for generating gas.

403,889. May 21, 1880, Harvey. Furpace and apparafus for prodocing and
burning gaseous vapors.

*531,779. Jan. 1, 1895. Cook. Carburetor.
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688,320. TSept. 19, 1899. Inman, Carburetor.

672,854, Apr. 23, 1001. Goldsmith. Carburetor.

*@85,008. Nov. 5 1901. Le Blom. Oarburetor for exploslve engines.

689,460. Dec. 24, 1901. Qlark & Cothran. Carburetor.

*741 810. Oct. 20, 1903. Mohler. Constant-level liguid-hydrocarbon vaporizer

for oil engines.
768,801, Aug. 80, 1904. Hooker. Carburetor.
831,874, Sept. 18, 1908, Perrier. Apparatus for the productlon of carbureted

alr,
906,276. Dec. §, 1908, Peregrine. Apparatus for carbureting afr.
*1,017,572. Feb. 18, 1912. Luud. Attachment for carburetors.
1,085,819, June 24, 1918. Lion. Device for carbureting alr.
1,086,295, July 1, 1918. Lion. Device for carbureting afr,
1,001,621, Mar. 81, 1914, Lund. Temperature controller for carburetoré‘
1,118,892, Oct. 18, 1914. TFeller. Carburetor,
1,182,199, “"Mar. 16, 1915. McKeen. Air heater for carburetors.
L139 081, Meay 11, 1915. Stone. Fuel economizer for Internal-combustion

engines.
1,141,450, June 1, 1915. Krickson. Device for supplying heated alr to car-

buretors.

*1.145476. July 6, 1915. IFulton. Carburetor.
Re. 2,455. Jan. 15, '1367. Pond & Richardson. Improved gas apparatus,

Cross-reference patents, class 48, subclase 149.

52,087 175,827 435,856 728,437 1,004,820 1,070,449 1,182,420
90,436 221,942 478,549 742,020 1,011,841 1,072,875 1,158,404
100,080 254,248 505,700 011,987 1 013 088 1,107,967
127,081 809,467 500,808 921,934 1,046844 1,109,025
162,848 370,938 678,865 951,501 1,064,106 1,120,128
166,602 427,225 714,117 961,481 1,064,866 1,125,339

BTUBCLASS 150, CARBURETORS, QIL FEED.

58,422, Oct. 2, 1866. . Hutchinsop. Improved automatic feed for carburetors.

68,281, Ang. 21 1867. Peacock. Improved carbureting apparatus.

81,500. Sept. 1, 1868. Brin. Approved apperatus for carburetihg air and ap-
plying the same,

97,748. Dec. 7, 1869. Springer. Improved gas machine,

108,005. Oct. 4, 1869. Chapin. Improvement in apparatus for carbureting alr

and gas.
111,178, Jan., 24, 1871, Chapin. Improvement in apparatus for carbureting

alr,
190,714, May 15, 187T. Enggren Improvement In gas carburetors,
198,853. Dec. 18, 1877. Chollar. Improvement in automatic feed regulators

for carburetors.
212,502. Feb. 18, 1879. Reed. Improvement In feed regulators for _carbu-

retors.

280,744, Aug. 8, 1880, Chace. Gas governor and regulator for earburetors.

258,718. Feb. 14:1 1882, Jackson. Oil-distributipg mechanfsm for carburetors.

448214, Dec. 23. 1800. Addicks. Heater for hydrocarbon liquids.

568,944, Oct. 6, 1806. Grlﬁen Device for charging hydrocarbon-gas gener-
atorg.

679,018. July 28, 1901. Fischer. OIll feed for carburetors.

T72,791, Oct. 18, 1904. Dow. QCarburetor.

*702,670. June 20 1905. Shain. Vaporizer or carburetor for gas englnes,

810,087. Jan. 16, 1906 Sanders. Carburetor.

817,502, Apr. 10, 1908. Shiess, Carburetor. _

820,064. May 15 1908. Colbath. Carburetor.

884,029, Oct. 28, 1808." Smith. Carburetor. . .

885,745, Nov. 13, 1008. Bouchaud-Pracelq. Awufomatie apparatus for carbu-
reting air and other gases.

855407, May 28, 1907. Loéwensteln. Carburetor. X B

866,587, Sept. 17, 1907, Johnson. Gas machine.

876 678. Jan. 14, '1908. Andres. Carburetor.

804,225, July 28, 1908. O'Nelll. Explosive engine.

-
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012,468, Febh. 18, 1909. Grandjean. Ol feed for carbureting apparatus.
918,857, Mar. 2, 1909. Steward. Carburetor.

29,185, July 2T, 1909. Osgrlg. Carburetor.

981,366. Sept. 14, 1909, Sieel. AMeans for supplying ofl to carburetors.
951,779. Mar, 8, 1910. French. Carburetor.

975,156. Nov. 8, 1010. Piéplu. Carburetor.

084,082, Feb. 14, 1911. Sesger. Carburetor.

1,083,081, May 27, 1018, Thiem. Apparstus for the production of air gas.
*1110,181. Sept. 8, 1914. Green. Anufomsatic regulator of carburetors.
*1183.872. Mar. 80, 1015. Maness. Gas-engine attachment,

*1,137,185. Apr. 27, 1815. Hert. Carburetor.

*1,163,808. Dec. T, 1915, Corbett. Carburetor.

Re. 6,070. Jan. 24, 1871, Chapin. Improvement in carburefors.

Cross-reference paients, class 48, subclass 150.

93,287 820,460 763,074 788,780 928,877 944,482 978,7
114,358 888,508 775,859 794,938 932,478 048,744 1,002,701
185,806 689,00+ 777,380 818,207 940,140 962,860 1,046,653
169,084 592,579 782,788 §£18,89T = 953,600 964,165 1,080,471
%%9548: 758,790 782,980 823,382 940,916 676,781 1,187,219

SUBCLASS 150.1, CARBURETQRS, OIL FEED, MULTIPLE SUFPPLY.

638,125, Sept. 24, 1901. Lsurent & Clerget. Vaporizing device for explosive

engines.
*684662, Oct. 15, 1901. Ahara. Feeder for explosive engines,
*756,879. Apr. 12, 1904 Mccadden. Carburetor for Internal-combustion

engines,

711,402, Oct. 4, 1004, Parmenter. Carburetor for explosive engines.
"98,150 Aug. 29, 1905. Wolgamott. Carburetor for gas englnes.

%811,818. Feb. 6, 1906. C(lzudel. Carburetor for hydrocarbon engines.
*871,288, Nov. 19, 1807. Merwin. Gas-saturating device.

*877,800, Jan. 28, 1908. (Gerber & Welland. Vaporizer.

*907,958. Dec. 29, 1908. Baverey. Carburetor for explosion motors.
923,008, May 25, 19089. Wegner. Gasoline engine.

943,684, Dec. 21, 1909. Johnston. Vaporizer for internal-combustion engines.
77,068. Nov. 20, 1910. Blow. Cearburetor.

982,826, Jan. 81, 1911. Johnston. Mixing valve for internal-combustion en-

gines,

988,994. Feb. 14, 1911. Herrington. Carburefor.

*1.003,851. Sept. 12, 1011, Fulion. Carburetor.

*1,018,759. Jan. 2, 1912. Freidag. Infernal-combustion engine.

*1,021,326. Aar. 26 1912, Mowbray. Hydrocarbon vaporizer for Interngl-com-
bustion engin&s.

1,029,740. June 18, 1612, Beck. C(Carbureting apparatus for explosive engines.

1,083.780. Sept. 17, 1912. Aloore & Browne. Engine

1,048,080, Nov. 5, 1912. Duls. DMoisture-supplying device for carbureied afr.

1,048,620, Dec. 31, 1912, Willams. Carburetor.

*1 055,084. Mar, 4, 1913. Rumely. Carburefor.

*1,002,833. May 20, 1018. Higgins, Carburetor.

*1,000,3989. Aug. 5, 1918. Eckre. Carburetor.

*1.077,910. Nov. 4, 1913, Hliggins, Carburetor.

*1,084,151, Jan. 18, 1914. TIreland. Carburetor.

*],085,289. Jan. 27, 1914, Bischop. Bifuel carburetor.

*1,005,384, May 5, 1914, Callett. Carburetfor. .

*1,095,622, JMay 5, 1814, Bruun. Carburetor.

*1 099.2"7 June 9, 1914, Baverey. Oarburefor.

*1,000,547. June 9, 1914. Gentle. Carburetor.

*1,101.147, June 28, 1914, Sawyer. Admission valve

*]1,102,722, July 7, 1914. Cobb. Carburetor. ’

*1,104762, July 28, 1914, Ahlberg. Carburetor.

*1,108,181. Aug. 20 1914. EKane. Carburetor. .

*1,111.224 Sept. 22, 1914, Hamilton. Carburetor.

*1.1126841, Oct. 8, 1914 Moeller. Fluld mixing and regulating device.
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1,120,602. Dec. 8, 1914. Corser. Carburetor.

*1,121,651. Dec. 22 1014. BMohler & Fry. Carbureting apparatus.

1,124 724, Jan. 12 1915. Gentle. Carburetor.

*1,182,5680. Mar. 23 1915. Hazen. Carburetor.

*1,187,185. Apr. 27, 1915. Hart. Carburetor. ~

*1,138,820, ' May 11 1915, Ahlberg. Carburetor.

*1,141,258,  June 1, 1015. Noyes. Liquid feeder for burpers, ete.

1,142,798, June 15, 1915. Baker. Carburetor.

1,148,061, June 22, 1915. Haynes. Carburetor.

*1,145,900. July 16, 1015. Higgins. Carburetor, .

*1,150,202. ' Aug. 17, 1915. Johnston & Longenecker. Carburetor.

*1,150,224, Aug. 17, 1915. Podlesak. Internal-combustion engines.

%],152,184. Anug. 31, 1915. Webb. Carburetor.

*1,158,436, Sept. 14, 1915. McCray. Carburetor.

*],154,680. Sept. 28, 1915. Higgins. Carburetor.

*1,155,407. Oct, 5, 1915, Dougan. Carburetor.

*1,157,116, Oct. 19, 1915. Maing & Peliegrint, Carburetor.

%1,160,230, "Nov. 16, 1915, Bates. Carburetor.

*1,168,308, Dec. 7, 1915. Corbett. Carburetor,

%1,168,784, Jan. 4, 1918, Anderson. Carburetor.

*1,166,067. Jan. 4, 1016. Burger. Fuel-feed mechanism for internal-combus-
tion engines,

*1,168,788, Jan. 18, 1918. Bucker. Carburetor.

*1,171,200. Feb. 8§ 1016. Holley. Carburetor.

1,172,263, Feb. 22, 1918. Fontalne. Carburefor for kerosene and the like.

*1,176,600. Mar. 21, 1916. Radloff. Carburetor.

*1,177,588. Mar. 28, 19168. Roberts. Carburetor.

*1,179,278. Apr. 11, 1916. Carithers. Carbpretor.

*1,188,221, May 16, 1916. Miiller & Adamson. Carburetor.

*1,188,203. May 16, 1916. Gilles., Carburetor,

Croas-reference paiente, class 48, subclase 150.1.

439.818 672,600 812,880 944,811 983807 1,008,184 1

676,720 608,805 817,721 061,152 “B05,530 1,109,025 1,148,808
581,980 708,050 830,144 964,409 1,018688 1,110,482 1,158
598,911 726,671 852,272 976,287 1 022,027 1,111,897 Re. 12,322
625,887 T78,088___ 867,797 979,667 1, 085 948 1,116,192

832,859 801,890 878,706 979,787 1, 07 2,875 1,128,098

668,858 807,801 906,783 80,048 1 077,414 1,188,527

BUBCLASS 150.2, CARBURETORS, OIL FEED, MULTIPLE JET.

498,678. May 80, 1898. Mulvey. Apparatus for carbureting afr.

*816,074. Jan. 8, 1899. Rliotte. Gas engine.

7168,578. Dec. 28, 1902, Nelk. Carburetor for explosive engines.

*726,986. May 5, 1908. Peteler. Carburetor for gas engine.

*751,202. Feb. 2, 1904. Johanson. Mixér for gasoline engines.

*702,878. June 20, 1905. Brasler. Carburetor, S

*828.485, June 12, 1906. Steinbrenner & Mayer. Carburetor for explosive
engines,

887,859, Oct, 8, 1007. Weinat & Bogey. Carhuretor.

*871,184. Nov. 19, 1807, Monnier & Morin. Carburetor.

*201 822, June 28, 1908. Brennan., Carburetor for explosive engines, :

*804,856. July 28, 1008, Johnston. Carburetor for Internal-combustion en-

gines,
*052,547. Mar. 22, 1910. Schwartz. Carburetor.
*078,602. QOct, 25, 1910, Willlams, Carburetor.
*077,818. Dec, 6, 1810, Marrder. Carburetor.
*979 008, Dec. 27 1910. Willet. Carburetor.
085,256, Feb, 28, 1011. Friedenwald. Carburetor.
*086,700. Mar. 14 19011, Fogel. Carburetor.
*095,074. June 13, 1911, McCarthy. Priming attachment for carburetors.
*995,019. June 20, 1911. Smith. Carburetor.
*007,029. July 11, 1811, Meyer. Carburetor.
*1,117,283. Nov. 17, 1914, Barker. Carburetor.

-
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*],118,805. Nov. 24, 1914, Reichenbach. Carburetor.
*1,143,092, June 15, 1915. Unckles. Carburetor.

*1,148,770. June 22, 1915. Pembroke. Carburetor. .
*1,147,644, July 20, 1915. Reichenbach. Carbureting device.
*1,151,088. Aug. 31, 1915. Balassa. Carburetor.

*1,158,435. Nov. 2, 1915. Bourne. Carburetor.

*1,160,837. Nov. 16, 1915. Burnham. Carburetor.
*1.1687,217. Jaun. 4, 19168. Reichenbach. Qarburetor.
*1,176.287. Mar. 21, 1916. Baverey. Carburetor.

*1,179,701. Apr. 18, 1816. Costa. Carburetor.

*1,180,152, Apr. 18, 1818, Howes. Carburetor.

*1,184,695, May 28, 1916. Costa. Carburetor.

*1,186,797. June 13, 1816. Kingston. C(arburetor.

Cross-reference patenis, class 48, subclass 150.2.

504728 696,146 842281 938,804 1,118,726 11656668 1,169,678
568,017 T41810 852,272 1,108238 1,184,366 1,168,782

SUBCLASS 150.8, CARBURETORS, OIL FEED, MULTIPLE JET, PROGRESSIVE.

¥684,134. Dec. 18, 1000. Douglll. Iniernal-combustiion engine.
*874,084, May 14, 1901.. Erastin. Speed governor for explosive engines.
*765,074. AMar. 22, 1904 Sturtevani. Double carburelors for exploslve en-

gines,
750,624, May 10, 1804 MacMulkin., YVaporizer for hydrocarbon engines.
*R18,858. Apr. 24, 19068. Benault. Carburetfor.
*832,183. Oct. 2, 1906. Duryeax & Remington. Carburetor.
%332,184, Qct. 2, 1906. Duryen & Remington. Carburetor.
»851,750. Apr. 80, 1807. EKunkel. Carburetor.
*858,487. July 2, 1907. Brooke. Carburetfor.
*871,820. Nov. 19, 190T. Bollée. Carburetor.
*$T1.741. Nov. 19, 1907. Sturtevant. Double earburefor for explosive engines.
*870,880. Feb. 18, 190S. Greuier. Multiple carburetor.
881,416, Mar. 10, 1908. Erebs. Carburetor.
*881,800. Alar. 10, 1908, Horstman. Carburetor for Internal-combustion en-

glnes.
*201,219. June 16, 1908. Aenns. Carburefor.
892,499 July 7, 1908. Broderick. Carburetor.
*8035,700. Aug. ]_1, 1908. Abernethy. Carburetor for hydrocarbon engines.
*808,404. Sept. 15, 1908. Mooers. Carburetor.
"898,493. Sept. 15, 1908. Mooers. Carburetor.
*900,604. Oct. 6, 100S. Small. Carburetor.
*901,845. Oct. 20, 1808. Howell. Carburetor.
*907,767. Dec. 20, 1008. Duryea. Oarburetor.
*910,018. Jan. 19, 1908. Prestwich. Carburetor for internsl-combustion

engines,
*920,970. May 11, 1009. Morehouse. Carburetor. *
*g27211. July 6, 1909. Benneft. Carburetor.
=998 121. July 18, 1909. Goldberg. Carburetor.
*939 465, Aug. 81, 1809. Haas., Carburetor.
%941 424, Nov. 80, 1909. Leonard. Carburetor.
*018612. Feb. §, 1010. Krause. COarburetor for combustion engines.
*g54.785. Apr. 12, 1010. Craven. Carburetor.
*058,476. May 17, 1910. Cook. Carburetor.
*0g1,481. June 14, 1910. Carter. Carburefor.
*570,558. Sept. 20, 1910. Rysn. Carburetor.
*g78.262, Oct. 18, 1910. Daniel. Carburetor.
*376,258. Nov. 22, 1910. Gallagher. Carburetor.
977,048 Nov. 29, 1910. Rebourg. Carburetor.
*979,700. Dec. 27, 1910. Proehl. Carburetor.
082 297, Jan. 24, 1911, Perce. Carburetor.
#0982 498, Jan, 24, 1911. Huggins & Parker. Carburetor.
*089,807. Apr. 11, 1911, Simmons, Carburetor.
*§89,515. Apr. 11, 1911, Sprung & Rose. Carburetor.
*993,770. May 80, 1911. Frita Carburetor.
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*g08,128. July 18, 1911, Scaife. Carburetor.

*1,001,050.
*1,002,899.

*1,002,700.

*1,008,130.

*1,010,118,
*1,011,694.
*1,011,896.

*1 069,817
*1,072,788.
l"1!373,1'2’9.
*1,074,674.
*1,074,575.
*1,074,577.
*1,078,349,
*1,078,582.

Aug, 28, 1911,

Hart. Carburetor.

Sept. §, 1911. Jouffret & Renée. Carburetor.
Sept. 5 1911, Jouffret & Renée. Carburetor.
Qct. 17 1911, Rliotte. Vaporizer.

Oct. 1‘7 1911, Krels, Carburetor.

QOct. 17, 1011, Secott. Carburetor.

Nov. 28, 19011, Hoffman. Carburetor.

Nov. 28, 1811,
Nov. 28, 1911,
Dec. 12, 1911.
Dec. 12, 1911,

Newcomb. Carburetor.
Carter. Carburetor.
Winton. Carburetor.
Winton, Carburetor.

Dec. 19, 1911, Tonides. Carburefor.
Jan, 9 1912. Winton. Carburetor,

Jan. 80, 1912,

Steinbrenner. Carburetor.

Feb. 20 1912, Neal. Carburetor for internal-combustion engines,

Mar, 26, 1012,

Sept. 10, 1912,
Sept. 10, 1912,
Oct. 8, 1912,
Oct. 8, 1912,
Oct. 15, 1912,

Rettig.
Carter,

Motsinger. Carburetor.

. “Apr. 9, 1912. Rothe, Carburetor.
Apr. 9, 1912, TRothe. Carburetor.

Romsns. Carburetor.
Weiss., Carburetor.
Carburetor.
Carburetor.
Kaley. Carburetor.

Dec. 8, 1812,

Dec. 10, 1912,

Dec. 81, 1912,
Jap. T, 1918.

Ratcliff. Carburetor.

Bolée, Carburetor,

Fritz. Priming device for carburetors,
Greuter. Carburetor.

Jan. 21, 1918,
May 18, 1918.
May 27 1918,
June 24 1918.

Gobbl.

White. Carburetor.
Carburetor.
Anderson., Carburetor.
Binon. Carburetor.

July 1, 1913 Smith. Carburetor.

Aug. 12, 1918,
Sept. 9, 1913,
Sept. 16, 1918,
Sept. 30 1913,
Sept. 80 1018,

Schultz. Carburetor.
Kaltenbach. Carburetor,
Sprung. Carburetor.
Riotte, Carburetor.
Riotte. Carburetor. _

Sept. 30 1918, Smith. Carburetor.

Nov. 11, 1913, Hawzhurst & Nicolaf.

Nov. 11 1918,

Carbureting devlce.

Jaugey. Carburetor.

1,079,834, Nov. 25, '1913. Burchartz. Carburetor.
Dec. 2, 1918. Monosmith. Carburetor.
Dee. 9, 1918. Everest. Carberetor for internal-combustion engines.

*1,080,118.
*1,080,815.

l“1 100 670,
*1, 101 ,860.
"1,103.930.
*1,104,560.

1106 192. Aug. 4, 1914. Crouan. Carburetor.

Treb. 24 1914,

“Mar. 8, 1914,

Raymond. Carburetor.
Stamps. Carburetor.

Mar, 8, 1914, Bessom & Anderson. Carburetor.

Mad 8, 1014,

Mar. 10, 1924,
Mar. 10, 1014,
Mar. 17, 1914
Apr, 14, 1914,
Apr. 28, 1914,
June 9, 1914,

June 9, 1914, Tatom,

June 16, 1914,
June 80, 1914,
July 21, 1914.
July 21 1914,

Baverey. Carburetor for Internal-combustion en-
Barrett & Wilson. Carburetor.
Goudard & Mennesson. Carburetor.
Heitger. Carburetor,

McAndrews, Carburetor.

Miller & Adamson. Carburetor.
Goldberg & Tillotson. Carburetor.,
erhuretor.

McGuire. Carburetor..

MecGulre. Carburetor,
Bennett. Carburetor.

Shoobridge & Gunstoner -Carburetor.

*1 108,245 Aug. 25 1914. Schepler. Carburetor.
*1,100,974, Sept. 8, 1914, Fagard. Garburetonior lnternal-combustion ‘en-

glnes,

*1 112,374. Sept. 29, 1914. Livingston.
*1.113.2921,

Qct. 18, 1014,

Carburetor.
Kranpse Carburetor.
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*1,113,551. Oect. 13, 1014, Greuter. Carburetor.

1,115,882, Nov. 3, 1914, Weiss. Device for regulating supplemental supply of
foel mixtures and air to Infernal-combustion engines,

*1,116,023. Nov. 3, 1914, Crawford. Carburetor.

*1,119,076. Dec. 1, 1914, Frey. Carburetor.

*1,120,188. Dec. §, 1914, Duff. Cerburetor. -

*1,120,184. Dec. 8§, 1914. Duff, Carburetor.

*1,120,185, Deec. 8, 1914, Duff. Carburetor.

*1,122 571. Dec. 29, 1914, Binks, Carburetor.

*1,128 489, Jan, 5, 1915. Bennett. Carburetor. . .

*1,124897. Jan. 12, 1915, Carter. Needle-valve operating mechanism for car-
burefors.

*1,125,089. Jan. 19, 1915. Coulter. Carburetor.

*1,125,368. Jan. 19, 1915. Monosmith. Carburetor.

*1,128,778. Feb. 16, 1915. Goldberg. Carburetor.

*1.130,850. AMar. 2, 1915, Thompson. Carburetor,

*1,180,474. Mar. 2, 1915. Brush. Carburetor.

*1.180,490. AMar, 2, 1915. Delaunay-Belleville. Carburetfor.

*1,130,700. Alar. 9, 1915. Bennett. Carburefor.

*1,180,950. Mar. 9, 1915, Williams. Carburetor.

*]1.188,004. 3Alar. 80, 1915. Wyman. Carburetor.

*1,184,042. Apr. 6, 1915, Bessom & Anderson. Carburetor,

*1,185211. Apr. 13, 1915. Schledeknecht. Carburetor.

*1,148,086. June 22, 1915. Muir. Carburetor.

*1,144.208. June 22, 1915. Juhfisz. Carburetor.

*1.145821 July 6, 1915. Udale. Carburetor.

*1148,150. July 18, 1015. Gardner. Visible carburetor.

*1,147,837. July 20, 1915. Maulr. Carburetor.

*1,147,640. July 27, 1915. Griffin. Carburetor.

*1,148,8378. July 27, 1915. Grapin. Carburetor.

*1,148,485, July 27, 1015. Gallagher. Carburetor.

*1,140,201. Aug. 10, 1915. Richard. Carburetor.

*1.151,778. Aug. 81, 1915. Funderburk. Cearburetor.

¥1.152031. Aug. 31, 1915. Lobdell. Carburetor.

*1,152,178. Aug. 81,.1915. Haugele. Carburetor.

*1,153,487. Sept. 14, 1015, Greiner. Carburetor.

. *1,155,457. Oct. 5, 1915. Wetterhahn. Carburetor.

*1,156,084. Oct. 12, 1915. Kimmell. Carburetor.

*1.157,146. Oct. 19, 1915. Carrel. Pressure carburefor.

*1,158,580. Nov. 2, 1915. Thurot. Carburetor.

*1,169,167. Nov. 2, 1915. Breeze. Carburetor.

*1,159,851. Nov. 9, 1915. McCurdy. Carburetor.

*1,162,041. Nov. 80, 1015. Cunningham. Carburetor.

*1,162,808. Nov. 30, 1¢15. Pond. Carburetor.

*1,162,680. Nov. 80, 1915. Bulck. Carburetor.

*1.163,228. Dec. T, 1915. Deppé&. Carburetor.

*1,164,661. Dec. 21, 1915. MMuir. Carburetor.

*1,1926,159. Jan. 26, 1915. Dressel. Floatless carburretor.

*1,166,808. Dec. 28, 1915. Arquembourg. Carburetor.

*1.168,518. Jan. 18, 1918. Kingston. Carburefor.

*1,169,816. Jan. 25, 1016. Cearter. Cearburetor.

*1,170,348. PFeb. 1, 1016. Schiitiler. Starting and idle-running device for Jet
carburetors.

*1.170,418. Feb. 1, 1918. Claudel. Carburetor.

*1,170,417. Feb. 1, 1916. Claudel. Carburetor.

*1.171,074. Feb. 8, 1916. Stroud. Carburetor.

*1,172,081. Feb. 15, 1918. Morand. Carburetor.

*1.172,701. Feb. 22, 1916. Gardner. Carburetor.

*1.178,246. Feb. 20, 1016. Boettcher. Carburetor.

*1,175,586. Mar, 14, 1916. Longuemare. Carburefor.

*1,176,516. Mar. 21, 1916. Boyce. Carburetor.

*1178,627. Alar. 21, 1916 Ver Planck. Carburetor.

%*1,176,651. Mar, 21, 1916. Chatain. Carburetfor.

*1177,624. Apr. 4, 1916, HIIl. Carburetor.

*1,178,882, Apr. 11, 19168. Augustine. Fluid-mixing device.

*1,179,881. Apr. 11, 1916. Sunderman. Carburetor.

L}
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*1,180,483.
*1,180,518,
¥1,180,976.
+1,181,128,
*1,188,019.
*1,188,081.
*1,183,183.

Apr, 25, 1916.
Apr. 25, 1916.
Apr, 25, 1916.

AERONAUTICS,

Fogolin. Carburetor.
Malstrom & Andersen. Carburetor.
Cloudsley. Carburetor.

May 2, 1916, Fritz. Automatie priming device for carburetora.

May 16, 19186,

McGuire. Carburetor,

May 16, 1916. Krueger., Carburetor.

May 16, 1816.

for carburetors.

*1,183,222,
*1,188,204,
*],188,687.
#1,188,678.
*1,184,267.,
41,184,923,
*],185,018.
*1,185,492,
#1,1680,578.
*Re, 12,611,

Mey 16, 1914.
May 16, 1916.
May 16, 19186.
May 16, 1916.
May 28, 1916.
May 80, 1916,
May 80, 1916.
May 80, 1916.
July 11, 19186,
Feb. 19, 1907.

Funderburk. Combined dash adjustment and primer

Miller. Carburetor.

@Gilles. Carburetcr.

Parkin. Carburetor.

Robertson. Carburetor. .
Smith. Carburetor.

Carter. Carburetor.

Spiiler, Carburetor.

Finch. Carburetor.

Nedomea. Carburetor,

Sturtevant. Double carburetor for explosive engines.

*Re, 13,680, June 24, 1918, Fritz. Priming device for carburetors.
*1,18687:. June 6, 1916. Baverey. Carburetor.

*1,187,468. June 13, 1918. Merriam. Carburetor.

*1.188,800. June 27, 1918. Baverey. Carburetor.

*Re. 14,045, Jan. 11, 1918. Heftler. Carburetor.

Cross-reference palents, class 48, subclass 150.3.

710,841 961,428 1,055,852 1,008,184 1,118,673 1,120,763 1,158,404
842,261 801,152 1,089,502 1, 107 840 1, 119 078 1, 145 138 1,177 318
844,804 1,038,921 1,006,482 1,115, 951

SUBCLASS 151, CAEBURETORS, OYL FEED, FLOAT VALVES.

45729, Jan. 8, 1865. McDougell. Improved apparafus for carbureting gases.
55,824, June 5, 1868. McDougall. Improved apparatus for carbureting air.
57,651. Aug. 28, 1866. Myer. Improved apparatus for generating illuminating

gas,

59,142, Oct. 28, 1866. Smith. Feeder for carburetors.

80,268, July 28, 1868. Boon & Perry. Improved apparafus for carbureting gas
and air.

107,858, Oct. 4, 1868. Bartlett. Improvement in gas carburetors.

127 089. May 21, 1872, Fish. Improvement In carburetors.

181,815. Oct. 1, 1872 Drake. Improvement in apparafus for carbureting alr
and gas.

140,908, .T uly 22, 1878. Fischer. Improvemént In carburetors.

154,475, Aug. 25, 1874, Grimes. Improvement in gas-carbureting machines.

156,142, Oct. 20, 1874. Dillon. Improvement In gas machines for carbureting
afr,

156,468. Nov. 8, 1874, Marks. Improvement !n carburetors.

158,184 Dec. 29 1874, Porfer. Improvement in apparatus for carbureting
air and gas.

160,690. Mar. 2, 1876. Lockwood. Improvement in carburetors.

162,848, May 4, 1875. Ofeldt. Tmprovement in gas apparatus for carburet-
ing air.

184,860. June 15, 1875. Bean. Improvement !n carburetors.

166,476. Aug. 10, 1876. Porter. Improvement in gas carburetors.

168,%48. Sept. 21, 1876, Porter & Grimes. Improvement ln alr and gas car-
uretors.

176,156. Apr. 18, 1876. Wiggin. Improvement in carburetors.

176,156, Apr. 18, 1876, Wiggin. Improvement in carburetors.

177,104, May 9, 1876. Deeds. Improvement In carburetors.

186.302 Jan. 16, 1877. Boomer & Rufdall. Improvement in gas and alr car-
buretors.

189,645. Apr. 17, 1877, Palmer. Improvemenf in carburetors.

193,232. July 17, 1877. Drake. Improvement {n carburefors.

198,911, Aug. T, 1877. Bangs. Improvement in carburetors.

198,61?7. tDe'.:. 25, 1877, Merritt. Improvement in regulated valves for car-

uretors. .

-
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109,055, Jan. 8§ 1878. Gray. Improvement In feed regulators for carburetors.
. 199,781, Jan. 29, 1878. Bradley. Improvement in carburetors.
190,028, Feb. 5§, 1878. Nelon. Improvement in carbureting apparatus.
206,198. July 28, 1878, Porter. Csarburetor.
207,886. Sept. 10, 1878. Miner. IYmprovement In earburetors.
218,851, DMdar. 18, 1878. Roth. Improvement in carburetors.
222,822, Dec. 28, 1879. Howard. Improvemeni in gas carburetors.
226,875. Apr. 27, 1830. Palmer. Gas carburetor.
283,9078. Nov. 2, 1830. Burrows. Carbureting apparatus.
248,750. Oct. 25, 1881. Hughes. Gas carburetor.
280,746. July 8, 18SL. Jackson. Metrical carburetor.
288,868. Nov. 20, 1883. Sauderson. Carbureior.
201,676. Jan. 8, 1884 Burrows. Apparatus for carbureting air.
801,790. July 8, 1882, Bagger. Carburetor.
803,027. Aug. 19, 1884. Froh. Carburetor.
808,888. Dec. 9, 1881, English. Apparatus for carbureting air or gases.
812280. Feb. 17, 1885. Palmer. Alr or gas carburetor.
817,686. May 12, 1885, Symons. Gas carburetor.
886,378. ¥ebh. 16, 1886. Bennett. Automatic gas generator.
3 Apr. 20, 1886. Lawrence. Carburetor,
858,311, Nov. 80, 1886, EKeller., Carburetor.
800,087. Sept. 25, 1888. Ruckle & Wolters. Carburetor.
895,152. Dec. 25, 1888. Lawrence. Carburetor.
408877. Msay 14:1 1889. Rogers & Wharry. Carburetor for gas engines.
427,225, May 6, 1890. Cooper. Carburefor.
528,882. Nov. 6, 189+, ZKeller. Carburetor.
575,901, Jan. 28, 1897. AcKnight. Gasolene-gas machine.
588,128. May 25, 1897. Ryder. Carburetor. -
588,818, June 1, 1897. Redmon. Carburetor.
586.928. July 20, 1897. Aldrich. Apparatus for manufacturing gas.
B87,867. Aug. 10, 1887. Shaver. Carburetor.
505,858. Dec. 14, 1897, Seltz. Carburetor.
603,481. May 8, 180S. Pinckney. Carburetor.
607,888, July 26, 1808, Smith. Carburetor.
607,880. July 26, 1888. Smith. Carburetor.
618,108. Jan. 24, 1809. Lamb. Carburetor.
628,725. Apr. 25, 18909. Lange. Carburetor.
626,193. May 80, 1809, Small. Carburetor.
620,246, July 18, 1800. Grau. Carburetor.
639,838. Dec. 19, 1899. Anson. Carburetor.
640,695, Jan. 2, 1900. Parrott. Carburetor.
616,320, AMar. 27, 1200. Selzer. Cerburetor. -
657,770. Sept. 11, 1900. Hedrick. Carburetor.
663,683. Dec. 11, 1900. Royal. Carbaretor.
885,787. Nov. 5, 1901, Myers. Carburetor.
688,776. Dec. 10, 1901. Greenamyer. Carburetor.
688,981, Dec. 1T, 1901. Carter & Zierlein. Carburetor.
680,303. Dee. 81, 190L Legge. Carburetor.
697.507. Apr. 15, 1902. Elecirical condenser.
701,800. June 10, 1902. Eeller. Qarburetor.
T08,454. Aug. 5, 1902. Robinson. Carburetor.
706,800. Aug. 12, 1902. Rush. Carburetor.
TUTAGT. Aug. 19, 1902. Waltber. Carburetor.
T27,161. May 5, 1908. Leckband. Apparatus for carbureting air.
746,173. Deec. 8, 1903. Sayre. Carburetor.
754,774, Mar, 15, 1904 Jas. Carburetor.
828,884, Aug. 14, 1906. Peterson. Carburstor.
832,380. Oect. 2, 1908. Morrison. Csarburetor.
844.008. Feb. 19, 1907. Colbath. Carburetor.
871,480. Nov. 19, 1907. Cornish. Carburetor.
885,882, Apr. 28, 1908. Brelding. Carburetor.
886,408. May 5, 1908. Puddington. Carburetor.
0981,886. Aug. 17, 1009. Colbath. Carburefor.
954,258. Apr. 5, 1910. QColbath. Automatic valve for carburetors, ete.
Re. 6,8%5. et;c;m 18, 1876. Porfer & Grimes, Improvement in alr and gas
carburetors.
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Cross-reference patents, class 48, subclass 151,

50,076 148,802 211,306 860,882 604,948 820375 080,848
57,788 151,392 284,955 408,185 654,686 844,905 089,080
b7.812 166,427 236,159 509,174 720,485 858,196 1,009,121
68,687 174,851 288,767 = 522,574 742,920 860,384 1,070,804
85,104 176,849 . . 245443 559,841 °. 768,985 870,052

108,038 180,061 246,601 568,672 780,673 . 888,171

109,568 183,884 .. 282,001 575001 . 781,701 886,526

125,104 198,781 280,747 588 128" 783,648  $00,781

185,020 204,974 808,877 593,284 798,557 951,601

SUBCLASS 152, CARBURETOR, OIL FEED, PUMPS.

189,848. Nov. 9, 1875. Rand. Improvement in carbureting apparatus.

439,579, Sepf:. 15 1801, Hargreaves et al. Carburetor. _

576,489, Feb. 2 1897. Ransom. Gas apparatus. |

622,008, Mar. 28 1809. Kemp. OCarburetor.

625,204, May 16, 1899. Egan. Carburetor.

646,780, Apr. 8, 1800. Wood. Carburetor.

665,568, Jan. 8, 1901. Kemp. Gas-generating apparatus.

670,600. Mar. 26, 1901. Tenney. Carbureior.

689,004, Dec. 17, 1901. Eemp. Carburetor.

692,518, Feb. 4, 1902. Jacks. Carburetor. . .

712,808, Nov. 4, 1902. Johnson. Carburetor.

781,187. June 16, 1908. Speer. Carbureting apparatus.

748,480, Nov. 10, 19803. Bower, Carburetor feed. .

745489. Dec, 1, 1908, Goslee. Carburetor.

762,477. June 14, 1904. Garde. Apparatus for carburetlng air,

780,855, Jan. 17, 1905. Kelley. Carburetor, o

927,558, July 18, 1904 Laux. Carburetor. !

*], 119 479, Dec 1 1914, Veeder. Carburetor.

*L149 828 Aug. 10 1915. Baker & Swan., Apparatus for feeding fuel to oll
engines.

*1,168,077. Sept. 7, 1915. Nippel. Carburetor,

1,164,098. Dec, 14, 1915, Houghton & Hall. Carburetor.

Cross-reference patents, clazs 48, subclass 152,

506,858 878,542 785,011 881,874 ~ 059,850 . 1,048,088 1,150,115
g,@ Tl4,414 . 767, 485 841 7’79 1 022 451 1 wo 471 1,166.595
Gy ) .
SUBCLASS 158, CARBURETORS, OIL, FEED, ROTARY.

49,448, Aug. 16, 1865, Simonds. Improved apparatus for carbureting alir.

57 940, Sept. 11 1866. McAvoy. Improved apparatus for carbureting alr.

65,206, May 28, '1867. Stevens. Improved apparatus for carbureting afr,

a8, 666 Sept. 10 1867. Stevens. Improved combination apparatus for carbue
reting air.

82244, Sept. 15, 1868. Plass. Improved apparatus for carbureting air.

85,972, Jan, 19, 1869, Steiner, Improved gas generator.

87,556. Mar. 9, 1860, Toster & Ganster. Improved gas apparatus,

97122 Nov, 28, 1889. Root & Custer. Improved portable gas apparatus and
carburetor.

102,784, May 10, 1870. Doty. Improvement In gas generators.

127,866, May 28, 1872. Pierson. Improvement in carburetors.

188 057. Dee. 17, 1872. Terry. Improvement in carburetors.

188,408. Apr. 29 1878, -Judd@ & Doty. Improvement in apparatus for car-
bureting air,

140,711, July 8, 1873. Judd & Plerson. Improvement in carbureting appa-

tus.

re

158,876. Aug, 4, 1874, Wilson et al. Improvement in carbureting apparatus.

155 207, Sept. 22, 1874. Denny & Plerson. Improvement in air carburetors,

168290 ‘Sept. 28, 1875. Schilssler. Improvement In hydrocarbon-gas eppa-
ratus. . :

) 1-"?1\.'"' T
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180,400. Apr. 10, 1877. Paquette. Improvement In earburetors. :

108,084, July 10, 1877. Pierson. Improvement in carbureting machines.

206,402, July 30, 1878. Paquelin, Improvement in carbureting apparatus.

*2140,863. Nov. 8, 1881, Jackson. Metrical carburetor.

275.268. Apr. 8, 1888. Ransom. Apparatos for carbureting gas.

280,747. July 8, 1888. Jackson. Metrical regulator for distribufing hydro-
carbon liquid to gas or air.

308,877T. Dec. 9, 1884 C(Copeland. Automatic hydrocarbon-feeding spparatus
for carburetors.

809,488, Dec. 16, 1884, Jackson. Bucket for measuring wheels of carburetors. -

368,8680. Aug. 23, 1887. English & Stubbers. (Gas machine.
429,271, June 8, 1890. Hambleton. Apparatus for measuring and carbureting

air or gas.
540,588, June 4, 1895. Coleman., Gasoline-gas machine, .
564,420, July 21, 1896. Kemp. Air-gas mesachine. : +

682,377. Sept. 5, 1899. Stanley. Carburetor.

683,751. Oct. 1, 1901. Guy. Oarburetor.

691,955. Jan. 28, 1902, Martenette. Carburetor.

692,860, Feb. 11, 1902. Kemp. Carburetor.

788,604, Sept. 8, 1908. Carrisslmo et gl. Carbureting spparatus.
705,233. July 18, 1905. Poole. (Carbureting machine,

T96,719. Aug. 8, 1905. Guy. Oil feed for carburetors.

1,187,588, Apr. 27, 1915. Schmidt. Carbureting apparatus,

Re. 10 358. July 17, 1883. Paquelin. Carbureting apparatus.

Cross-reference patents, class 48, subclass 158.
56,116 59,474 808,796 783,444 748,085 750,811 1,109,085
SUBCLASS 154, CARBGRETORS, OIL. FEED, SPRAY.
46,978, Mar. 21, 1865. Simonds. Improved apparatus for carbureting air.
48,891, June 27, 1865. Hathsworth. Improved apparatus for carbureting air.

61,038. Jan. 8, 1867. Williams, Improved method of carbureting gas.
274,176. Mar. 20, 1888. Copeland. Carburetor.

816,033. Apr. ..1, 1885. Hayes. Appa:atus for carbureting and odorizing

natural gas.

848,817. Sept. 7, 1886. Eniese. Carburetor to be used in the manufacture of
water gas.

404,428, June 4, 1889. Palne. Oil burner.

432,270. July 15, 1800. Hargreaves et al. Carburetor.

534,861, Feb. 26, 1895. Cornish, Carburetfor.

550,776. Dec. 8, 1805. Bourgeois. Carburetor.

635,804, Oct. 31, 1809. Kemp. Carburetor.

655,172, July 81, 1800. Olds & Hough. Carburetor.

©660,778. Oct. 80, 1200. Lambert. Mixer and vaporizer for gas engines.

662,024, Nov. 20, 1900. Rey. Carburetor.

662,514, Nov. 27, 1900. Winsche. Carburetor.

700.647. Sept. 28, 1902. Rosenberry. Carburetor. )

T14,414, Nov. 28, 1902. Tenney. Carburetor.

T2 774, Oct. 27, 1908. Chamberlain. Mixer for hydrocarbon englnes.

742,920, Nov. 8, 1903. Smith. Carburetor for explosion engines.

T64,178. Mar. 8, 180L. TWeber. Carburetor.

840,708, Jan. 8, 1907. Parroif. Carburetor.

848,602. Feb. 12, 1907. Norton. Device for generating gas from crude oil.

. 852,780. May T, 1907. Ellls. Automatic gasoline-gas machine.

881,431, Mar. 10 1008. Meyers & Hickey. Apparatus for carbureting atr,
906,940, Dec. 15, 190S. Schmitt & Neumann, Gas machine,

*1,115,951. Nov. 8, 1914, Martin. Carburetor.

*1,119,076. Deec. 1, 1914 Frey. Carburetor.

*1.120,128. Dec. 8, 1914 Browne. Carburetor.

*1,120,578. Dec. 8, 1914, YWebber. Carburetor.

*1.190,540. July 11, 1916. Gettelman. Carburetor. .
Re. 2,785. Oct. 22, 1867. Stoart. Improvement in carbureting gases.
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Oross-reference patents, class 48, subclass 154,

88,748 189,645 247,800 405,747 646,780 760,247 1,118,825
148,679 199,781 251,678 427,197 673,542 686
176,156 208,605 ~ 288,622 459,579 688,081 931,388
176,395 208,402 288,868 564,429 712,803 957,781

SUBOLASH 154.1, CARBURETORS, OIL FEED, SUCTICN-CONTROLLED VALVE.

423,214, Mar, 11, 1890. Butler. Hydrocarbon motor.

*498,447. May 80, 1808, Rolfson. Carburetor,

*500,401. June 27, 1898. Lehmann. Mixing valve for petroleum or other
motors.

*500,828. Nov. 20, 18988, Rolfson, Carburetor.

‘El.’),g(_)im. Peh, 20, 1894, Hoyt. Carbureting apparatus for gag or vapor en-

nes.

*556,069. Mer, 10, 1806, Sintz. Carburetor. _ . .. o

*587,253. Sept. 8, 1896. Pratt. Vaporlzer and mixer for gasoline engines,

*578,683. Mar. 9, 1897, Tregurtha. Vaporizer. . .

*609,557. Aug. 28, 1808. Phelps. Vaporizer for hydrocarbon olls.

*611,841. Sept. 27, 1808, Starr & Cogswell. Mixer and vaporizer for ex-
plosive engines. . !

*833,800. Sept. 26, 1889. Casgrain. Carburetor for explosive enginea.

*849,191. May 8, 1900. Alderson. Carbureting and gas-mixing apparatus.

*g70,921. Mar. 26, 1901. Olds. Carburetor.

*679,387. July 80, 1901. Mathieu. Carbureting apparatus for explosion motors,

*880,572. Aug. 18, 1901. Dyer. Vaporlzer for explosive engines.

*680,081. Aug. 20, 1901. Buffum. Carburetor for explosive engines.

*688,867. Dec. 10, 1901, Tregurtha. Vaporizer for gasoline engines.

*800,112. Dec, 81, 1801, Xuill. Carburetor or mixing valve fur explosive
engines.

*894,708. Mar. 4, 1902, White. Vaporizer for explosive engines.

*708,987. July 1, 1002, Lizotte. Vaporizer for explosive engines.

*705,005. July 29, 1902, Graves. Carburetor for explosive engines,

*714,982. Dec. 2, 1002, Widmayer et al. Generator or mixing valve,

*715,308. Dee. 9, 1902, Longuemare, Carburetor for explosive engines.

gines.
*729,254,

*780,608.

Dec. 80, 1902.
Mar. 10, 1908.
Mar, 31, 1908.
May 5, 1908.

May 26, 1608,
June 9, 1808,

engines.

731,218,
*732,018.
*741,224,
*741,959.
*746,888,
*747,285.
*760,878.
761,892,
#791,192.
*806,079.
*807,479.
*816,477.
*820,408.

June 16, 1903.
June 23, 1908,
Oct. 1B, 1208.

Qct. 20, 1908.
Dec. 15, 1908.
Dec. 15, 1908.
May 24, 1804
May 81, 1904,

‘Msay 80, 1905.

Nov. 28, 1905.
Dec. 19, 1905.
Mar. 27, 1906,
May 15, 1806.

engines.

July 24, 1906.
July 24, 1906.
Dec. 25, 19086,
Jan, 28, 1907.
Maer. 28, 1907,
Apr. 17, 1907.
Aug. 18, 1907,
Sept. 17, 1907.
Nov. 19, 1907.

Heiirodd. Internal-combustion engine or motor.
Davis. Carburetor for gus engines.

Pivert. Mixing valve for explosion engines,

Starr & Cogswell. Mixer for explosive gasoline en-

Bates. Carbureting device for explosive engines.
Brush. Carbureting device for Internal-combustion

Perking. Vaporizer for Internal-combustlon englnes.
Uhlin, Explosive-ehgine governor. _
Clark. Carburetor for explosive engines,
Enery. Vag%rlzer for hydrocarbon engines,
Hennegin. el regulator for gasoline motours.
Saris. Carburetor for liguid-fuel engines.
White & Diuiyea. Vaporizer for explosive engines.
Olds, Carburetor for explosive engines..
Haynes. Carburetor for explosion engines.
Gavelek. Carburetor for bydrocarbon engines.
Mason. Carburetor.
Kellog. Carburetor. ) . ) )
Carllus. Vaporizing device for internal-combustion

Briest. Carburetor.

Kemp. Carburetor.

Biehen. Carburetor.

Schuyler. Carburetor for explosion engines,
Anderson. Carburetor for gasoline engines.
Hallett. Carburetor.

Downing. Qarburetor.

Lewis. Carburetor,

McHardy. OQarburetor.

o MR R M
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Jan. 7, 1908. Miller, Carburetor.
May 5, 18608. Schebler. Carburetor,
May 19, 1008. Rader. Carburetor.

June 9, 1908.
June 30, 1908.
Aung, 18, 180S.
Nov. 10, 1808.
Nov. 24, 1908.

Richardson. Carburetor.
Hodges. Carburetor.
Johnston. Qarburetor.
Lauson., Mixing valve.
Thompson., Carburetor.

Jan, 12, 1909. Westaway. Carburetor.

Feb. 9, 1909. Fox. Carburetor.

Feb. 28, 1909. Eckert. Carbureior.

Feb, 28, 1909. Eckert. Carburetor.

Feb, 23, 1809. Slaughter. Carburetor for explosive motors.
Mar. 16, 1009. Lelngu. Carburetor.

Apr. 8, 1009. Pierce. Carburetor.

Apr. 20, 1909. Sturges. Carburetor.

May 18, 1909. Wright. Mixer and vaporizer,

July 6, 1909. Carlson. Carburetor. .

Aug. 10, 1909. Vaughan & McEensie, Carburetor.
Qct. b, 1909. Westaway. Carburetor.

Nov. 2, 1909. Rapp. Carburetor.

Nov. 9, 1609. Papsantl. Carburetor.

Nov 30, 1909. Cooper. Carburetor.

Dec. 28, 1908. Nageborn. Internal-combustion engine.
Jan. 18, 1910. Bassford. Carburetor.

Feb. 8 1810. Kingsbury. Carburetor.

Feb. 22, 1910. Anderson & Mot. Carburetor.

Mar. 1, 1910.
Mar, 18, 1910.
Apr, 10, 1910,

Grott. Carburetor.
Hagar. Carburetor.
Stocker. Carburetor.

955,353 Apr. 19, 1910. Park. Carburetor.

Apr. 26 1910.
June 28, 1010,
July 12, 1910.
July 12, 1810.
July 19, 1910.
Aug. 9, 1810,

Sept. 27, 1910.

Oct. 4, 1910. Schebler.

Oct. 2:) 1910.

Ennis. Carburetor.
Miller. Carburetor.
Peterson. Carburetor.

Eckert. Carburetor.

Wynn. Carburetor.

Brooke. Carburetor.
Gulick. Carburetor.

Carburetor.

Rothe. Carburetor.

4.033 Oct. 25, 1910. Danfel. Carburetor.
g76.881L. Nov. 29, 1010.

*+978,911.
*978,0776.
*978,787.
*OT8,04T.
*970,.409.
*070,555.
*981.958,
*984,109.
#9841 874,

Nov. 29, 1610.
Dec. 6, 1910.

Dec. 18, 1910.
Dec. 20, 1910.
Dec 27, 1910.
Dec. 27, 1910.
Jan. 17, 1911

986,572, Mar. 14, 1011

Apr. 4, 1911,
Apr. 4, 1611,
May 23, 1911,
Meay 28, 1911,
June 6, 1911
June 6, 1911,
Jute 13, 1911.
June 20, 1911,
July 11, 1911,
July 25, 1911,
July 25, 1611,
Aung. 1, 1911,

Ivor. Carburetor.

Petersen & Pettit. CQCarburetor.
Tilden. Carburetor.

Smith. Carburetor.

Shaw. Carburetor.

Barker. Carburetor.

Peterson. Carburetor.

Halladay. Carburetor.

Sailler. Carburetor.

Winton. Carburetor.

Ivor. Carburetor. .
Petre. Qarburetor.
Phinney. Carburetor.

Noyes. (as and lHquid mixer.
Welss. Carburetor.

Peterson. Carburetor.

Prescott. Carburetor.

Swanberg. Generator valve for gasoline engine.
Miller. Carburetor.

Rothe. Carburetor.

Skinner. Carbureting apparatus.
Hubbard. Motlve-fluld-supply valve.
Westaway. Carburetor.

*1,000398. Aug. 15, 1911. QGentle. Carburetor.
*1,00L,847. Aug. 29 1911. Hobbs. Carburetor.
*1,008,101. Sept. 12, 1911, Qumz. Carburetor. .



"1,010 185,
*1,014,819.
*1,014,682.
*1,016,169.
1,019,800.

*1, 020 270.
"L025 816.
1,027,769,

*1 ,029,608.

*1, 059 501.
*1, 060 545.
*1 061,582,
*1, 063 080.
*1,084,867.
*1 066,080.
*1,067.35:L
*1,087,623.
*1,089,389.
*1,071,008.
1,074,575,
*1,077,256.
*1,078,418.
*1,078,600.
*1,078,501.
*1,078,502.
*1,079,947.
*71,080,606.
*1, 081 222,
*1 084 698.
‘1,0@4,954.
*1,085,194.
*1 086 359.
*1, 087 187,
‘1 087,218,
L089,231.
gines.
*1,092,079.
], 095 402,

s, 097 787,

*1,103,864.
*1,104,494,
*1,111,179.
*1,112,641.
*1,114,222,

AERONATUTICS.

Sept. 28, 1011, Shain, Carburetor for gas engines.

Oct. 81, 1911. Rice. Carburetor.

Nov. 21 1911. Mallo. Carburetor.

Nov. 28 1911. Schulz, Carburetor.

Nov. 28 1911, Stewart. Carburetor.

Nov. 28, 1911. Schulz. Cearburetor.

Jan. 9, 1912, Milter. Carburetor,

Jan. 16 1912, Weld. Carburetor.

Jan. 80, 1912, Nagel. Carburetor.
Mar, 12, 1912. Kennedy. Carburetor.

Mar. 12, 1912. Dunn, Carhuretor.

May T, 1912 Tofthouse & Booty. Carburetar.
May 28 1912, Roby. Carburetor.

June 16, 1912, Guthrie. Valve mechanism for carhuretors.
June 18, 1912, Stewart, Carburetor. :
June 25, 1912, Stamps. Carburetor.
July 9, 1912, ‘Stewart. Carburetor.
July 16, 1912. Howarth. Carburetor,
July 28, 1912. Uhderwood & Hill. Carburetor.
Aug. 27 1912. Atkins. Carburefor or mixer for internal-com-

englnes,

Oct. 8, 1912 Dock,” Carburetor.
Qct. 28 1912, Tong. Carburetor.
Nov. 12 1912, Watson., Carburetor.
Dec. 8, 1912 Schultz. Carburetor. .. _
Dec. 3 1912. Becker. Gas-mixing valve for explosh'e englnes
Dec. 24 1012, Lavender. Carbureting device,
Dec. 81, 1912. George. Carburetor. .

Dec. 31, 1912, Westaway. Carhuretor.

Jan. 7, 1913, Stewart. Oarburetor.

Jan. T, 1918. MAarsh. Carburetor.
Jen. 7, 19018. Gould. Carburetor.

Jan. 28, 1918. Ostler. Carhuretor.
Apr. 22, 1918, Stewart, Carburetor.
Apr. 20, 1918. Gentle. Carburetor.
May 18, 19013. Clement. Carburetor.
' May 27, 1018. Heidelmann. Carhuretor.

June lf 1918." Stewart. Carburetor.

July 1, 1913 Cole. Carburetor, .

July 15, 1918, Lavigne. Carburefor, .

July 15, 1918. Schulz. Carburetor.

Aug. 5, 1918. Conklin, Carburetor. .

Aug. 19, 1918, Drayton & Woodroffe, Carburetor.

Sept. 80, 1913.. Riotte. Carburetor.

Nov. 4. 1918. Brush. QOarburetor.

Nov. 1918. Cahill. Carburetor.

Nov. 11 1918. Muir. Carburetor.

Nov. 11 1918. Muir, Carburetor.

Nov. 11, 1618. Mulr. Carburetor,

Dec. 2, 1918, Morris, Carburetor.

Dec. 9, 1918. Hugelet., Carburefor..

Dec. 9, 1918. Diirr. Carburetor

Jan. 20, 1914. Cahill. Carburetor.

Jan. 20, 1914, Nice. Carburetor.

Jan. 27, 1914. Russian & Noble. Carburetor.

Feb. 10, 1914, Paries. Carburetor for gag and gasoline engines.
Feb. 17, 1914, Schuitz. Carburetor.

Feb. 17, 1914. Dalton & Conklin, Carburetor.

Feb. 24, 1914. Lawrence. Carburetor for internsl-combustion ep-

Mar. 81, 1014, Reeder. Carburetgr.

May 5, 1914. Jordan. Carburetor.

May 26, 1914. Brewer & Jones. Carburetor.

July 14, 1914, Brown. Carburetor.

July 21, 1914. Hainlll, Carburetor.

Sept. 22, 1014, Pratt,  Carburefor.

Oct. 8, 1914, Moeller. Fluid mixing and regulatlng device.
Oct. 20, 1914, Brigham. Carburetor.



*1, 126 150.
*1,126,249.
*1,126,690.
1,130,228,

gines.
*1,132,934,
*1,135,270,
*1,135,689.
*1,187,727.

Nov. 8, 1914,
Deec, 8, 1914
Dec, 8, 1914,
Dec. 8, 1914
Dec. 28, 1914,
Jan, 12, 1915.
Jan. 19, 1915,
Jan. 26 1916.

Jan. 26, 1915,
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Martin, Carburetor.
Browne. Carburetor.
Martin. Carburetor.

_Webber. Qarburetor.

TWashburn., Carburetor.
Johnston. Yalve for gas engl.ne.
Rathcock. Carburetor. '
Dressel. Floatless carburetor.
Mitchell, Carburetor. .

Jan., 1915. Beucos. Carburetor.

Mar. 2, 1915.
Mar. 23, 1015.

TWhiting. Vaporizer for. internal-combusiion en-
Heitger. Carburetor. '

Apr, 18, 1915. Duryes. Carburefor.

Apr. 18, 1915,
May 4, 1815.

Harroun., Carburetor.
A.bernethy Carburetor for internal-combustion en-

glneﬁ.

*1,187,728. May 4, 1915. Abernethy. Carburetor for vaporizer for explosive
engines.

*1,188,204, Alay 4, 1915. Folberth. Carburetor.

*1,180,914, May 18, 1915. Smilfe. Cearburetor.

*] 140,525. May 25, 1915, Motsinger. Proportioning device especially de-
stgned for carburetors.

*1,141,085, Alay 25, 1915. EKent. Carburetor.

*1,145,172,
*1,145.854.

motors.

*1,145,871.
*1.146,181.
#1,147,672.
1149908,
*1,158,823,
*1,158.824.
*1.158,350.
*1.159,005.
*1,159,029.
#1.159,049.
#1,161,374.
»1.165.850.
*1.167,428.
»1.163.782.
1,189,574,
*1.171,679. *
*1171.716.
*1172,258,
*1.172,505.
*1,178,064.
1,178,478,
*1178,866.
*1,170.568.
*1179,918.
*1181.838.
+1,183,538,
*1,184,696.
*1,192,106.

July 6, 1915.

July 6, 1915.

July 6, 1915.

July 18, 1915
July 20, 1915.
Aug. 10, 1915.
Qet. 12, 1916,
Oct. 28, 1816.
Qct. 26, 1915.
Nov. 2. 1915,

Nov. 2, 1915,

Nov. 2, 1915.

Nov. 23, 1015,
Dee. 21, 18515,
Jan. 11, 1916.
Jan, 18, 1918.
Jan. 25, 1916.
Feb. 15, 1916.
Feb. 15, 1918.
Feh. 22, 1918,
Feb. 22, 1616.
Apr. 4, 1916.

Apr. 4; 1916.

Apr, 11, 1918.
Apr. 18, 1916.
Apr. 18, 1916,

Speed. Carburetor.
Winkley & KHart. Carburetor for hydroearbon

Smith. Cearburetor..

Lippold. Carburetor,

Bell. Carburetor.

Goudard & Mennesson, Carburetor.
Schebler; Carhuretor,

Smith, ~ Carburetor.

Abell. Carburetor.

Funderburk. Carburefor.

Hodges. Carburetor.

Kirby. Csarburetor.

Bjorklund. Carburetor.

Motsinger. QCarburetor, .
Park. Carburetor. -
Bucker. Carburetor. :
Schultz. Carbaretor.
Yellguth, Carburetor,
Haas. Carburetor.
Coulombe. Carbureting mechanism for gasengina.
Heath & Taylor. Carburetor.

Fahroey. Carburetor.

Sunderman. Carburefor.

Meler. Carburetor.

Schortt. Carburetor.

Hamill. Carburetor.

May 2, 1916. Tjompson & Arkenberg. Carburetor.

AMay 16, 1916.
AMay 23, 1916.
July 15, 1816.

Collett. Carburefor.
Costa. Carburetor.
Pembroke. Carburefor.

1,187,006. June 20, 1016, Kapp. Carburetor.

*Re, 18,908

038,804
975,608
976,287
976,409
903,919
1,020,108

(orig. 783,902).

Apr. 20, 1015, Shipmen. Carburefor.

Cross-reference patents, class 58, subclass 154.1.

1,022,828 1,085503 1,116,673 1,180,950 1,147,387 1,166,178
1028470 1,074575 1,119,076 1,181,167 17148247 1167217
1,088,050 1,082,007 1,119.078 1,183,004 17155407 1,168,788
1,042,004 1,086226 1,180,850 1,188,820 1,156,888 1,178.762
1052051 1101786 1,180474 1,140,000 1,162,630 Re. 18,580
1061995 1108245 1,130,502 1148779 1164861

72805°—S. Doc. 559, 64—2——17
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SUBCLASS 155, CARBURETORS, ATOMIZERS.

40,984, Sept. 2, 1865, Terry. Improved apparatus for carbureting air.

5348b1. Ma.rai 1866, Pond & Richardson. Improved apparatus for car-
ureting air.

68,326. dMiar 28, 1867. Stephenson. Improved apparatus for carbureting gas
and air. ’

66,009, June 25, 1867. Bassett. Carburetor.

148,458, _ Jan. 18, 1874, Jiingling., Improvement In carburetor,

146,408, Jan. 18, 1874, Vasquez. Improvement in carburetors.

228547 June 8, 1880. Maxim. Gas apparatus.”

288757 Mar. 15 1881. Brainard. Carburetor.

272,848. Feb. 27, 1888. Billings. Apparatus for menufacturing gas.

820,460. June 28, 1885, Copeland. Carburetor.

367’986&1 Aug. 9, 1887. Shew. Hydrocarbon and gas-impulse feeder for gas
engines, .

428,808, Mar. 25, 1800. Bradley. Alr carburetor.

4684,779. Dec. 8, 1891, Reichholm & Machlef. Apparatus for and method of
making fuel gas. :

488,008, Sept. 20, 1802, Mendenhall. Apparatus for carburetlng air.

485,877, Nov. 8, 1802, Noteman. Apparatus for making gas.

408,678. May 80, 1898. Mulvey. Apparatus for carbureting air.

500,174. Nov. 21, 1898. Lawrence. Apparatus for carbureting gas.

§76,108. Feb. 2, 1897. Gibson. Carburetor.

*581,930. May 4, 1897. Alderson. Gas mixer.

"593 911, Nov. 16, 1887. Snow. Vaporizing carburetor and alr governor for

engine.
652,681 June 26, 1900. Pender. Carburetor.
'654 804, .Tuly 81, 1000. Hasbrouch. Regulator for gasoline or other like

englnes,
*857,740. Sept. 11, 1900. Kiltz. Carburetor for gas engines.
*666,628. Jan. 22, 1901, Gebhart. Hydrocarbon vaporizer and mixer for
explosion engines.
677,862, July 9, 1901. Brown & Donnelly. Carburetor.
678,104, July 9, 1901. Pickles. Carburetor.
702,878, June 10, 1902, Roemisch & Orre. Carburetor,
*705,814. July 22, 1902, Blake, Carburetor.
*708,050. Aug. §, 1902. Hardy. Mixing valve for gas or gasoline engines,
713,983, Nov. 18, 1902. Heath. Carburetor for explosive engines.
*721,288. Teb. 24 1908. Rousseau. Vapor feeder and throftle for gas engines.
*725,741. Apr, 21, 1903. Miller. Fuel-feed régulator for explosive englpes.
"‘726 101. Apr. 21, 1908. Readle. Vaporizing valve for explosive engines,
786,157. Aug. 11, 1903. Sams. Atomizipg and carbureting device,
758,789, May 8, 1904. Siining carburetor. T
761,192, May 31 1904. Bean. Mixing and vaporizing device for motors.
*770,559. Sept. 20 1904. Clay. Carburetor for explosive engines.
*798,498.  June 27, 1905. Ash, Carburetor for hydrocarbon engines.
707,615, Aug. 22, 1905 Schmitt, Carburetor.
*807,144. Dec. 12, 1608, Walker. Carburetor.
*817,721. Apr. 10, 1908, Lewls. Carburetor.
*827,004. July 81, 1008, Grant. Carburetor.
828274, Awug. T, 1906. Cornish. Carhuretor.
828040. Aug. 21, 1906. Lanard, Carburetor.
'836 764, Nov. 2’( 1906. Heath. Carburetor.
£846,305. Mar. 5, 1807. Busenbenz. Gas-manufacfurlng apparatus.
*8568,638. June 11 1007. Higgins. Carburetor, .
57, 180. June 18; 1907, Way. Carburetor.
861,758, July 30, 1907. McCanna. Carburetor,
864,087. Aug. 20, 1907. Selley. Carburetor.
*867,604. Oct. 8, 1007. Rothe. Carburetor.
8"'8.297 Feb. 4, 1908, Levavasseur. Carburetor.
*878,824. Feb. 11, 1908. Newbrough. Carburetor for explosive engines.
885,280, Apr. 21, 1908. Von Dulong. -Apparatus for the productlon of gases
.from hydrocarbon.
890940 June 16, 1908, Drr. Carbureting apparatus for explosive engines,
896422 Aug. 18, 1908. Sylva. Carbureting and ou-separating apparatus.
005,012, Nov. 24, 1908, Spranger. Carburetor.
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907,128. Dec. 22, 1008, Broderick. Carburetfor.

*389,481. Nov. 9, 1909. Dickson. Carburetor.

940,652. Nov. 16, 1009, Nye. Carburetor.

*902,140., June 21, 1910. Hall & Dicks. Carburetor.

*068,215. Aug. 23, 1910. Westaway. Carburetor.

*978,987. Oct. 25, 1910. Haines. Carburetor.

*074 076. Oct. 25, 1910. Kingston. Carburetor.

985,500. TFeb. 28, 1911. Baujard. Carburetor.

*1.041,662. Oct. 15, 1912, Noyes. Vacuum fuel feeder and carburetor.
#1,081,900. Dec 16, 1918. Fagerberg. Engine primer.

1,104,222, July 21, 1914 Rimmer et al. Carburetor.

1,118.897. Nov. 24, 1914, Dougheriy. Means for carbureting afr.
=1,127,120. Feb. 2, 1915. Veeder, Carburetor.

*1,141,258. June 1, 1915, Noyes. Liquid feeder for burners, etc.
*1,155,232. Sept. 28, 1915, Hagar. Carburetor.

1,165,829, OQct. 5, 1915. McAdsm. Carburetor,

*1,168,749. Dec, 14, 1915. Gallagher. Carburetor. .
+1,184,873. May 30, 1916. Raymond. Carburefor. :
1,187,828. June 20, 1916. France. Carburetor nozzle.

1,188,754, June 27, 1916. Geer et al. Fuel-oil atomizer.

*Re, 18,111 (orig. 886,688). Aay 8, 1910. Higgins. Carburetor.,

Cross-reference patents, clase 48, subclasi. 155.

182,025 806,281 718,543 848,068 961,481 905,623 1,108,192
212,502 746,119 778,088 871,480 976,781 1,001,847 1,116,832
628,321 750,764 798,776 881,431 677,813 1,087,838 1,141,258
848,306 762,707 816,680 921,934 879,908 .1,074,625 1,157,148

SUBCLASS 155.1, CARBURETORS, ATOMIZERS, CONSTANT LEVEL.

#884,212 QOct. 8, 1899, Lamhert. Mixing device for gasoline engines.
*@885,168. Oect. 17, 1889. Hay. Vaporizer for gss engines.

*844 588, Mar. 6, 1900. Aslakson. Internal-combustion engine.

*349,824. May 8, 1900. Longuemare. Carburefor for explosive engines.
#881,382. Aug. 27, 1001, Westman. Feed cup for explosive engines.

%*g82,596. Sept. 17, 1901. Aldrich. Carbureting device for explosive engines.
*390,089. Jan. 14, 1902, Olds. Liquid-fuel feed for explosive engines,
*608,778. Feb. 18, 1902. Bardwell. Carburetor for exploslve engines.
697,055. Apr. 15, 1902. Setiergren. Mixer or vaporizer for hydrocarbon en-

gines,

*890.809. May 6, 1902, Hamilton, Carbureting device for internal-combustion
motors. .

*09,504. May 6, 1902. Duryea. Carburetor for explosive englnes.

*702,489. June 17, 1902. Parkin. Carburetor for explosive engines.

#711,005. Oct. 14, 1902. Schebler. Carburetor.

*T14.507. Nov. 25, 1002, Mors. Carburetor for explosive motors.

*710.486. Feb. 8, 1903. Messinger. Carburetor for Internsl-combustion en-
gines.

*710,586. Peb. 8, 1908. Tutile. Vaporizer or carburetor for explosive engines.

*724.648. Apr. 7. 1908. Zimmerman, Vaporizer for gas englnes.

»127.072. May 12, 1903. Kingston. Carburetor for gasoline engines.

*720467. May 26, 1803. White. Hxplosion engine.

*780,649. June 9, 1903. Hedstrom. Carburetor for explosive engines. .

*784 843, July 28, 1908. Gi1l. Carburetor for explosive engines.

*787,483. Aug. 23, 1903. Pearson. Vaporizer for explosive engines.

*741,062, Oct. 20, 1908. Grouvelle & Arquemhourg. Regulator for carbure-
tors for explosive engines. . .

*7T45068. Nov. 24, 1908. Jenness. Carburetor for gascline engines.

*746,419, Dec. 8, 1908. Brennan. Carburetor for gas engines.

#756,008. Apr. 12, 1904 Swaln. Carburetor for gas englnes.

*759,001. Msy 8, 1904 Mohler. Carburetor for hydrocarbon engines.

*750,806. May 10, 1904 Rutenber. Carburetor for hydrocarbon engines.

*767,716. Aug. 16, 1904 Ritchie. Carburetor.

*771,008. Sept. 27, 1904, Richard. Carburetor for explosion engines.

71,085, Oct. 11, 1904, Kingston. Carburetor for gasoline engines.
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*772,079, Oct. 25, 1904, Vaurs. Carburetor for hydrocarbon engines.

*TT5, g5153 Nov. 22 1904. Burton & Sefbel. G’arburetor for hydrocarbon en-
nes.

*776,406. Nov. 29, 1904. Lamb. Vaporizer for hydrocarbon englnes.

*780, 949 Jan. 24, 1005. Huber. Carburetor for hydrocarbon engines,

AERONATTICS.

*789,537. May 9, 1905. Grouvelle & Arguembourg. Atomizing carbaretor for
explosive engines

*780,740.
*791,801L.
*791,810.
*794,502.

May 16, 1905
June 8, 1905.

Maxwell. Carburetor for gas engines,

Leinau. Carburetor for hydrdcarbon engines.

June 6, 1005. Ovr. Carbauretor.

July 11, 1905.
July 18, 1905.
July 18, 1995.
July 25 1905.

Hernnebutte. Carburétor,
Cushman, Carburetor.
Shaaf & Lacy. Carburetor.
Maxwell. Carburetor,

Aug, 22, 1005. Moreland. Vaporizer for explosive engines.
QOct. 17, 1905. Hagar. Carburetor for hydrocarbon engines.
Nov, 7, 1905. Minton. Carburetor for gas engines.

Feb. 27 1908.
Mar. 20, 1008.

Apr. 8, 1%6 Charron & Girardot.

Apr, 10 1908.
Apr. 17, 1906.
May 22, 1906.
June 19, 1806.
July 10, 1906,
July 10, 1906.
July 24, 1908.

Adams, Carbureior, i

Johpston. Carburetor for explosive engines.
Carburetor for petroleum motors.
Harrly. . Carburetor.

Comstock, Carburetor.

Brennan, Carburetor.

Malezieux. Carburetor for explosive engines,
Sturtevant. Carburetor for gas engines.

Peargon. Vaporizer for hydrocarbon engines.
Briest. Oarburetor.

Aug. T, 1008. Menns. Carburetor.

. Aug. 21, 1006,
. Jan. 22, 1907.

Mar. 12 1907,
Apr. 28, 1907.
May 14, 1907,
May 21, 1907,

July 80, 1907.
Aug. 20, 1907,
Aug. 20, 1907,

Sept. 10, 1807,

Apr. 7, 1908

May b, 1908, Marr.

Menns. Carburetor.

Anderson. Carburetor.

Bradbeer, Carburetor.

¥reeman. Carburetor for an explosive engine.
Trebert., Carburetor.

Smith. Qerburetor.

Jenness. Carburetor.

Anderson. Carburetor.

Longennecker. Carburetor.

Maxwell. Carburetor.

Sickles. Carburetor.

Park., Carburetor. -

Stoker. Carburetor.

Gundelach, Carburetor.

Cahill, Carburetor.

Allen. Carburetor for internal-combustion engines.
Poppe. Spray carburetor.

Carburetor.

5 1908. Marr., Carburetor.
June2 1908. Schneble, Carhurefor for internal-combustlon engines.

June 2, 1908,
June 9, 1908,

July 81 1908.
Sept. 8, 1908.

Oct. 6, "1908. Heltger.

Dec. 22, 1908.
Dec. 28, 1008.
Jan. 5, '1909.

Jan, 19 1009.

Feb. 2, 1009, Otls,
Feb. 2, 1909, Weiland,

Feb. 28, 1000,
Mar, 16, 1209,
May 4, 1909,

June 15, 1908,

June 22, 1909.
July 20, 1909.
Aug. 10, 1909.

Thomeas. Carburetor.

Maak & Munzert. Carburetor.
Willard. Carburetor.
Heitger, Carburetor,
Carburetor. ™
Perry. Carburefor
Relneking. Carburetor.

Tosnot. Carburetor for explosive engines.

Carburetor.

Carburetor.

Carburetor.

Breéese. Carburetor.

Young. Carburetor.

White. Carburetor-for internal-combustion engines,
Knickerboxer. Carburetor.

Warren. Carburetor.

Winton, Carburetor.

Boore. Carburefor.

Stevenson,
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Aug. 24, 1909. Watt, Carburetor.

Oct. 5, 190¢. Bassford. Carburetor,

Qct. 5, 1909. Glover. Qarburetor.

Oct. 12, 1909. Maybach., Carburetor.

QOct. 19, 1909. Enight, Qarburetor.

Jan. 10, 19010. Holley. Carburetor.

Jan. 25, 1910. Hendricks. Carburetor.

Feb. 22, 1910. Basey. Carburetor.

Apr, 12, 1910. Wolf. CQarburetor.

Apr. 12, 1910. Howsarth. Carburetor.

Apr. 10, 1910, Sickles. Carburetor.

May 17, 1910. Lucas. Atomizer and the Hke.
May 17, 1910. Howarth. Carburetor.

May 24, 1010, Snedeker. Carburetor.

June 7, 1910. Stewart. Carburetor.

June 7, 1910. Plein. Carburetor.

July 5, 1910. Tuerk. Carburetor.

Aug. 18, 1810. Mayer. Carburetor for explosive engines.
Oct. 25, 1910. Cannon. Carburetor.

Nov. 22, 1910. Walters, Carburetor.

Nov. 22, 1910. Christofferson et al. Carburefor.
Nov. 22, 1910. Stickler. Vaporizer or carburetor.
Nov. 22, 1910. Reichenbach. Carburetor.

Nov. 22, 1910. EKrels. Carburetor.

Dec. 6, 1910. Page. Carburetor.

Jan. 8, 1911, Paull. Carburetor.

Jan. 81, 1911. 2fitler. Carburetor.

Feb. 7, 1911. Dawson. Carburetor.

Febh. 7, 1911. Plein. Carburetor.

. Feh. 28, 1911, AcHardy & Potter. Carburetfor.

Mar. 7, 1911 Harris. Cearburetor.
Apr. 4, 1911. Harris. Carburetor.
Apr. 4, 1911. AlcHardy & Potter. Carburetor.

.993.065.- May 28, 1011. Herschberger. Carburetor.

*903,007.
*308 457
*1,000.451.
*1,000,518.
1,002,438,

*1,016,251.
1,017,186,

*1,028,728.
*1,029,706.

Meay 28, 1911, Noyes. Auvterfortthrottles carburetor.
July 18, 1911. Bingham, Carburefor,

Aug. 15, 1911. Stevenson. Cearburetor.

Aug. 15, 1911 Harris. Carburetor.

Sept. 5, 1011. Sekowsky. Carburetor.

Sept. 5§, 1911. Conrad. Carburetor.

Oct. 10, 1911. Wiland. Cerburetor.

Oct. 17, 1911. Hippisley. Carburetor.

Nov. 7, 1911. Poppe. Carburetor for internal-combustion engines.
Dec. 12, 1611, Brock., Carburetor.

Dec. 26, 1911. Winiers. Carburetor.

Jan. 2, 1912, Weilland., Carburetor.

Jan. 9, 1912. Voorhees. Carburetor.

¥eb. 8, 1912. Dayton. Carburetor.

Feh. 18, 1912, Stewart. 'Carburetor.

Afsr, 5, 1912, Welsh, Carburetor.

Afar. 12,1912, Hamill. Cerburetor for internal-combustion engines.
Aar. 19, 1912. Smith, Oarburetor.

Apr. 16, 1912, HN1 & Underwood. Carburetor. + .
May 14, 1912, Brownlng. Carburetor.

AMay 28, 19012, Bearnard. Carburefor.

June 4, 1912. Hezinger. (arburetor.

June 18, 1912. Dawson. Apparatus for produclng an explosive or

combustible mixture of Hquid fuel and afr.

*1,031,147.
*1,033.886.

July 2, 1912. Plumm. Spray carburetor.

July 30, 1912, Gentle. Carburetor.

Aug. 20, 1912. Miller. Carburetor.

Sept. 8, 1912. Noyes. Automatic regulation for carburetors.
Sept. 8, 1912. Baymond, Carburetor.

Sept. 12, 1912. 'Warren. Carburetor.

Sepi: 17, 1912, Martin, Carburetor.

QOct. 22, 1912, Brown. Carburetor.
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*1,042,608.
*1,042,528.
*1,048,077.
91,044,754,
*1,045,261.
*1,045,618.
*1,049,088.

AERONAUTICS.

Oct. 29, 1912. Roth. Cearburetor.

Qct. 20, 1912, Brown. Cdrburetor.

Nov. 5, 1912. Dock. Carburetor. .

Nov. 19, 1912, Coulter. Carburetor.

Nov. 26, 1912, Bourne. Carburetor.

Nov. 26, 1912. Roth. Carburetor.

Dec, 81, 1912, Barstow & Bradford. Carburetor for internal-

combustion engines,

*1,052,051. .
. Feb. 4, 1818, Wingfield. Carburetor for petrol motors.

Feb. 4, 1018. Grimes. Oarburetor.

Feb. 11, 1918. Daellenbach. Carburetor.
Mar, 4, 1918. Higging, Carburetor.
Apr. 1, 1918, Stevens. Carburetor for internal-combustion engines,

. May 20, 1913, Erickson. Carburetor.

June 10, 1918. Ensign. Vaporizer.
June 10 1918. Ensign. Carburetor.

1064,866 June 17, 1918. Stewart. Throttle for carburetors.

*1,085,087.
*1,085,462,
*1,065,503.
*1,068,808.
*1,067,449.
*1,072,378.
1,072,492,
*1,072,565.
1,074,625,
*1,081,208.

June 17, 1918. Naczek. Carhuretor.
Junte 24, 1918. Miller. Carburetor.
June 24, 1918. Byrom. Carburetor,
July 8, 1918. Harris. Carburetor.
July 15, 1918. Steward. Carburetor.
Sept. 2, 1918. Alden. Carburetor.
Sept. 9, 1918. Plerson. Carburetor.
Sept. 9 1913. Briutigam. Carburetor.
Oct. 7, 1918. Johnson et al. Carburetor.
Dec. ¢, 1818. Bull. Carburetor.

1,081,268, Dec. 9, 1918. TUlrich & Rahr. Carburetor.

*1,082,466.
*1, OS.J 008.
*1 086,2"6.
*1,086,504.
"‘1,088,18:L
*1,088,664.
*1,088,974.

*1,000,208."

*1,001,426.
*1,002,053.
*1,005,101.
*1,005,510.
*1,008,482
*1 096,626
"1 097,185.

097 401.
I“1,101,'7"36.
*1,108,178.
*1,103,802.
*1,103,864.

l“1 116 581.
*1, 116 986,
"1,118,459.
*1,118,917.
*1,118,910.
*1,119,181,
*1,119,821,
*1,120,763.
*1,120,845,
*1,121,880.

Dec. 23 1918. Lueas. Carburetor for internal-combustion engines.
Jan. 20 1914. AustIn. Carburetor.

Feb. 3, 1914. Sassano. Carburetor.

Feb. 10, 1914. Goldberg. Carburetor.

Feb. 24, 1914, Raymond. Carburetor,

Feb. 24, 1914. Lamb. Vaporizer for internal-combustion engines.
Mar. 8, 1914, Drysdale Carburetor.

Mar, 17, 1914, Heltger, Carburetor,

Mar. 24 1914, Davis. Carburetor.

Apr. 14, 1914. Sanborn. Carburetor.

Apr. 28, 1914, Gardoer. Carburetor.

May 5, 1914, Miller. Carburetor.

May 12, 1914. Winton. Carburetor,

May 12, 1914, Hefiler. Carburetor. o
May 19 1914. Bucherer. Spray carburetor.

May 19, 1914. Donndorf. Jet carburetor.

June 80, 1814, Glllet. Carburetor.

July 14, 1914, Eiker. Carburetor.

July 14, 1914. Meissner. Carburetor.

July 14, 1914. Howarth. Carburetor.

July 28, 1914. Brown. Carburetor,

Aug. 4, 1914. Tucker & Wilding. Carburetor,

Aug, 18 1914, Norton. Carburetor.

Aug. 18, 1014, Shakespeare & Schmidt. Carburetor.
Aug. 23, 1914, Ensign. Vaporizer,

Septy 29, 1914, Rogers. Carburefor.

QOct. 18, 1914, Krause. Carburetor.

QOct, 13, 1914, Barrett. Carburetor.

Nov. 8, 1914, Crawford. Carburetor.

Nov. 10, 1914, Foulds. Carburetor.:

Nov. 10, 1914. Bull. Carburetor for internal-combustion engines.
Nov. 24, 1914, Winkler. Self-leveling carburetor.
Dec. 1, 1914, Bucker. Carburetor.

Dec. 1, 1914. Canda. Carburetor.

Dee, 1, 1914, Leduc. Carburetor.

Dec, 8, 1914. Gllliland & Sharpneck. Carburetor.
Dec. 15, 1914, Thomas. Carburetor.

Dec. 15, 1914. Parkin. Carburetor,

Dec. 22, 1914. Holley. Carburetor.
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Dec. 29, 1914, Simonson. Carburetor.
Jan. 5, 1915. Tice. Carburetor.

Jan. 12, 1915. Raymond. Carburetor.
Jan, 19, 1915, Kelzer. Carburetor.
Jan. 19, 1915. Kelzer. Carburetor.
Jan. 18, 1915. Keizer. Carburetor.
Jan. 26 1916. Swan, Carburetor.

1,12"286 Feb. 2, 1915. Russell Carburefor.

*1,129,103,

‘1,14:9 T743.

Feb. 23 1915. Keller. CTarburetor for explosive engines,
Feb. 23, 1015. Shakespeare & Schmidt. Carburetor.
Mar, 8, 1915, Kingston. Carburetor.

Mar, 9, 1915. Beamer & Duffy. Carburetor.

Mar. 16, 1915. Efker. Carburetor. _
Aar. 80, 1915. Shortt. Carburetor. -
Mar. 80, 1915. Sohon. Carburetor.

Apr. 6, 1915. Barnes. Carburetor.

Apr. 18, 1915. Otiaway. Carburetor.

Apr. 18, 1915. QOdell. Qarburetor.

Apr. 13, 1915. Norton. Carburetor.

Apr. 18, 1915. Schoof. Carburetor.

Apr. 27, 1915. Sherman. Carburetor.

Apr. 27, 1915. Edeps. Carburetor.

Mgy 18, 1915. Dayton. Carburetor.

Afay 18, 1915. Rothe. Carburetor.

May 18, 1915. AlHen. Carburetor.

May 23, 1915. Stamps. Carburetor.

May 25, 1915. Stamps. Carburetor.

June 8, 1915. Perry. (Carburetor.

June 15, 1915. Prescoit. Carburetor.

June 1§, 1915. Cox. Carburetor.

July 27, 1915. Payne. Qarburetor.

Aug. 8, 1915.  Henley. Carburetor.

Aug. 3, 1915. Doué. Carburetor.

Aug. 10, 1915. Epgland. Thermostatic control for the valve of a

carburetor.

*1,150,782.
*1,151,159.
+1,151.286.
»1,153,891.

*1,151,578. -

+1,161,437.
+1,182,111.
*1,162.576.
*1'163.551.
*1,183,749.
*1,185,087.
+1.165.224.
*+1,160,488.
*1,171,285.

*1.178,378.
*1,178,762.
*1,174.529.
1,177,305,
+1,178,127.
*1,178,206.
*1,179,663.
*1 180,939,
+1,181.514.
*1,183,125.
#1.184541.
*1 184873,
*] 184,888,

Aug. 17, 1915. Lucas. Uarburetor for infernal-combusiion engines,
Aug. 24, 1915. Brown. Carburetor.

Aug. 24, 1915. Rowell. Carburetor.

Sept, 21, 1915. Breath. Carburetor.

Aug. 81, 1915. Entz. Carburetor.

Sept. 21, 1915. Carpenter. Carburetor.

Oct. 19, 1915, Blomquist. Carburetor.

Oct. 19, 1915. Cerpy. Carburetor.

Oct. 19, 1915, Huskisson. Carburetor.

. Nov. 18, 1915. Slaby. Carburetor.

Nov. 28, 1915. Beamer & Duffy. Carburetor.

Nov. 30, 1915. Simpson. Carburefor. -

Nov. 30, 1915. Dalmler & Slaby. Throttle valve for carbyrefors.
Dec. T, 1915. Alley. Carburetor.

Dec, 14, 1915, Gl Gsllagher. Carburetor.

Dec. 21, 1915. Fulton. Carburetor.

Dec. 21, 1915. Cadett. Carburetor.

Jan. 25, 1918. Henley. Carburetor.

Feb. 8, 1916. Olsen. Carburetor.

Feb. 29, 1918. Payton. Carburetor.

Feb. 29, 1916. Arquembourg. Carburetor.

Alar. 7, 1916. Sykes. Carburetor.

Mar. 28, 1916. Dickie. Carburetor.

Apr. 4, 1916. Bricken. Carburetor.

Apr. 4, 1916. Cahill. Carburetor.

Apr. 18, 1916. Shakespeare & Schmid. Carburetor.
Apr. 25, 1916. Ostenberg. Carburetor.

May 2, 1918. Eynon. Oarburetor.

May 16, 1916. Shakespeare & Schmid. Carburetor.
Aay 23, 1916. Kustel. Carhuretor.

May 30, 1916. Raymond. Carburetor.

May 80, 1916. Stevens. Carburefor.
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*1,184,880. May 80, 19168, Stevens. Carburetor.
*1.185,674. May 80, 1916. Allen. Carburetor.
1,186,976. June 13, 1916, Daugrey: Carburetor.
1,186,588. June 18, 1916. Lemon. Carburetor.
1187945 Junpe 20, 1016, Briggle. Carburetor. ,
*1,190,715, .. July 11, 1918. Bottome., Carbureto¥r,
*1,192, 213. July 25 1916. Lamb, Carburetor.

¢
Cross-reference patents, class 48, subclass 155.1. *

62,856 741,810  B0T,479 907,128 954905 = 964,857 215
726,086 TAT2B5 . 862,674 909,400 950,008 068,381 971,862
738,826 760,673 801,322 915,084 . '

973,877 1,005,300 1,038,699 10784738 1,120,128 1,151,080 1,186,784
978,076 1,008,411 1,040,414 1,078,582 1,124,607 1,152,178 1,167,457
979,700 1,007,659 1,040,619 1,084,028 181,871 1,153,488 1,169,340
984,082 1,003,155 1,041,008 = 1,080,030° 1,184,866 1,168,487 1,169,592
984100 1,011,960 1,048,342 1,097,080 1,141570 1,155457 1,170,416
085,670 1,018,164 1,046,141 1,099,086 1,144,208 1157116 1, 171,074
986,672 1,018,776 1,048518 1,105,008 K 1,145476 1,159,428 1,176,267
095,976 1,029,807 1,082,688 1,106,226 1,148485 1,183,228 .

1,001,050 1,083,448 1,085,948 1,106,885 1149908 1, 165,014

1,001, 069 1,088,262 1,078,179. 1,110,458 1,450,115 1,166 505

SUBCLASS 155.2, CARBURETORS, ATOMIZERS, CONSTANT LEVEL, AUTOMATIC DILUTION.

*058,107. Aug. 21, 1900, Lumisre. Carburetor for petroleum or other engines,

»854841, Jan. 1, 1901. Duryes. Mixer for explosive engines.

*867,010. TFeb. 12 1001, Hatcher & Packard. Mixer and vaporizer for ex-
plosive engines

*718,148. Nov. 11, 1902. Poiver. Vaporizing earburetor.

*7.41.257. Nov. 17, 1008, Sturtevant, Carburetor for explosion engines.

*774,079. Nov. 1, 1904, Jager, Vaporizing carburetor for internal-combustion

eng!.n
*783.002." " Feb. 28, 1005. Shipman. Carburetor ror explosive engines.
*785,568. Mar. 21 1005. Krebs, Oil engine.
*785.6%.' “Mar, 21, 1905, Longuemare, ' Carburetor for hydrocarbon englnes.
*790,178. May 16, 1905, Blehn. Carburetor for explosive engines.
*791,447. June 6, 1905. Breath. Atomizer for Internal-combustion engines.”
*702,628. June 20, 1905, Sturtevant. Carburetor for gas englnes. -
*706,728. Aug. 8, 1005. Hewitt. Carburetor.
*790,791. Sept. 19 1905. Hitcheock. Vaporizer for hydrocarbon engines,
*200,647. Oct. §, 1905 Hatcher. Carburetor,
*802,216. Oct. 17 1905, Johnston: Carburetor for hydrocarbon engines,
*206,830. Dec. 12,1905, Packard. Mixer and vaporizer for hydrocarbon engines.
*810,792. Jan. 23 1908. McIntosh. Carburetor.
*818,853. Feb. 27, 1906. Lew. Carburetor.
*890,583.- May 15, 1908. Longuemare. Carburetor for hydrocarbon engines.
*802681. June b, '1006. Middleton. Carburetor for gasoline engines. .
*881,64T. Sept. 25, 1908. Dunlop. Carburetor for explosive englnes.
*881,832." Bept. 25, 1008. Coffin. Carburetor for hydrocarbon engines.
*835,664, Nov. 18, 1906. Shain. Vaporizer or carburetor.
*835.880.. Nov. 18, 1008. Clément. Carburetor.
#888,085. Dec. 11, 1908. Cook. Carburetor for explosive engines.
*3840,204. Jan. 1, 1907, Franguist. Carburetor.
%844 804, Feb. 18, 1807. Renault. Carburetor.
*348170. Mar. 26, 1907. Hedstrom. Carburetfor.
*g850,339, Apr. 16, 1007, Bowers. Carbuyretor for gasoline engines,
*855,170. May 28 1607. QGray. Carburetor.
*855,674. June 4, 1907. Henabray. Carburetor.
*858,958. June 11 1007. Huber. Carburetor for hydrocarbon engines.
*857,275. June 18, 1907. Gatther. Carburetor.
860,522, July 168, 19$7. Brown. Carhburetor.
#860,848. July 28, 1807. Bowers. Carburetor..
%*880,008, July 28, 1907. Enrico. Carburetor for oil englnes.
*861,438. July 89, 1007. Cushman, Carburetor.
"'864 687, Aug. 27, 1907. Radcliffe, Vaporizer.
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*865,589. Sept. 10, 1907. Stewart. Carburetor.

*868,251. Oct 15, 1907. Bollée. Carburetor.

*868,265. Oct. 15,1907. Hartford. Carburetor for Internal-combustion engines,

*869.675. Oct. 29, 1907. Winton. Gasoline carburefor.

*370,052. Nov. 5, 1907. Schebler. Carburetor.

*875,716. Jan. "(, 1908. Longuemare. Carburetor for explosive enginw.

*876,287. Jan. 7, 1908. Willlams. Carburetor. )

877,136, Jan. 21, 1908. Stewart. Carburetor.

*878,411. Feb. 4, 1008. Winton, Carburetor for internal-combustion engines.

*882023. Mer. 17, 1908. Shain. Vaporizer or earburetor for gas engines.

*886,285. Apr. 28, 1908, Speed. Rapid-fire carburetor. :

*886,760 May §, 1908. Brush. Carbureting mechanism for internal-combus-
tion engines.

*888,487. May 28, 1908. Greuter. Carburetor.

*388,065. May 26, 1908. Delaunay-Belleville, Auntomatic carburetor for ex-
plosive motors..

*300,404. June 9, 1908. Byron. Oarburetor.

*806,550. Aug. 18, 1908. Longuemare. Aifr !nlet for carburetor.

*200,109. Sept. 22, 1908, Heitger. Carburetor.

*000,781L. Oct. 18, 1008. Heitger. Carburetor.

*010,379. Jan. 19, 1909. Hedstrom. Carburetor.

*911,105. Feb. 3, 1909. Abel. C(arburetor.

*911,602, Feb. 9, 1909. Anpdrew. Carburetor.

*012083. Feb. 9, 1909. Daley. Carburetor for internsl-combustion engines.

*916,108. Mar. 23, 1009. Cartwright. Carburetor for explosive engines.

016,214 Msr. 28, 1909. Stewart. Controller for carburefors.

*920,642, May 4. 1909. Pfinder. Automatically governed carburetor.

*021,410. May 11, 1909. Kaley. Carburetor.

*924200. June 8, 1909. Stewart. Carburetor.

*925978. June 22, 1909. Winton & Anderson. Carburetor.

*028,688. June 29, 1909. Winton & Anderson. Carburetor.

*026,508. June 29, 1900. Perry. Carburetor.

*027.520. July 14, 1909. Harrington. Carburetor.

*g28,042, July 18, 1909. Goldberg. Carburetor.

*g20.280. July 27, 1909. Stevens. Carburetor.

79 327, July 27, 1909. Rinke. Carburetor.

*9392 860. Aug. 81, 1909. Grouvelle & Arquembourg. Cerburetor for internal-
combustion engines.

*0338,804. Nov. 2, 1902. Rapp. Carburetor.

*g912 977. Dec. 14, 1909. Simonson. Carburetor.

*048107. Dec. 14, 1909. Alller. Carburetor. ]

*018942. Dec. 14, 1909. Fergusson & Sheppy. Carburetor.

*g44 048, Dec. 21, 1909. Price. Carburefor.

*956,882, Alay 8, 1910. Bright. Carburetor.

*060,080. May 31, 1910. Fay & Ellsworth. Qarburetor.

960,084 1iay 81, 1910. Friedenwald & - . Auxiliary air valve for charge-
forming devices.

*961,500. June 14, 1910. England. Valve for carburetors and other apparatus.

*0@8,507. Awug. 80, 1910. Parkin, Carburetor.

*970,016. Sept. 20, 1010, Gerken. Carburetor for gas engines.

*971,689. COct. 4, 1010. Schebler. Carburetor.

*073,058. Oct. 18, 19010. Mader. Carburetor valve.

*973,755. Qct. 25, 1910, Carter. Carburetor.

*978.877. Oct. 25, 1910. Plerce. Carburetor.

*076,558. Nov. 22, 1910. Dayion. Afrcontrolling mechanism for ca.rburetors.

*977.377. Nov. 20, 1910. Donnelly et al. Triple auxiliary air valve for care
buretors.

*031.156. Jan. 10, 1911. Barker. Carburetor.

*984276. Feb. 14, 1911. Kelly. Carburetor.

*0S3.870. Feb. 28,1911 Grouvelle et al. Carburefor.

*020,697. Apr. 18, 1911, Cutler. Carburetor.

*902 260, May 16, 1911. Rush. Vaporizer and separator.

*005.019. June 20, 1911, Smith. CQsrburetor.

*905,976. June 20, 1911. Maud. Carburetor.

*006,807. July 4, 1911, Swarts. Carburefor.

*006,981. July 4, 1911. Folberth. Carburetor.

*907,160. July 4, 1911 Winton & Anderson. Carburetor.
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*097,288. July 4, 1911. Bowers. Carburetar,
"'1000054. Aug. 8, 1911. TUlrich. Carburetor.
*1,001 069. Aug. 29 1911, Maynard. Carburetor.
*1,008,994, Sept. 29 1011, Dennis. Carburetor.
1,004,081, Sept. 28, 1911, Iver. Force-feed carburetor.
*1,055,300., Oct. 10 1611, Pierce. Carburetor.
v, 006083. Oct. 17, 1911, Ter Weer. Carburetor.
‘1006663. Oct. 24, 1911. Kugler. Carburetor,
l‘1,010.'714.__ Dee, 5, 1811, Zisch, Carburetor.
#1,018,082, Dee. 26 1911, " 8ymmonds. Carburetor.
*1,018,126. Teb. 20 1912,  ‘Nageborn. Carburetor.
*1,018,164. Feb. 20, 1912, Chapin. Carburetor.
*] 018,788. Feb. 27, 1912. Kerr. Carburetor.
*1018,776. Feb. 27, 1018. Plein. Carburetor.
*1,019,128. Mar. 5, 1912, Bulock. Carburetor.
*1,019,160. Mar. 5, 1912, Ivor. Carburetor.
*1,020,059. Mar, 12, 1912, Schulz. Carburetor.
*1,022,826. Apr. 2, 1912 Namur. Carburetor.
*1,085,987. Aug. 20 1912, Anderson. Carburetor.
*1,088,050. Sept. 10 1912. Wills, Carburetor.
+1,088,262. Sept. 10, 1912. Anstlee. Carburetor. _ .. . o
*1,088,600. Sept. 17, 1912, Wilkinson, Carburetor.
*1,041,000. O¢t. 15, 1912, XEerns. Carburetor.
*1,041,480. Oct. 15, 1912, Kaley, Oarburetor.
*1,042,004. Oct, 22, 1812, Ivor. Carburetor.
*1,042,982, Oct. 29, 1912, Sliger. Cearburetor.
*1,048,602. Nov. §, 1012, Grath. Carburetor.
%1,044,245. Nov. 12, 1912, Reedy. Carburetor.
#1,044,569. Nov. 18, 1912, Perrin. Carburetor,
*1,044,676, Nov. 19, 1912. Russell. Carburetor,
*1,044,504 Nov. 19, 1912, Stroud. Carburetor.
*1,046,844. Dec. 8, 1912 Stewart. Carburefor.
*1,052,8097. Feb, 11, 1918. Dayton. Carburetor.
*1,052,017. Feb. 11, 1818. Heitger. Carburetor.
*1,053,145. Feb. 18, 1918. Ball. Carburetor.
*1 0" 5 352 Mar, 11, 1918. Pembroke. Carburetor,
059 Apr. 22, 1918. Johnson. Carburetor. .
1062,278 May 20, 1913. Conklin. Carburetors.
*1,082,688. May 27, 1913. Bastian. Carburetors.
*1,064,446. June 10, 1913. Comstock. Carburetor,
*1,067,502. July 15, 1918. Browne, Carburetor.
*1,089,671. Aug. 12 1918. Brush, Carburetor.
#1,071,858. Sept. 2, 1818. Ball. Carburetor.
'LOTS 478 Sept. 16, 1918. Claudel. Carburetor,
*1,078,695. Sept. 23, 1913. Marr. Carburetor.
*1,076,827. Oct. 28, "1918, Haynes. Carburetor.
*1,078,160. Nov. 11 1918, Schrelber. Carburetor.
*1,030,168, Dec. 2, '1913. Pribll, Carburetor.
*1,080,645. Dec. 9, 1918. Mayer. Carburetor.
*1,086,287. Feb. 8, 1914, Gehrmann. Carburetor.
*1,089,428. Mar. 10, 1914, Mayer. Carburetor.
*1,000,556. Mar. 17, 1914, Mégevit & Picker. Carburetor for internal-combus
tlon engines. ’
*1,092,282. Apr. 7, 1914. Mixsell, Carburetor.
*1,093,627 Apr, 21 1914, Johnson. Carburetor,
*1,008,901, lFr 21, 1914, Wyman. Carburetor.
%1,005,212. May b, 1914. Johnson, Carburetor.
+1,005,326, May 5, 1914, Huff, Carburetor.
*1,008,560, May 12, 1914, Sharpneck. Carburetor.
*1,099,Ti14. June 9, 1914, Munden. Carburetor,
*1,104,976. July 28, 1914, Yelske., Carburetor,
*1,105,184. July 28, 1914. Hanemsann, Carburetor.
*1,106,145. Aug. 4, 1914 Hazelton. Carburetor.
*1,108,226. Aug. 4 1914. Lamb. Carburetor.
*1,106,802. Aug. 11 1914, Goldberg. Carburetor.
*1,107,698. Aug. 18 1914, Molina. Carburetor,
*1,107,849. Aug. 18 1914, Schoen, Cerburetor.
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Sept. 1, 1914. Mpycue. Carburetor. .
Sept. 8, 1914. Christian. Carburetor.

1,110,482, Sept. 15, 1914. Collier. Carburetor.

o1, 116 878.
="1,119 078,

. Oct. 18,1914, Barrett. Carburetor.

" Nov. 8, 1914 Huguelet. Carburetor.
Nov. 10, 1914, De Clalrmont. Alr-velve control for carburetors.
Dec. 1, 1914, Goldberg. Carburetor. .
Deec. 1, 1914, EKings., Carburetor.

Dec. 8, 1914. Georgenson. Qarburetor.
Dec. 20, 1914, Blackert. Carburetor.
Jan. 12, 1915. Krause. Carburetor.
Jan. 26, 1915. Howe. Carburetor.

Feb. 9, 1915. Hartshorn. Carbureto..
Magr. 2, 1915. Haas, Carburetor.

Mar. 9, 1915. Wildy. Spray carburetor,
Apr. 6, 1915. Heltger. Carburetor.
Apr. 6, 1915. Heitger. Carburetor.
May 25, 1915. Kent. Carburetor.

July 6, 1915. Qoldberg. Carburetor.
July 27, 1915. Russell. Carburetor.
Oct. 12, 1915. Xingsion. Carburetor.
Nov. 8, 1915. Schulte. Carburetor.
Jan. 4, 1916. Johnson. Carburetor.
Jan. 4, 1916, 'Thomas. Carburetor.
Feb. §, 1916. Purcell. Carburetor.

Feb. 22, 1916. Prescott. Carburetor.
Feb. 22, 1918. Clark. Carburetor.

Aar, 21, 1916. F¥lechter. Carburetor.
Mar, 28, 1918, Goldberg. Carburetor.
Apr. 18, 1916. Anderson. Carburetor.
Apr. 25, 1916. Dayton. Carburetor.
Apr. 25, 19168. Friend. Carburetor.
May 16, 1916. Swarts. Carburetor.

1,186,166 June 6, 1916. Benneti. Carburetor.
1,186,684, June 18, 1918. Kingston. Carburetor. (Withdrawn.)

l'1,185,2"1'8
*Re. 13,784
*Re. 18,887

951,002
935,956
978,855
976,844
976,831
979,555
1,006,508

May 80, 1916. Atherton. Carburetor.
(orig. 1,067 502). Aug. 4, 1914, Browne, Carburetor.
(orig. 1,042,882). Dec. 1, 1914 Sliger. Carburetor.

Cross-reference paitents, class 48, subclass 1552.

931,858 1,006,130 1,017,750 1,030,348 1,042,017 1,059,501
982297 1,009,121 1 020,2" 0 1088443 1044814 1,061,995
983,836 1,010,185 1,022,702 1,086,301 1,048,111 1,084847
085,122 1,010,003 1,022,703 1.036,536 1,046,141 1,065,881
993,065 1,011,641 1,023470 1,037,884 1,040,887

1,001,847 1,011,960 1,027,768 1,040,528 1,051,440

1,081,258 1,08'1’,218 1, 120 788 1,135,680 1,148,002 1,167,641
1,084,028 1,095,402 1.125 5256 1,186,388 1,145,172 . 1,158 485
1,084,608 1,007,787 1,126,240 1,187,185 1,147672
1,084,954 1,108,864 1,128,778 1,187,727 1,149,201

SUBCLASS 156, CARBURETORS, CAPILLARY.

59,474, Nov. 6, 1886. Stevens. Improved spparatus for carbureting air.

60,870. Jan. 1, 1367. Bassett. Improved capillary material for filling gas and
air carburetors.

64,361. Apr. 80, 1867. Porter. Improved apparatus for carbureting gas and

air,

66,066. June 25, 1867. Bassett., Improvement in gas carburetors.
81,974, Sept. 8, 1868. Basseit. Apparatus for the manufacturing of heating
and i{lluminating gas.
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88,748. Nov. 8, 1868, Willlams. Improvement in 'charglng gases with vapors
of hydrocarbon liguids.

04,808, Sept. 14, 1869. La Fron lge Impros'ed apparatus for earbureting alr

96,842, Nov. 16, 1869. Shaler. Tmproved apparatus for carbureting air.

108,482. Oct. 18, 1870. Bartholf. Improvement Ip apparatus for carbureting
alr and gases.

109,148, Nov. 8, 1870. Spang. Improvement 1n apparatus for carbureting alr.

118.968. Apr. 25 1871, Beers. Improvement in apparatus for carbureting air.

116,668, July 4, 1871. Coons. Improvement in carburetors for gas and air.

142545, Sept. 2, 1871, Lockwood. Improvement In charburetors.

148,679, Mar. 17, 1874. Sloper. Improvement In apparatus for carbureting
alr and gas.

156,5613. Nov. 8, 1874, Venner & Judy. Improvement In gas carburetors.

158,802, Jan. 19 1875. Martin. Improvement In gas carbureting machines,

166.602. Aug. 10 1876. Gearing. Improvement In carbureting apparatus

188,797. Oct. 11, 1875. Snow. Improvement in carburetors.

'189,084. Oct. 19, 1875. Pollard. Improvement in carburetors.

169.872. Nov. 9, 1875, Wernl. Improvemeni in carbureting apparatus

180,081, July 18 1876. Pollard. Improvement In carburetors.

181.727. Aug. 29 1876. Schmidt. Improvehient in carburetors.

185.957. Jan. 2, 1877. Peacock & Bradley. Improvement in carburetors,

108,781. Dec. 25, 1877. Merritt. Improvement In carburetors.

208,505. AMay 7, 1878, Sloper. Improvement in carburetors.

208,702, May 14, 1878. Buell. Improvement {n apparatus for carbureting air
and gas.

207,988, Sept. 10, 1878. Reid. Improvement in carbureting apparatus.

200,076, Oect. 15, 1878. Reznor. Improvement in glr carburetors, .

209,351, Oct. 29 1878. Merritt. Improvement in purifier and regulator for
carburetors. R )

210.019. Nov. 19, 1878. Dougherty, Improvement fn’ carbureturs.

211,744, Jan. 28, 1879. Keller. Improvement in carburetors.

218,981. Apr. 1, 1879. Pew. Improvement in carbureting apparatus for alr
and gas.

219,705. Sept. 16, 1879.  Fleming. Improvement in carburetors,

290,001. Sept. 28, 1879, Train. Improvement in gas carburetors.

201,948, Nov. 25, 1879. Wayland. Carburetor,

284,955. Nov. 80, 1880. Burrows. Carbureting apparatus.

286,159, Jan. 4, 1881 Howe & Miner. Apparatus for earbureting air.

241,419, May 10 1881. Reynolds. Apparatus for obtalning en illuminating
and heafing gas.

248,601, . Sept. 6, 1881. Copeland. Carbureting apparatus.

247390, Sept. 80, 1881. Morey. Carburetor.

251.418. Dec. 27, 1881, Crowell. Carbureting apparatus.

253.202. Feb. 7, 1882 Haberstick., Carburetor.

256,741. Apr. 18, 1882. Reynolds. Gas-generating apparatus.

261, 8ﬂ5‘? Aug. 1 1882 Ives. Means for producing the oxyhydrogen blowpipe

ame,

292,622, Jan, 29, 1884. Billings. Apparatus for producing gas

804,507, Sept. 2, 1884. Dillenbeck. Gas machine.

897,631. Feb, 12, 1889. Carsley. Vaporizer.

898,225, . F'eb. 19, 1889. Bury & Bldelman. Carburetor.

420,501, " Feb. 4, 1890. Dawson. Carburetor.

450,091, Apr. 7, 1891. Woolley. Vaporizer for gas engines.

476,700, June 7, 1882, Weaver. Carburetor and purifier.

486,442. Nov. 22, 1802, Enos. Carburetor.

408,992, Mer, 21, 1808. Pontaine. Apparatus for carbureting air.

§66,415.. Aug. 25, 1898. Schroeder. Carburetor.

590,640, Sept. 28, 1897. Byrne. Carburetor.

620,586, Mar. 7, 1899. Henderson. Carburetor.

830,276. May 22, 1900. Robinson. Carburetor.

660,125. Oct. 28, 1900. Schimdt. Qarburetor.

083,699, Deec. 11, 1900. Latham. Carburetor.

669,317, Mar, 5, 1901. Brown. Carburetor.

700,868, Sept. 80, 1902. Bouchaud-Praceiq. Carburetor.

716,716. 'Dec. 28, 1902, Jenney. Gas generator.

720,485. Feb. 10, 1808. Robinson. Carburetor.

721,268, Feb. 24, 1903. Wolff, Carburetor.
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763,074, June 21, 1004. Ruthven. Carburefor. ) )

765,108. July 12, 190+, Soeder. Carburetor. .

772,551, OQOct. 18, 1904 Akeson. Carbyretor. _

TT4486. Nov, 8, 1904, Marshell. Carburetor.

T15,859. Nov, 22, 1904, Russell. Means for carbu:etiug afr.
782,618, Feb. 14, 1905, Mossig, Portable carburefor.

704,088, July 18,.1905. Houlon. Carburetor.

818,307. Apr. 17, 1808. Tresenreuter. Carburetor,

825,%6. July 10, 1908. MecCormick. Carburetor.

830,5640. Dec. 25, 1906. Berg. Blowpipe apparatus.

848,028, Feb. §, 1907. Jlueller. Carburetor.

847,362, Mar, 19, 1807. Parls. Apparatus for manufacture of gas.
853,198, May 7, 1907, Alkeson & Anderson. Carburetor.

856,654 June 11, 1907. MeCormick & Miller. Carburetor.
860,884. July 16, 1907. Schell. Carburetor.

885,265. Apr. 21, 1908. Loewenstein. Carburetor.

888,190. May 19, 1908. Odell. Carburefor for hydrocarbon engines.
910,207, Jan. 19, 1900. XKeep. Carburetor.

913,458, TFeb. 28, 19009. Bertrand & Goublllon. Qarburetor.
034.867. Sept..14, 1909. Steel. Carburetor.

042,503, Dec. T, 1009, Jacobs. Carburetor for hydrocarbon engines,
979,761, Deec. 27, 1910. Haywood. Qarburetor.

985,122, ¥ebh. 28, 1911. Ashmusen. Carburetor.

985,615. TFeb. 28, 1911. Dorman. Carbureifor.

1,025,553, May 7, 1912, Willlams. Carburetor.

1,088,443, July 23, 1912. Morris & Merritt. Carburetor.
1,062,180. Nay 20, 1918. Meyers. Qarburetor.

1,078,727. Sept. 28, 1018. Atwood. Carburetor. N
1,076,309. Oct. 21, 1918, Patterson & Percival. Carburetor.
1,082,885. Dec. 80, 1918. Goodyear, Carburetor.

1,080,501 Mar, 10, 1014, Ruthven. Carburetor.

1,096,750. May 12 1914, Pond. Carburetor.

1,097,039. May 10, 1914, Mftiler. Carburetor.

1105871, July 28, 1914, Omer. Carburetor.

1,146,625, July 18, 1915. Sanders. Carburetor.

1,152,915, Sept. 7, 1915. Huszlir., Carburetor.

1,167,200. Jan. 4, 1916, Qlover. Carburetor.

*1.190,124, July 4, 1918. Lukacsevics & Terriil Garbu.retor.
*1,190,125. July 4, 1016. Lukecsevies. Carburetor.
*1,191,158. July 18, 1916. (Ciglis & Pelletfer. Suctlon intensifying carburetor.
%1,191 522, July 18, 1916. Lamb. Carburetor. i
1,191,007. July 11, 1918. Splers. Csrburetor.

Re. 6,004 (orig. 142,646). Aug. 11, 1874 Lockwood. Carburetor.

Crossreference paients, class 48, subclass 156.

57,839 188,715 210,717 427,197 688,081 846,670 1,004,681
65,29 148,684 222822 429,498 697,807 852,780 1,009,121
068 150,827 242879 488454 706,482  854,60&% 1,024501
67,21 167,150 240,160 522,418 TI2,803 ~ 880,834 1,060,545
78, 900 169,423 288,368 538,791 788,083 886,403 1,089,088
81,590 Re. 6,878 808,898 bdl441 712,618 913,857 1,075,598
87,656 176,156 812,512 548,680 788,427 088,064 1,078,401
89,536 176,895 836,574 596,858 798, 776_ 951,779 1,104,560
Be. 3,779 191,789 340,221 598,898 810,087 964165 1,105,160
110,005 192,899 878,847 628,222 818,708 978,240 1,178,400
115,182 108,911 403,877 635,458 817592 982,400
183,957 204,418 423,888 862,022 - 844,998 989,980

SUBCLASS 157, CARBURETORS, CAPIILARY, SPIREAL PASSAGE

15,829, Sept. 80, 1856. Varney. Hydrocarbon-vapor lamp,

20,584. June 15, 1858. Absterdam. Apparatus for manufaciuring gas,

48771. Mar. 14, 1863 DBassett. Improved apparatus for carbureting air.

84.021. Nov. 10, 1888. Thompson. Improved gas machine.

91,588. June 22, 1869. Alsop. Improved apparatus for manufacturing illu-
minating gas. : : :
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128,589, Feb. 6, 1872, Wilkinson. Improvement in carburetors.

126,189. Apr. 80, 1872. Cross. Improvement in carburetors.

149,768. Apr. 14, 1874, Palmer. Improvement in carburetors.

160,410. Mar. 2, 1875, Ferguson. Improvement In carburetorg or hydrocar-
bon diffusers. . .

168,628, May 18, 1875. Reed. Improvement in gas carburetors.

172,074, Jan. 11, 1876. Barbarin & Roberts. Improvement in carburetors.

184,220, Nov. 7, 1876. De St. Aubin. Improvement In carburetors.

224,502, Feb, 17, 1880, Heywood & Boeklen. Carbureting apparatus.

238,020. Feb. 22, 1881, Anthony & Frosf. Apparatus for producing {lluminat-
ing gas or vapor.

238,888, Mar. 1, 1881, Guthrie. Carburetor,

261,011, July 11, 1882, Matthews & Holt. Gas machine,

286,865. Oct. 16, 1888. Taylor. Gas machine,

841,789, May 11, 1886, Fagan. Hydrocarbon-vapor stove.

875,060, Dec. 20, 1887. Dudley. Carburetor.

38593;4. ﬁ]';xly 10, 1888. Ives. Csaturator for the production of vapor biow-
pipe fiames.

675,666, June 4, 1901, Lawrence. Carburetor.

699,965. May 18, 1902, Mangin, Carburetor. ) *

780,678, Jan. 24, 1005. Lawrence. Carburetor.

T08,418. Aug. 29 1905, Johnson. Carburetor.

889,116. Dec. 25 1008. Compton. Carburetor.

900,158, Apr. 18 1911, Olsen. Carburetor.

Re, 3,124 (orig. 487‘71) Sept, 15, 1868, Bassett. Improvement in apparatus
for carbureting alr or gases. '

Cross-reference patents, class 48, subclass 157.

55,824 170,097 885,084 746,178 767,488 883,171 1,025,553
115,988 198,232 501,778 759,589 798,150 069,941 Re. 4,476
156,142 224,676

SUBCLASR 158, CARBUBETORS, CAPILLARY, VERTICAL BCRBEEN,

46,482, Teb. 14, 1865. Buckland. Improved apparatus for carbureting air.

48,706, July 11, 1865. Birchard. Improved apparatus for carbureting air.

49,705. Sept. 5, 1865. Boynton. Improved gaslight muliiplier.

68,798, . Apr. 10, 1868. Falirbanks. Improved spparatus for carbureting air.

65,778. June 19, 1866. Messenger. Improved apparatus for carbureting air,

gas, ete.

B7,686. Sept. 4, 1868. Divine. Improved apparatus for carbureting air.

b7, 729 Sept. 4, 1868. Johnston. Improved spparatus for carbureting gas.

57 812, Sept. 4, 1866. Worrall. Improved apparatus for carbureting ges.

58,209 Sept. 23 1866. Boynton. Improved spparatus for carbureting gas.

58,861, Oct. 16, 1866. McGreary. Improved apparatus for carbureting alr.

60,857. Jan, 1, 1867. Burridge. Improved apparatus for charging gas or air
with hydrocarbon vapor.

61,309. Jan. 22, 1887. Boynton. Improved apparatus for carburetlng gas
and air,

69,621. Oct. 8, 1887. Boynton. Improved gaslight muyltiplier. .

70,512. Nov. b, 1867. Boynton. Improvement in carbureting gases and air.

78,185. May 26, 1868. Chllda, Improved gas apparatus.

81,288.ﬁnAug. 18, 1868. Woodward., Improvément in apparatus for carbu-
re

90,445. May 25, 1869. Groat. Improved gas machine.

100,274 Mar, 1, 1870, Dunderdale. Improved carburetor. .

107,262. Sept. 18, 1870, Hyde. Improvement in apparatus for carbureting
air and gas,

112,028, Feb. 21, 1871. Fisher. Improvement In apparatus for carbureting
and generating gas. . :

127,409, June 4, 1872. Tisher. Improvement in carburetors.

128,856, June 25 1872. Braun. Improvement in carbyretora.

129568 July 16, 1872, Hyde. Improvement in carburetors.

185,808. Feb. 11, 1878. Holmes. Improvement in carbureting apparatus.

147, ‘244, Feb, 10, 1874. Davey & Griswold, Improvement in carburetors,
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148,602. tgls.ar. 17, 1874. Fisher & Darby. Improvement in carbureting ap-
para

156,820. Nov. 10, 1874. Reed. Improvement in ges carburetors.

164423, June 15, 1875. Caldwell. Improvement in machines for manufac-
turing vapor gas.

172,144, Jan. 11, 1878. DMeredith, Improvement In carburetors.

176425, Apr. 25, 1878. Caldwell. Improvement in gas carburetors.

108,561, July 24, 1877. Siré& Improvement In epparatus for carbureting gas.

205,201. June 25, 1878. Morehouse. Improvement in carhurefors.

200,605. Oct. 29, 1878. Otten & Kiuber. Improvement In apparatus for car-
bureiing lluminating gas.

216,191. June 3, 1879. Keller. Improvement in gns carburetors.

219,690. Sept. 16, 1873, Morehouse. Improvement in carburefors.

220,605. Oct. 21, 1879. Bean. Improvement in carburetors.

298,400, Jan. 18, 1880. De Witl. Carburetors,

228,820, Apr. 20, 1880. Ferguson. Gas carburetor.

237, 762. Feb. 15, 1881. Keller. (Gas carburetor.

259,821, Juhne 20, 1882. Reznor. Air carburefor,

268,910. Dec. 12, 1882, ILacy. Carburetor.

278,520. May 20, 1888. Frost. Apparatus for producing illuminating gas or
vapor.

286,515. Oct. 9, 1888. Weston. Apparatus for Increasing the Muminating
power of gas. . . .

300,757. June 24, 1884. Bois. Qas apparatus.

312,186. Feb. 10, 1885. Butler. Apparatus for carburetl.ng alr and gas.

854574, Dec. 21, 1886. O'Connor. Carburetor.

3359,5685. Mar. 15, 1887. Weil. Carburetor. )

866,664, July 19, 1887. Hickel. Qas carbureior, . -

3828190. May 15, 1888, Marks. Carburetor.

431,050. July 1, 1800. Keller. Carburetor.

440,486. Nov. 11, 1880. Love. Carburetor.

457,484, Aug. 11, 1891, Stringfellow. Apparatus for the manufacture of gas.

473,498. Apr. 24, 1892. Cruttenden. Carburetor.

. 490,635. June 13, 1898. EKeller., Carburetor.

§01,154. July 11, 1803. MeCrory & Houze. Carburetor.

515,287. Feb. 20, 1894, Csabrié-Gardien. Carburetor.

522,574, July 8, 1804, Buarrows. Carburetor.

§22,068. July 17, 1804 Clarke & Griffen. Apparsius for carbureting air.

550,317. Nov. 26, 1895. Csallahan, Carburefor.

589,004 Aug 81, 1897. Ormerod. Carburetor.

590,893 Sept. 28, 1897. YLadd. Method of and apparatus for manufacturing

gas. .
620,496. Feb. 28, 1800. Ravendz. Carburetor.
626,178. May 30, 1802. Logan. Carburetor.
683.287. Sept. 19, 1809. Lewis & Balley. Carburetor.
661,8907. Nov. 13, 1900. Jeffery. Carburetor.
666,488. Jan. 22, 1901. 'Wilkinson. Carburetor.
678,493. July 16, 1901. Jackson. OQOarburetor.
630,941, Aug. 20, 1901, “Sargent. Qarburetor.
699,357. May 6, 1902, Wilkinson et al. Carburetor.
TiT444. Dec. 80, 1002. Nagel. Carburetor.
T25,148. Apr. 14, 1908. Ruthven. Carburetor.
726,671. Apr. 28, 1903. Gemmer. Vaporizer for explosive engines.
750,811, Jan. 26, 1904 Severance. Carburetor.
763.851. July 19, 1904 Avery & Smith. Carburetor.
T78,682. Nov. 1, 1904, Severance. Carburetor.
TT7.220. Dec. 13, 190+ Patee. Carburetor for explosive engines.
778,688. Dec. 27, 190t Loewensiein. COarburetor.
783,648, Feb., 28 1905. Severance et al. Carburetor.
T96,557. Aug. 8§ 1905. Bockoven. Oarburetor.
801,044, Oct. 3, 1905. Parsons. Carburetor for hydrocarbon engines.
820,036, May 8§, 1906. Buwfch. Carburetor.
827,648. July 81, 1908. Lawrence. Carburetor.
832,547, Oect. 2, 1908. Hooper. Carburetor.
848,112, Feb. 5, 1907. Severance. Carburetor.
863,154, Aug. 18, 1907. Cox. Qarburetor,
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887,017. May 5, 1908. Puddington. Carburetor..

982,490, Jan. 24, 1911. Haywood. Carburetor.

1011 244, Dec, 12, 1011, Puddington. Carburetor,

1,046,653. Dec. 10 1912. Ruthven, Carbureétor.

1,088,000. June 8, 1918. Whitacre, Carburetor. :

1,085,381, June 17 1018. Rubesky. Oarburetor, .

1,070,514, Aug. 19, 1918, Myers. Carburetor. )

1,008,718. Apr. 21, 1914, Myers. CQarburetor.

1,104,427, July 21, 1914. Eendall. Apparatas for carburetlng alr,

1,118,861, Nav. 10 1914, Wilson. Carburetor.

1,157,688, Oct, 19, 1915. Rubesky, Carburetor.

Re. 2,375 (48,705). Oct. 16, 1866. Boynton. Improv ement-in apperatus for car
bureting gas.

Re. ?,876 (58,209). Oct. 16, 1380. Boynton.__rmp:oved apparatus for carburet-
ng gas.

Cross-reference patents, class 48, subclass 158.

81,720 115708 177,909 207,888 . 451,086 = 692,518  §51,779
35084  128.391 100,678 226,875, 509174 734772 918701
457290 182,182 191,881 252,807 6528882 779,006 994,085
48770 133118 102825 278981 888500  €32.880 1,080,471
48801 140,998 198,934 803927 _ 595,658. . 843,55¢
54182 163585 197944 3836572 623725 857,130
107748 177191 206,909 424854 ~ 626,103 855,407

SUBOLASS 158, CARBURETORS, CAPILLARY, ZIGZAG PASSAGKE.

26,458. Dec. 13, 1850, Bronson. Hydrocarbon-vapor apparatus.

49,506, Aug. 22, 1865. Mllle. Improved apparatus for carbureting alr.

56 508. July 17, 1886, Wright. Improved apparatus for carbureting gas.

60417 Dec. 11, 1886. Pickering. Improved apparatus for charging alir with
gasoline,

88,780. Nov. 8, 1868. Richard. Improved apparatus for carbureting afr.

84,814. Dec. 8, 1868. PFoster & Ganster. Improved apparatus for llluminating
rallroad cars, steamers, etc. )

02,635. July 18, 1860, Nichols. Improved carburetor for air and gas.

106,389, Aug. 16, 1870. Millward. Improvement in carbureting apparatus.

114,588. May 2, 1871. Simonds. Gas machine.

126024. Apr. 28, 1872. Coleman. Improvement in gas carburetors.

131,157 Sept. 10, 1872. Fell. Improvement in carbureting flluminating gas,

148,426, Oct. T, 1873. Sloper. Improvement In portable gas machines.

145,248, Dec. 2 1878. Slmmons. Improvement {n carburetors.

151,625. June 2, 1874. Ruthven. Improvement in carburetors,

187,592, Sept. T, 18756. Westcott. Improvement in carburetors.

181,666, Aug. 29, 1876. Gelsenberger. Improvement In carburetors.

208,871. May T, 1878. Reed. Improvement in carburetors.

208,458, May 7, 1878. Hughes. Improvement in carburetors.

214,711, Apr. 22, 1878, Ruthven. Improvement in carbureturs and regulators.

220,846, June 29, 1880. Westinghouse. Carburetor,

281,685. Aug. 24, 1880. West. Apparatus for carbureting air or gases for {llu-
minating purposes.

281,108. July 10, 1883. Mille, Carburetor.

812,886. T'eb. 24, 1885. Frost. Carburetor.

815,747, Apr. 14, 1885. Detwller. Gas genérator,

828,350. Oct. 13, 1885. Stubbers. Automatic gas machine.

841,299, May 4, 1888, Wolford. Carburetor,

856,387. Jan, 18, 1887, Stanour. Carburetor.

359,646. Mar. 22, 1887, Sumerwell. Carburetor. .

366,168. July 5, 1887, Huber. Gas-generating machine.

427,487, May 6, 18¢90. Tibbets. Carburetor.

683,401. Sept. 24, 1901, Houze, Carburetor.” =~

710,380, Sept. 80, 1902, Marka, Carburetor for exploslve englnes.

712,169. Oct. 28, 1902. Wright. Carburetor.

780,627. June 9, 1903. Esser. Carburefor.

756,881 Apr. 5, 1904. Lawrence. Carburetor,

778,679, Nov, 1, 1804, Sale & Hoag. Carburetor,
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783,790, Feh. 28, 1905. Xline. QGsas-enriching machine,
817,218, Apr. 10, 1806. Brown. Carburetor.

818,207, Apr. 17, 1906. Verret & Palmer. Carburetor.
838,719, Dec. 18, 1906. Kelley. Carburetor.

9641685, July 12, 1910. Eelley. Qarburetor.

975,685, Nov. 15, 1910. Potthast. Carburetor.

1050,822 Jan, 14, 1018. Woodworth. Cearburetor.
1,075896. Oct. 14, 1918. Boatwright. Oil burner.
1,108,070. Aug. 4, 1914. Andres. Carburefor,

1,164,215, Dec. 14, 1915. Rodrigues & Schmitt. Carburetor.

Cross-reference patents, class 48, subclass 159.

131,815 221,680 858,490 725,148 78,882 820,036 959,850
. 154475 201,676 895,152 763,965 780,355 820,564 944432
164,860 327,981 423,867 785,851 788,618 868,154 1,070,514
168,048 336,878 540,536 787,782 807,181 885,882 1,075,698

STBCLASS 160, CARBURETORS, GRAVITY.

50250. Oct. 8, 1865. Irwin. Improved apparatus for carbureting air.

51,841, Jan. 2, 1866. ILoveless. Improved apparatus for carbureting alr.
52,048. Feb. 27, 1868. Chamberlin. Improved apparatus for carbureting gas
for illuminating. R

55,050. June 26, 1866. Brown. Improved apparatus for carbureting alr,
68,071, June 25, 1867. DBassett. Improvement in the manufacture of 1llumi-
* nating gas.

83,028. Oct. 13, 1868. Basseit. Improvement in gas generators.

377,900. May. 26, 1876. Willlams, Improvement In gas-melking apparatus.
897,255, Feb. 8, 1889 Stubbers. Gasoline spparatus for illuminating and

heating p
421 834, I"eb. 18 1890 Hollingsworth. Appsratus for vaporizing liguid
hydrocarbon and supplying the vapors to burpers.
448,852, Aar. 24, 1891 Hollingsworth.  Vapor stove.
451, 050 Apr. 28, 1891. Hollingsworth. Starter for vapor stoves.
454,014, June 9, 1891, Marsh. Vapor stove. .
456’512:11 July 21, 1891. Davis. Apparatus for vaporizing and feeding hydro-
carbon.
470,756, Mar, 15, 1802. Hollingsworth. Vapor stove.
471.289. Mar. 22, 1892. Hollingsworth. Yapor stove.
479,815, July 19, 1892, Stockstrom. Vapor stove.
430281, Aug. 9, 1892. Ruppel. Vapor stove.
433,051, Sept. 20, 1802, Flick. Vapor stove.
439,477, Jan. 10, 1808. Hollingsworth, Vapor stove.
400,085, Jan. 1T, 1893. Romoser. Vapor stove. \
400,6855. Jan. 81, 1898. Hollingsworth. Vapor stove.
400.658. Jan. 81, 1893. Hollingsworth. Vapor stove.
408,188, M\ar. 7, 1808. Sayers. Gasoline-burner attachment.
525,831, Sept. 4, 180+ Campany. Vapor burner.
525,850. Sept. 4, 1894, Lindemann. Vapor-burning apparatus.
528,795. Nov. 6, 18¢4. Palmer & Munro. Gasollne stove.
541,630. June 25, 1895. Qoergen. New-process vapor burner.
555.436. Feb. 25, 1808. Davis. Evaporator burner or stove.
555,450. Feb. 25, 1808. Johnson. Yapor stove.
570,482, Nov. 8, 1896. Huichins, Gasoline stove.
608,383. Aug. 2, 1898. Brown. (asoline stove.
640,882, Jan. 9, 1900. Thayer. Carburetor.
720,968. Feb. 17, 1003. Rife & Carper. Carburetor.
739,144, Sept. 15, 1908. Blackford. Gasoline burner.
884614 Oct. 80, 1906. Gray. Carburetor.
944.070. Dec. 21, 1909. Best. Hydrocarbon burner.
952,412, Mar, 16, 1910. Blackford. Gasoline burner.

Crossreference patents, class A8, subclass 160,

AT 25T 187,415 490,415 807,131
72805°—S. Doc. 559, 64 2——8
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SUBCLASS 163, CARBURETORS, OSMOTIC.

286,438. Jan. 11, 1881. Hoard. Carburetor.

201,128, Jan. 1, 1884. Baker. Carburetor.

583,275, Jan. 29, 1805, Collet & Merichenskl, Carburetor.
625,084, May 16 1899, Brown & Dixon. Carburetor
671,062, Apr. 2 1901 Kurz, Carburetor.

BUBCLASS 164, CABBURETORS, PIVOTED.

66,068, June 25, 1887, Basseit. Improvement In carbureting gases.

78.600. . June 2, 1868. Malcolm. Improved apparatus for genemtlng £a8,

169423. Nov. 2, 1875. Covel. Process end apparatus for enriching gas or alr
with a deﬁnite and regulated percentage of hydrocarbon vapor.

188,687, Mar. 20, 1877. Plerce & Smiley. Carburetor.

191, 789. June 12, 1877. Winn. Improvement in gas and air carburetors.

192,399. June 26, 1877, Winn. Improvement In gas and air carbureturs.

2044blu31..etMay 28, 1878. Dusenberry & Winn. JYmprovement in gas and alr car-

0TS,

204,868. Mar, 11, 1884. QGalring & Lehmann. Carburetor.

Re. 8,878. Jan. 25, 1876. Covel. Improvement in processes and apparatus for
manufacturlng Iluminating gas.

SUBCLASS 165, CARBURETORS, PIVOTED, REVOLYING.

12,5685, Mar. 18, 1855. Cuningham. Benzole vapor apparatus.

18,010, June 5, 1855. McDougall. Hydrocarbon-vapor apparatus.

85,144. May 6, 1862. Drake. Improved apparatus for carbureting ajr.

48,264. June 21, 1864. Slmonds. Improved apparatus for carbonizing alr for
Nluminating purposes.

44.060. Sept. 6, 1564, Archer, Improvement in apparatus for carbureting air.

44.560. Oct. 4, 1864, Simonds. Improved appamtus for carbunizing air for
{lluminating purposes.

50,076. Sept. 19, 1865, AMcAvoy. Improved apparatus for carbureting air.

50,103. Sept. 26, 1885, Drennan, Improved apparatus for carbureting alr,

50,875. Oct. 81, 1885. Bassett. Improved apparatus for carbureting air.

50, 905. Nov. 14, 1885, Chase. Improved apparatus for carbureting alr.

50987 Nov. 14, 1865. Chase. Improved apparatus for carbureting alr.

51,948, Jan. 9, 1866 Hutchingon & McAvoy. Improved apparatus for carbu-
reting air.

52.087. Jan. 9, 1868. Spence. Improved apparatus for carburetlng air,

58,504. Mar, 27 1866. Thompson, Improved &pparatus Tor carbureting air.

B7,164. Aug. 14, 1866. McAvoy. Improved apparatus for carbureting air.

57,442, Aug. 21, 1866, McDonald. Improved apparatus for carbureting afr.

b57,5648. Aug. 28, 1868. Althan. Improved spparatus for carbureting alr.

57,7 Nept. 4, 1866. Spence. Improvéd dpparatiis for éarbureting alr,

61,789. Feb. B, 1867. Hutchinson & McAvoy. Improved apparatus for carbu-
reting afr. i

61,887. Feb. 5, 1867. Spence. Improved gas a}i)‘xlaaratus. .

63,867. Apr. 9, 1837. Stevens, Improved madhine for carbureting air to pro-
duce inflammable gas.

64,882, Apr. 80, 1867. Thompson. Improved gas genmerator and carburefor.

76,114. Mar. 81, 1868. Stratton. Improved apparatus for carbureting air.

76,182. Mar, 81, 1868. (anster. Improved apparatus for generating {lluminat-

ing gas. )

78,870. June 18, 1888. Ganster. Improvemefif in the manufacture of Nomj-
nating gas.

81,282, Aug. 18, 1868. Van der Weyde. Improved apparatus for the manufac-
ture of 111um1nat1ng gas.

81,786. ' Sept. 1, 1868. Bassétt. Improved process and materials for carburet-
ing gases.

82,786, Qct. 8, 1868. Bancroft. Improved gas machine,

84,941, Dec. 15 1868, Foster & Ganster. Improved portable gas apparatus.

85, 104, Dec. 22, 1868, Lawler & Gibson. Improved gas machine.

87 200, Feb., 28, 1869. Schwippel. Improved machine for making gas from
volatile ofls. i

80,259, May 18, 1869, Hare. Improved gas machine,
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97,284, Nov. 80, 1869 Punderdale. Improved ‘apparatus for producing illu-
minating ga

100,080. Feb. 22, 1870. Snodgrass. Improved portable ges generator.

103,086. May 17, 1870. Fogarty. Improved gas generator.

104126, June 14, 1870. Douglas. Improved hydrocarbon vapor machine for
{Huminating purposes.

108,937. Nov. 1, 1870. Richard. Improvement in gas apparatus.

109.568. Nov. 22, 1870. Van Houten. Improvement in gas machine.

120,824, Nov. 14, 1871L. Mc\fllen. Improvement In gas machines.

132,025. Oct. 8, 1872. Rigod. Improvement in carburefors.

185, oi:;o a.i'l'ran. 21 1878. Van Houten.” Improvement in machines for carburet-

151, 39" May 26, 187+ Horning. Improvement In earburetors.

165 564. July 18, 1875. Gray & Lusby. Improvement In air carburetors.

166,427, Aug. 8, 1875. Stombs. Improvement in automatie rofary ecarbu-
retors. .

167,811. Sept. 14, 1875. Westcott. Improvement fin cerburetors.

169,105. Oct. 26, 1875. Hyams. Improvement In carburetors.

182,508, Sept. 26, 1876. Plerce. Improvement In carburetors.

187,667. Feb. 20, 1877. Paqueite. Improvement In carburetors.

196,948. Nov. 6, 1877. Stratton. Improvement in carburetors.

198.270. Dec. 18, 1877. Bossert. Improvement in carburetors.

216,878, June 24, 1S79. Moffatt. Improvement in air-carburetlng apparatus.

223,682, Jan. 18, 1880. Dewitt. Carburetor.

226,581, Apr. 13, 1880. Wright. Carburetor.

2—14,331’. July 19, 18S1. Hoard & Wiggin. Apparatus for carbureting gss or

2490,168. Nov. 8, 1881. De Witt. Rotary earburetor.
251,.820. Dec. 20, 1881, Winn. Carburetor cylinder for air-gas machines.
262,651. Aug. 15, 1882, De Witt. Carburetor.
262,001. Aug. 22, 1882, Smith et gl. Carburetor.
"64.406 Sept. 12, 1882. Frail. Carbureting apparatus.
272,002. Feb, 6, 1883. Vigreux., Apparatus for producing currents of pure or
carbureted air.
821,959. July 14, 1885. DFrail. Gas machine.
320,664, Nov. 8, 1885. MeNett, Carburetor.
850,832, Oct. 5, 1885. Merritt. Carburetor.
356,071, Jan, 11, 1887. Hyams. Apparatus for treatment of natural ges.
856.950. Feb. 1, ISST. McNett. Carburetor.
860,240. Mar. 29, 1887. Ordonez y Ponce. Gas generator.
395,616. Jan. 1, 1889. Dykes. Carburetor.
581,780. Jan. 1, 1895. Cook. Carburetor.
589,778. Alsy 21, 1895. Lawrence. Carburetor.
508,284, Nov. 9, 1897. Spacke. Carbureter.
596.321. Dec. 28, 1897. Brulley. Gas-generating machine,
604,948, May 81, 1898. Van Vriesland. Carburefor.
618,002, Jan. 17, 1899. Bradley. Carburetor.
681.002. Aug. 15, 1899. Van Vriesland. Carburetor.
649,865. Alay 15, 1900. Herhagen & Van Gink. Carburetor.
672,507. Apr. 23, 1901 Johnson. Cearburetor.
6S8.408. Dec. 10, 1801, G8hler. Carburetor.
696,187. Mar. 22, 1902, Page & Wood. Oll atomizer and mixer for vapor
engines,
711,429, Qct. 14, 1902. Leckband. Carburetor.
748.085. Nov. 8, 19008. Eahle. (arbureting apparatus.
T79,906. Jan. 10, 1905. Burch. Carburetor.
§01,808. Oct. 10, 1905. Picard, Carbureted-alr machine.
866.115. Sept. 17, 1907. Dock. Vaporizer.
885.905. Apr. 28, 1908. Averell. Carburefor.
901,287, Oct. 18, 1908. Graumfilller. Carburetor.
084981, Sept. 21, 1999. Munger. Carburetor.
942181, Dec. T, 1909. AlcGuire & Hammick., Carburetor.
969,941, Sept. 13, 1910. Cox. Carburetor.
1009629. Nov. 21, 1611, Bardill. Carburetor. . .
1,144 4"‘7 June 29, 1918. EKellogg. Carburetor. -
1,156,716. QOct. 12, 1915, Shores. Carburetor.
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Re. 1,819 (9,087). Aug. 80, 1858. Drake. Benzol-vapor apparatus. .
Re. 2,069 (45,458). Sept.5; 1864, McAvoy & Hutchlnson., Improved apparatus
for carbureting air.

Cross-reference patents, class 48, subclass 165.

56,118 82,244 153,876 692,860 840,708 1,123,878 1,187,685
57,040 188,409 189,490 54774 1004278 1,137.238

SUBCLASS 1468, CARBURETOES, SUBMERGED BLAST.

43,9481. Aug. 28, 1864. McAvoy. Improvement in apparatus for carbureting

air,

45,206, Nov. 22, 1864. McAvoy. Improved apparatus for carbureting air,

45,568, Dec, 20 1864. Stevens. Improved apparatus for vaporizing and
aserating volatile hydrocarbon.

46,280. Feb. T, 1885. Terry. lmproved apparatus for carbureting alir.

47,272, Apr. 18, 1865. Bassett. Improved apparatus for carbureting alr.

47,679. May 9, 1865. Dunscomb. Improved apparatus for carbureting alr.

5L128. Nov. 28 1865. Blekford. Improved apparatus for earbureting air.

52,876. Feb. 27, 1868. Myer. Improved machine for charging alr with hydro-
carbon vapors.

58,848. Apr. 10, 1868. Loveless. Improved aliparafus for carbureting alr.

B7,738." Sept. 4, 1866. Lipps. Improved barrel for petrolewm, ete.

58,471, Octr 2, 1866. Patterson. Improved appuratus for carbureting air, ete.

58,727. Oct. 9, 1866. Hutchinson. Improved apparatus for generating steum

§9,446. Nov. 6, 18668. Pease. Improvement in carburetors.

62,868, Teb. 26 1867 Rand Improvement in the manufacture of jlluminat-
ing gas.

62,364, Feh 26, 1867. Rand. Improvement in apparatus for carbureting air.

66,041, June 25, 1867. Rend. Improved method of making iHundnating gas,

€6,749. July 16 "1867. Springer & McDonald., Improved appuratus for car-
bureting air.

67,971, Aug. 20, 1867. Fraser. Improved carhuretlng apparatus.

74,182, Feb. 4, 1868 "Prichard. Improvement in gas machines.

75,468, Mar. 10, 1868. Sangster. Improvement in machines for carbureting
alr,

75469, Mar, 10, 1868. Sangster. Improved méichine for carbureting air.

79,048, June 28, 1863. Appleby. Improved earburetor.

79,200. June 28, 1868. Wiloughby. Improved carburetor.

80.404. July 28, 1868. Graham. Improved gas machine.

83,844, Oct. 20, 1868. Waln. Improved gas machine,

83,419, Oct. 27, 1868. Stebbins. Improved portable gas apparatus.

84,288. Nov. 24, 1868. Kitchen, Improved portable gas apparatus,

90,012, May 11, 1869. Mix. Improved carburetor.

85,412, Oct. 5 1869. Barbarin. Improved apparatus for carbureting alr
and ga

96.074. Oct 26, 1869. Barbarin. Improved apparatus for carbureting air,

97.285. Nov. 30 1869, ° Eberts & Fanning. Improved gas machine for car-
bureting alr.

08,462, Jan. 4, 1870. Bell. Improved gas mschlne,

128,199, June 18, 1872. Gearing. Improvemefit in apparatos for the manu-
facture of gas from oils.

146,082, Dee. 80, 1878. Lymgn. Improvement in carburefors.

150,440, May b, 1874, Wheeler. Improvement in gas machines or carburetors.

155.008. Sept. 15, 1874. McHenry. Improvement In carburetors.

155,165, Sept. 22, 1874, Harrington. Improvement in carburetors.

157,781. Dec. 15, 1874. Bean. Improvement in carbureters for gas and afr,

157,861. Dec. 15, 1874, Needles. Iniprovément id~ air-carbureting gas ma-
chines.

164,558. June 15, 1875. Henderson. Improvement in carburetors.

165,050, June 29 1875. Allen. Improvement in carburetors.

165,862, July 20, 1875. Plercé. Improvement in carburetors.

166,508. ... Aug. 10, 1875. Daschbach. Improvement in carburetors.

173,088. Feb. 22, 1878. Forbes. Improvement in carburetors.

174,054, Feb. 29 1876. Allen. Improvement In carburetors.
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180,859, July 25, 1876. MclMillen & Miner. Improvement in carburetors.
181,926. Sept. 5, 1876. Edgar. Improvement In carburetors.

193,007. July 10 1877. Lamb. Apparatus for carbureting air.

1904733, Aug. 28, 1877. Shepard. Improvement in esrburetors.

199,246, Jan. 15, 1878. Wolle & Aunyon. Improvement in apparatus for-

carbureting air,

208,579. Alay 14, 1878, Baifey. Improvement in carbaretors.

231,507. July 18, 1882. VWittamer. Apparatus for the manufacture of {llumi-
nating gas.

278,852, Aar. 18, 1888. Judd. Gas machine.

280201, June 26, 1888. Martin. Apparatus for the manufacture of air gas.

298,058, May 6, 1884 Beebe. Cerburetor.
30"-;50 July 22 1884, Valentine. Apperatus for carbureting and firing
urnaces.

807,042, Oct. 21, 1884 Herzog. Process of and apparatus for obtalning
’ ﬂluminating gas.

827,981, 'Oct. 13, 1885, Andrus. Oarburefor.

3391‘7‘7 Apr. 6, 1886. Herlehy & McGinnis, hatura]-gas carburetor.

862,284, May 3, 1887. Stauber. Gas machine.

876.248. Jan. 10, 1S88. X.othammer. - Carburetor.

877.607. Feb. 7, 1888. Foster. Carburetor.

882,685. May 8, 1888. Benz Carburetor.

414 370. Nov. 5, 1889. Blackmore. Tinner's soldering apparatus.

415,078. Nov. 26, 1880. Regan. Carburetor for gas engines.
7,454. Sept. 80, 1800. Ranney. Carburetor.

474838, May 17, 1802. Lambert. Carburetor.

484,949, Oct. 25, 1882, C(Clingman, Carburetor.

488,881. Dec. 27, 1882, Falley. Carburetor.

490,972. Jan, 81, 1898. Love. Apparatus for carbureting gas or air.

4903,165. Afar. 7, 1803, Irgens. Apparatus for carbureting alr.

504,187. Aug. 29, 1803. Savill. Carburetor.

505,700. Sept. 26, 1898. Cornish. Process of and apparatus for carbureting

alr,
511,950, Jan. 2, 1894, Hibbs. Process of and apparatus for carbureting air,
527,085. Oct. 9, 1894. Sprague & Guthrie. Carburetor.
527,680. Oct. 16, 1894, Westcott. Carburetor.
544 945, Aung. 20, 1805. Aldrich. Apparatus for carbureting air,
559,841. Apr. 28, 1806. Parr & Avery. Carburetor.
568,672, Sept. 29, 1806. Garred. Machine for generating gas.
569,198. Oct. 18, 1806. Henlein. Incandescent oil lighiing.
589,460. Oct. 18, 1806. Ingrsham. Carburetor.
572,837. Dec. 8, 1804. Staede. Carburetor.
575,605. Jan. 19, 1897. Cornish. Carburefor.
b578.847. Aar. 9, 1S97. Mifchell. Gas-generating machine,
588,200. Aug. 1T, 1897. Van Syke. Blowpipe.
592.579. Oct. 26, 1897. Balkam. Carburetor.
593,682, Nov. 16, 1897, Oliver. Gas machine, +
598,303. Feb. 1, 1808, Sams. Gas generator.
600,221, Mar, 8, 1893. Grey. Apparatus for making gas.
607,417. July 19, 1808. Balley. Process of and apparatus for treating crude
oll in manufacturing gas and lubricating oil
610,159. Anug. 30, 1888, Speer. Carburetor.
615,098. Nov. 29, 1808. MelIniyre. Iniernal separator.
619,281, Feb. 14, 1899, Cornish. Carbureior.
620,595. Mar. 7, 1809. Lippitt. Carburetor.
620,846, Alar. T, 1809. Filley. Carburetor.
628,689, July 1i, 1899. Steele. Carburetor.
639,481, Dec. 19, 1899. Wopert. Carburetor.
643.208. Teb. 13, 1900. Russell. Carburetor.
645.485. Aer, 18, 1900. MeAllister. Carburetor.
651,878, July 24, 1200. Barckdall. Carburefor.
656,409. Aug. 21, 1900. Laraway & Houser. Carburetor.
639,987, Oct. 16, 1900. Ray. Carburetor for explosive englnes.
662,304 Nov. 20, 1900. Reenstierna. Carhuretor.
- 884,457, Dec. 25, 1900. Bennetf. Carburetor.
671,042, Apr. 2, "1901. Barckdall & Woodward. Carburetor.
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673,708, May 7, 1601. Xempshall. Carburetor.

6738.700. May 7, 1001. Reenstierna. Carburetor.

676,054, June 11, 1901. Thomas. Carburetor.

677,805. June 25, 1901. Arnold. Carburetor.

679,019, July 28, 1901. Fischer. Carburetor.

688,814. Dec. 17, 1001, Andreson. Carburetor.

698,053, Apr. 29, 1902. Honts. Carburetor.

704,084, July 8, 1902. Head & Dovey. Carburetor.

707,978. Aug. 26, 1002. Leckband. Carburetor.

710,648, Oct. 7, 1002, ‘WHllams, Carburetor.

718,861. Jan. 18, 1908. Leckband. Apparatus for carbureting alr,

723,487, Mar, 24, 1903, Richards. Carbureting device for explosive engines.

725,308, Apr. 14, 1908. Renstrom. Acetylene-gas generator.

749,815, Jan. 12, 1904, Mooers. Carbureting device for explosive engines.

760,488... Jan. 26, 1904. Cornish. Carburetor.

765,167, Mar, 22, 1004, Phillpps. Carburetor.

T57,985. Apr. 19, 1904, Lockhart. Carburetor.

TT7,908. Deec. 20, 1904, Lothammer. Carburetor.

781,701, Feb. 7, 1905. Walther. Carburetor.

782,788. Feb. 14, 1905. Mohr. Carburetor.

798,786. July 4, 1905. Helmle. Carburetor.

805,188, Nov. 21, 1905. Herrick & Lohrman, Cearburetor.

812,753. Feb. 18, 1908, Kouns. Carburetor for hydrocarbon engines,

817,218, Apr. 10, 1906. Brown. Carburéfor, = '

828,882, June 12, 19068. Akeson. Carburetor.

§26,086. July 24, 1908. Hinds. Carburefor. _ _

820,375. Aug. 21, 1908. Garvey. Alr carburetor.

840,115, Jan. 1, 1907. Dawson. Gas generator.

862,108. Aug. 8, 1807. Peregrine. Carburetor.

913,783, Mar. 2, 1908. Eenworthy. Gas generator.

920,511, May 4, 1909. Wood. Carburetor,

982,478. Aug. 81, 1900. Laux., Carburetor.

982,871, Ang. 81, 1909. EKenworthy, Carburetor.

038,011, Oct. 26, 1809. Miéville. Carburetor.

947,857, Jan; 25, 1910, Steward. Carburetor.

950,825, Mar, 1, 19810. Pill. Carbureting apparatus. .

951,601, Mar, 8, 1010. Hancock & Arnold. Gas generafor.

956,048, Apr. 26, 1910. Dawson. Carbureting apparatus,

065,867. Aug. 2, 1910. Bustard. ‘Carburetor.

088,308, Apr. 4, 1911, Stein. Carburetor,

089,848, Apr. 18, 1011, Kemp. Carburetor.

980,080, Apr. 18, 1911, Eemp. Carburetor.

904,574, June 6, 1911, Cox. Carburetor.

995,882, June 20, 1911. Lowry. Hydrocarbon lighting system.

1,002,791, Sept. 5, 19011. Volgt. Carburetor.

1,004,820, Sept. 26, 1811, Winter. Carbureting apparatus.

1,009,121. Nov. 21, 1911, Welwoda. Carburetor.

May 21, 1912. Johnston. Carburetor.

May 28, 1912, Wood. Carburetor.

Nov. 5, 1912, Grandjean. Carburetor.

Mar. 25, 1018. McAndrews. Carburetor.

Apr. 8 1018. Candlish. Carburetor.

July 29, 1018. Kemp. Carbureter.

Aug. §, 1918, Johnson. Carburetor.

Aug. 19, 1918, Booth. Carburetor.

July 14, 1914, Macey. Carburetor.

July 28, 1914, Sanders. . Carburetor.

Sept. 8, 1914, Miiller. Carburetor, ) - o

Oct. 19, 1915. Nichols, Carburetor.

X (95,412). Mar, 22, 1870. Barbarin. Improvement in epparatus for
carbureting alr and gas.

Re. 6,876 (67,971). Apr. 18, 1878. Fraser. Improvement in carbureting ap-

ratus,
Re. 6‘?281 (51,128). May 18, 1875, Bickford. Improvement in apparatus for
carbureting air. )
Re.18,408. Dec. 17, 1912, Bustard. Carburetor,
1,191,007. July 11, 1916. Spiers. Carbuetor.
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Cross-reference palenis, class 48, subclass 166.

8,433 107,858
82,222 110,946
88,857 116,683
42,469 117,008
55,395 125,191
67,651 7,081
68,611 130,16

188,160.

66,545

68,777 142,645
67,216 150,827
78,585 151,687
18,600 156,463

164,825
359 167,170

82,
96,078 . 175827

,288 176,955

105,190 178,978

200,668. Feb. 19, 1878.

188,867
291,942
233978
806,485
807.182
811,403
324177
356,477
860,944
870,936

512,270

646,820
654,636
857,770

703, 0"1

706,454

871,480
887,017

SUBCLABSS 16T, CARBURETORS, SUBMERGED BLAST, COIL.

50,029. Sept 20, 1865. Pond & Richardson. Improved apparatus for earburet-
Ing alr

114,318, May 2, 1871, Aarks. Improvement in carburetors for air and gas.

Reed. Improvement in carburetors.

290491. Dec. 18, 1883. Snell, Means for facilitating the passage of ofl

through pipes and making iiluminating gas.
Dec. 2, 1884, Ransom. Gas machine.
Mar, 24, 1885, Allender.

308,796,
814,412,
451,218,
502,781
615,100.

'Apr. 28, 1891. Bradley.
Aug. 8, 1803. Smith. Carburetor.

Parrott. Carburetor.
Sept. 5, 1899. Stanley. Carburetor.
June 14, 1904. Bennett & AMoorwood. Carburetor for motor cars.
Oct. 25, 190+, Hinman., Carburetor.
Apr. 2, 1907. Thiem. Carburetor.

Nov. 20, 1898,

Sept. 8, 1907. Rockwell.

Hydrocarbon-gas machine.
QGrass burper for raflway tracks

Carburetor.

Aug. 4, 1908. Eeitel. Carbureting spparatns.

Crosereference patenis, clase 48, subclass 167.

53,481 168,290

87,

24.200.

576 272,848

BUBCLASS 108, CARBUBET(ORS, SURFACE.

275,268 = 622,489 640,695

. 596,536

793,283

May 381, 1839, Covel. Hydrocarbon-vepor apparatus.
Mar. 18, 1880. Pease. Hydrocarbon-vapor apparatus.

1,002,791

Improved apparatus for carbureting air.

Apr, 11, 1865. Irwin. Improved apparatus for carbureting alr.
May 2, 18685. Hurd. Improved apparatus for carbureting air.
Apr. 17, 18668. Hogan. Improved apparatus for carbureting gas.
Qct. 2, 1866. Stevens. Improved apparatus for carbureting air.

Gilbert et al. Improvement in apparatus for carbureting

alr,
61,6566. Jan. 20, 1867. Douglas & Walton. Improved apparatus for carburet-

27,470.

46,802, Febh. T, 1865. McAvoy.

47,256.

47,650,

58,979,

68,559,

61,004 Jan. 8, 1867.
ing atr.

64,156, Apr. 28, 1867.

69,037. Sept. 17, 1867.

70,809. Nov. 12, 1867.
air,

89,685. May 5, 1869,

or gas.

91,213 June 15, 1869, Covel. Improved carburetor.

98,288,

Aug. 3, 1869.

Dyer.

Improved gas carburetor.

Simonds. Improved apparatus for carbureting afr,
Spence. Improved hydrocarbon-vapor machine. .
Cozzens & Jones. Improved apparstus for carbureting

H. Johnson. Improved spparatus for carbureting air
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96,364, Nov. 2, 1860. Tiffany. Improved apparatus for carbureting and apply-
ing air for lighting and heating. i . ) o

99"-‘41 Jan, 25, 1870, Spence & Towsley. Improvéd apparatus for carbureting
air,

105,878. July 12, 1870. Simonds. Improvement In carbureting apparatus.

105,994, Aug. 2, 1870 Spence. Improvement in apparatus for carbureting air.

114,709. May 9. 1871. Rex. Improvement in apparatus for carbureting afr.

114,787. May 16, 1871, Fitts. Improvement in apparatus for carbureting alir.

125,085. Mar. 26, 1872. Reznor. Improved apparatus for carbureting alr.

163,158, May 19, 1874. Palimer. Improvemenf in carburetors.

160,709, Mar. 168, 1875. Vougt. Improvement in apparatus for the production
of gay from hydrocarbon lquid.

174,078. Feb. 20, 1876. Gray. Improvemenf in carbyretors.

183,884, " Oct. 81, 1876. Bangs. Improvement in gas carburetors,

219,158, Sept. 2 1879. Jackson. Improvement in carburetors.

"34055 Nov. 2, 1880. Ormsby. Carbureting apparatus.

284,108. ‘Nov. 2, 1880. Ruthven. Carbureting apparatus.

238,141, Feb. 22, 1881, McEensie & Mason. Carburetor

245,448, Aug. 9, 1881. Callahan. Carburetor.

288,952, "Nov. 20 "1888. Miiller. Combined gas engine and carbureting appa-
ratus.

302,442, July 22, 1884, Strong. Carburetor. L

888,508. Jan. 5, 1886. " English. Carburetor.

347,668, Awug. 17, 1886. Tibbets. Apparatus for earburetor gas.

400,670. Aug. 20, 1889. Elder. Carburetor.

433,886, July 29, 18900. Flesse. Apparatus for oxygenating and carbureting
air.

545,048, Aug, 27, 1885. Brunner. Carburetor.

545,125, Aug. 27, 1895. Grist. Vaporizer for gas motors.

614,400, Nov. 15, 1898. Lee et al. Composition, process of, and apparatus for
making gas.

670,483. Mar. 28, 1001, Powers. Carburetor,

671,876. Apr. 2, 1901. Gallaher. Carburetor.

677, 76:331 July 2, 1001, Jeffery. Hydrocarbon spraylng device for gasoline

nes.

682,905, Sept. 17, 1901. Bland. Vaporizer for explosive englnes.

*888,110. Sept. 24 1901. Felbaum. Mixing and vaporizing device for ex-
plosive englnes.

698,462. Feb. 18, 1902. Titus. Combined carburetor and gasollne regulator.

727,685, May 12, 1008. Jeffery. Carburetor.

742,452, Oct. 27, 1008. De Laltte. Carburetor.

758,002, May 8, 1904, Dickinson. Vaporizer for explosive engines.

T74,798. Nov. 15, 1904. Thompson. Carburetor.

*775,614. Nov. 22, 19004, Swain. Carburetor for explosive engines.

777,300. Dec. 18, 1004, O’Shesa. Carburetor.

790,025. May 16, 1906. Bennett. Ailr carburetor.

7982,168. June 13, 1905. Olds. Vaporizing device for explosive engines,

*887,984. Dec. 11, 1906. Vall. Vaporizer for internal-combustion englnes.

853, %15 May 14, 1907, Bowles et al. Apparatus for extracting gas from gaso-
ine,

*857,111. June 18, 1007, Rice. Vaporizer for gas engines.

872,505 Dec. 8, 007‘. Gore. Carburetor. .

*886,288. Apr. 28 1008, Wayrynen. Carburetor.,

915,182, Mar. 16, 1909, Warstler. Carburetor.

016,463. Mar. 30 1909. Looby. Carburetor.

*917,264. Apr. 6, 1909, De Thay. Carburetor.

951,828, Mar. 15, 1910. Van Buren. Carburetor.

957,781. May 10, 1010. Brady. Carburetor.

961, 498, . June 14 1910. Sturtevant. Carburetor.

975038. Nov. 8, 1910 Hockman. Cearburetor.”

979.907. Dec. 27, 1910. White, Carburetor.

1,108,081, Aug. 18 1914, Oliver. Cerbureting apparatus,

"1 110 4568. Sept. 15, 1014, Monosmith. Carburetor.

1. 136 997, Apr. 27, 1915. Bennett. Carburetor.

*1,141,798. June 1, 1915, Hertzog. Carburetor. .

1,146,441, July 13, 1915, Olver. Carbureting apparatus,
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*1,188,864. Alay 23, 1916. Gardnér. Carburetor.
Re. 2,803 (27,470). Mar. 10, 1888, Pease. Hydrocarbon vapor apparatus.
Re. 8,225 (46,302). Dec. 8, 186S. Aix. Improved apparatus for carbureting

afr.
Re. 6,754 (91,218). Nov. 28, 1875. Austin. Improvement in automatic feed
and absorption carburetors.

Cross-reference patents, class 48, aubclass 168.

24,100 79,867 162,848 226,122 587,867 T12530 990,159
47,986 83,147 163,323 238,818 620,408 876,618 = 1,050, 322
50,250 81,284 176,349 248,750 620,586 885,230 1, 09 080
62,946 103,90+ 184,040 261.861 622,008 964,657 1, 123 169
59,950 104,642 189,727 808,886 672,851 951,501 1,125,368
63.215 311,175 190,714 811,858 701,860 973,882 1,157,368

64,778 127,089 198, 407 812,289 706,800 916,822

65,705 Re. 5465 194,121 833,311 720,336 976,781
66,067 149,311 199,928 379,129 188,604 976,885
68,071 ' 153,688 208,458 390,087 737,738 989,687
70,014 Re. 6,070 211,194 427225 742,920 980,848

72,825 160,890 218,851 600,772 749,768 990,843 =

28,549.
41833,
50,473.
50,991
61,918.
66.937.
69,488,

SUBCLASS 109, CARRURETORS, SURFACE, FLOAT.

June 5, 1860. Ashcroft. Apparstus for naphthalizing gases.

Nov. 1, 1864. Odiorne. Improved apparatus for carbureting air. -
Nov. 6, 1866. Stevens. Improved apparatus for carbureting sir.

Nov. 27, 1868. Frank, Improved apparatus for carbureting gir.

Feb. 12, 1867. Plerce. Improved apparatus for carbureting gas.

July 28, 1867. Pierce. Improved apparatus for carbureting gas.

QOct. 1, 1867. Richardson & Pond. Improvement in generating gas

from hydrocarbon ligquids.

71,865,
78,078,
88,239.

Deec. 8, 1867. Thompson & Hall Improved carbureting apparatus.
Jan. 7 *1868. Blerce. Improved apparatus for carbureiing.
QOct. 20 1868. Bassett. Improved apparatus for the manufacture of

{lluminating gas.

84,332,
87,162,

drocarbon vapors.

104,718.

Nov. 24, 1868 Wood. Improved apparatus for carburetlng air.
Feb. 28, 1869. Palne. Improved apparatus for charging alr with hy-

June 28, 1870. Dupes & Barbarin. Improvement In apparatus for

carbureting alr.

105,190.
118,147,

July 12, 1870. Galagher. Improvement in gas machines.
Mar. 28, 1871, Dupas & Barbarin. Improvement in carbureting ma-

chines.

115, 68-1.
118,302.

and
181,210.

gas
181.389.
181,948.
136,228,
141,968,

J une 6, 1871. Bloomfleld. Improvement In the manufacture of pneu-
Aug. 22, 1871. Tirrill. Improvement in apparatus for carbureting air

gas.
Sept. 10, 1872. Butler. Improvement in carbureting atiachments for
burners.
Sept. 17, 1872. Ofeldi. Ymprovement in carburetors.
Qct. 8, 18"2. Dayton. Improvement In carburetors for air and gas.
Feb. 28, 1878. Elston. Improvement in carburetors.
Aug. 19, 1878. Yan Houten. Improvement In apparatus for carbu-

reting alr.

148,528.
144,858.

146,818.
147,258,
162,5623.
162,548,
171,751,
178,978,

Oct. 7, 1878. Mc)Millan, Tmprovement in carburetors.

Nov. 23, 1873. Musgrave. Improvement in carburetors.

Jan. 13, 1874. Carr. Improvement in carburetors.

Feb. 10, 1874. Gray. Improvement In carburetors.

Apr. 27, 1875. Bicldord. Improvement in carburetors.

Apr. 27, 1875. Foster. Improvement In esrbureting gas machines.
Jan. 4, '1876. Wiggin, Improvement In’ carburetors.

Jan. 20, 1876. Stewart. Improvement fn carburetors.

182,345, » Sept. 19, 1876. Bickford. Improvement in carpurefors.

190.419.
196,804

May 8, 187‘7. Clingman. Improvement in floats for carbm:etors.
Oct. 28, 1877. Meredith. Improvement In carburetors.
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211,176. Jan. 7, 1879. Ofeldt. Improvement in carburetors.
223,768. Jan. 20, 1880. Sanders. Carhureting apparatus.
225,485, Mar. 9, 1880. Sirong. Apparatus for enriching and economizing coal

227,858, May 18, 1880. Soule, Carburetor.

280,656, Aug. 8, 1880. Radkey. Carburetor.

244,484, July 19, 1881. Clingman. Carburetor.

251,678. Dec. 27, 1881, Barry. Carburetor..

254,248, Feb. 28, 1882, Small. Carburetor.

308,331, Oct. 7, 1884. Gardner et al. Gas machine,

306,485, Oct. 14, 1884, Hartfeldt. Gas generator.

300,467. Dec. 16, 1884. James. Apparatus for enriching coal gas.

855,594, Jan. 4, 1887. Daimler. Apparatus for impregnating air with hydro-

862,197, May 8, 1887. Bennett. Carbureting apparatus.

870,149, Sept. 20, 1887. Leede. Carburetor,

871,034. Oct. 4, 1887. Collips. Carburetor.

423,257, Mar. 11, 1890. Huber. Carburetor.

488,405, Aug. 5, 18900. Smith. Carburetor.

475972, May 81, 1892. Badlam. Carburetor,

528,877. Oct. 80, 1894. Moncur.. Carburetor.

548,611, July 30, 1895. Clingman. Carburetor.

546,815. Sept. 24, 1895. Haln. Carburetor,

557,086, Mar. 24, 1895. Schroeder. Gas enricher.

562,214, June 16, 1808. Burrows. Vapor-gas apparatus.

596,560, Jan. 4, 1808. Welch. Process of and apparatus for genersting gas.

608,681, Aug. 2, 1808. Stephenson. Carburetor.

622,808, Apr. 11, 1809. Kemp. Carburetor.

629,581, July 2b, 1899. Martenette. Carburefor.

688,557, Dec. 5, 1899 Cary. Carburetor.

642,187, Jan. 30 1900. Welch. Carbureting apparatus,

648,897, Feb. 15 1900. Brolchgans, Carburetor.

040,485. May 15, 1000. Carter & Zierleln. Carburetor.

658,684, July 10, 1900. Shearer. Carbhuretor.

656,495. Aug. 21, 1900. Anderson. Carburetor.

659,488, Oct. 9, 1000. Bgan, Carburetor.

665,743, Jan, 8, 1901, Kern. Carburetor,

669,157, Mar. §, 1901. Carter & Zlerlein. Carburetor.

"08826 Sept. 9, 1902. Paul & Gundlack. Cearburetor.

712,150. Oct. 28, 1902. Parrett. Carburetor.

783,498, July 14, 1908, Maurer. Carburetor.

742,688. Oct. 27, 1903. Walther. Carburetor.

T44.877. Nov. 24 1908. Parrott. Carburetor,

778,231, Oct. 25, 1904. Smith, Carburetor,

T76,542. Dec. 6, 1904. Paul. Carburetor.

782,980, TFeb, 21, 1905. Moehn. Carbureting apparatus,

816,267. Mar. 27, 1908. Steel. Carbureting apparatus.

819,074, May 1, 1908. Monroe. Gas-generating machine,

887,280. May 12, 1908. Rife. Carburetor,

851,500, Mar, 8, 1910. Brown. Carburetor.

1,040,278, Deec. 81, 1912, Ruthven. Carburetor.

1,055,801, Mar, 11, 19018, Doudney. Carbureting apparatus.

1,084,102, June 10, 1913. Smith & Keiver. Carburetor.

1,141276, June 1, 1815. Smith. Carburetor.

1,155,184, Sept. 28, 1915. Winger. Carburetor.

Re, 1024 (28,549). Aung 14, 1860. Asheroft. Improvement In apparatus for
naphthallzing gases,

Re. 2,2;:1&;; (ﬁr ,888). May 22, 1868. Odlorne. Improved apparatus for carbu-
re .

Cross-reference patents, class 48, subclass 169.

149,060 817,197 661,660 888,403 947,689 950,825 1 118,802
267,933 817,686 797,615 940,916
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BUBCLASS 218, PROCESSES, CABRBURETING.

88,017. Mar. 24, 1868. Simonds & Warner. Improvement in treating gas for
Hlumination. L
50,385.m0ct. 10, 1865. Pond. Improvement in the manufacture of Hluminsat- .
g gas.
50,491. Oct. 1T, 1865. Pond. Improved apparatus for carbureting air.
55,850, June 5, 1868. Pond & Richardson. Improvement in generating and s
supplying lluminating gas. e
. 66,070. June 25, 1867. Bassett. Improvement In the manufacture of iI-
lominating gas. CE
67,796. Aug. 13, 1887. Pedrick, Improved process for treating petroleum.
100,534, Alar. 8, 1870. Lawrence. Improvement in carbureting air. :
107,268. Sept. 18, 1870. Kidder. Improvement In carbureting apparatus. S
110,427. Dec. 27, 1870. Boynton. Improvement in the methods of producing
illuminating gas.
228857, June 1, 1880. Jackson. Process of carbureiing gas and air.
877,785. Feb. 14, 1888, Bidelman. Process of carbureting air, R
420,797. Feb. 4, 1890. Holllngsworth. Process of vaporizing liquid hydro- -
carbons and supplying the vapor fo burners. ==
425877, Apr. 16, 1800. Hanford. Process of carbureting air or gas. —
487,2688. Jan. 19, 1892, Stringfellow. Process of manufacturing gas.
483.489. Sept. 27, 1892. Bidelman. Manufacture of gas.
487.617. Dec. 8, 1892, Qriffes & Clarke. Process of carbureting ailr.
499,488, June 18, 1808. Tatham. Method of making gas
579,415. Mar. 28, 1897. Van Norman. Manufacture of carbureted-air gas.
534849, June 15, 1897. Griffen. Process of carbureting gas.
645,425. Nar. 13, 1900. MecAllister. Process of carbureting,
656,484, Aug. 21, 1900. Shearer. Procesg of carbureting air or gas.
678,978. July 28, 1901. North. Process of making carbureted air.
721,957. Mar. 8, 1908. EKuenzel. Process of producing combustible fluld.
T49,767. Jan. 19, 1604, Wiison. Process of producing carbureted alr.
855,094, Aay 28, 1907. Busenbenz. Gas-manufacture process.
865621 Sept. 10, 1007. Zlegler. Process for the manufacture of llluminating
and heating gas. —
885,005. Apr. 21, 1908. Solomon. Method of producing gas from alcohol
978,853 Dee. 20, 1910. Cutter. Method of and apparatus for making gas.
1,019,430. Mar, 5, 1912, Dawson. Method of earbureting alr.
1,042,587. Oct. 29 1012, EKuenzel. Process for producing combustible gas.
1,183,859. May 23 1816. Whiitelsey. Vaporizing process. _

Cross-reference paients, olass 458, subclass 319,

2,357 84,8680 119,668 208,878 4684779 600,803 614,400
66,069 110,946 168,828 849,211 511,850 596,560 1,109,777
69,488 114,744 169,428 858,477 827,780 GOTALT 1,150,782 -
72,118 117,988 208,106

LIST No. 2.

Cross-REFERENCE PATERTS FRoM LisT No. 1, wiTeE PaTEnTs BEroNeoNg IN, OB
REGULARLY ABSIGNED TO, TEE SUBCLASSES oF LisT No. 1 OMTeTED.

8488, Oct. 14, 1851. Warner. Lemp for burning vapor of benzol, ete.
9,967 Aug. 80, 1853. Drake. Benzol vapor apparatus.

81,720. Mar. 19, 1861. XKendall. Apparatus for nephthalizing gas.

32,222 Apr. 30 1861. Gwynne. Apparatus for naphthauzing gas,

85.984. July 29, 1862. Basseit., Improvement In apparstus for carburet-

£ gas.
46,‘770. Mar. 14, 1865. Basseit. Improvement of burners for carbureted alr.
47,986. May.80, 18685, Salisbury. Improved epparatus for the manufacture
of gas. :
56,116. July 8, 18688. Stevens. Improvement In {reating gas for Mlumination -
and other purposes.
62,856, Mar. 12, 1887. Kidd. Carburetor. .
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70, 014 Oct. 22, 1867. Pesse, Improved carburetor for locomotive head:
ighta.
72, 118. Dec. 10, 1867. Terry. Improvement In manufacturing lluminating

73900 .Tan. 28, 1868. Jenkins. Improved carbureted-air lamp.

76,585. Apr. 7, 1868, Sloan. Improved apparatus for generating gas.

84234. Nov. 17, 18688. Verstraet. Improvement in hydrocarbon burners.

89536. Apr. 27 1869. Wood. Improvement {n lamps.

90,436. May 25, 1869. Dunderdale. Improvemént in carburetors.

107,748. Sept. 27, 1870. Whitney. Improvement in gas-carbonizing attech-
ments for lights. )

110,005. Dec.'18, 1870. Brown. Improvement in gaslights.

114,858. May 2, 1871. Simonds. Improvement in gas machines.

114,744, May 16, 1871. Ambuhl. Improvement In apparatus for carbureting
hydrogen

1.15988. June 13 1871, Sloper. Improvement In apparatus for carbureting

119,663. Oct. 8, 1871. Springer. Improvement in gas machines.

128,821, June 25, 1872. Myer. Improvement In apparatus for the manufacture
of 1Huminating gas.

130, 164. Aug. 6, 1872, Symes. Improvereént in apparatus for the manufucture

f gad.
182, 182. Oct. 15, 1872. Ball, Improvement in carburetlng gag lamps.
183,118, Nov. 19, 1872. Post. Improvement In carbureting lamps.
138 160. Apr. 22, 1878. Irland. Improvement in gas generators.
138 Ti5. May 6, 1878. Tilden. Improvement in gas machine.
1-18 584, Oct, 7, 1878. Shaler, Improvement in carburetors,
1-19060 Mar. 81, 1874 Remsdell. Improvement in the manufacture of

ood gas.

151,557 June 2, 1874. Bingham. Improvement In the manufacture of hydro-
gen gas,

158,952, Aug. 11, 1874, Hawes. Improvement In gas-carbureting machines.

156,172 Oct. 20, 1874. Olney. Improvement in processes and apparatus for
the manufacture of illuminating gas.

163,323.--May 18, 1875. Martin. Improvement in the manufacture of gas.

163585 May 18, 1875. Shaler. Improvement in carburetors,

167,150. Aug. 81, 1875. Ball. Vapor burner.

188,910. Oct. 19, 1875, Marks. Improvement in carburetors.

177,191, May 9, 1875. Ball. Improvement in Iamps.

189,727, Apr. 17T, 1877. Greenough. Apparatus for producing illuminating gas. .

190,678, ' May 15, 1877. Dopp. Improvement in hydrocarbon liquid attachments
for gas burners. )

101,881, May 29, 1877. Spengler. Improvement In ofl-gas burners.

192,825. July 10, 1877. Hangliter. Improvement In spparatus for earbureting
air.

194,121, Awug. 14, 1877. Austln. Improvement in lamps for burning naphtha

197,944, Deec. 11, 1877. Pelmer. Improvement In carbureting lamps.

206,009, Aug. 18, 1878, Ball Improvement in carbureting lamps.

210,717. Deec. 10, 1878. Sloané. Improveimeént T8 carburetors for cars,

218,851. Mar. 18, 1879. Roth. Improvement in carburetora.

295,778, Mar, 28, 1880. Wittig & Hees. Gas eiigine.

298,547, June 8, 1880. Maxim. Gas apparatus.

288,757, Mar. 15, 1881.. Brainard. Carburetor.

240,004, May 8, 1881 "Gaume. Gas engloe.

242,379, May 81_, 1881, Dhalér. Carburetor.

249 160. Nov. 8, 188L. Crocker. .Cooking apparatus

252,807. Jan, 17, 1882, Fagan "Device for burning air and hydrocarbon
vapors.

261,861. Aug. 1, 1882. Litchﬂeld & Henshaw. Burning and carbureting alr.

267,0838. Nov. 21, 1882, Ramsdell. Apparatus for manufad:uring wood gas.

275,288, Apr. 8, 1883. Marcéus, Vaporizer, :

278,281, May 28, 1888, Shaler. Carburetor.

284,878. Sept. 4, 1888. Brough. Carburetor.

286,080. Oct. 2, 1883, Marcus., Gas engine,

802,045, July 15 1884, Spiel. Gas engine.
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808,608. Dec. 2, 1884. Paquelin et al. Veterinary cauterizer.

809,885. Dec. 30, 1884. Eiéve & De Braam. Carbureted-air engine.

812,512, Feb. 17, 1835. Roy. Cauterizing sppuratus.

817,197, May 5, 1885, Ramsdell. Apparatus for manufacturing gas from wood.

836,672. Feb. 28, 1886. Leede. Automatie carbureting lamp.

836,674. Feb. 28, 1886. Leede. Automatic carbureting lamp.

8-.&9,211. Sept. 14, 1886, Cotirell. Alethod of and apparatus for carbureting
and mixing gas.

350,200. Oct. §, 1888. Humee. Hydrocarbon vapor engine.

850,382. Oct. 5, 1886. Alerritt. Carburetor.

*350,769. Oct. 12, 1886, Ragof & Smyers. Petroleum and gas motor.’

3:16,4"6. Jan. 23, 188‘7 Johnston. Process of and appa.ratus for manufacturing
lllumlnating gas.

860,94+ Apr. 12, 18S7. Averell. Process of and spparatus for genersting
flluminating gas.

870,258, Sept. 30, 1887. Holt & Crossley. Gas motor engine.

876,638, Jan. 17, 1888. Daimler. Engine-driven vehicle.

378,647. Feb. ..8, 1888. Bennett. Carbureting lamp.

879,129. Alar. 6, 1888, Randers. Car mofor.

885,121, June 26, 1SS8. Eing & Brown. QCarburetfor.

386,020, July 10 1888. Priestman. Motor engine operated by the combustfon
of lquid hydrocarbon.

408,867. May 14, 1889. Parker. Gas or gasoline engine.

421 474, Teb. 15, 1890. Beckfleld & Schmid. Gas engine.

423 887. Mar. 11, 1800. Young. Carbureting street lamp.

423,303, Alar. 11, 1890. Boy. Cauterizing apparsatus.

424634, Apr. 1, 1800. AMcClelland et al. Vapor stove.

499,498, June 8, 1880. Dawson. Carbureting apparatus.

485,856. Sept. 2, 1890." Parker. Carburetor.

*130818. Nov. 4, 1890. Diederichs. Vepor engine.

451 036 Apr. 28, 1891, Frost. Carburetor and attachment for Iamps connected
therewlth.

*477,205. June 21,-1802, Charter. Gas engine,

488,454, Dec. 20, 1892. Roy. Thermocauter.

489,762, Jan. 10, 1803. Ruthven. Gas cooking apparatus. .

490,415. Jan. 24, 1898. Reld et al. Lamp.

497,048, July 16, 1888, Durand. Carbureted-air engine,

500,477. June 27, 1898, Drysdale. Valive for hydrocarbon engines.

*504L728. Sept. 12, 1898. Gray. Hydrocarbon engine,

B505,767. Sept. 26, 1898. Irgene, QGas or petroleum engine.

b07,089. Nov. 7, 1803. Brilnler. Peiroleum motor.

512,270. Jan. @, 1804. Blakeley. Apparatus for manufacturing gas.

515,440. Feb. 27, 1894, McGarrier. Carburetor.

b588,791. May 7, 1895. Reichardt. Carburetor for thermocauters.

541,441, June 16, 1895, Lee. Thermocauter.

*512,043. July 2, 1895. Chsarter. Governor for gas engines.

542,410, July &, 1895. Grifin. Liquid-hydrocarbon meotor.

548,8680. OQct. 29, 1895, Wirsching. Thermocauter.

*510,039. Nov. 19, 1895, Seck, 3iarine hydrocarbon motor.

*350,875. Dec. 8, 1805. Colborne. Gas or vapor engine.

552,812, Dec. 31, 1805. Battey. 3lotor for bicycles,

552,718, Jan. 7, 1898. Priestman, Hydrocarbon engine.

MOT Feb. !-., 1808. Woodard. Vapor stove.

§54,6909. Feb. 18, 18068. Johnson. Gas generator or vaporizer

*355,717. Mar, 3, 1806. Welnman et al. Gas engine.

§555.878. Feb. 25, 1886. Henroid-Schweizer. Petroleum motor.

*557,406. Aar, 31, 1898, Duryea. Engine or motor. -

582,807, June 16, 1898. Lamos. Gas engine,

*563,641. July 7, 1896. Allman., YVaporizer for ofl engines.

563 . July 7, 1S06. Bodell. Gas or oll engine.

5614,165. July 14, 1806. Aflllet. Veloeipede.

564,769, July 29, 1808. Swaln. Gas or oil engline.

568,017, Sept. 22, 1898. Cundall. Ofl and gas motor engine,

574,614, Jan. 5, 1897. Lamos. Gas-englne attnchment.

§75,720. Jan. 26, 1897, Ledent. Gas engine, s

582,078, May 4, 1897. Mead. Gas or oil engine. -
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588,082, June- 8, 1897. Davis. (Gasoline and gas engine.

*585,115. June 22, 1897. Miller. Gas engine.

*587,627. Aug. 3, 1807. Willlams. Gas engine.

502,794, Nov. 2, 1897. Lanchester. Gas or oil motor engine.

593034. Nov, 2, 1807. Spacke. Gas engine.

596,636. Jan. 4, 1808, Park. Combined gasoline blowpipe and burner,

602820 Apr. 28, 1808, Beck. Gas engine, .

*605,815. June 14, 1888. Duryea. Gas engine.

609,081, Aug. 80, 1808, Pirker. Carburetor.

612,258. OQct. 11, 1808. Mead. Gas or oll engine.

*818,757. Nov. 8 1898. Carnell, Gas engine,

617, 530 Jan. 10, 1899, Howard. Direct conversion of energy of fuel and an
expansion medium into power. .-

620,406. JFebh, 28, 1809. Rsavendz. Carburetor, R L

1322891, Apr. 11 1899, Graef. Gas englne.

628, 190. Apr. 18, '1899. Stoddard. Explosive engine,

628,361, Apr. 18. 1899. Frew. Osclllating gas or steam engine,

*325,887. May 80, 1899. Lalr. Engine. . .

627,850. June 20, 1899. Steele. Automobile vehlcle, ) . -

*6”7857 June 27, 1899. Knox. Gas englne, o -

628222 July 4, 1809. Hewitt. Vapor blowpipe.

*332,850. Sept. 12, 1899, Walrath, Explosive engine.

682,888, Sept. 12, 1899, Ayres. Gas engine,

688,014, Sent. 12 1808, Lawson. Motor vehicle.

635456 Oct. 24, 1899. Wood & Eddy. Gasoline Iamp,

687,209, Nov. 21, 1309. Strong. Ofl-vaporizing device for gas englnes, .

*645,044. Mar. 6, 1900. Otto. Gas engine., =~

*857,140. Sept. 4, 1900, Starr & Cogswell. Explosive gas englne.

659911 Oct, 16, 1900. Barpard. Gas engine.

*G60,482, Oct. 23, 1000. Bates. Rotary explosive englne.

662.922.'" Dec. 4, 1900. Dudley. Branding iron,

*(384,200. Dec. 18, 1000. TWhite. Gasoline engine.

668,052, Feb. 26, 1901. Carson. Desulphurizing coppe matte.

672,600. Apr. 28, 1901. Van Duzen. Vaporizing device for crude-oil explosive
englines. "

678,188. Apr. 80, 1001. AMliller. Governing device for explosive engines.

*@77,288. June 90, 1901, Secor. Oil-feed devlce for explosive motors.

679.018. " July 28, 1001. Fischer. OIl feed for carburetors.

679,389,  July 80, 100L. AfcCall. Governor for explosive engines. .

*686 092, Nov. 5, 1901. Lear, Vaporizer for gasoline engines.

*886.101. Nov. 5, 1901, Maybach. Regulation device for explosion motors.

690,486. Jan. 7, 1902. Tomlingon. Apparatus for the vaporization, combustion,
and utilization of hydroearbon oils.

*600,610. Jan. 7, 1802. Richardson. Hydrocarbon engine.

692, 071, Jan. 28 1902, Pugh. Explosive englne,

692,860. 'Feb. 11, 1902, Kemp. Carburetor.

*06.146. Mar. 25, 1902. Rioite, Mixing or spraying device.

698,805. Apr. 29, 1902. Beck. Continuous-comhustion turbine,

*708,769. July 1 1002, De Long. Motor vehicle.

F'(16482. Aug. 5, 1002. Wirsching. Thermocauter.

*706.4904. Aug. 5 1002, Minogue. Motive-power engine.

*710,841. OQct. 7, 1002. Brush. Mixing valve for gas or gasoline engines.

*726,086. May b, 1003, Peteler. Carburetor for gas engines. **

*780,084. June 2 1903. Boulfuss. Gas or vapor engine,

783,444, July 14, 1008. ‘Washburne. Carburetor. ) -

784,772, July 28, 1908. Strowger. Carbureting lamp.

737,788, Sept. 1, 1008. Hitchcock. Vapor generator.

. *740,671. Oct. 6, 1908. Joranson. (as engine.

745,055. Nov. 24, 1908. Harris. Explosive engine.

746,578, Deec. 1, 1803. Dean. Apparatus for supplying explosive engines with
explosive mixtures.

747,090, Dec. 15, 1908. Krauss. Motor wheel for bicycles or other vehicles.

*747,264, Dec. 15, 1008. Sturtevant. Carburetor for explosion engines.

750,764. Jan. 26, 1804, Harmany. Carburetor,

758,510, Mar. 1, 1904 Murdock. Gas engine.

768,790, Meay 8, 1904. Snell, Carburetor.
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760,247. May 17, 1904 Ranney. Carburefor.

767,782. Aug. 18, 1904 Bromley. Ceniralizing operating mechanism for
valves.

768.088. Aug. 28, 1904. Aaton. Carbureting Iamp.

*772,630. Oct. 18, 1004, AlcGee. Carburetor for gasoline engines.

T78,548. Nov. 1, 1904. Chace. Oil burner.

T88,427. Apr. 25, 1905. Reichenbach. Self-carbureting lamp.

790,325. May 28, 1905. S8telle. Explosive engine.

*791,501. June 6, 1905. Richerd. Qas or explosion engine.

"'1'96.‘71!;2{.n Aung. 8 1905. Fergusson & Sheppy. Carburetor for hydrocarbon
engines.

- 800,006. Oct. 8, 1905. Drummond. Internal-combustion engines.

801,390. Oct. 10, 1805. Low. Hydrocarbon motor.
*806.125. Dec. 5, 19005. Farwell. Rotary explosive engine.
806,480. Dec. b, 1905. Bucklin. Spraying device.

7.181. Dec. 12, 1905. Sale. Carburetor.
807.801. Dec. 12, 1805. Low. Hydrocarbon motor.
807,885. Dec. 19, 1905. Lyon. Orude-oil engine. -
*310,4858, Jan. 23, 1906. Reynolds. Rotary explosive engine.
812,880. Feb. 20, 1908. Low. Hydrocarbon motor.
818,796. Feb. 27, 1806. Holgate. Carburetor.
816,549. Mar, 27, 1908. Heckert. Gas engine.
*892 172, AMay 28, 1906. Welcome. Internal-combustion engine,
'823,7’41.‘12i 1.T une 19, 1908. Schmidt. Carburetor-control mechanism for motor

vehicles,

830,744, Sept. 4, 1008. Frantz. Explosive engine.
#2889 582, Oct. 2, 18068. Carlson & Shimpf. Carburetor.
*246471. Mar. 12, 1907. Hobart. Feed governor for oll englines.
846,679. Mar. 12, 1907. Mason & Sinclalr. Carburetor.
840 538. Apr. 9, 1007. Gaeth. Carburetor.

832,272, Apr. 80, 1907. Hennig. QGoverning means for Internal-combustion
engines.

*855,582. June 4, 1807. Miller. Speed-controlling mechanism for explosive
motors.

*382 574, July 2, 1907. Delkranian, Cearburetfor.

S67.805. Oct. 8, 1907. Rothe. Fuel-valve controller for hydrocarbon engines.

867.797. Oct. 6, 1907. Coleman. Engine starter. :

868,281, Oct. 15, 1907. Low. Hydrocarbon motor.

*572,336. Dec. 8, 1907. Gibbs. Internal-combustion engine.

872,419, Dec. 8, 1907. Herbst. Charge-forming device for Internal-combustion
englnes.

878,706. Feb. 11, 1908. Anderson. Carburetor.

888,240, 2Alar. 81, 1908, Sabathé. Interasl-combustion engine.

801,822, June 28, 1008. Brennan. Carburetor for explosive engines.

802726. July T, 1908. Holgate. Carburetor.

*804656. July 28, 1908. Johnston. Carburetor for Internal-combustion en-

gines.

£05,°222. Aug. 4, 1908. Winton & Anderson. 2Multiple-cylinder two-cycle ex-
plosion engine, .

004,455. Nov. 17, 1008. De Roos. Vaporizing device for Internal-combustion

engine.

004,508, Nov. 24, 1008. Cerlin. Carburetor.

*Q(4,855. Nov. 24, 1908. Enrico. Carburetor for internal-combustion engines.

906,783. Dec. 15, 1908. Du Brie. Apparatus for supplying fuel to gas engines.

»908112. Deec. 29, 1008. Longpecker. Internsl-combustion engine.

909,558, Jan. 12, 1909. Daellenbach. Internal-combustion engine.

913,121, TFeb. 28, 1809. Frayer. Valve control

021,984, May 18, 1009. Willard. Apperatus for producing gas from liquid
hydrocarbons.

*g22 145, Aay 18, 1909. Howarth. Carburetor.

#0092 988, May 18, 1609. Brons. Hydrocarbon engine,

926,756, July 6, 1909. Low. Xeans for supplying alr to hydrocarbon motors.

»g28.089, July 27, 1909. Charter. Charge-forming device for gas engines.

*030,483. Aug. 10, 1909. Kershaw. Carburetor and Hke device for mixing
gas or vapor and alr.

*031.3889. Aug. 17, 1909. Crook. Internal-combustion engine.

042863, Dec. T, 1009. McIntire. Apparatus for ireating gas.
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46,787, Jan. 18, 1910. Riotte. Pressure-regulated gas valve for engines.

948,744, Feb. 8, 1910. Shearer. Carburetor.

959,068, May 24, 1910, . Ottaway. Carburetor.

*061,162. June 14, 1010. Morse. Internal-combustion engine.

963581. Aug. 9, 1910. McCarty. Device for alternating atomizer pressures,

978.240. Oct. 18, 1910. Torchebeuf & Lanneau. Garburetlng lamp.

*978,602. Oct. 25, 1910, Willlams. Carhuretor.

*975,606. Nov. 15, 1910. EKoontz. Carburetor.

*Q75,706, Nov. 15, 1910. Radcliffe. Internal-combustion engine.

#978,237. Nov. 22, 1910. Westmacott. Carburetor and vaporizer for internal-
combustion eng-ines

976,885, Nov. 29, 1010. XKemp. Carbureting apparatus.

*977,818. Dec. 8, 1610. Marrder. Carburetor,

979,667. Dec. 27, 1916. Harpster. Vaporizer for internal-combustion englnes,

970.787. Dec. 27, 1910. Noyes. Mixer for gases and liquids.

*970,9008. Dec. 27 1910. Willet. Carburetor. . . _

980,946. Jan. 10, "1911. Heermans, Internal-combustion engine.

982,825, Jan. 31 1911, Johpston. Mixing valve fur lydrocarbon engines.

*088,307. Feb. 7, 1911, Perkins, Internal-combustion engine.

094, 985. Jupe 18 1911, Deprez & Richir. Carburetor.

1004661. Oct. 8, 1911. Knapp. Purifying apparatus for acetylene gas,

*1,018,955, Jan, 9, 1912, Roberts. Carburefor,

L% 017 750. Feb. 20 1012, Hanchett. Mixer for gaseous fuel,

1, 023 402. Apr. 16, 1912. Whiting. Mixer for gaseous fuel.

1,025, 814 May 7, 1912. Lemp. Fuel-supply system for explogsive engines.

1030388 June 25 1912, Cross. Motive-fluld mixer for Internal-combustion
engines.

1,086,812. Aug. 27, 1912. Edmonson. Separator and volatilizer.

1,088,300. Sept. 10, 1912, Crone. Combined vaporizer and priming pump,

1,054,205, Feb. 25, 1018, Illmer & Kunze. Internal-combustion engine,

1,056,760. Mar. 18 1918. Watt. Gas mixer and heater for explosive engines,

*], 060 053. Apr. 29, 1918. Winkler. Carburetor.

106-1 106. June 10, 1918. Stewart, Auxiliary air supply means for internal-
combustion englnes.

1,066,301, July 1, 1918. Von Elcken. Producer of inert gases,

‘1 069 502. Aug. 5, 1918. Wadsworth, Priming devige for internal-combustion
engines. . L _

1,070,419, Aug. 19, 1018. Green et al. Afir-admission regulator,

1,077,414, Nov. 4, 1913. Marsh. Cooling device for an engine.

"'1,0" 9838 Nov. 25, 1918. Hazelton. Gasevus-fuel mixer,

1,082, 007. Dec. 28, 1918. Brush. Gas-mixture producer.

1083111 Dec. 30 1918. MacConaghy. Explosion motor.

"1 084,028, Jan. 18, 1914, Plerce. Carburetor.

1,006,585. May 1. 1014. Yost & Jahnke. Divided-spray injectlon engine.

1099445 June 9, 1914. Jaubert. Method of running Internal-combustion
engines.

*1.000,995. June 16, 1014, Page & Seldon. Carburetor.

1, 101 971. June 28, 1914. Gentzen. Method of introducing fuel into internal-
combustion engines

1,106,985. Aug. 11 1914. Freer. Yaporizer and carburetor.

*1109,192. Sept. 1, 1914, Wright. Internal-combustion englne.

1,111,820, Sept. 22, 1914 Sheedy. Auxillary air inlet and primer for internal-
combustion engines,

1,111,867, Sept- 29, 1814, Harrold. Mixing valve for explosive engines.

*1,116,182. Nov. 3, 1914, Winton. Vaporizing device. -

1117 854, Nov. 17, 1914, Erickson. Gasifying device for liquld fuel.

*1 117 641. Nov. 17, 1914, Cottle. Internal-combustion engine,

‘1 117,642, Nov. 17, 1914, Cottle. Internal-combustion engine, . . .

1, 120828 Dec. 15, 1914, Lowry. Fuel-supply system and sturter for explosion
engln%.

1,124,708, Jan. 12, 1915. Conwell & Little. Heater for guseous fuel.

*1,125,525. Jan. 19, 1915, Hathcock. Carburetor.

%1,181,157. Mar. 9, 1915, Percival & Patterson. Kerosene-gas generator,

*1,181,871. "V.[ar 9, 1915. Hatfleld. Fuel-mixing device for internal-combus-
tion eng

1,182,420, Mar. 16 1915, Andereau. Heater for gaseous fluids.
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*1,136,868. Apr. 20, 1915. Riker. Regulating mesns for internal-combustion

engines.

1,142,440, June &, 1915. Kramer. Fuel pulverizer for Internal-combustion
engines. .

*1,143,002. June 15, 1915. Unckles. CarBuretor.

1,148,258, June 15, 1915 Dunham. Inspirator for internal-combustion engines.

*1,143,779. June 22, 1915. Pembroke. Carburetor. .

*1,151,980. Awug. 31, 1915. Balassa. Cerburetor.

1,158,179. Oct. 26, 1915. Clerk. Internal-combustion engine working with
coke-oven and other gases,

*1,158,435. Nov. 2, 1915. Bourne. Carburetor.

*1,160,837. Nov. 16, 1915. Burnham. Carburetor.

1,160,887. Nov. 16, 1915. Holloway. JMeans for treating kerosene or the like
for use in hydrocarbon engines, -

1,161,005. Nov. 28, 1015. Westinghouse. Internal-combustion englne.

1,165,656. Dee. 28, 1915. Entz. Carburetor heater.

1,165,914. Dee. 28, 1915. Shaw. Fire-prevention means for internal-combustion

engines.

*1,1687217. Jan. 4, 1916, Relchenbach. Carburetor.

*1,176,267. Mar. 2], 1916. Baverey. Carburetor.

Re.4.476 (115,988). July 18, 1871. Sloper. Improvement in apparatus for
carbureting alr,

Re. 12,832, Mar. 28, 1805. Jacob. .

LIST NO. 8.

SELECTED PATENTS FROAL SEARCEHED SUBCLASSES ARRANGED ACCORDING TO CrLass
AND SUBCLASS, WITH PATENTS WHICH APPEAR IN THE PrREVIOUS LisTts
OurTTED.

CLASS 123, INTERNAL-COMBUSTION ENGINES.

B8UBCLASS 8, GENEBATING PLANTS.

826,480, Septf. 15, 1885. James. Apparatus for manufacture, using and fur-
nishing motive power by aid of air and hydrocarbon oils,
649,718. May 15, 1900. Woodward & Barckdall, Explosive engine.

SUBCLASS 4, JINTERNAL COMBUSTION AND FLUID PRESSUBE.

620,481. Feb. 28, 1800. Eisenhuth. Explosive engine for vehicles.

625,418, May 28, 1899, Revel. Oarbureted air or other fluld pressure engine
617,683, Apr. 17, 1900. Scott. Explosion engine.

651,780, June 12, 1500, Dawson. Interal-combustion motor.

729,652, June 2, 1908. Osborne, Motor.

790,844, May 28, 1905. Clark. Valve-gear mechanism.

882,502, Oct. 9, 1206. Bush. Motor.

SUBCLASS 7, HAMMERS.
*1,088,503. July 28, 1912, White & Duryea. Internal-combustion power
‘Lm%erﬁuly 28, 1012, White & Duryea. Power device.

SUBCLASS 8, ROTARY.

795,859, Aug. 1, 1905. Billinghurst. Internal-combustion turbine.
1,006,417. Oect. 17, 1611. Sullivan. Rotary compound explosive engine,

SUBCLASS 8, BOTARY IMPAQT.

858,124, May 7, 10607, Schann. Turbine,

877,194, Jan. 21, 1908. Holzwarth. Gas turbine,

1,088,666. June 3, 1018. Duryea & White. Internal-combustion tool.
1,187,203, June 13, 1918, Fauroft. Turbine.

72805°—S. Doc. 559, 64-2——4
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SUBCLASS 10, ROTARY REACTION.
364,868, June 14, 1887. Seigneuret. Reactlon wheel,

-
SUBCLASS 18, ROTARY ROTATING ABUTMENT.

868,878. Oct. 22, 1007. MacKasle. Rotary engine.
883,368, Mar. 81, 1908. Walker. Rotary explosive engine,
1,177,880, Mar. 28, 1818, Carpenter. Rotary explosive engine.

BUBCLASS 15, ROTARY, SWIKGING ARUTMENT.

888,107, Oct. 9, 1908. Akerberg. Rotary engine,
930,601. Aug. 10 1909. EKasparek. Rotary Internszl-combustion motor.

SUBCLASS 16, ROTARY, SLIDING PISTON.

260,618. July 14, 1882. Wigmore. Gas motor engine.
709,080, Sept-—16, 1902. McCahon. Combination afr and vaper motor.
*
SUBCLASS 18, OSCILLATING PISTON,

1,080272, Dec, 2, 1013. Fletcher. Engine.
SUBCLASS 20, STEAM CONVERTIBLE,
1,162,423, Nov. 30, 1915. Wentworth. Internal-combustion engine.
SUBCLASS 22, INTERNAL COMBUSTION AKD AIR.

30,701. Nov. 20, 1860. Wilcox. Alr engine,.
Re. 1,042, Apr. 25, 1865. Wilcox. Improvement in hot-alr engine,

SUBCLASS 25, WATER AND HYDROCARBON.

40,846, Aug. 8, 1885. Hugon. Improvemeni {n gas engines,

591,848, Oct. 19 1897. Mayhew. Gas engine. _

597 860. Jan. 25 1898, Rolfe. Explosion engine.’

‘819239 May 1 1006. Marks. Mixing and combining device for gas engines.

861, 411, July 30 1007, Welss. Internal-combustion engine.

*917283 Apr. 6, 1900. TFrost. Internal-combustion engine, .

1,008 825. Nov. 14 1911. Holroyd. Apparatus for generating products of
combustlon. L

*1,077,881. Nov. 4, 1013, Higgins. Process of mixing fuel for carburetors.

*1,148,166. July 17, 1915. Harrington. Explosion englne and method of op-
erating the same.

SUBCLASS 28, OIL ENGINE, PUMP SUPPLY TO AIB INLET, FOUR-CYQLE.

8490,860. Sept. 21, 1886. Spiel. Peiroleum and gas engine,
849,464. Sept. 21 1886. Splel. Qas engine. .

808,127, Nov. 20, 1888, Spiel. Petrolenm engine.

426,837. Apr, 22, 1890. Sintz. Gas englne.

502,265, July 25 1808. Hoyt. Gas engine.

527,685, Oct. 16, 1804, Voll. Gas engine. R

*582.814, Jan. 8 1895. Charter. 'Gas engine.

543,818. July 80 1805. Weeks. (as engine.

570,500. Nov. 8, 1896, Proufy. Gasoline and vapor engine.

574,610. Jan. 5, 1897. Joranson. Gas engine.

584,960, June 22 1897. Quasi. Explosive engine.

584,961, June 22 1897. Quast. Gas engine.

597,826, Jan, 11, 1898, Qudst. Gas englpe. - _

807,878. July 26 1808. Quast. Gas engine.

612,756. OQOct. 18, 1803, Ostenberg. Gas engine. L.
624,975, May 16 1899. Quast. Gas éengine. a

626,275. June 6, 1899. Froelich. Speed regulator for explosive engines.
665,714, Jan. 8, 1901. Zimmerman, Speed regulator for explosive englnes.
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672,616. Apr. 28, 1901. Doorenbos. Gas or gasollne engine,

694,048, Mar. 1%, 1902. Davis. Explosive engine.

718,511. Jan. 18, 1908. Ostenberg. Explosion englne.- ]

858,022, June 25, 1807. Podlesak. Fuel feeding device for internal-combustion _
motors.

SUBCLASS 84, OIL ENGINES, EXTEENAL VAPORIZING.

289,601. Dec. 4, 1883. Nash. (as engine. .

280,602. Dec. 4, 1883. Nash. Gas engine.

205,784, Mar. 25, 1884, Alaxim. Gas-engine.

881,079, Nov. 24, 1885. Nash. Explosive-vapor engine.

331.210. Nov. 24, 1885. Nash. Hxplosive-vapor engine,

834,041, Jan. 12, 1886. Nash. Aethod of operating explosive-vapor engines.

316,212, Jaun. 10, 1888, Shenck. Gas engine.

878,828. Feb. 21, 1888. List & Kosakoff. Petroleum motor.

425,116, Apr. 8, 1800. Valentine & Grigg. Gas engine.

544 588. Aug. 13, 18985. Mead. Gas or ofl engine.

§33.309. May 25, 1897. Lewis. Gas or vapor engine. . - :

*508,086. Feb. 15, 1898. (ere. Combustible-vapor engine. . -

615,768. Dec. 18, 1898. Vansickle. (as engine.

648,014, May 8, 1900. Bertheau. Vaporizer for petrolemm motors.

649,122, May 8, 1900. Allen. Rotary engine. -

688,080. Sept. 24, 1901. Stewart. Gas engine.

701.140. Alay 27, 1902. Briggs. Hydrocarbon-oll engine.

7368,807. Aug. 18, 1908, Wilkinson. Internal-combustion engine.

756,834, Apr. 12, 1904 Denlson. Vaporizer for explosive engines.

T70,87T2. Sept. 27, 1904. Sihnlein. Explosive eugine.

805,774. Nov. 28, 1905. Blaisdell. Internal-combustion engine.

878,840. Dec. 17, 1907. Clift. Internal-combustion engine. -

881.189. Mar. 10, 1008, Losch & Gerber. Explosive engine. -

804,568, July 28, 1908. Avery. Gas engine. -

800,186. Sept. 22, 1908. Rabsiiber. Internal-combustion engine.
,897 Jan. 19, 1909. Hertzberg. External elecirical vaporizer for com-
bustion engines.

909,900. Jan. 19, 1909, Herizberg et al. Electrically heated starting vaporizer .
for internal-combust!on engines. -

961,581. June 14} 1910. Bowen. Explosive engine.

971,682, Oct. 4, 1910. Low. Nconomizer.

974,087. Oect. 25, 1010. Low. Charge-forming arrangement for use In Internal-
combustion engines and turbines.

975,008. Nov. 8, 1910. White. Method of operating gas engines and apparatus
therefor.

977,847, Dec. 6, 1010. Wright. Internal-combustion engine.

1,008,795. Sept. 19, 1911. Rabslther. Internal-combustion engine.

1,008,248, Oct. 17, 1911, Low & Hertzberg. Explosive engine.

1,026,871. May 21, 1912, Leke. Internsl-combustion engine.

*1.060.058. Apr. 29, 1918. Winkler. Carburetor.

*1,128,958. Feh. 16, 1916. Duryea. Internal-combustion engine.

1,135,083. Apr. 13, 1916. Walte. Internal-combustion engine.

1. 138.824. May 11, 1915, Wills. Internal-combustion engine.

1,152,008. Aug. 31, 1915, Bautler. Gas producer for explosive englnes.

SUBCLABS 85, OIL ENGINES, EXTERNATL VAPORIZING.

877.866. Feb. 14, 1888. Splel. Peirolenm engine. R
809,560, Mar. 12, 1889, Schlitz, Petroleum engine.

412,228, Qct. 8§, 1889, Altmsnn & Kuppermsnn. Peirolenm motor.
425,808. Apr. 15, 1890. Roots. Petroleum engine.

428784. May 27, 1890. Taverner. Engine or motor operated by explosive -

mixtures.
*437,607. Sept. 30, 1800. Otito. Peiroleum or oil motor engine. .
*4-104sg5m Nov. 11, 1890. Lindley & Broweti. Liquid hydmca.rhon motor .
453,448, June 2, 1891. Lindner. Hydrocarbor engine, T
1482201, Sept. 6, 1892. Schumm. Oil motor engine, T
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511,651, Dec. 26, 1893. Roots. Petroleum or liquld hydrocarbon engine.
$18,151. Apr. 10 1894, K,night. Vaporizer for hydrocarbon motors.
524,845, Aug. 21, 1804, Knight, Hydrocarbon motor.

544,870, Aug. 20, 1895. Best. (as engine and generator.

549,677, Nov. 12, 1895. Mayer. Vapor engine,

552,686. Jan. 7, 1806. Carter. Petroleum-oll engine,

*585,088. Aug. 4, 1806. Robinson. Gas or oll engine.

"‘566,125. Aug. 18 1806, Barker. Vaporizer for oil engines.

*578,034. Mar. 2, 1897, Bomborn. Vaporizer for petroleum engines.
582,271. May 11, 1897. Dawson. Oil or gas engine.

589,108. Aug. 81, 1897.  Wordsworth., Motor worked by hydrocarbon or other

gases. .
600,107. Mar. 1, 1808. Wiseman & Holroyd. Hydrocarbon motor.
600,074, Mar. 22, 1898, Wiseman & Holroyd. Hydrocarbon meotor.
633,819. Sept. 19, 1809, Inman, Carburetor.
668,773. Feb. 26, 1901. Hanson. Vaporizer for explosive engines,
*700,205. May 20, 1002, Bertheau. Four-stroke petroleum motor.
*725,191. Apr. 14,-1903. Allsop. Petroleum engine.
*798,878. May 26, 1908. Cundall. OIl engine.
788,417, July 14, 1808. Nicholson. Interral-cumbustion engine,
760,451, Jan. 26, 1804, Grant. Vaporizer for gas engine,
778,245, Oct. 23, 1904. Cappell. Colling motora,
*860,880, July 28, 1907. Brady. Valve gear for internal-combustion engines.
*051,858. Mar. 8, 19010. Weller. Gas engine,
1, 135082 Apr. 18, 1915. Waite. Internal-combustion engine.
1135083. Apr. 18 1915. Waite. Internal-combustion englne,
1,157.287. Bellem & Bregeras. Infernal-combustion engine,
Re. 11,883, Oct. 12, 1897. Gas engine and generator.

SUBCLASS 62, MULTIPLE CYLINDER.

*1,128,717. Feb. 18, 1915. Ottaway. Carburetor.
1,159g,1985. Nov. 9, 1915. Orlopp. Fuel conpection for internal-combustion en-
nes, .

SUBCLASS 78, TWO-CYCLE, BREAR-COMPRESSION CEANEK CASE.

*1,006,810. May 19, 1914, Ahlberg, Internal-combustion engine.
*1.102,025. Juné 80 1914, Eillis, Fuel injector for explosion engines,
#1,189,364. May 11, 1915, Obergfell. Internal-combustion engine.

SUBCLASS 76, FOUR-CYCLE SCAVENGING.
1,146,864. July 20, 1915. Gibson. Internal-combustion engine,
SUBCLASS 98, SPEED REGULATORS, MANUALLY CONTROLLED.

»775,108. Nov. 15, 1904. Duryea. Infernal-combustlon engine.

*872,188. Nov. 26, 1907, Mayer. Valve gear.

062, 248, June 21, 1810. Rockwell. Mechanism for feeding fuel.

*908,855. July 18 1911, Lee. - Carburetor for internal-combustion engines.
1,020,879, Mar. 12, 1912. Weiwoda. Throttle valve for carburetors.
*1,020,685. June 18, 1912. Huff. Controlling mechanism for motor vehicles.

SUBCLASS 99, SPEED REGULATORS, COMBINED TYPES.

868444, Aug, 16, 1887. Baldwin., Gas engine. .

1,188,881, May 11, 1915. Baker et al. Internal-combustion engine.

*1,158,864. Sept. 14, 1915. Warner. Infernal-combustion engine,

1,186,087. June 6, 1916. Purdy. Comtrol system for internal-combustion en-
gines.

SUBCLASS 100, SPEED REGULATORS, CHARGE VOLUME PROPORTTION VARYING.
408,683. Aug. 18, 1880. Baldwin. Gas engine,

*832574. Aug. 6, 1907. Messinger. Carburetor.
"985,703. Feb. 28, 1911, Podlesak. Internal-combustion engine,
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*1,014,828. Jen. 9, 1012. Podlesak. Mixture-producing and speed-governing
device for gas engines.

*1,064514 June 10, 1918. Mees. Method of regulating and coniroliing the
valve motion in explosive motors.

STBCLASS 101, SPEED REGULATORS, CEHARGE VARYING AND OMYTTING.
54,001, Mar. 8 1904 Mutel. Regulating device for engines.
SUBCLASS 102, SPEED REGULATORS, ELECTRICAT.

*7o7 565, May 12, 1908. Apple. Electrie governor for gas engines.
1,089,478. Alar. 10, 1914. Kasley. Explosion motor.

SUBCLASS 108, SPEED BEGULATORS, PNEUMATIC.

*328,120. May 80, 1809. Winton. Explosive engine.

663,183. Dec. 4, 1900, Millot. Speed governor for explosive engines.

762,985, June 21, 1804, Washburne. Feed mechenism for explosive engines.

782244, TFeb. 14, 1905. Haydon. Governor for explosion engines.

1,142,219, June 8, 1915. Ziegler. Governing and throttling device for infernal-
combustion engines,

SUBCLASS 104, SPEED REGULATORS, SUPFLY FUMP, REGULATING.

906,022, Dec. 8, 1908. Hesselmann. Fuel pump ofr reversible internal-combus-
tion engine.
1,017,561. Feb. 18, 1912. Rigby. Method of governing Internal-combustion

engines.
1,067,424. July 15, 1913. Hamke. Fuel pump for internal-combustion engines.
1,166,280. Dec. 28, 1915. Lemp. Fuel pump.

SUBCLASS 108, CHARGE PEOPORTION VARYING.

1,075,685. Oct. 14, 1918. Elkin. Carburetor.

1,083,488, Jan. 6, 1914. COrist. Explosion motor.

1,089,462. Mar. 10, 1914, Crist. Explosion motor.

1,107,108. Aug. 11, 1914, Peaslee. Carburetor.

*1,144 549, June 29, 1915. Kane. Carbureting internal-combustion engines.

SUBCLASS 108, THROTILING.

*882 170. Mar. 17, 1908. Schmidt. Carburetor.

*380,082, May 26, 1908. McClintock. Combined carburetor and governor for
internal-combustion engines.

»1,105,142. July 28, 1914, Jager. Internal-combustion engine.

1,180,108. Mar, 2, 1015, Plumm. Throttle valve for carburetors.

*1,149,2?;(. Aug. 10, 1915. Riker. Regulating mesns for Internal-combustion
engines, .

SUBCLASE 112, SUPPLY-VALVE RBEGULATING.
*500,876. Feb. 22, 1898. White. Gas-engine attachment.
STBCLASS 117, AUTOMATICALLY CONTROLLED IGKITING DEVICES.

1,168,692. Dec. 14, 1915. Royce. Controlling device for the electrical ignition
systems of infernsl-combustion engines.

ms 122, CHARGE-FOBMING DEVICES, HEEATING.

276,075. Apr. 17, 1883. Quick. Tramway locomotive.

400,850, Apr. 2, 1889. Humes. Hydrocarbureted air engine,

407,061, July 80, 1888, McNett. Combined gas engine and carburetor.
*573,762. Deec. 22, 1808, Charter. Gas engine.

*G57,788. Sept. 11, 1900. Jessen. Carburetor for explosive engine.
*g73,001. May 14, 1901. Eckhard. Mixer and vaporizer for gas engines,
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*g76,285. June 11, 1901. Van Duzen. Spraying and vaporizing device for
crude-oi] explosive engines.

*759,001. May 3, 1904. Mohler. Carburetor for hydrocarbon engines.

766,580, Aug. 2, 1904, Selisbury., Apparatus for generatlon of gus.

776,982, Dec. 6, 1804. Anderson. Carbureting epparatus for explosive englnes,

854,008. May 21, 1907. Levering. Gas engine,

862877 Aug. 6, 1907. Bacon. Explosive engine,

900083 Oct. 6, 1908. ——— Gas engine.

916,999. Apr. 6, 1908. Chambers, Air heater for gasoline engines.

920,167. May 4, 1009. MecIntyre. Internal-combustion engine,

946,288, Jsan. 11, 1910, Low et al. Internal-combustion engine.

967,117, Aug. 9, 1910. Durand. Means for cooling the cyilnders of internal-
combustion eng-lnes.

968,002, Aug. 28, 1910, Utz. Induction condult for explosion engineg.

971,034, Sept. 27, 1910. Fuller. Alr intske for carbureturs.

972,647. Oct. 11, 1910. Law. (Gas engine.

986,867. Mar. 7, 1911, Bullert. Hot-uir intake.

900,741, Apr. 25, 1811, Jacobs. Fuvel feeding means for explosive engines.

*004 658, June 6 1911, Relchenbach. Oarbureting system.

998,124, July 18, 1911. Scripps. Intake manifold,

1,032,987, July 16, 1912, Plerce. C(arburetor heater.

1,035,614, Anug. 18, 1912. Tow et al. Vaporizing device for emloslve engines.

1, 048 576. Dec. 81, 1912, Page. Heating device for carburefurs.

1050625 Jan. 14, 1918. Dortch. Internal-combustion engine,

*1, 067 908. July 22 1918. Esnault et al. Device for heating the carburetors
of combustion eng‘lnes and more particularly for flying-machine engines.

1,078,919, Nov. 18, 1918. Hall. Internal-combustion engine.

10836;3 Jan, 6, 1914, Eilis. Internal-combustion engine.

1, 098 768. Apr. 21, 1914, Beasley. Device for heating charges for explosive
engines.

1,000,271, June 9, 1914. Sykora. Internal—combustlon engine,

1, 099 842, June 9, 19014, Cobb. Manifold construction for explosive engines.

1099862 June 9, 1914. Schroder. Method of operating Internal-combustion
engines and preheating device therefor. _

1,101,8685. June 28, 1914. Weaver, Fuel heater for internal-combust!on en-

gines. .

*1,101,913. June 80, 1814. Fay. Internal-combustion engine,

%3,108,451. July 14, 1914. Thorney. Combustion englne.

*1,105,017. July 28, 1914, Bassford. IExplosive engine.

1,108,452, Aug. 11, 1914, Itiner. Gasoline vaporizer.

*1,108.881. Aug. 11, 1914. Marnyama. Internal-combustion engine.

1,109,628. Sept. 1, 1914, Hallett. Rotary valve for explosive engines.

1,110,724, Sept. 15, 1914. Stewarit. Carbureting means for use with heavy
fuels.

1,112,589, Oct. 6, 1914, Ashmusen. Internal-combustion engine,

1,124,157, Jan. 5, 1915. Low. Internal-combustion engine using Iiquid fuel.

1,124,918, Jan. 12, 1915. Enudson. Manifold for Internal-combustion engines.

1,125,446. Jan. 19, 1915. Beasley. Device for heating charges for explosive
engines.

1,131,016, Mar. 9, 1915. ‘Thornton ef-al. Alr-heating device for explosive en-
gines., .

1, 183712 Mar. 80, 1915. Doyle. Cooling system.

*1 188,845, Mar, 80, 1915. Farnsworth. Explosive engine,

1,134,667. Apr. 6, 1915. Brooke. Internal-combustion engine.

1,136,074. Apr. 18, 1815. Taylor et al. Explosion engine.

1,185,118. Apr. 18, 1915. Hitcheock. Vapor heater for Internal-combustion
engines.

*1,187,057. Apr. 27, 1915. Halliday. Heavy-oll carbureting system for inter-
nal-combustion englnee

1,142,000. June 8, 191G. . Griesbach. Vaporizer for internal-combustion en-
gines.

1,149,710. Aug. 10, 1915, Beck. Heavy-oil carburetar for explosive engines.

1,151,503, Aug. 24, 1915, Wilesmith. Apparatus for heating the combustible
charges of Internal-combustion engines.

1,152,744, Sept. 7, 1915. McNutt. Revaporizer for internal-combustion en-

gines, .
1,159,446, Nov. 9, 191G, Watts. Carburetor.
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1,160,192, Nov. 16, 1915. Nelson. QCarburetor warmer.

1,168,111, Jan. 11, 1915. Pope. Fuel-heating apperatus for Internal-combus-
tion engines.

1,170,337. Feb. 1, 1918. Robinson et al. Air heater for carburetors.

*1,171,145. Feb. 8, 1915. Lachs. Carburetor.

1,178276. Apr. 4, 1916, Siraubel. Fuel-heating device for internal-combustion

engines.

* 178,972, Apr. 11, 1916, Tracy. Charge-forming device for Internal-com-
bustion engines.

1,180,176. Apr. 18, 1918. Moreton. Carbureting apparatus.

1,190,129, July 4, 1916. DuBois. Carburetor heater.

*1,100,502. July 11, 1918. Rorsback. Manifold for gas engines,

BSUBCLASS 128, CHARGE-FORMING DEVICES, GOVERNOR-CONTROLLED.

871,840, Oct. 18, 1887. Lister et al. Peiroleum motor.
897,517. Feb. 12, 1880, Priestman. Method of working hydrocarburefed air

englnes.

500,462, Nov. 28, 1808. Caps. Carburetor for gas engines.

*552,268. Dec. 81, 1895. Roth. Genersator for gas engines.

580,887. Apr. 18, 1897. Ellis. Explosive engine.

*588,608. June 1, 1887. Raymond. Gas engine.

*506,809. Jan. 4, 1898. Guyer. Gas engine.

*§14114, Nov. 15, 1808. Lefebre. Ol or similar motor.

688,440. Dec. b, 1899. Brille. Combined distributor and regu]ator for ex-
plosive engines.

*359,005. Oct. 2, 1800. Olsen. Gasoline engine.

*871,714. Apr. 9, 1901, Wolfe. Governing device for gasoline engines.

636,654, Nov. 12, 1901. Stearns. Speed regulator for explosive engines, .

*700,126. Sept. 16, 1902, Vanduzen. Vaporizing device for explosive engines.

722,671, Aar, 17, 1908. Burger. (Gsas ebglne

*132,672. Mar. 17, 1808. Burger. Valve for gas engines.

*720,37T. May 26, 1908. Meister et al. Combined governor and gas and air
mixer for explosive engines.

'75-31,991!1;éi June 238, 1908. Hagsn. Carburetor and governor for hydrocarbon
engines.

*784421, July 21, 1803. Krebs. TFuel governor for oil engines.

*735,488. Aug. 4, 1803. Hydrocarbon mixer and regulator for

*770, 490, Jan. 10, 1905. AcKailg. Mixing apparatus for explosion or gasoline

engines,

*782471. Feb. 14, 1905. Sterne et al. Internal-combustion engine,

*788,748. May 2, 1905. Bauer. Gas and oll engine.

*704,192. July 11, 1905. Seal. Internsl-combustion engine.

806,512, Dec. 5, 1905, Abraham. Csrburetor for-hydrocarbon engines,

868,916, Anug. 20, 1907. Gronvelle et al. Speed regulator for Internal-combus-
tlon engines.

*876,519. Jan. 14, 1908. Brothers. Charge forming device for internal com-
bustion engines.,

#885,608. Apr. 21, 1908. Trost. Internal-combustion engine.

004,960. Nov. 24, 1908. Hukle. (arburetor and mixer.

*935,218, Apr. 19, 1910. Smith. Qarbureior.

870,429. Sept. 18, 1910. Davis. Carburetor for internal-combustion engines.

1,075,685. Oct. 14, 1918. Elkin. Carburetor.

*1,076,268. OQct. 21, 1913. Carpenter. Carburetor regulating mechanism,

*1,1283 508. Jan. 5, 1915, Farrell. Carburetor.

1,138,679. Mar. 80, 1915. Taylor. Governor for Internal-combustion engine.

*1.151,156. Aug. 24, 1915. Bingaman, Carburetor.

*1,154,580. Sept. 21, 1915. Merriam et al. Carburetor.

*1,155,004. Sept. 28, 1915. Podlesak. Mixture-reducing device and speed gov-

€TNor.
1,170,199. Feb. 1, 1916. Ver Planck. (Governing mechanism for Infernal-
combustion engines.

SUBCLASS 124, CHARGE-FORMING DEVICES, AUTOMATIC DILUTION.

642,871. Feh. 6, 1900. 'New. Heavy oil engine.
*T51,484. Feb. 2, 1904. Napier et al. Carburetor for petrol motors.
823,185. June 12, 1008. Aliller, Air valve for gas engines.
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*881,832. Rept. 25, 1908. Coffin. Carburetor for hydrocarbon engines.

*888, 1085. Dec. 11, 1908. Cook. Carburetor for explosive engines.

"844 894, Feb. 19 1007. Renault. Qarburetor.

871,861 Nov, 18, 1907 Reineking. Alr Intake regulator for carburetors.

878,077. Feb. 4, 1908. Lobpguemaré,

801,886, June 80 1008. Jordanet et al. Carburetor.

804,286. July 28, 1908. Relneking. Alr intake and regulator for carburetors.

0806.080. Dec. 8, 1008. Le Plain. Automeatic double air inlet for carburetors.

989.549. Nov. 9, 1909. Reineking. Reed air-intake regulator for curburetors,

948,996, Dec. 21, 1909. Relneking. Reed alr-intake regulator for carburetors.

*997,282, July 4, 1011. Bowers. Carburetor.

1,050,200, Jan. 14, 1918. Aubery. Auziiiary air Inlet device for internal-com-

bustion englnes. :

1,086,112, Feb. 8, 1014, Winkler, Mixture regulator.

1,088,802, Feb. 24, 1914, Scudder. Automatic air valve for gas meanifolds.

1,117,676. Nov. 17, 1914, Johnson. Automatic carburetor air supply regulator.

1,117,008, Nov. 24, 1914, Frazier. Automatic valve.

1,142,19?. June 8, 1915. Morgan. Auxiliary valve for Internal-combustion

engines,

1,142,779, June 8, 1915, Umbarger. Gas-saving appliance.

*1 ,143,280. June 15, 1916. Root. Alr-controlled device for gas engine

1,168 eggig Jan, 18, 1916. Eeiffer. Auxiliary valve for mternal-combustlon
nes.

1,171,457. Feb. 15, 1018. Oldham. Alr controller for explosive engines.

'1.183&?6. July 4, 1916. Byrnes. Thermostatic-control device for explosive
nes.

SUBCLASS 125, CHEARGE-FOBMING DEVICES, OIL INTERETPTIKG.
870,242. Sept. 20, 1887. Charter. Gas englne.
SUBOLASE 126, CHARGE-FORMING DEVICES, MOVAELE CARRIER,

550410, Nov. 26, 1805. Hardina. Gas generator, '
71242, Nov, 4, 1902, Jeffery. Carburetor for exploslve engines.
1,184,778, May 80, 1916. Shaw. Aerating fuel pump for explosive motors,

SUBCLASS 127, CHARGE-FORMING DEVICES, MULTIPLE OIL SUPPLY.

*1,105,016. July 28, 1014. Bassford. Explosive engine,

*] 110,488. Sept. 15 1914, Gore. Internal-combustion engine.

1,115,967. Nov. 8, 1914, Papenbrok. Attachment for explosive engines.

1 121, 1185. Dec. 15 1914. Schmid. Internal-combustion engine.

1,180 169. Apr. 18, 1916. Marhenke Fuel-injecting device for internal-com-
bustion engines. . i

SUBCLASS 128, CHARGE-FORMING DEVICES, CONSTANT OIL SUPFLY.

6865,665. Jan. 8, 1901. Solomon. (as engine.

670,946. Apr. 2, 1901, Ash. Vaporizing device for gas engines.
731,001, June 16 1908. Willlams. Explosive engine.

1.189,388. July 4, 1916. Askew. Internal-combustion engine.

SUBCLASS 129, OHABGE-FORMING DEVICES, VALVE-CONTROLLED OIL.

*418,0298. Dec. 24, 1880. Korting. Automatic valve and ignitor for gas engines.
*508,.832, Feb. 8, 1808, Winton, RExplosive engine,

*748,090. " Jan, 5, 1004, Segner. Feed regulator for gasoline engines.

*795.278. July 25, 1005. Essmer. Carburetor.

*308,892. Oct. 15, 1907, Allsop. Pefroleum engine,

*377,738. Jan. 28, 1908, Ash, Gas englne.

%8R7,422, May 12, 1008. Power. Mixing valve for internal-combustion engines.

SUBCLASS 180, OBARGE-FORMING DEVICES, VALVE-CONTROLLED OIL, POSITIVELY-
OPERATED.

*517,844. Mar, 27, 1804, Lambert. Carburetor,

781,5647. June 28, 1908. Corne et al. Cerburetor for explosion motors.

827,308. July 81, 1908. Goodspeed. Valve gear for internal-combustion en-
gines,

1,159, 178 Nov. 2, 1015. Cook. Injector.
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SUBCLABSS 128, CHARGE-FORMING DEVICES, OIL~-EVAPOBATING.

80448, Aug. 4, 1868. Kratze. Improvements in gas engines.

831,078 Nov. 24, 1885, Nash. ‘Explosive-vapor engine.

8335,462. Feb. 2, 1886. Lenoir. Gas engine.

480,585. Aug. 9, 1892. TWeatherhogg. Petroleum or s‘lmﬂar engine,

5T7.189. Feh. 16 1897. Lewis. Vapor engine.

606,504 Junezs, 1808. Bonton. Explosive engine.

*635,208. Oct. 24, 1889, Canda. Carburetfor.

T84,076. Mar. 14, 1905, Hiltscher. Carburetor for gas engines.

785,808. Mar,. 28, 1905. Keating. Carburetor for hydrocarbon engines.

*844.000. Feb. 19, 1907, Smith. Carburetor.

*858,046. June 25, 1907. Westerndorp. Vaporizer for explosive engines.

868,248. Oct. 15, 1907 Bates. Generating oil gas for explosive engines.

8"9 659. Feb. 18, 1908. Low. Hydrocarbon motor.

084 509. Sept. 21, 1909. Flint. Apparatus for vaporizing hydrocarbon ofls.

1,110,807. Sept. 15, 1914, Lucke. Vaporizer for Infernal-combustion engines.

1,131,140, Sept. 22, 1914, Deering. Gas-generating system.

1,156,780. Oct. 12, 1916. Honnold. Combined fuel and cooling system for ve-
hicle engines,

SUBCLASS 184, CHARGE-FORMING DEVICES, OIL-EVAPORATING, SUBMERGED AIR SUPPLY.

499,597. June 13, 1893. Salomon. Carbureior.
642562, Jan. 80, 1800. Probert. VYaporizer for gas engines.

SUBCLASS 135, CHARGE-FORMIRG DEVICES, EXTENDED OIL FILM.

406,540, July 9, 1880, Schlitz. Hydrocarbon engine.

651,017. June b5, 1900. Marne. Carburetor

635,504, Oct, 29, 1901. Bole et al. Qarburetor.

*047,683. Jan. 25, 1910. Brady. Internsl-combustion engine.
1,185,224, AMay 80, 1916. Aanley. Interial-combustion engine.

BURCLAES 1868, CHABGE-FORMING DEVICES, OIL-FEEDING.

200,970. Afar. §, 1878. Brady. Improvement in gas engines.

498,751, Aay 2, 1898. Schumm. Apparatus for supplying oil or other liquids
under pressure.

509,830. Nov. 28, 1893. Seck. Hydrocarbon motor.

6—15458 Mar, 13, 1900. . Ofl-distributing means for oil engines.

852,470. June 26. 1900. Cascaden et gl. Explosive englnes.

686,287. Nov. 12, 1901. Grenter. Feed mechanism for gasoline or like en-
gines.

*T09,428, Sept. 16, 1902, Warring. Hydrocarbon feeder for explosive engines.

T52,181. Feb. 16, 1004+ Ronan. Raw liguid fuel measurer for explosive en-

gines.

817,671. Apr. 10, 19068. Rosseau et al. Oil engine.

*819048. Apr. 2, 1907. Cable. Fuel feed for hydroca.rbon engines.

£€90,522. June 9, 1008. MsacKaskle. Charge-suppiying means for Internal-com-
bustion engines.

033,825, Sept. 7, 1009. McCartey. Fuel feeder for internal-combustion engine,

978,850. Oect. 25, 1910. Rommen. Auxiliary Hquid hydrocerbon tank for inter-
nal-combustion engine.

997,186, July 4, 1911. Johnston. Device for supplying ofl to internel-combus-
tion engine,

1,002,628. Sept. 5, 1911, Baltezor. Internsl-combustion engine.

1,011,931, Dec. 19, 1911, Farquharson. Force-feed carburetor.

1,086,424, Aug. 20, 1912, Bellem et gl. Pump feeding mechanism for internal-
combustion engines.

1,040,815, Jan. 7, 1913. Dsay et al. Starting mechsnism for Internal-combus-
tion engines.

1,095763. May 5, 1914. Winton. Fuel-supply system for automobiles.

*1108,115. Aug. 4, 1914, Schoeider. Charge-forming device for internal-
combustion engines.

1,112,975, Oct. 6, 1914. Bush. Oll-distributing mechanism.

1,154,994, Sept. 28, 1915. Lasche. Fuel-supply system for engines.

1,189,096. June 27, 1916. Grunweald. Pumping apparsivs.
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B8UBCLASE 137, CHARGE-FORMING DEVICES, OIL FEEDING, RECIPROCATING.

650,266, May 22, 1900, McDuff. Feed for explosion engines. '

664,9§L Jan, 1, 18601. Thornton et al. Oil-feeding device for explosion en-
nes. . -

722,481, Mar. 10, 1903. Packard. Hydrocarbon motor.

880,502, Mar. 8, 1908. Boyler. Carburetor for explosion engines.

SUBCLASS 138, UHARGE-FORMING DEVICES, OIL FEEDING, ROTARY.
880,444, Apr. 18, 1807. Baker. (Gas engine.
626,840. June 18, 1899. MacCallum. Apparatus for injecting fuel into com-
bustion chambers of internal-combustion engines.
T70,781. Sept. 27, 1904. Anderson. Ieed valve for explosive engines.
1,177,216, Mar. 28, 1016, Summers. Carburetor.

1,180,334, Apr. 25, 1916. Summers. Carburetor.
1,188,672, June 27, 1916. Summers. Carburetor.

SUBCLASS 188, CHARGE-FORMING DEVICES, PUMPS.

774,034, Nov. 1, 1904. Brillle. Fuel-feeding mechanism for internal-combustion

motors. )
1,011,931, Dec. 19, 1911. Farquharson. Force-feed carburetor.

SUBCLASS 140, CHARGE-FORMING DEVICES, GOVERNOR CONTROL.
970,429, Sept. 18, 1910. Davis. Carburetor for internsl-combustlon engines.
SUBCLASE 141, CHARGE-FORMING DEVICES, MIXING DEVICES.

650,736, May 20, 1000. Sutton. BExplosive englne.

*755,008. Mar. 22, 1004, Wright. %aporizer for hydrocarbon engines.

* 838,707. Oct. 22, 1907. Schneider. Carburetor.

948,402. Feb. 8, 1910. Preston. Vaporizing and mixing device.

*970.251. Sept. 18, 1910. Martha, Internsal-combustion engine,

1,012,380. Dec. 19, 1911. Loose. Mixzer for internal-combustion engines.

1,081,758. July 9, 1912. Westaway. Mixer for internal-combustion engines or
the like.

1,051,369, Jan. 21, 1918, ‘Heath. Charge-mixing device for gas englnes.

1,108,981, July 21, 1914. Bennett. Intake manifgld.

SUBCLASS 142, CHARGE-FORMING DEVICES, SAFETY DEYICES.

484,605. Aug. 19, 1800. Barrett et al. Gas OF vapor englne attachment.
928.710. July 20, 1909, Svagell. Carburetor.

SUBCLASS 180, COMBUSTIBLE MIXTURE SUPPLY STABTING DEVICES.
882,697. Mar. 24, 1908. Walker. Starting device for internal-combustion en-

gines.

892,544. July 7, 1008, Odenbrett. Englne starter.

920,615. May 4, 1909. Nagora, Startlng device for explosive engines.

921,995, May 18, 1009, Jacdkson. Auxiliary startlng device for automoblles.

960,600. June 7, 1910. Pagelsen. Starting device for explosive engines.

0060,815. Sept. 18, 1910. Walker. Starting device for internal-combustion
engines.

083,168. Jan. 81, 1911. Sackrider. Starter for internal-combustion engines.

985,011, * Feb. 21, 1911. Daiilels et al. Gas-engine starter.

900,185, Apr. 18, 1911. Hunt. Engine starter.

1,000,595, Aug. 15, 1911. Gibbon. Starting device for Internal-combustlon
engines. )

#1,014,083. Jan. 16, 1912. Hinkley. Carburetor.

#1,089,229, Sept. 24, 1912, "Walker. Carburetor.

1,051,122, Jan, 21, 1918. Krayer. Means for supplying explosive mixture to
explosive engines, . '

1,161,686. May 18, 1918. Fuhrer. Gasoline engine starter.

1,080,778. Dec. 9, 1918. Myers, Engine starter.

1,081,584. Dec. 16, 1913. Priming sttachment for explosive engines.

1,088,792. Mar, 8, 1014, Perkins. Explosive engine priming mechanism,

1,100,091, June 16, 1914, Pennington. Enpgine starter.
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1,102,001, June 30, 1914, Shockley ef 21, Starting mechanism for internsl-
combustion engines.

1,102,475. July 7, 1914. Cochran. Means for creating and supplying explosive
mixture to explosive engines.

1,117,141, Nov. 10, 1914, Smith. Explosive mixture heater and diluter.

1,157,868, Oct. 26, 19156. Higgins. Carburetor.

1,164357. Dec. 14, 1915, EKaufmann. Primer.

CLASS 261, GAS AND LIQUID CONTACT APPARATUS.
SUBCLASS 10, WITH HEATING OB COOLING, INTEROHANGING.
838,658. May 14, 1907. Stewart. Gasifler.

SUBCLASS 12, WITH HEATING (B COOLING, HEATING.

860,054, Qct. 80, 1900. Hayes. Fuel vaporizer and mixer for explosive en-
glnes and other uses.
672,600. Apr. 28, 1901, Van Duzen. Vaporizing device for crude oil explosive

engines.,
*738,805. July 14, 1908. Charron & Gerardot. Pulverizing carburetor for
petroleum motors.

*817,051. Apr. 8, 1906. Dorman. Carburetor for explosive motors and engines,
909,897. Jan. 19, 1900, Hertzberg. External electrical vaporizer for combus-
tion englnes. .
SUBCLASS 18, WITH HEATING OB COOLING, HEATING, GAS.

*§68,058. Feb. 26, 1901. Dawson. Vaporizing device for explosive engines.
*Re, 12,8322, TFeb. 28, 1905. Dawson. Veaporizing device for explosive engines.

SUBCLASS 15, WITH HEATING OB COOLING, HEATING, LIQUID.
*804,689. Nov. 14, 1903. Enrico. Carburetor for explosion motors. .

SUBCLASS 26, FLUID DISTRIBUTION, PUMPING, AUTOMATIC CONTROL.
270,927. Jan. 28, 1883. Brayton. Regulating the supply of ofl to vapor engines.
SUBCLASS 38, FLUID DISTRIBUTION, VALVED.

*003,616. AMay 80, 1911, Gentle. Carburetor.
996,018. June 20, 1911. Helne. Carburetor and rellef valve for explostve

engines.
SUBCLASS 41, FLUID DISTRIBUTION, VALVED, MULTIPLE JET, PROGBESSIVE.
*818,858. Apr. 24, 1908. Renault. Carburetor.
SUBCLASS 44, FLUID DISTRIBUTION, VALVED, MULTIPLE VALVES, CONNECIED.

*751,918. Feb. 9, 1904 Haynes and Apperson. Carbureting device for explo-
sive engines.

SUBCLASS 50, FLUID DISTRIBUTION, VALVED, MULTIPLE VALVES, CONNECTIED, LIQUID
INLET, WITH GAS INLET,

*387,840. Dec. 8, 1901. KErasten: Fuel-mixing and charge-controlling appa-
ratus for hydrocarbon explosive englnes.

*070,251. Sept. 18, 1910. Miartha. Internal-combustion engine.

*1114229, Qct. 20, 1214, Bingham. Carburetor.

SUBCUASS 51, FLUID DISTRIBUTION, VALVED, MULTIFLE VALVES, CONNECTED, LIQUID
INLET, WITH GAS UUTLET.

«827,872. June 20, 1899. Winton. Fuel feeder or regulator for explosive

engines,
*885,208. Oct. 24, 1800, Canda. OQarburetor.
638,287. Nov. 12, 1901. Greuter. Feed mechanism for gasoline or iike engines.
¥868,707. Oct. 22, 1907. Schnelder. Carburetor.
*008,671. Dec. 15, 1908. Abernethy. Carburefor for explosive engines.
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SUBCLASS 54, FLUID DISTRIBUTION, VALVED, MULTIPLE VALVES, GAS BY-PASS.
891,986, June 80, 1908. Jordanet et al. Carburetor.

SUBCLASS 56, FLUID DISTRIBUTION, VALVED, MULTIFLE VALVES, LIQUID INLET, WITH
GAS INLET.

675,424, June 4, 1901, Sturtevant. Carburetor for explosive e.nglnés.

SUBCLASS 62, FLUID DISTRIBUTION, VALVED, CONTACT SPACE.
*811,807. Jan, 80, 1008. Hibbard. Vaporizer.

SUBCLASS 65, FLUID DISTRIBUTION, VALVED, GAS OUTLET.
781,001. June 16, 1908. Willlams. Explosive englne. '

BUBCLASS 67, FLUID DISTRIBUTION, VALVED, LIQUID INLET, PLUBAL
©302,444, Feb. 4, 1902. Harrls. Carburetor for explosive engines,

SUBCLASH 68, FLUID DISTRIBUTION, VALVED, LIQUI':J INLET, PI.UB.AI., FLOAT ARND
MANUAL, ’

*844.000. Feb. 19, 1007. Smith. Carburetor.

SUBCLASS 81, CONTACT DEVICES, RECIPROCATING.
862,856. Aug. 6, 1007. Tygard. Vibrative liquid atomizer and mixer.

SUBCLASS 84, CONTACT DEVICES, ROTATING, IMPELLER.

810,040. Awug. 80, 1888. Ford. Carburetor.
1,114,784, Oct. 27, 1914, Hopkins, Fluid-fuel feeder,

SUBCLASS 104, CONTAQOT DEVICES, POROUS SHEETS, SURFACE CONTACT, CAPILLARY
FEED.

80,448, Awug 4, 1868. Kraize. Improvement In gas englnes,

SUBCLASS 105, CONTACT DEVICES, POEOUS SHEET, GAS FLOW, CONTEOL.

086,605. Mar, 14, 1911, Svagel & Padfleld. Carburetor for gas and gasoline
englnes.

CLASS 60, MISCELLANEQUS HEAT-ENGINE PLANTS.

SUBCLASS 4, BOTARY ENGINE.

1.185,082. June 6, 1916, Casro. Fluid mixer and power generator for rotary
engine,
SUBCLABSS 80, COMPUSTION PRODUCTS INJECTED.

1,024,079, Apr. 28, 1912, Jepnings. Internal-combustion generator.

LIST NO. 4

SErEcTED CRo8S-REFERENCE PATENTS FROM THE SEARCHED SUBCLASSES, WITH
PATENTS WHICH APPEAR IN EITHER oF THE THREE PREVIOUs LisTd OMITTED.

8,607. May 25, 1844. Perry. Gas engine. . _ )
4,800, Oct. 7, 1846, Perry. Gas engine. - Z
168,628 Oct. 11, 1876. Daimler. Alr and gas engtne. .

195,5685. Sept. 25 1877. Dreckmann. Gas engines,

258884. June 6, 1882. Burrltt. Gas motor engine.

260,518. July 4, 1882, Wigmore. Gas moior engine.

801,009. June 24, 1884, Rachholz. Gas engibe.

822,062, July 14, 1885. Nash. Combined fuel converter and gas engine.
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881,080. Nov. 24, 1885. Nash. Method of operating ges engine,

883.838. Jan. b, 1886, Delamare et al. Gas engine.

889,225. Apr. 6, 1886. Sintz. Gas engine.

840,458, Apr. 20, 1886. Nash. Gsas englne.

84T7,469. Aug. 17, 1888. Clark. Gas englne.

847,656, Aug. 17, 1888. Smith. Gas engine.

388,775. May 20, 1888, Siniz. Gas engine.

402,549, Apr. 80, 1880, Wilcox. Gas or alr engine.

414178, OQct. 29, 1889. Stevens. Combined gas and compressed air engine.
415,448. Nov. 19, 1883, Charter. Hydrocarbon or gas engine.

*4.17 924, Dec. "4, 1889. Korting. Method of automsatic ignltion in gas en-

gines.
421 473. Feb. 18, 1800. Baker. Gas engine.
4..4000 Mar. 25, 1890. Hibbard. Rotary gas engine.
*433,806. Aug. 5 1890. Otto. Motor engine worked by oll vapor.
*433 807. Aug. §, 1890. Otto. 3Iotor engine worked by oll vapor.
486,986. Sept. 23, 1800. Eisenhuth. Explosive engine, :
439,200 Oct. 28, 1890. BShanck. Gas engine.
489,702. Nov. 4, 18900. Stusrt. Petrolenm engine or meotor.
'-143 886. Mar. 17, 1891, Vanduzen. Gas or gasoline engine.
451,621, May G, 1801, Lewis. Gas engine.
455,888. July 7, 1801, Charter. Gas engine.
'-156.84. July 21 1861, Coffleld et al. G2s engine.
460,0‘70. Sept. 22, 1801. Hobbs. Rotary gas engine.
*489 202. Sept. 6, 1892. Schumm. Gas or ofl motor engine.
498,700. May 30, 1893. Walls. Gas engine.
506,817. Oct. 17, 1808. Hobbs. Gas engine.
511,685. Dec. 28, 1803. Lewls. Gas engine.
511,855. Jan. 2, 1894, Mann, Electrobydrocarbon engine.
522,712. July 10, 1894 Hirsch. Gas engine.
*528 S11. July 24, 1804 CQampell. Oil engine.
525, 651. Sept. 4, 1804, Grant. Gas engine.
'525,857. Sept. 11, 1894 AfcGeorge. Gas englne.
582,089, Jan. 8 1805. Robinson. Gas or vapor and alr mixing end spraylng
device,
*532,100. Jan. 8, 1895. Robinson. Vaporizing end ignition device.
532,412, Jan. 8, 1895. Bilbault. Gas or petroleum engine.
*584 854, Feb. 19, 1805, Weber. Gas englne.
586,020. Afar. 19, 18H5. Gill. Gas engine.
B87,258. Apr. 9, 1895. Van Zandi. Gas engine.
*587,370. Apr. 9, 1895, VWalls, Gas engine.
*530,710. Aay 21, 1895, Sintz. Gas engine.
541,778, June 25, 1805. Mead. Gas engine. .
548,004, July 28, 1895. Hopkins. Motor for bicycles. .
548,022, OQOct. 29, 1895. Norman. Q(as and oil engine.
550,163. Nov. 19, 1895. Durand. Compressed-air motor.
550,268. Nov. 26, 1885. Froelich. Gas engine,
*550,451. Nov. 26, 1805. Lanson et al. Gas engine,
*550,785. Dee. B, 1803. Friend. Hydrocarbon motor.
555,878, Feb. 25, 1806. Henrlod-Schwelzer. Petroleum motor.
560,149, May 12, 1806. Rober. Veapor engine.
562,230. June 16, 18068. Mex. Petroleum motor.
568,249. July 7, 1808. Baker. Gas engine,
584,576, July 21, 1896. Altham, Oil engine,
BB4.577. July 21, 1896. Altham. Ol engine.
565,786. Anug. 11, 1806. Olds ef gl. Gas or vapor engine,
569,580. Oect. 18, 1896. Winter. Gas engine.
571,684. Nov. 17, 1808. Lewis. (Gas engine.
*574.183. Dec. 20, 1808. Underwood. Mixer for gas engines.
574,585. Jan. 5, 1807. Grohmann. (as engine.
579,554, Mar, 23, 1897. Blum. Gas motor.
582,108. May 4, 1897. Winton. Explosive engine.
#3584 666. June 15, 1897. Bollée. Motor vehlcle.
*588,468. Aug. 17, 1887. Pace, Combustion engine.
*505,048. Dec. 7, 1887. Chase. (Gas engine.
*505,652. Dec, 14, 1807, Banki et al. (Gasollne motor.
*506,809. Jan. 4,1888. Guyer. Gas engine.
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597,389, Jan. 18, 1808. Bullls. Gasoline engine.
59802& Jan, 25, 1808, Sims#rk, Gas engine,
599285 Feb. 15, 1808. Hider. Explosive engine.
*599 875. Feb. 22, 1808. White. Gas englne. .
*500,376. Feb. 22, 1898. White., Gas-engine attachment.
*800,147. Mar. 8§, 1808. Halvorson. Explosive engine.
602,556, Apr. 19, 1898, Dayle. Gas or gasoline engine.
603,518. May 3, 1898. Clover.. Oil gas motor.
*603,086. May 10, 1808. Henriod. Explosive engine.
*@08,068. Aug. 8, 1898. Morava. Gas or oll motor for bicycles.
*610,460. Sept. 6, 1808, Petrot. Self-propelling carriage.
©615,978. Dec. 18, 1898, Fielding. Internal-combustion motor,
617,(}22. Jan. 8, 1809. Irgens et al. Means for converting heat Into- motorie
orce.

618,972. TFeb. 7, 1899. Alsop. Gas engines.
"619 778. Feh. 21 1809. Murray. Gas engine,

0602. Mar. 7, 1899 Maxim. Explosive engine.
622,708, Nov. 11 1899. Fagerstrom. Regulating device for petroleum motor.
628,567, Apr. 25, 1809. Secor. Speed regulator for explosive engines.
“'&_4 504. May 9, 1899. Wilkinson. Motive-power mechanism,
"'626,121. May 80 1809. Winton. Speed regulator for explosive engine.
*627,219. June 20 1899. Woolf. Air and gas engine,
627,859, June 20 1899. Steele. Automobile vehicle.
682,474, Sept. b, 1899, Sangster, Motor-driven vehicle,
*382,917. Sept. ]2 1899. Dallenbach Explosive engine.
*g85,218. Oct. 17, 1899, Winton. Ofl valve for gasoline engine.
*886,048. Oct. 31, 1899. Korsmeyer. Gasoline or gas engine.
8388,881. Dec. 5, 1889. Grant. Motor vehicle.
*840,804. Jan. 2 1900. Yewls. Gas engine.
*840,674. Jan. 2, 1900. Lewls. Explosive engine.
640,890, Jan. 9, 1900. Elsenburth. Afr and gas englne.
641,727. Jan. 23 1900. Robertson et al. Gasolipe engine,
852,644, June 26 1000. Miller. Gas englne.
*g58127. Sept. 18, 1000. Slmmonds. Gas or gasoline engine.
*358.867. Sept. 25, 1000. Haynes et al. Explosive engine.
680,129, Oct. 23, 1900, Standish. Rotary explosive motor.
662,169. Nov. 20 1000. Gender. Engine operated by fluld under pressure.
667,908, Feb. 12, 1901. Hatcher. Speed regulator for explosive englne.
*370,808. Muar, 26, 1001. McMahon. Gas epgine, “. .
678,109. Apr. 80, 1901. Brouder. Gas engine.
673,110. Apr. 30 1901. Bronder. Motor vehicle.
681,287. Aug. 27. 1901, Worth, Speed regulator for explosive engines,
*882,608. Sept. 12, 1901, Duryea. Explosive engine for motor vehicle.
*§82 682, %ept. 17, 1001. Hafelflnger. Motor. blcycle.

. QOct. 8, 1901, Valentynowlez. " Explosive engine,

685,722, Oct. 20, 1001, Marrder. Rotary explosive engine.
*800,481. Jan. 7, 1902, Sweet. Explosive engine.
702,874. June 10, 1802. MecCall, Alr superheater or carburetor.
708,511, July 1, 1902, Wood. Ol vapor englne.
706,711, Aug. 12, 1902, Andres. Multiple-cylinder explosive engine.
707,798. Aug. 26, 1902. McKalg. Gasoline engine.
714,858. Nov. 25, 1902. Anderson et al. Combination hot-air ‘and gas englne,
728,844, Msgar, 81 1908. Dingman. (as englne.
T24,768. Apr. 7, 1008, Wallmann. Means for vaporizing water,
729, 984. June 2, 1003. Wallmann. Compound internal-combustion engine.
737.080. Aug. 25 1908. Brown. Engine worked by oil vapor or gas.
741,824. Oct. 20, 1908. Pehrsson. Gasoline engine. .
742799, Oct. 27, 1003. Ostergren, Internal-comhbustion engine.
*7468,701.  Dec. 15 1003. Hibbard. Explosive engine,
748509 Deec. 29, 1908. Klockslem. Valve gear for hydrocarbon tractlon en-

gines
757,882, . ‘Apr. 19, 1904, Palmer. Explosive engine,
759 011. May 8, 1004. Pfister. Gas genecrator for explosive englne
*760 833, May 17, 1904. Hardenbrook et al. Valve gear for exploslve engline.
763,089. June 21, 1904. Bates. Oil-gas generator. . L
768.778. June 28, 1004. Marlitt. Rofary explosive motor.
*705,814. July 26, 1004. Chamberlin. Explosive engine,
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Ti2,181. Oct. 11, 1904 Clandel. Apparatus for the manufacture of gas.
776,243. Nov. 15, 1904. Losch. Explosive engine.

776,800, Dec. 6, 190+ Rochow. Explosive engine.

ki 6982. Dec. 6, 1904 Anderson. Csarbureting apparatus for explosive en-

nes,
*778,154. Dec. 20, 1904. Sweeder, Gas engine,
T87,254. Apr. 11, 1905. Young. Rotary carburetor.
705,422, July 25 1905. Thomson. Means for preventing pounding In internsl-
combustion engine.
796,686. Aug. 8 1905. Westendorp. Explosion engine.
801,927, Oct 17, 1905. Smith. Fuel-mixing device for gas engines.
*806,189. Dec. 5, 1905. Hayes. Device for vaporizing lquids.
*808,760. Dec. 5, 1905. Van de Putte. Injecting and mixing device for hydro-
carbon mofors.
809,451, Jan. 9, 1908. Kyle e al. Double-acting explosive engine.
*812,871. ¥eb. 1B, 1908. Secor. Speed regulator for explosive engine.
*816,109. DMar. 27, 1906. Luiz. Explosive engine.
823,080. June 12, 1006. Hils. Valve gear for explosive engine,
*825,681. July 10, 1908. Franquist. Controller for motor vehlecles.
828!?...11 bAIug. 14, 1906. Trinkler. Internal-combustion engine for liguld com-
ustible, : :
*385773. Nov. 18, 1006. Brady. Internal-combustiion engine.
*846,434. Mar. 5, 1807. Underwood. Internal-combustion engine,
848,607, AMar, 26, 1007. Thomson., Oil or gas engine.
84:8.%9{]. Apr. 2, 1907. Ford. Speed controller and regulator for explosive en-
nes.
849,578. Apr. 9, 1907. Shadall. Motor for rock drills and similar tools.
*356,760. June 11, 1907. Bense. Combustion engine.
857,780. June 25, 1007. Goodspeed. Internsl-comhustion engine.
*861,878. July 30. 1907. Mayer. Speed-regulating device for antomob!les.
862,8377. Aug. 6, 1807. Bacon. Explosive engine,
*866,002. Sept. 17, 1907. Dallenbach. Internal-combustion engine.
608. Oct. 15, 1907. Low, et al. Hydrocarbon motor.
*874.822, Dec. 24, 1907. Baird. Carburetor.
876,003. Jan. 7, 1908. Lawless. Internal-combustion engine.
877,780. Jan. 28, 1908. Palmer. Explosive engine.
878,982, Feh. 11, 1908. Brady. Vsaporizing device for Intermal-combustion

engines,
*870,884, Febh. 25, 1908. McOlintock. Crude-oil engine.
880,704, Mar. 8, 1908. Wood. Gas engine,
%882 170. Mar, 17, 1908. Schmidt. Carburetor.
882,080. Mar. 24, 1908. Fricke, et al. AMixing valve for explosive engine.
886,519. May §, 1908. Enickerbocker. Internsl-combustion engine.
"886,760. May 5, 1008. Brush. Carbureting mechanism for Internal-combustion

engines

*880,082. May 26, 1908, McClintock. Gomblned carburetor and governor for
internal-combusﬂon engine,

889,260, June 2, 1908. Poolesak, et al. Fuel- feeding device for internal-com-
bustion hydrocarhon motors.

889, 528, June 2, 1908. Jeffery. Speed-controlling mechanism for automobile.

'891.064. June 16, 1908. Heatheock, et al. Engine governor.

*802,501. July T, 1808. Cogswell. Internal-combustion engine.

8089230. Sept &, 1908. Lake. Gas engine.

903,002. Nov. 17, 1908. Simmons. Combustion engine. - -

904.267 Nov. 17, 1908. Korting, et al. Explosion petroleum engine.

907,879. Dec. 29, 1908. Reeves, et gl. Balanced proportioning valve for ex-
plosive engine.

909,917. Jan. 19, 1909. Low. Elecirically operated starting vaporizer for com-
bustion engines.

$22,009. May 18, 1909. Marquardt. (asoline éngine. i

924.483. June 8§, 1909 Manuel. Fuel feeder.

925,708. June 22, 1909. Atkins Intermal-combustion motor.

083, Tt Sept. T, 19009. Illy. Alixing attachment for Internal-combustion engines.

938,007. Sept. 14, 1909. Illy. Combustion pressure generator, mixer, and engine.

942 070. Dec. 7, 1009. Higgins. Internal-combustion motor.

044.867. Dec. 28 1900. Hunter. Carburetor.

046,780. Jan. 18, 1910. Johnston. Internsl-combustion engine,
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052,480, Mar. 15, 1910. Higgins. Method of operating oil engines,

961,059, June 7, 1910. Abbott. Gas engine. .

964,410, July 12, 1910, Fox. Heater for carburetor. _

970,987, Sept. 20, 1910. Merrett, et al. Infernal-combustlon engine.

979,667, Dec. 27, 1010, Harpster. Vaporizer for internal-combustion engine,

080,026, Apr. 11, 1911, Murphy. Fuel injector for internal-combustion engines.

*091,020, May 2, 1911. Scott. Internal-combustion engine. _

*004,887, June 6, 1911, Nageborn. Carburetor,

*1,017,760. July 18, 1911. Secripps. Imtake manifold.

1,018,372, Feb. 20, 1912. Hanchett. Mixer for gaseous fuel.

%1,022,808. Apr. 8, 1912. Troutt. Internal-combustion engine.

1,024,808. Apr. 28, 1912, Willoughby. Aeroplane-engine controlling mechanism.

*1,028,425. May 14, 1912. Barthel. Carburetor. )

1,081,245, July 21, 1912, Chapin. Internal-combustion engine.

1,050,779. Jan. 14, 1918. Miller. Internal-combustion engine.

*1,054,728, Mar, 4, 1918, White et al. Power device.

1,058,601, Apr. 8, 1918, Jackson. Method and apparatus for operating petroleum
explosive engines. )

1,059,967, Apr. 29, 1918, Babbitt. Steam-supplied carburetor.

1,066,768, July 8, 1918, Vogt. Infernal-combustion engine. ]

1,066,936. July 8, 1913. McKenzle, Means for supplying liquid fuel to in-
ternal-combustion englines, ]

*1,088,195. July 22, 1918. 'White et al. Power service.

1,068,880. July 29, 1918, Westaway. Vaporizing valve.

1,070,189, Aug. 12, 1018, Eessler. Explosive engine,

1,078,578, Nov. 25, 1918. Peterson. Internal-combustion engine.

1,079,850, Dec. 2, 1918, Norton. Vaporizing attachment.

1,081,228, Dec. 8, 1918. Fuchs. Fuel gasifler for internal-combustion engine,

1,085,425, Jan. 27, 1014, Hobe et al. Electrical primer.

1,086,684, Feb. 10, 1914, Wright. Hydrocarbon engine. .

1,088,864, Mar. 8, 1914, Wadsworth. Fuel-feed system for ebgines with
starter.

1,008,558. Apr. 14, 1914. Eberle. Process of supplying fuels which Ignite with
dificulty to Internal-combustion engine. S

1,006,056. May 12, 1914, Ray. Valve for explosive engines.

1,102,812, July 7, 1814. Harrington. Internal-combustion motor.

1,104,968. July 28, 1914. Crothers. Internal-combustion engine.

1,105,047, July 28, 1914, Thomson. Oil engine.

1,107,103. Aug. 11, 1914, Peaslee. Carburetor.

*1,107,686. Aug. 18, 1914, Westenderp. . Hydrocarbon engine,

1,111,885, Sept.22,1914, Walden. Fuel-oll delivery system for motor vehicles.

1,112,124, Sept. 29, 1914, Dunton. Fluid-pressure means for forcing fuel into
internal-combustion engines,

1,121,850, Dec. 22, 1614, Knesera. Internal-combustion engine,

*1128T17. Feb. 16, 1915. Ottoway. Carburetor.

*1,180,815, Mar, 9, 1915. Mansbridge and Nash, Vaporizing attachment.

1,184,684, Apr. 6, 1915. Kramer. Internal-combustion engine.

*1,144,549. June 29, 1915, Kane, Carburetor for internal-combustion engines.

1,146,485, July 18, 1915, McVickar. Internal-combustion engine.

1,147,108, July 20, 1915. Sheppard. Primer.

1,149,208, Aug. 10, 1918, Scott & Sherman. Charge-forming device for ex-
plosive enginea.

1,249,821, Aug. 10, 1915. Baker. Method of and apparatus for delivering
liguid fuel to ofl engines,

%1,149,697. Aug. 10, 1915. Riker. Regulatlng means for internal-combustion

engines.
1,150,085. Nov. 9, 1915, Orlopp. Fuel connection for internal-combustion

englnes,

1,168,758. Dec. 14, 1915, Kahlenbherg. Gas engine.

1,166,280. Dec. 28, 1915. Lemp. Fuel pump. _

1,168,421, Jan. 18, 1916. Riker. Contralling means for internal-combustioa
engine,

1,178,105, Feb, 22, 1816, Iniernal-combustion englne.

Re. 10,051, July 381, 1888. Delamarre-Debouttevell. Gas engine.

*Re, 11,775, Sept. 26, 1899. Pace. Combustion engine,
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PART IIl.

NEW CLASSIFICATION AND ASSIGNMENT OF
CARBURETORS.

By Cuarrrs E. Luckes.

(A) NEW CLASSIFICATION. OF CARBURETORS OF THE PROPOR-
TIONING-FLOW TYPE ON A RATIONAL BASIS OF SIMILARITIES
AND DIFFERENCES, BOTH OF STRUCTURAL AND FUNCTIONAL
OPERATIONS. .

Those cases appearing in the four official lists of carburetor patents
that upon examination are found to be proportioning-fiow car-
buretors are marked with an asterisk [*], and these are rearr
here according to the new basis of clasmélcation, which provides 15
classes and 61 subclasses. The distinction between one class and an-
other is indicated in Table I, which serves as a general guide to the
following list of definitions of the new general classes and the several
subclasses under each. TIn general the distinction between the classes
is based on the constancy or val"iabﬂitﬂv of the area of the fuel and
air flow passages, with reference to flow rate. Any such passage
that does not automatically vary with flow rate is regarded as fixed,
even though s manual adjustment is provided; in this case the area
is adjustably fixed. It is necessary for the condition of variable ares,
that the passage be provided with a regulating valve which graduates
the area with reference to flow, and such 2 valve acting as, or con-
nected to, a throitle, is reﬁarded as automatic, as well as when inde-

an

pendent of the throttle actuated automatically by the flow itself.
Tasre I.—Guide to new classiflcation of proportioning-flow carburetors.
Clsss. Bubclasses. Fasl inlet. Afr Infet.
j R 1.1,1.2,1.38,14........ Fixed, with pericdic stop valve...| Fixed.
IS AN Flxed from PUMD......eevuueemoon Fired, with aivmotor driving
ump.
Beunn. 3.1,3.2,3.3,3.4,85.._.
4.0 ir%58,34,35 Hple, fixed.
Buvewsn 51,52 6800 nnn A N
Gomennn 6.1,6.2,0.3,6.4,6.5,65.]. tiple, fixed
7. T1,7.2,7.3,74,75..... szege, varisble with regulsiing
Ve,
- TR 8.1,8.2,8.3,84,85,86.|..... [+ 1 T -] H\J‘_Jﬂtlpln, variable with regolating
Ye.
Beene. 9.1,9.2,9.3,0.4,8.5..... Multiple, fixed Single, variable with regulating
ve.
10...... 103, 10.2, 10.3, 104, |..... do.... Multiple, variable with regulating
10.5,10.8, 10.7, 10.8.” vu?a.’ )
m,vaﬂnbla with regulating | S8ingle, fixed.
| P { TR fevamsmmnnes] Multiple, fixad.
n...... L1213, 114 o... diltiple, variabis with regalating Bingle, Sod:
valve.
N - | PR Multiple, fixed.

72805°—S. Doc. 559, 64-2- 10 145
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Tasre IL.—Guide to new classification of proportioning-flow carburetors—Contd.

Clase. Subelasses. Fual inlet. . Alr Inet,

1...... 12.1, 12.2, 12.8, 12.4, | Single, variable with regulating } Single, variable with regulating
125, 12.8, 127, valve. . e ve.

1...... 181, 188,183, 184, |..... dCunereneenmnennneranecrnnsnns Multiple, variable with regulating
ve.

’ Slpvglle, varfable with regulating | Single, variable with rogulsting
Ve, . Ve.

H...... 141, H2e00eenncnnnns Multiple, variable whh regulating | Multiple, variable with regolating
va. Vo,

15,..... 1.5 W 1% S ariable thermostatically.. ...... Variable thermostatically, baro-

metrically.

PROPORTIONING FLOW CARBURETORS—NEW CLASSES AND
SUBCLASSES.

NEW CLASS 1.~—CARBURETORS, PROPORTIONING FLOW, FIXED AIR AND FUEL
INLETS, PERIODIC FUEL VALVE.

Includes all cases of a single fuel inlet with a fuel valve opened
each suction stroke Without—%raduation of movement; single or
double air inlet with a similarly operated valve or no air valve at
all. Both the air and the fuel passages are of constant area when
open. Normally designed for pressure supplies of fuel and for
slow speed engines, more particulerly those of the hit-and-miss
governed stationary type, but not to the exclusion of others. TFixed
ares does not exclude manually adjusted air or fuel openings or the
valves to make such adjustments beceuse they do not change flow
area with flow rate.

New subclase 1.1—Mechanically operated fucl valve, single air
inlet.—The engine valve gear operates the fuel valve with, or with-
out, an air inlet valve, in synchronism with the engine inlet valve, by
direct mechanical movement or indirectly as, for example, by mak-
ing electrical contacts to energize a solenoid.

ew subclass 1.2—Single air inlet with automatic valve, fuel inlet
in seat—Single air inlet fitted with an automatic valve closed by
gravity or a spring, and opened by the air flow or vacuum of disk,
swing or other type, lifting substantially the same amount and ex-
posing the fuel inlet completely, each time it lifts. The vacuum be-
yond fhe air valve has little or no influence on the fuel flow.

New subclass 1.3—Single air inlet automatic valve, fuel inlet be-
yond.—The lifting resistance of the automatic valve results in a
vacuum beyond it, which directly influences fuel flow.

New subclass 1.4—Double air inlet, primary and secondary.—Air
enters at two points, the primary directly sweeping the point of
fuel inlet and exerting its velocity head influence on fuel flow, the
secondary entering elsewhere and normeally through a manually ad-
justable opening.

New class &—Carburetors proportioning flow, metering fuel pump,
air motor driven—All types of air motor operated by the air that is
being drawn into the engine by its piston suction, driving directly a
fuel pump, when the air motor and the fuel pump are equivalent to
two volume meters, the former driving the latter. Excluding fuel
pumps operated by pressure pulsations of the air as not essentially
related to the volume of air passing, and also all engine-driven fuel
pumps with air fans or compressors as not essentially proportioning.
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New class 8—Carburetors, proportioning flow, aspirating, single
fized fuel and air inlets—All cases of fuel and airpi.nlets not pgo-
vided with graduating valves, but allowing manual adjustments,
where the fuel enters only because of a depression of air pressure
caused by the air flow as s result of the air velocity head, or of the
entrance resistance or both. Single inlet for air includes a series
of holes as equivalent to a slot when all the air flows and acts in the
same way. Iuel inlets are single even when branched or of several
orifices, 1f 21l are located in the same vacuum and act tofge{her. In
all cases “aspirating® implies that the fuel is taken from a cup
normally, but not always of conmstant level type, open to the atmos-
phere, the level in which is below that of the fuel inlet. The ar-

ement is always such that there is no fuel flow until the flow
of air causes a lowering of pressure at the fuel outlet.

Few subclase 3. I1—Fuel inlet at air throaf—Air passages more or
less regularly tapering toward a minimum area section or throat
and later ex andggg, of which the venturi tube is the type form,
and often called in the less perfect forms, “choke” or “strangle”
tubes, with the fuel inlet at or near the throat. Such passages may
be curved as well as straight. Normally the reduction of pressurs
inducing fuel flow is wholly due to air velocity head, and not at all
to entrance resistance, but not exclusively so.

‘New subclase 38—Air guides or bafles—After or during entrance,
the air is guided so as to sweep the point of fuel entrance to produce
an air velocity head vacuum effect on fuel flow, positively or nega-
tively, if such positive action tends otherwise to become too vigorous.

New subclass 8.8—Rotating fuel spreader, air driven—Movement
of the air causes an air motor, usually constructed like a fan to rotate,
and the fuel is discharged directly on the vanes or on & separate
plate driven by them. gI‘he rotation may aid in fuel discharge by
centrifugal action, but the fuel flow is primerily due to the vacuum
at the outlet, otherwise the case would come under class 2.

New subclass 3.4—7V ariable jet and throat relation—Air passages
normally tapered to form a throat and the fuel inlet located at the
end of a nozzle. Either air throat or fuel nozzle may be fixed in
Eosition while the other moves under the influence of the air flow,

ut without changing the flow area of either the air or the
fuel passage. The effect is to change the velocity head at the fuel
outlet with flow, usually automatically, from what it would be if
the fuel outlet remained at a fixed point with reference to the throat.

New subclass 85—V ariable float chamber pressure—Fuel is taken
from a closed cup or chamber, fitted with a valve, float, or diaphragm
controlled for level, but the pressure on the chamber, instead of
being constant atmospheric or otherwise, is varied, sometimes in-
creased to induce a greater fuel flow, and sometimes decreased to re-
tard an excess fuel flow. In some cases a smsll air flow through
this chamber is used to secure the pressure control desired, but this
is not considered as air flow in the ordinary sense because the quan-
tity is negzligible._

New class j—Carburetors, proportioning flow aspirating, single
fuel, multiple air inlets, both fired—Two or more air inlets, all
fixed or adjustably fixed in area, which car be grouped in two ways.
The first grouping is into primery and secon , the former in-
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cluding all air that sweeps the fuel inlet and adds by its velocity
head some vacuum to induce fuel flow to the entrance resistance of
both primary and secondax;y air; secondary air being that which enters
beyond or by-passes the Iuel inlet, and, therefore, has little or no
aspirating effect on the fuel by its velocity head. Cases of this sort
are classed here. The second grouping is into plain and mixed flow
air passages, each with its own inlet, and such cases are classed under
subclass 4.1. : ]

New subclass fI—Mized flow~—Part of the air, usnally a small
amount, enters the fuel passage, relieving the vacuum otherwise
acting on the fuel at that point and thereby affecting its flow. Be-
yond the point of air entrance into the fuel passage both this air
and the fuel move together to the fuel inlet constituting mixed flow.
This mixed-flow air entrance may be active throu%_h the whole range
of the. carburetor-flow rates or only during the high-flow rate
periods—i. e., continuous or intermittent. .

New class 5—Carburetors, proportioning flow, aspirating, multiple
Juel, single air inlets, both fized —TF uel inlets are multiple when they
are differently situated for fuel flow at different heights above the
level of the constant level chamber in regions of equal vacuum, or
at the same heights in regions of different vacuum, or both, regard-
less of the number of actual orifices. Being fixed, they are without
valves for graduating or regulatin% flow, though stop valves may be
present, or manually adjusted valves or periodic opening valves,
as in class 1. All the fue] inlets need not-work continuously; some
may act intermittently at some particular flow rate.

New _subclass 6. 1—Main fuel inlet, with supplementary high-speed
jet—One or more of the fuel inlets act throughout the whole range
of air flow or mixing-chamber vacuum, while another one or set of
fuel inlets will come into action when the vacuum is high, due to
high rates of air flow, and is therefore intermittent.

ew subclass 68— ain fuel inlet, with supplementary idling
jet—The supplementary jet acts only when the throttle is closed and
is out of action when the throttle is wide open or the air-flow rate
high. The main fuel inlet acts throughout the entire range of air-
flow rates except perhaps on closed throttle, when it may go out of
action, being replaced by the idling jet.

New gubclass 5.3—Fuel standpipes.—A tube with holes at different
heights above the level in the constant level chamber serves as the
fuel inlet, or there may be separate tubes with outlets placed corre-
spondingly. Increase of vacuum in the mixing chamber, due to
increased air flow, causes the fuel to rise to successively new and high
orifices, the fuel fiow increasing correspondingly.

New class 6—Carburetors, proportioning flow, aspirating, multipls
fuel and multiple air inlets, both fived.—More than one fuel in et,
differently situated for flow, and more than one air inlet also different
in position or action, the several inlets gcting continuounsly, or inter-
mittently by succession or alternation. c

New subclass 6.1—Double. carburetor, progressive, by throttle—
Two complete carburetors each with its own fixed fuel and air inlets,
one working throughout the whole range, the other being brought
into action %y the firottle as it approaches full open position.
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New subclass 6.8—MHultiple carburetor, progressive, by throtite—
More than two complete carburetors, each with its own fixed fuel and
air inlets, one always in action and the others brought in successively
as the throttle is opened. :

New subclass 6.3—Double carburetor, progresgive, by vacuum.—
Two complete carburetors, as in class 6.1, but the second brought into
action by the vacuum acting on a piston, disk, or diaphragm, when
the air flow in the first becomes high enough to result in a vacuum in
excess of a predetermined velue.

New subclass 64— ultiple carburetor, progressive, by vacuum.—
More than,two complete carburetors, each with its own fixed air and
fuel inlets, one always in action and the others brought in successively
by the vacuum. '

New subclass 6.5—ilixed flow—Part of the air enters one or more
of the fuel passages thereby affecting the fuel flow. This mixed flow
action may be continuous or intermittent end msy affect all the fuel
inlets or only one. Yhen intermittent, the mixed flow may act on one
of the main fuel jets to modify its flow af high rates, or at low rates
due to closed throttle may act as a jet, or both. Two fuel inlets,
side by side, are multiple when one discharges fuel only while the
other discharges fuel and air, even though the jets are in the same
vacuum because this vacuum does not aet equally in producing
fuel flow in both.

New subclase 6.6—Fuel standpipe—Multiple orifices in a stand-
Fipe at different levels, or multiple passages with outlets at different
evels coming successively into action as the vacuum increases, re-
ceiving primary air from one or one set of air inlets, secondary air
entering beyond from others.

New class 7—Carburetors, proportioning flow, aspirating, single
btwed inlet and single air inlet with requlating valve—A fixed fuel
inlet is associated with one air inlet provided with a valve for graduat-
ing the air-inlet area as flow changes, so that for any given flow rate
the vacuum acting on the fuel itﬁet and inducing fuel flow is not
the same as it would be with a. fixed air inlet. The vacuum is, there- .
fore, not merely the result of a given rate of air flow, but depends
just as much, or more, on the air-inlet ares as regulated by the air
valve. This air valve may be actuated in any way or be of any form,
each type combination constituting a subclass. ?[‘here may be more
than one fuel inlet, but if all are so located as to work similarly as
to fuel flow versus air vacuum they must be regarded as & multi-
branched single inlet, even if supplied with different fuels, so far as
proporbioning is concerned.

New subclass 7.1—Fuel inlet between throttle-controlled air valve
and throttle—As the throttle or mixture cutlet valve is moved the
air-inlet valve moves with it, thereby controlling to some extent the
vacuum between them which acts on the fuel flow. The connection
may be by simple linkage or by special cams to secure any desired
relative change in the areas of tge air inlet end the throttle outlet.

New gubclass 79—Fuyel inlet at or before air valve whick acie as ¢
{hrottle—Placing the fuel inlet in the air entrance, fuel flow is
induced entirely, or substantially so, by the velocity head of the sir,
and this velocity head is regulated ‘by the air valve. In such cases
no separate throttle is necessary; the air valve itself may be regarded
ag the throttle and called such instead of air valve,
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New subclass 7.9—Fuel inlet between aulomatic air valve and
throttle—Air enters through an autoumtic air valve of any form,
opened by the vacuum against a spring or gravity closing load, and
the vacuum which acts on the fuel inlet i1s controlled by the size
form and loading of this automatic valve. The automatic air-inlet
valve may close the air entrance completely or there may be some
Afixed air inlets nearby. If the gir from such fixed air inlet moves
with, the air from the automatic valve, the effect is substuntially
the same as if all the air entered through the automatice valve, which
still is the controlling element in the fuel-flow vacuum. When part
of the air enters through a fixed and part through an. automatic
valved inlet, one acting as primary and the other as secondary air,
the case falls under subclass 8.2. T

New subclass 74—Fuel inlet swept by air entering through auto-
matic air valve.—This subclass differs grom the last in the position
of the fuel inlet with relation to the air inlet. Iere the fuel inlet
is so located as to be directly swept by the entering air, fuel flow
being largely dependent on the air-velocity head. Normally the
automatic air valves of this subclass are but lightly loaded or the
Jead does not increase fast enough with flow, and there is insufficient
air-entrance resistance to alone produce the vacuum required to
draw enough fuel. Thes automatic valve need not completely close
the air inlet; there may be fixed air inlets nearby; but no combina-
tion that could be regarded as divisible into primary and secondary
air is permissible in the subclass,

New subclass 76—V ariable float chamber pressure—Fuel is taken
from a_closed chamber fitted with a level control valve, but the pres-
sure in the chamber is varied by connection to the carburetor interior
to control the flow of fuel from the single fixed inlet, in addition to
such control as might be available with the variable air inlet. A
small air flow through the float chamber used solely to secure the
desired pressure on the surface of the fuel is not regarded as air flow
in the general sense. :

New_class 8—Carburetors, proportioning flow, aspirating, single
fiwed fuel inlet, multiple air inlets, valved for regulation.—The air
enters at more than one point, the entrance locations being such that
their aid does not act the same in inducing fuel flow. The difference
may be that corresponding to primary versus secondary air or main
versus mixed-flow air. At least one of the air inlets has a regulating
valve operated automatically or by the throttle, and the others may
be ﬁxedp or themselves fitted with regulating valves.

New subclass 8I1—Two air inlets, fixed primary, throttle controlled
secondary regulating air valve—A fixed air passage carries a fixed
fuel jet and beyond it-secondary eir is admitted through a port con-
trolled directly by the throttle 1tself or by a seﬁarate valve linked to
the throttle. &‘he secondary air may enter at all throttle positions or
be cut off when throttle is nearly closed.

New subclass 82—Two air inlets, fized primary, automatic sec-
ondary regulating air valve—To the mixture formed from the fixed
fuel and primary air inlets secondary air is added through an auto-
matic valve, which opens when the vacuum exceeds its closing load.
The sutomatic valve need not-completely close the secondary air
inlet. There may be fixed inlets near by, but it does control the final
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vacuum and total amount after it opens. Similarly the primary air
may leave more than one orifice.

Xew subclass 8.3—Two air inlets, both with regulating valves, ons
automatic, the other throttle controlled—Primary air may enter
through the automatic and the secondary air through the throttle
controlled valve or vice versa. Asin other cases, the regulating air
valve need not completely close the air inlet it controls, and may be
of multiorifice form.

New subclass 8.4—Two air inlets, both with automatic-regulating
valves—Both primery and secondary air enter through automatic
valves, which meay be entirely separate and similar or different in
form, size, or loading, or there may be one ordinary automatic valve,
with a linkage connection controlling another valve entirely differ-
ent. In all cases it is the vacuum that controls not only the whole
air but the relative amounts of primary and secondary, either di-
rectly or indirectly automatically and independent of the throtile.

New subclass 8.5—Two air inlets, both with throitle-controlled
regulating valves—There may be three valves, two for air inlet and
a third acting as throttle, or only two, the two air inlets moving to-
gether and acting as throttle; but in both cases the primary and
secondary air are controlled in ratio as well as total quantity by
mechanically operated valves acting as throttle or connected to it.

New subclass 8.6—ixed flow—Part of the air enters the fuel
Euassage affecting the fuel flow and emerging with the fuel from the

el inlet either continuously or intermittently. The other air
stream, or main air, may enter in any of the ways appropriate to
the class, through one or more inlets with regulating valves. Nor-
mally the mixed-flow air inlet has no valve except as a liquid seal
may act as a stop valve, buf 2 regulating valve may be added.

New class 9—Carburetors, proportioning flow, aspirating, multiple
fixed fuel inlets, single air inlet with regulating valve—A. series of
fuel inlets without regulating valves are so disposed as to be acted
upon differently by the air which enters through a single valve regu-
lating the air-inlet area. The fuel inlets may he located in the same
position or vecuum region and arranged to be brought into action
successively as the air-inlet area increases, or they may be arranged
at different levels in the same chamber, to be brought into action as
the vacuum causes the level to rise, or they may be located in different
places in the chamber where the vacuum is different.

New subolass 9.1—Fuel inlets act progressively with opening of
single automatic air-inlet regulating walve—Air enters through a
.port controlled by an automatic valve, spring or gravity loaded, usu-
ally the former, and opened by the vacuum. As the effective size of
the air inlet increases, the fue{ inlets are brought into action succes-
sively as the air sweeps past an increasing number. Fuel flow is
induced primarily by the air-veloci heaf past each fuel inlet in
turn, though not exclusively so, and the fuel inlets are located at or
before the air inlet.

New subclass 9.8—Fuel inlets act progressively with opening of
single throttle-controlled air-inlet regulating valve, or air valve act-
ing as throttle—Instead of moving automatically, as in the last sub-
class, the air valve is here controlled by the throttle or is itself the
throttle, otherwise there is no difference.
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New subclass 9.8—Fuel standpipe—Single tubes with holes, or a
series of tubes with outlets, successively higher, arranged in a cham-
ber supplied with air from an air inlet having a regulating valve,
either automatic or throttle controlled.

New subclass 8.4—Two fuel inlets, one main and one idling.—A
main fixed fuel inlet is disposed between the automatic valved air
inletand the throttle, with & supglementary fue] inlet located so as
to be brought into action when the throttle is closed, or nearly so.
Two fuel inlets may be similarly arranged for the main and supple-
mental low speed or idling action, associated with an air-inlet regu-
lating valve, throttle controlled, or acting as throttle, in which case
one or both of the fuel inlets may be at or in front gf the air.

New subclass 96—Tilting fuel chamber, radially disposed fuel
inlets—Either the float chamber itself or a supplemental chamber
connected with it, in which the fuel level is under control, lies
wholly within the air passage, and arranged to be tilted or partially
rotated so as to bring into action successively a series of fuel inlets
disposed about its exis. The tilting is accomplished by a connection
with the throttle, and the chamber itself may act as air-regulating
valve, or as both throttle and air valve. '

New class 10—Carburetors, proportioning flow, aspirating, multi-
ple i&'med fuel inlets with air inlets, valved for regulation—Multiple,
applied as ter, to fuel inlets implies that the several inlets shall be
at least in part subjected to different fuel flow conditions, and either
regularly, intermittently, or successivel{ have imposed ﬁon them more
or less different conditions; mere multiplicity of orifices is not in-
tended. The term multiple applied to air inlets has a similar sig-
nificance, the several air inlets either act differently at the same time,
or act in succession or alternately. At least one of the air inlets has
a regulating inlet valve, conirolled by the throttle or acting as
throttle, or automatic, and all the inlets may be similarly valved.

New subclass 10.1—Main fuel inlet, with supplementary high-
speed jet—Two fuel inlets, both fixed, one the main or low-speed jet,
acting constantly, and the other a supplementary or high-speed jet,
brought into action at high-flow rates by the vacuum, by the openin
of a secondary automatic air valve. Normally the main jet is locate
in a fixed air inlet and there is an automatic secondary air valve,
through other air-inlet arrangements are included, provided one at
least has a regulatirﬂalve. N

New subclass 10.8—Main fuel inlet, with supplepentary idling
jet—Two fuel inlets, both fixed, one the main or high-speed jet acting
constantly except perhaps at low rates or closed throtigg, the other a-
supplementary idling get brought into action by the throttle in its
closed or nearly closed position and normally replacing the main
jets for low-flow rates. In all cases there is more than one air inlet
and at least one of them has an sutomatic regulating valve; the nor-
mal case is that of one fixed primary or main air and an automatic
secondary.

New subclass 10.8—Multiple carburetor, progressive, by throttle,
with individual automatio air-inlet regulating valves—Two or more
fixed fuel inlets, each located in a separate air passage, supplied
through an automatic air-inlet valve, brought into action in succes-
sion by the throttle. The automatic air-inlet valves may or meay not
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completely close the air inlets, but even if there are near by fixed eir
inlets, the automatic valves control the sir flow and the vacuum at
the fuel outlet when they open. There may be a secondary air inlet
for each jet or a common one for all or none af all,

New subclass 10.4~—Multiple carburetor, progressive, by vacuwm,
with individudl automatic air-inlet regulating valves—This subclass
is similar to the last, except that the progressive acﬁngl of the sev-
eral similar members is controlled by an automatic valve, vacuum
moved, at their outlets. ¢

New subclass 10.5—Fuel standpipe—Fuel rises with increase of
vacuum, successively higher outlets in a single standpipe or in
separate tubes, located in & fixed primary air passage, secondary air
entering through ean automatic valve in a separate air-inlet passage.

New subclass 10.6—3ixed flow.—Part of the air enters one or more
of the fuel passages affecting the fuel flow in it and making it a
mixed flow passage, either steadily or intermittently, the fuel likewise
flowing from its several inlets either steadily or intermittently.
When the action of the air into .a mixed flow passage, or that of the
fuel through an inlet, is intermittent, this may be due to throttle
position or to vacuum or both.

New class 11—Carburetors, proportioning flow, aspirating, single
or multiple fuel inlets with regulating valves, single or multip’le fized
air inlet—Fixzed air inlets are associated with fuel inlets provided
with fuel-regulating valves in any number, from one fixed air and
one regulated variable fuel upward. The fuel-regulating valve may
be sctuated by a throttle connection or by the vacuum or by the air
flow directly. _

New subclass 11.1—Single fuel-inlet walve, throtile controlled.—
To a fixed air pai:ge the single fuel inlet is connected in any of the
ways already classified for fixed fuel inlets, but here the fuel inlet
is provided with a regulating valve connected to and moving with
the throttle, so that fuel flow no longer varies primarily as a result
of & change in the air vacuum, but elso directly ag a result of the
area made aveilable for its flow by the fuel-regulating valve. A
secondary fixed air passage may be present

New subclass 118—Single fuel inlet, independently conirolled by
air flow or vacuum.—One fuel inlet with a graduating valve directly
actuated by the vacuum or by the air flow acting by impact on a
moving member or lifting & flow valve, without aflecting the air
inlet area up to the point of fuel inlet. There may be a fixed sec-
ondary air passage.

New sgubclase 11.8—Wixed flow—One or more fuel inlets, at least
one with a fuel regulatinfg valve actuated in any way. Two or more
air inlets, at least one of which enters the fuel passage affecting its
flow and making it from that point on a mixed flow passage.

New class 12—Carburetors, proportioning flow, aspirating, single
fuel and air inlets, both with regulating valves—Regulating valves
are provided to control the areas of both the single air and fpel
inlets, so proportionality becomes as much a matter of the relative
areas of two variable inlets as of the vacuum at the fuel inlet that
results from the air flow.

New subclass 18.1—V alved fuel inlet beyond air inlet walve acting
as throtile, fuel valve controlled by air valve—A direct connection
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between the fuel and the air inlet valve controls the total quantity
of air and fuel and the ratio by inlet areas alone. The fuel inlet 1s
in a region where the vacuum is that due to the air flow through
the restricted valved. inlet. .

New subclass 12.8—Valved fuel inlet between air inlet valve and
throttle, both fuel and air valves controlled by the throttle—DBy
using a throttle in addition to an air valve the vaccum between them
is under control, and by it the fuel flow also, independent of such
fuel flow control as results directly from the fuel regulating valve
linked to both throttle and air valve, = = . . . . . o

New subclass 18.9—V alved fuel inlet, at or in a}‘ront of air valve
acting as throttle, fuel valve controlled by air walve—Locating the
fuel 1nlet at, or in front of the air valve opening relieves it of the
vacuum beyond, and the fuel flow is narmally though not exclusively
the result of air velocity head at the entrance, the fuel area being
graduated to correct excesses or deficiencies of fuel flow otherwise
present.

New subclass 18.4—V dlved fuel inlet between automatic air inlet
valve and throttle, fuel valve controlled by throttle—~-Air entrance
through an automatic valve results in a limited variation of vacuum
at the point of fuel inlet affecting fuel flow, which is also subject
to the variations of fuel inlet area resulting from the control of the
fuel valve by the throttle. The automatic air inlet valve may or
may not close the inlet completely;-but it controls the air flow and
vacnum even if some fixed air inlets are located nearby.

New subclass 18.6—Valved fuel inlet between automatic air-inlet
valve and throttle, fuel valve controlled by automatic air valve—A\s
in the last case the fuel inlet is subjected to the entrance resistance
of the air passing the automatic valve and the fuel flow is the result,

artly of this and partly of the change in the fuel inlet area as regu-
ated by the fuel valve which is here actuated by automatic valve.
Normally both air and fuel are primarily controlled in quantity and
proportion by the two relative and connected valved openings rather.
than by any material vacuum change, though not exclusively. The
automatic air valve need not com leteiy close the air inlet.

New subclass 18.6-—V alved fuel inlet, between air inlet valve and
throttle, fuel valve vontrolled independently by vacuum or air flow—
The air inlet valve may be either sort, automatic or mechanically
connetted to throttle, but the fuel valve is controlled independently
of the air valve or throttle, by the vacuum directly, or by fiow valves
beyond it, or by air i.mTPact on moving members.

ow subclass 19.7—V ariable float chamber pressure~In addition
to the use of a fuel inlet with 2 regulating valve associated with an
air inlet similarly provided with a regulating valve, fuel flow is sub-
jected to the further control of the pressure in a closed float chamber
which is varied by a connection to the vacuum chamber of the car-
buretor. Any air that flows through the float chamber as part of
the means of pressure control on the fuel surface is disregarded.

New class 13—Carburetors, proportioning flow, aapz'ratigsg, single
fuel and multiple atr inlets, both with regulating valves—Normally,
two air inlets, one primary and the other secondary, are associated
with a single fuel inlet having & regulating valve, but there may be
more air
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New subclass 13.1—V alved fuel inlet, fixed primary air, fized or
valved secondary air inlet, throttle control of fuel-inlet valve and of
secondary air valve—The changes in vacuum at the fuel inlet sup-
plied with primary air from the fixed air inlet, even as modified by
g fixed or throttle-controlled secondary air, are not relied upon to
gonfiix'&)ldfud flow, but a fuel-regulating valve actuated by the throttle
is added.

New subclass 13.8—V alved fuel inlet, valved primary and second-
ary air inlets, throttle conirol of both air inlets ang{‘uel-z‘nlet valve—
Variation of two air-iniet areas and the fuel-inlet area with the
throttle subjects both air and fuel fiow to the control of mechanically
related inlet and throttle outlet areas, and the vacuum at the fuel
outlet still remains as a factor.

New subclass 18.3—V alved fuel inlet, fiwed pﬁ.mm-g and throttle-
controlled secondary air inlets, fuel valve conirolled by the vacuum
or air flow independenily—Fuel-inlet area is dependent upon the
vacuum or air-fiow conditions independent of the throttie or of the
throttle-controlled secondary air.

New subclass 13.4—V alved fuel inlet, fiwved primary and auiomatio
valved secondary air inlets, fuel valve conirolled by the throtile.~—
Fuel-inlet area is dependent upon the mixture-outlet area by the
throttle connection and is independent of the air-inlet areas, the
vacuum at the fuel inlet being, however, directly dependent on the
air inlets.

New subclass 18.6—V alved fuel inlet, fizxed primary and automatic -
valved secondary air inlets, fuel valve controlled by the automatio
secondary air walve—The throttle is independent. Fuel-iniet area
is related to the movement or entrance area of the automatic second-
ary valve. :

New subclase 18.6—V alved fuel inlet, valved primary and secondary
air, both automatic, fuel valve controlled by one.or both automatic
aéir-inlet valves—The two air-inlet automatic valves may be in-
dependent or consist of two ports controlled by one valve, and the
i.nlgts need not be completely closed by the automatic valves so long
as they control the flow and the resulting vacuum.

New class 14,—Carburetors, proportioning flow, aspirating, mul-
tiple fuel and air inlets, both with regulating valves—Two or more
fuel inlets each differently situated or different in action are asso-
ciated with two or more fuel inlets each scting differently with
respect to flow, and at least one of the fuel and one of the air inlets is
provided with a regulating valve, though all may be so equipped.

New subclass 141—Two fuel inlets, one flwed main and one valved
supplementary high-speed jet, two air inlets, one fized primary and
Elmhfvali:eg secondary—A two-jet type gf ca.rburetorf i_‘1'.Ee seconga;‘);

igh-speed jet ing into action with the opening of the secon
air valve automatica%ly or brought in by the vac%mm due to high-
flow rates. However brought in, the high-speed jet is provided with
a regulating valve.

New subclass 148—Multiple carburetors, progressive by throtile
or vacuum.—I'wo or more complete carburetors, each with its own
fuel and air inlet, both with regulating valves, and brought succes-
sively into action by either the throttle or the vacuum. There may be
a common secondary air inlet at their outlets, throttle controlled or
automatic,
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New class 16—Carburetors, proportioning flow, aspirating, thermo-
static or barometrio contraZ.—-%ensity corrections for air or fuel, and
for viscosity of fuel to compensate for changes in temperature of
either, or changes in absolute pressure of the former, by actuating
their inlet valves or by restoring the original value of the variable,

New subclass 16 1—Thermostatio controls—Automatic means of
keeping a constant temperature of air or fuel or both or of actuating
the regulating valves to compensate for temperature changes.

New subclass 162—Barometric controls—Automatic means of
keeping the absolute pressure of the air supply constant or of actu-
ating the air-inlet valves to compensate for variations.

(B) Assignment to the new classes and subclasses of all United States
patents for ¢proportioning-flow” type carburetors found in the
official lists of Part II (A), (B), (C) and (D), constituting a new list
of all United States patents containing proportioning-flow carburetors
arranged according to the new classification,

United States patents.

Present offtelal— Presont official—
Patent No. Patent No. —
Clasa. | Bubclass. e . Class., |Bobelass,
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¥ e i et
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valve: 190 valva—Continued.
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. 88
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........... 498,
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.......... ,079.
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.......... - 12
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657,140.. C. R. 871,388.. 48 150.1
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Ga8,958... 241 861,322.. 48 150.2
48 48 154.1
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261 48 154.1
. 48 48 154.1
48 48 154.1
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43 148 48 155.1
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43 154.1 43 154.1
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4% 15¢4.1 48 154.1
48 154.1 48 154.1
48 164.1 43 154.1
48 154.1 48 154.1
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United States patenis—Continued.
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Present official— Present aficlal—
Patent No. Patent No.
Class. | Subelass. Class, |Bubelass,
aw class 1, carburetors, pro- New class 1.2, single air inlet
New g-flowr fix and with automatic valve, fuel
falefs, perfodic fuel Inlet in geat—Cantinned.
ed. 721 43 15
48 154.1 128 25
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48 154.1 48 1541
48 154.1 Fo 30 0 PR
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43 L 150.3
48 164.1
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C.R.2 123
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C.R. C.R.2
C.B. 48
C.R.2 48
| 48 C.R.
123 48
C.RBR.2 48
C.R.2 48
C.R.2 48
[ C.R.2
C. BR. C. R.
48 48
48 48
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158 AERONAUTICS.

United States patents—Continued,

' Present official— Present official—
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United States patents—Continued.
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United States patents—Continued.

Present officlal—~ Present officlal—
Patent No, Patent No. °
Class. | Subcloss, Class. |Suhclnas.
New class 4.5, mixed fow— New class 7.1, fuel Inlet be-
Continued., tween throttle-controlled
48 150.8 airvalveand throftle—~Con-
43 186.1 tinned.
48 150.3 483 150.1
a3 al
43 150.8 43 155.1
48 160.3
48 163.1
1 48 1560, 1
1,100,074........ 48 150,8 281 51
1,112,3%4........ 48 150.3 48 1551
1,116,023, ....... 481 s 1 sl
48 155.1 43 1651
1,143,886........ 48 150.3 48 150.3
1,144,208 CR. fevemennnns 43 155.2
1,158, 43 150,1 - 48 155.1
1Y 48 150.3 48 1551
1,170,418 48 150.8 i 155
1,170,417 48 150.3 i 185
1,175,636 48 150.3 48 1551
1,178,207.. 43 150. 2 48 150.3
1,177,682 48 150.8 48 1851
1,183,019...... 48 150.3 48 150.1
1,183, 48 188 48 1551
1,183,678....... cmerares 43 150.8 " 150.2
New class 6.6, fuel standpipe: 43 155.1
7111 ) T 48 150.8 43 158.1
New l_ctzlmr.s 7, oéirbumtars, 123 108
oW, .
Ei%glo fixed Inlet and s 2@ 185.1
atr ot wi 48 1551
e I al e
e eeeee 8| Bl wow'class 7.3, fuel intei bo-
87’8:8(1).':'.' F 51 tween automatio air valve
§11,602.. .. 48 155.9 and throttle: CR
,833.... 48 1551 -1”: ..... iﬁ..
936,118 ... 48 155.1 P13 185
067,407..... a8l I Bl 12
1,087,838.. 43 158 1 119
1,062,688 48 1554 2 1
1,101,736 48 15.1 4! 1
New class 7 48 155‘2
tween  throtile-controlled 43 185 2
air valve and throttle: 43 156. ?
T71,482.., 48 150.1 8 138.
48 156.1 48 1552
8 i | i,
&% s @l s
al gl il
128 131
48 156 43 155.2
43 156. 2 45 156.2
(I |
1%.2
48 155.1 48 158.2
1B 133 45 158.2
48 150.8 48 156.1
43 150.2 48 155
48 155.1 48 164.1
483 155.1 [ - A O
43 150.3 8 150.2
48 155 48 185.1
8l gl
: 1
| et ] .
L) 150. 1 123 180
48 155.1 48 156.2
45 144 48 155.2
43 1551 48 150.1
- 48 150.1 48 156. 1
g ol .2
43 150.1 48 155.2
anesesonnonnsacass 48 150.1 L] 150.1
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Patent No, Patent No,
Class. | Bubeclass, Clags. |Bubclass.
Class 8.3, twoairinleta fixed Class 8.2, twe air inlets, fixed
prlmm'y, antomatio seoond- primary automatissecond-

ary regulating air valve—
o

¥ 48 150, % 48 156.2
[+ % - 35 RN [} 155.3
48 155. 3 48 155.2
48 155. 2 48 155.3
CR. Loeannaes 48 1£6.2
123 124 48 156.%
48 155. 3 48 156.2
48 155.2 4B 158, 3
48 155.2 48 155.2
438 155.2 A8 155.3
48 155.2 123 108
48 155.2 123 138
48 156, 2 48 156.2
123 108 123 129
48 158.1 48 155.3
48 158.2 48 156.2
48 155. 2 123 11%
48 165.1 48 155, 2
48 156.2 43 155.1
48 155.1 48 155.2
48 155.2 C.R.2|ceceeun.ue
48 155.1 C.R.leeaerunnnn
48 155.2 43 148
48 158, 1 18 1551
48 156. 2 C.Refercanrcnns
48 155.2 123 123
48 155.2 48 150
48 155.2 48 150.1
48 1565. 2 123 78
48 166, 2 48 148
48 1565.2 48 155.2
48 1581 48 1501
48 155.2 48 150.2
48 1556 48 180.1
48 156.2 48 155.2
48 185. 1 43 155. %
43 156.2 48 148
48 150.2 48 155
48 155, 2 48 156.2
48 155.2 48 160.2
48 155.2 48 150.1
48 150.2 43 156, 1
48 155, 2 48 158.2
48 155.2 48 155.2
48 156.2 123 122
48 1.1 48 150.1
C.R.2|..c...... 48 155.2
48 156. 2 48 155.2
48 155. 2 43 155.2
48 155. 2 1,184,605 48 150.2
48 156.2 || Rew clads 8.3, two alr inieta,
48 143 both with regulating valves,
48 156.2 one anfomatie, other
43 18. 2 thmttle-oonl:mli
48 166.81] . 1L,000545.....cccnvuraznnan ] 154.1
4"5 ﬁg New cla.ss 8.4, two alr {nlets,
matlo regu-
48 166.2 1a vnlvos:
48 155.2 667,910, ..ccccrcncceraneran 48 188.2
48 148 262,707... 48 148
3 155.3 700,178... 48 158.3
48 156.2 806 48 155.3
48 148 890,404 48 155.2
48 148 48 158.3
48 155.2 980,697 48 155.2
...... e 1,138,676 :g }Egl
Bl B M8 { 8 &
48 185.2 1,150,933.... 48 148
48 155.2 83,187 e inraaaranaans 48 156.2
43 156, 2 Nswclasass,twodruﬂets,
48 155.3 both with throltle-con-
48 186.2{| tvolled regulating vaives:
48 155.2 714,507.. 48 165.1
C.R. e 770, 43 158.1
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Present offieial— Present oficial—
Patent No. Patent Na.
Class. | Subelass. Class. |Subclass.
N h itk oot oo N etioning, B s
OW,
ymitipls Azed” fanl
- with %}r inlats, valved for
S on: :
sslraapcssssen -m--.----- ---------- -l 43
8 1541 1004551 43 %g
43 "iﬁ ,ass ] 150.3
s 155.1 1,163,363 ﬁ 11558'1
48 1551 1,166 4 150.3
2318 lgg-l New class 10.1, mafn foel In-
B 3B B P
1%0.8
476, 438 150.3
48 154.1 %’,558 48 150.8
® ) ms 8 ks
150.3
48 154.1 1,041,481 .. 18 150.8
43 150.3 1,046, 48 150.3
43 18.1 %:g-ég,a.m ﬁ 150.3
150.8
1,090,208. . 43 150.3
s I
1 1.107',??;---- T 48 156.2
48 150 1,119.078.... 4 155.2
. 1,190,763 a8 155.1
bR |
s Yoall Dz e 53
48 150.3 1,150,423 48 155.2
pr H 1,1%,223 48 150.3
S b3 171,318 481 152
1,178,473 .. 43
= 15 1641
1,110,076 P 150.3 [ 1,180,518 e 48 160.8
i I e
8] w3 8| w3
o 8| 13
A
1,181 18 .3
New ct;lfs 10.3, muitipls esr- 150.
r Cl Ve,
1 160.8 th:otﬂs:w:fr Eﬁmm
gl mil b
48 150.3
@ . 103 48 150.3
48 150.3 a8 150.8
48 150.3 48 150.3
3 150.3 48 1503
48 156.1 &9 150.8
43 150.3 48 150.8
A% e
48 160.3 43 150.3
al I
- 48 1503 4 150.3
ons maln and one idling:
e 4
B By ¥ ity
"4 150.8
chamber, 1,108; 8| ms
[ 4 150.3 43 150.8
48 150.3 8 150.3
43 150.3 48 148
43 150.8
8 1503 48 156.2
48 150.3 #1108
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Patant No, Tatent No.
Class, | Subclass. : Class. |Bubelasa.
Neaw class 10.8, mixed flow— New class 12,1, valved fuel
Continued., nlet beyond alr-nlet valve,
448 150.8 scting as throttle, fuel valve
48 150.3 ocontyolled by alr valve—
48 158.3 Continned.
,168,616 48 150.8 48 1541
New clasa11.1, singlefuel inlet 45 155.1
valve, throttle controlled: 48 150.3
5830,308.. .................. 123 123 43 1581
127,972, . 43 155.1 48 154.1
48 155.1 43 1551
48 155.1 48 155
48 155.1 43 164.1
438 168 A3 150.2
48 154.1 48 155, 1
48 158.1 48 15%.1
(o35 : N IR 48 158.1
48 150.3 48 154.1
48 160.3 48 155.1
. 48 164.1 -123 131
1,153,800 4 156.1 GR..eee.s .
New class 11,2, single fuel Inlet, a8 148
ently controlled by 18 155.1
alr flow or vacuums: C.R.|.........
48 156 48 185.1
48 148 C.R. |ieceeenanse
48 154.1 418 185.1
48 150.3 48 155.1
48 155.1 43 150.1
48 154.1 48 150.8
483 164.1 8 1561
44 155.1 8 1851
{3 al
43 150. 1 b 1551
48 156.1 1 156
43 155.1
% [ 8| usl
483 1541 18 132
48 155.1 48 155.1
G R, jeeeeernnne 18 155.1
48 1841 18 185
48 158 43 154.1
48 156.1 43 158.1
y1ady 48 144 48 155.1
169,57 G.R. |.......... g 15155.5.%
48 154.1
Now 'class, 12.1, vaived fuel CR. |oveennscos
inlet beyand alrintet velve, 18 165
asthrottle, {ue! valve ] 165
oontrolled by alr valve: 43 155.
123 132 43 155
O.R3|.......... 48 153
48 158 48 185.
48 150.8 43 154.
C.R. |ceveenssne 43 156.
123 13} 48 158,
123 133 48 135.
123 102 4L 150.
48 1581 48 158.
201 44 C.R. Jeeevereans
48 1688 48 155. 1
128 123 43 1561
43 155.1 43 156
. 123 129 48 156
‘48 155 138 158
[ 5 - oy PO 48 158.1
48 154.1 48 185.1
21 41 48 155.1
48 155 18 13
CR.20-caneeess . 48 150.3
123 108 48 156.1
150 48 1551
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Present offielal— Presant offiefal—
Patent No. Patant No. .
Class, | Subclass. Class. |Subelass.
New class 12.3, valyed fuel New class 12.5, valvefnel Inlet
Inlet between afr-fnlet valve between automsatic air-inlet
and throttle, both fuel and valvesndthrotile, fuelvalve
air valves controlled by tha %houed b{ antomatic afr
throttle—C \f
1,120,845 48 155.1 £30,707... 43 1541
1,15"333 48 150.3 76,287, 43 155.2
1,120,129, s 5.1 802,155 48 1541
T - B s 103
L S B e
117,516 43 if3 041406 43 1541
s sl myl @ s
EAT W | 1 §71035... a8l
Nevw class 12.3, valved fuel in- 918,947 43 1541
letat or in frant ofair valve, 089, 207... 43 150.3
acting asthrottle, fuel valve 984,854, 4 1541
wgzs,m b e 123 ﬁ‘%" ﬁ %é“i. %
1L &E3 Az, s B
€13,001... C.R.2 it i 1541
748,833, 48 i3 1541
865,582, C.R. 48 1541
S B s B
o o [ )
gqg,mii gf i 48 1521
18 651 B 1 8| Bir
1,053,136 4 185.1 48 561
1,140,232, 45 151 8 1541
1151,5:8. 48 151 i BT
1152173 48 150.8 & W1
1,184,023~ 48 150.3 e 1541
1,190,678 ccunnuennnnnsanne 48 150.8 48 1541
New class 12.4, valved fuel in- Fr 1541
let between automstio alr- i 1541
inlet valveand throttle, firel b e
valve controlled by throttle: i3 154.1
C.B. feereneenn a8 L1
48 150.3 :g ﬁﬁ
sl ®m g B
ors e 156.1
Tw T 161 48 1541
13 2% 43 1541
] 155.2 43 154
8| 13 ) w2
5l g gl
48 1552 bt R
4 155.9 s 154
48 15.2 e 1
- @l 11
| 101 8| 1.3
4| 1521 4| &l
43 155.1 43 1503
43 1851 8 1
s & G - ot .
48 1541 ﬁ ﬁo."%
48 156
43 1541
48 151
I
43
I
261 48
128 1529 48 ‘1541
4l = & =
43 1541 43
43 150.3 48 148
i3 1541 g8 154.2
A S T 48 1541
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Present official— Prosant officinl—
FPatent No, ———— Patent No.
Class. | Bubelass. Class. |Babclass,
Neow class 12.5, valve fuel In- New class 13.2, valved fuel
let between automnatfo air- Inlet, valved pr and
Inlet valveand throttle, fuel sacondary afr ts, t~
valve conirolled by auto- tle conirol of both alr in-
matioair val lets and fuel inlet valve:
PRT X7 T 48 1541 860,908 e n e wmseomrannonans 48 1553
1,171,579, 48 1541 1,134,366, . 8 148
1,171,716 ... 43 154.1 1,162,111........ - 4 155.1
172307, .. 48 148 170,863 moeremam e s 4 1851
1,176,600. .... 43 150.1 [! Now class 13.3, valved fuel
,178,882..... 48 150. 8 inlet, fixed primary and
1,179,568. .. 43 154.1 thro trolled seeomd-
1,179,918, 48 154.1 ary air {nlets, fuel valve con-
1,182,714, 43 148 trolled by the vacuumorair
1,183,188, 43 150.3 dentl;
1,190,715 . 48 155.1 43 1541
New class 12.6, fuel 48 1541
inlet between air-inlet 48 156.1
valve and throttle, fuel 1,131,157 e C.R. |..... reee
valve controlled independ- New class 13.4, valved fue.
ently by vacuum or afr low: et, fixed primary and
123 124 antomatiovalved secondary
48 155.2 air_inlets, fuel valve con-
48 1541 trolled by the throttle:
48 1541 744,257 48 155,
48 1541 43 155,
48 156.1 - 48 165,
48 1641 48 154,
45 150.3 48 158,
C.R. . 48 155,
C.R. . 48 158,
48 1565,
48 155,
48 150.3 123 132
48 154.1 48 155,
1025, 43 <151 48 155,
1,020,897 48 | 1641 48 155,
New class 13, garburet(lJrr:, TO- g %g.
-+ portd ow,
B 4l
o W
valros: 8 156
813,853 43 155.2
817,903. 48 1551
840,538. CR.|..........
876,570... 123 123 ts,
880,487... .. 43 165.1 controlled g%tho automatic
1,081,440, 48 1541 secondary alr valve:
1,078,582, . 48 150.8 844 48 155.2
1,087,218... C.R. l.......... 48 158.3 -
1,118,805... 48 160.2 C R, [eavnecncns
1,132,984 .. 48 1541 48 1541
154,530 123 123 Co B leeecunnnns
1,168,324 42 1541 48 154
1,178,004 48 1641 C.R. lL.........
1,181,156 L] 156 48 151
New class 48 1541
let, 48 541
or velv 48 154.1
let, throttle 48 154.1
infet valveand of 8| 150.3
air valves 48 184.1
deencensnmvensananes 48 155.2 43 156.2
892,400... 48 1650.3 (3.0 2 M
050,423... 43 154.1 [+ : My SN
955,202. ... 43 165.1 48 154.1
a7 . 43 150.3 48 1584.1
1,020,706... 48 155 48 150.3
1,036,301. 48 156 48 154.1
1,065,463. 48 158.1 48 154.1
1,088,664 48 1851 CR. |eceaniusen
1,};%192. C.R.|eecu...... 48 154.1
1,125,339 . 43 156.1 48 154.1
1,126,340 48 155 48 154.1
1,140,721 .. 48 1581 48 154.1
11480485 .. 48 1%0.3 CoR. |eeuvnene e
1,156, 48 150.3 48 150.1
1,163,740.. 48 185 48 18541
1,101,622... 48 158 48 148
110221 48 1251 48 154
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Present officlal— Presant offficial—
Patent No. FPatent No.
Cless, | Bubelass, Class, | Subclass.
New class 13.5, valved foel Newclass14.1, twotual!nlel:s,
fnlet, fixed P snd ona fixed sl
automatic valved sacons pple L?Ire{sm
dary air hﬂets, fuel valve gg%c.ljet , twoalr
controlled by the entomsatis
afr valve—Con- vnlvadsecondary
tinoed. 1,038,040 43 150.3
1 43 154.1 1,164,681 48 150.3
1,130,502... 45 148 1,172,031 a8 150.3
1,135 48 1541 1,170,258 0 cn e e e cmmnnenne 48 155.2
1,140,525, 43 1541 1,179,381 48 150.3
1,155 48 143 New class 14.2, car-
43 1541 buretors, pr - by
1, 48 154.1 throttls or vecoom:
1, 8 118 0L 7 48 150.3
1, 43 154.1 1,190, 48 150.3
1, 48 150.2 1,190,185 48 1%0.3
1, I 150.2 T T SO 43 150.1
1, 43 154.1 || New class 15.1, thermostatfo
48 1561 conixrels:
New c.lm 13.6, valved foel 1,007,578 e e 438 149
Inlet ved D R M 48 149
1,105,016 123 127
,m,m..-. 43 150
1,183,872 N S
1,185,270 48 1541
48 154.1 L137219.-. .. 43 148
8 15%.3 114978240 43 148
48 155.1 1,143,230 123 194
a3 1841 1,145,476, . 48 148
48 154.1 1,149,743.. 43 1861
43 156.3 165,087 43 155.1
1,125,520.-.....--......- C.Reeveeeenn - 123 124
New’ class 1 oatbu:etm:s
Imt—
ipla ruef and sir 43 155.1
“Iets both with regnlating 48 144
1,1338,608........ vewesosamen 143 1
T M 48 1851
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PART IV.

STRUCTURAL CHARACTERISTICS AND FUNCTIONAL
OPERATION OF EACH OF THE NEW CLASSES AND SUB-
CLASSES OF PROPORTIONING-FLOW CARBURETORS.

By Czaries E. Lucke.

GENERAL.

Carburetors, as devices or appliances for making a suitable explosive
mixture of air with a volatile liquid fuel, were not created with any
definite class idea of the mixture requirements of the engine or of
the mixture-making characteristics of the various physical principles
of functional operation and the mechanical limitations on the execu-
tion of each. Af the time when oil refining began to produce the
light petroleum distillates, now so generically classed as gasoline, in
any quantity internal-combustion engines wers in operation, usi
manufactured illuminating gas and natural gas as fuel. Something
was known of these engines through the familiarity of use, and the
means of making explosive mixtures of such gases and air as the
working fluid for their operation were understood. Most of these
engines were small; all were stationary and operated at constant
speed; and practicelly all, if not quite so, were governed by hit-and-
miss appliances, according to which the quantity of fuel and air per
suction stroke is constant when any is taken at all, and no graduation
of the charge per stroks with load. Under such circumstances the
mixer and proportioner could be of the simplest concéivable sort—
no more than two holes, one through which the gas could flow and
the other for the air, with a manusl adjustment for the size or area
of one or both to secure the desired working proportions. Usually
the gas supply came to the engine under pressure—whatever pressure
existed in the mains of the city or in the natural-gas distributing
pipes—so it is matural that a periodic operating valve should be
udded to the gas connection so gas would not flow out except during
eﬁn& suction, the gas valve being opened during the suction stroke,
either automatically by the suction or mechaniesily from the valve
gear by a direct connection to the main inlet valve motion. Adjust-
ment of progortionality of gas to air and its maintenance under such
conditions of use is no more difficult than for steady, eontinuous flow,
and two openings, the relative area of which is manually adjustable,
will quite accurately fix the proportions, whether a periodic guel stop
valve be added or not. The cEropcsrﬁons will be maintained so long
ag the gas pressure does not change, a condition met by the addition
of a gas-pressure governor to the system.
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This situation is most significant, because it explains not only the
origin of one large class of early engine carburetors, but also the
trend of development from this group of carburetors must neces-
sarily have been strongly influenced by the nature of the start. This
influence of the early carburetor, designed to replace the gas mixer
and proportioner of early hit-and-miss gas engine to make it a cor-
responding gasoline engine, hag been doubly strong on the rest of
the art because such engines are still in use and others have ap-

eared for which the same sort of carburetor or “gasoline mixer”
1s equally adapted. Such, for example, is the case with the small
single cylinder two-cycle boat engine, where a constant charge per
stroke is taken and the speed is normally constant and simplicity
and cheapness in all parts are more important than high efficiency
or light weightper horsepower. =

Assuming a grade of gasoline such that the amount that air
could support in combustion would immediately vaporize when
mixed with it, a grade easily obtained in the early oil refining days,
then feeding and proportioning such a fuel to its air involves no dif-
ferent problem than had already been solved for gaseous fuel
Therefore, there appeared quite early ¢his class of carburetors,
now often called % mixers,” which involved at firstasupply of gaso-
line under pressure maintained by an elevated tank, a %’uel valve
Eeriodically opening with the engine suction valve to stop the fuel

ow between suctions, a manually adjusted restricting valve in the
gasoline line, always open for securing the desired proportions, and
arranged so that the gasoline could run info the air in any way at
all when it did flow. The varistions in structural form that this
simple arrangement can take are somewhat surprising as revealed
by the cases under class 1 and its subclasses, from which practically
all later schemes and moudern practice in gasoline proportioning flow
carburetors may be said to have been developed.

Of course, & pressure supply of such a volatile fuel involves ele-
ments of risi:, both of explosion and fire, as well as trouble in oper-
ation when valve leakage between strokes becomes appreciable,
which need only to be recognized to inaugurate modifications.
These changes are found to follow two lines; first, the use of a pump
directly, and second, the indirect use of 2 pump to a small auxiliary
fuel chamber from which the fuel is taken by the aspirating action
of the vacuum that results from the flow of air through restricted
inlet passaﬁes. The suction stroke of the engine induces a flow of
air through the air passages to the cylinder and may be made to
actuate an air motor driving a fuel pump to constitute a propor-
tioning flow carburetor, as described in the cases of class 2, Propor-
tionality is to be secured with this kind of apparstus by the relation
between the fuel volume displacement of the pump and the air vol-
ume passing through and actuating the air motor. The pump may
draw fuel (ﬁrectly m & mdin ¢ank at & lower level than the engine
or from a small auxiliary tank or chember kept supplied by a secon,
feed. pump, or the pressure supply may be retained. From such a
small auxiliary tank or chamber, maintained automatically at & con-
stant level by float valves, diaphragm valves, or overflow pipes, and
supplied from a low level main tank by a feed pump or from a pres-
sure supply, the fuel may be caused to flow into the air by the
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vacuum developed in the latter by its flos, the fuel inlet to the air
being above the fuel level in the constant level chamber.

This is a reasonably logical step and may be carried out with the
same manually adjusted, but otherwise fixed and constantly open, air
and fuel inlets used previonsly with pressure-fuel supplies, modeled
on the gas mixer for hit-end-miss gas engines, but omitting the
E:riodic fuel valve as not needed because of the aspiration principle.

this way the aspi.mi:ingdp:|:0portioni11g-ﬁov_vr carburetors with sin-
gle fixed inlets were started, and their various forms are illustrated
by the cases of class 3 and its subclasses. These are still in use and
improvements in them are still appearing. For engines that take s
substantially constant charge per stroke or that are attended by op-
erators capable of modifymg the adjustment when the charge per
stroke must be materially changed, they are good enough, otherwise
thetzﬁ are not satisfactory. They are now divisible into two grou]?s
with reference to the constani-level chamber and its fuel supply,
which division does not affect their proportionsality.characteristics at
all, the stationary-engine group almost universally, but not quite,
uses an overflow cup, supplied by & constant displacement engine-
driven pump from an underground tenk, while the transportation
engine, when it uses this sort of carburetor at all, is provided with o
pressure supply of fuel to a float chamber; this is the case with
marine engines, but some tractors, especially those with the hit-and-
miss control, still use the pump and overflow cup.

If the gasoline engine requiring s graduation of su%ply per suction
stroke and taking a charge for every such stroke, uated in quan-
tity to both its load at constant speed and to its speed at any load,
had not been develoged, there would never have been any real car-.
buretor problem. The wide variations in number and size of cylin-
der, with their corresponding changes in suction pulsations added
to the variations of flow rate due to both load and speed, make the
problem a real and difficult one. Without the present-day necessity
of constant mixtureshnot only for stationary engines requiring close
speed regulation at all loads, to be secured only by throttle governors
imposing widely varying fiow rates on their carburetors, but also for
transportation engines of the marine, railroad, automobile, tractor,
and sero classes, requiring wide variations in both speed and torque,
with correspondingly wide variations in carburetor-flow rates with-
out changing the mixture proportions, the carburetor would un-
doubtedly have remained a chamber with two fixed or adjustably
fixed holes, one for fuel and one for air. Such a thing as a car-
buretor is quite useless for variable flow service even with a fuel of
constant physical properties used at a constant altitude or barometric
pressure and under constant air and fuel temperatures. Eliminating
these last factors, there still remains a problem of very considerable
magnitude and great difficulty, the design of variable flow-propor-
tioning carburetors, and no better illustration of this diﬂid:lljty can
be found than the complexity and large number of the patents on the
subject, on the one hand, coupled with the still present operator’s
gglliculties with the commercial products of the present day, on the

er.

ATl the cases from class 4 to class 14, inclusive, are cancerned with
various means of establishing and maintaining the proportionality
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in variable-flow carburetors without any effort at automatic control
or correction for densities or fuel viscosities, to which subjectbut
little attention has as yet been paid, as is indicated by the few cases
of class 15. The effort to solve the problem of the proportioning-
flow carburetor used with varying-fiow rates is more or less logically
analyzed by the new class Eroupings with their various subclasses,
all of them starting with the now well-known assumption of fact,
that no single fixed fuel inlet and single fixed air inlet will suffice,
the ratio of fuel to air increasing regularly or irregularly with in-
crease in flow rate in such a structure.

To correct this tendency toward an increasing percentage of fuel
in the mixture with incredsing flow rates, structural modification of
the two simple fixed inlets is necessary, and these modifications are
divisible into two groups. It is clear that once the mixture has be-
come overrich after an increase in flow rate, the original iaroportion
can be restored, first, by reducing the vacuum at the fuel outlet
through an increase of the air imlet b£ a gg{raduating valve or a
movement to a point of less velocity, or by reducing the 1E:ressure on
the fuel surface in the constant level cup, or in generzl the net fuel-
flow head, and, second, by reducing the area of the fuel inlet by a

duating valve. These two ways of compensation are typical of
the two broad group divisions—first, compensation by control of
fuel-flow head; second, compensation by control of fuel-flow ares.
Of course, both may be utilized at the same time, and in any one
carburetor many of the several different means of accomplishing both
are found operating simultaneously. It should be noted that the
primary or basic way of controlling fuel-flow head is by the air
vacuum at the fuel inlet without operating on the surface pressure
of the fuel in its constant level chamber, and this control of vacuum
at the fuel inlet to the carburetor is a matter of air-inlet valve ares,
number and location of inlets, though subject to some control by
variations if internal position of fuel inlet or direction of the air
fHowing past it. The fundamental basis of all proportionsality con-
trol in carburetors is, therefore, one of structural arrangement of
fuel and air inlets, in number, location, and relative areca adjustment,
corresponding to change of flow rates. This idea is incorporated in
the new classification where the several classes are distinguished
one from another by the number of fuel or air inlets and by the
presence or absence m them of a regulating valve to adjust the flow
ares of either to the flow rates. Subclasses include either important
grou}is of special cases of the general class or cases of some addi-
tional means of fuel-gressure control above that afforded by the air-
inlet arrangements of the general class. For example, classes 8 to
10, inclusive, all have fixed, nonvarying fuel-inlef areas in any num-
ber associated in classes 8 and 6, inclusive, with any number of fixed
air inlets, and in classes 7 to 10, inclusive, with variable air inlets in
any number, the air-inlet graduating valve being actuated in different
ways in the several subclasses. Similarly, classes 11 to 14, inclusive,
are all cases of variable fuel-inlet areas, where fuel graduating
valves are used and actuated in the several subelasses in each of the
typical ways. These several classes of variable fuel inlets are asso-
ciated in class 11 with fixed air inlefs in any number, and in classes
12 to 14, inclusive, with variable air inlets, having graduating valves.
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Within any one class characterized by a specified number of air
and fuel inlets, fixed or variable, the subclasses will indicate addi-
tional or special means of fuel-pressure variation with fiow as, for
example, float-chamber pressure control, which may be used with any
combination or kind of inlets; likewise, mixed flow or the admission

of a sinall amount of air to the fuel gassage to break the vacuum to

the necessary extent, the air and fuel fiowing together mixed. Again,
in each of the several classes of multiple fixed fuel inlets there ma;
be a subclass for the special form of the fuel standpipe in whic
successive holes or outlets are brought into action as the vacoum in-
creases somewhat equivalent to a varying fuel-inlet area, though
only as head increases and as a result of it. Finally, in the several
classes of multiple fuel there may appear subclasses represenﬁ.gﬁ
two or more complete carburetors, each of another simpler class
the same, and brought into action successively to limit the flow varia-
tion in any one set of passages and thereby limit the necessity for
the other sorts of compensation that are necessary with wider varia-
tions of flow in one; 10 such carburetor units in one multiple car-
buretor would limit the flow variations in each member to one-tenth
as much as in a single similar one for a given total range of flow
rates. B

With this intreduction on the general problem and plan of investi- )

gation of the efforts of inventors to solve it, as disclosed in the pat-
ent art, the several new classes and subclasses will be examined

separatel-g.

Class 1, carburetors, roportiom'niq flow, ficed air and fuel inlets,
periodic fuel valve~This 1s the early developed class of carburetors
designed to convert a gas engine into a gasoline engine by an almost
identical device, smaller in proportion to the relafive volumes of

line to gas for the same amount of air, and primarily intended

or hit-and-miss stationary engines requiring no graduation of flow,
and for pressure supplies of fuel, that require a shut-off valve to
stop the flow between suction strokes. en this stop valve is

open, the flow effect is thet of a fixed fuel passage. This fuel valve,

with or without & corresponding air valve, may be actnated in any
one of several ways to be noted, primarily adapted to reasonabl
low-speed engines, and normally to a single cylinder, or to one suc
carburetor per cylinder. '

One early cass of a fuel valve actusted by an air-flow impact disk,
movement of which does not affect the area of the air-flow passage,
is shown on page 175 (581,930, May 4, 1897, Alderson), which illus-
trates the idea of alternative use in a similar way, of gas and gaso-
line, because a gas inlet is also provided with its own valve to be
opened by the vacuum directly because it is large enough. This
case also illustrates a different means of fixing and adjusting the
fuel inlet area by limiting the lift of the fuel valve, the shoulder of
which strikes the end of an adjustable sleeve. In this case the fuel
is discharged into a freely open portion of the air inlet where the
vacuum is negligible and the gooseneck fuel-supply pipe rising above
the fuel valve indicates the intention to use & pressure supply of
fuel under at least this much head. - An air-flow disk located at the
throat of a double-tapered air passage with another such disk on
the same stem at the large diameter point immediately above it,
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to produce the double effect of a prompt lift of the fuel valve formed
at the end of the stem, and to spatter the fuel so it may mix with
the air in the irregular passage, is the construction illustrated on
page 176 (584,666, June 15, 1897, Bollee). Not only is this case in-
teresting because of the construction but also because the patent is
for a “motor vehicle,” and is one of the early constructions of this,
at the time, very new art. While the fuel valve is located in front
of the air-mlet valve and is, therefore, subjected to none of the
vacuum duse to air-entrance resistance, it is nevertheless, by reason
of the air-passage taper, subjected to the vacuum of the air velocity
head, and the case is one of the very early examples of the use of
velocity-head vacuum to influence fuel flow.

As showing the use of a pressure supply of fuel, the case on page
177 (611,341, Sept. 27, 1898, Starr & Cogswell) is interesting, because
the elevated chamber is shown feeding the tubular fuel valve, the
seat of which is lifted off by the entrance air valve beyond. As the
fuel flows down it meets the air rising, but evidently complete
vaporization was not regarded as assureci, because a drainpipe is
provided joining the cup overflow. :

Location of a fuel valve on the supply side of an automatic air
check valve is also illustrated on page 177 (688,367, Dec. 10, 1901,
Tregurtha), which also shows a broad enlargement below the fuel
inlet, over which the measured amount of fuel is intended to be
evaporated by the air, a thing that could not be done at all with
present-day gasoline. A contrary fuel flow arrangement with the
same location of fuel valve on the supply side of the air check is
shown on page 177, Here the fuel flows down with the air toward the
cylinder. ~ (703,937, July 1, 1902, Lizotte.) Use of a piston type of
alr valve to actuate the fuel valve is shown on page 178 (705,021, July
22, 1902, Bennett & Morewood) to aveid the difficulty of simulta-
necusly making tight an air check and a rigidly attached fuel valve.
A gimilar Enrpose is served by the spring of 708,937, July 1, 1902,
Lizotte. Actuation of .the fuel valve by the vacuum directly is
shawn on pages 177 and 178 (705,314, July 22, 1902, Blake), the
diapraghm C rising with the vacuum and opening the fuel valve.
This case also illustrates the use of primary and secondary air
through two separate air inlets. STV

An illustration of a form e.gpecial}ry adagpted to the hit-and-miss
engine is given on pages 178 and 179 (22,672, Mar. 17, 1908, Burger),
where a governor controlled pawl carried on a slesve about the air
valve stem opens or does not open the fuel valve.

Direct attachment of the fuel valve to the maein engine inlet is
shown on page 179. (724,328, Mar. 31, 1903, Pivert.) other case
of air impact disk actuating the fuel valve is shown on page 179
(747,235, Dec. 15, 1908, Saris) in connection with two other interest-
ing J%eatures, one, the constant level float chamber, the level in which
is above the fuel valve, me.kin% the valve necessary, and the other,
the hollow stem of the fuel valve, which accumulates fuel between
suction strokes, discharging the accumulation with whatever comes
past the regular needle valve. This is g sort of forerunner of the
NnOW common aocalemti(x)z(icu of modern carburetors that accumu-
lates fuel during peri of low engine demand, dischargn}g it

uickly on a sudden increase in demand due to the opening of the
throttle at a time when the mixture would otherwise tend to become
lean by reason of the greater inertia of the fuel over the air.
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The use of a fan type of air motor as an air impact device to lift
the fuel valve is illustrated on page 179 (760,673, May 24, 1904, White
& Duryes), the fan or motor also serving as a mixer. .Adjustment
of proportions in these cases so far illustrated has been provided by
a needle valve before the fuel inlet valve or by limiting the lift of
the inlet valve, but the same result may be obtained by adjusting the
air as shown on page 181, (761,892, May 31, 1904, Olds.) Here
the use of pressure supply of fuel is clearly indicated by the tank
level, and the air inlet is provided with an area adjusting slide tou
control the amount of air that shall enter each stroke with the fixed
amount of fuel. The same ides of control by the air, but by an
interesting form of air damper, the iris, is shown on page 181,
(798,498, June 27, 1905, Ash.)

Direct vacuum actuation of the fuel valve, independent of the air
flow except as it may be the cause of the vacuum, is shown on page
181 (820,408, May 15, 1906, Garllus), where the vacuum gcting on
one side of the disk and atmosphere on the other, lifts it and the fuel
valve. A pivoted or swm% type of air-flow disk to actuate the fuel
valve is shown on page 181 (850,223, Apr. 16, 1907, Hallett), a form
that should be very sensitive to air movements and sure to open fully
each time. A form in which the check valve that actuates the fuel
valve does so by an indirect connection is shown on page 182 (999,033,
July 25, 1911, Hubbard), where a lever permits relative lifts about
in proportion to the two valve dismeters, which is not possible with
direct axial connection, except bg making the period of opening of
the air valve sreater than that of the fuel valve., A ball used as the
fuel valve and lifted by the vacuum directly is shown on page 182
(1,004,091, Sept. 26, 1911, Shain}, and a similar use of direct vacuum
on a flat- a.ceéJ valve is shown on page 182 (1,120,397, Dec. 8, 1914,
Martin). An interesting case of indirect fuel introduction is shown
on page 182 (1,044,314, Nov. 12, 1912, Watson), where the fuel is
discharged into s side pocket with an air passage by passing the
spring-loaded inlet valve. This passage would tend to Lift the fuel
promptly above that valve, better than if it were delivered fo a low-
velocity main air stream, especially if the check valve is heavily
loaded. That this old and simple class of device is still a subject of
invention is illustrated by the case on page 183 (1,151,156, Aug. 24,
1915, Bingaman), where a simple air-flow disk causes a fuel valve
to 1ift in front of the air, or in this case, the mixture-inlet valve,
here used as the entrance to the closed crank case of a small two-cycle
engine. . _ :

Subclass 1.1—Fuel valve operated by enging valve gear—FProbably
the oldest of the class of fuel valves directly operated from the valve
gear, independent of the air or mixture valves, and under the con-
trol of a hit-and-miss governor, is that on page 184 (433,806, Aug. 5,
1890, Otto), which case is of peculiar interest, in view of the pioneer
work of this now famous inventor, Otto, a-contemporary and rival
of the equally famous Kérting. One other case will serve to illustrate
this subclass as it is of such Jimited value in its bearing on the gen-
eral problem, that on pages 184 and 185 (574,183, Dec. 29, 1896, Un-
derwood), where by the one cam-actuated arm, the main inlet valve
is lifted, and at the time a gas, and a gasoline fuel valve as well.
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Subclass 1.8—Fuel inlet in seat o {‘ automatic air inlet valve—~The
idea of this arrangement in this class is to insure an adequate air
velocity past the fuel inlet when it opens to carry the fuel and pre-
vent it dropgi.ng back, but there may be some difficulty in making a
broad seat of a conical air check valve close ti htly an a%?ropriately
small fuel inlet, and even as much so with flat-seats. 'The earliest
case of this subclass, perhaps also the earliest of the whole general
class, and one that sttained commercial success is that on page 189
(417,924, Dec. 24, 1889, Korting), in which the descent of the piston
opens the air and fuel valves together, the fuel discharging into the
seat of the air valve for vigorous spraying. This inventor, Korting,
with Otto, may be snid to have inaugurated the commercially sue-
cessful business of building gasoline engines in their two rival Ger-
man establishments, still in existence and still successful. Associa-
tion with a fuel inlef located in the seat of the air valve, of a heated
chamber, to permit the same groportioning structure to operate on
a heavy or nonvolatile fuel, and thus to convert a gasoline into an oil
erlxﬁi.ue, to use common terms, is illustrated on page 189. (523,511,
July 24, 1894, Campbell.) Here the fuel and air descend together
and strike a hot elbow where the oil separates out, becomes heated,
and being swept by the air, is vaporized. This case may be said to
have practically inaugurated the construction of that class of vil en-
gine in which the mixture is made externally to, and not in the cylin-

er, by first proportioning fuel and air, and then henting the mixture
on its way to the cylinder. Another early form of this arrangement
is shown on page 189 (835,166, Oct. 17, 1899, Hay), which also pro-
vides exhaust heat for the fuel and mixture entrance chamber. A
complete ring of fuel inlet holes is shown in the form on page 190.
(690,112, Dec. 81,1901, Kull.) Manusal adjustment of the fuel needle
valve simultaneously with the lift limit of the air check valve, is pro-
vided on page 190 (722,357, Mar. 10, 1908, Davis), which, if con-
nected to an outlet throttie, would become a pair of graduating valves
of quite different characteristics. A flat seat air check valve is shown
on pages 190 and 191 (894,656, July 28, 1908, Johnston), with an odd
sort of mixer, and a plug form of throttle. An annular form with
the fuel valve'in the center of piston type of air check is illustrated
on page 191. (922, May 18, 1909, Wright.) The fuel is admitted
through the interior of a hollow air check with a hollow stem on
page 191, (948,977, Feb. 8, 1910, Kingsbury.) A case of flat seat
annular air check valve is shown on page 192 (995,919, June 20, 1911,
Smith), in connection with e fuel float chamber, where the fuel inlet
is a type of device originally designed and normally used for pres-
sure supplies of fuel.

A gravity swing check with a fuel inlet in its stem is illusted on
page 192 (1,048,518, Dec. 81, 1912, Fritz), intended to be used with
aspirating fuel flow as a separate 1&hng jet to be attached to any form
of carburetor and to come into action when the throttle is closed.
This is an excellent illustration of the way in which old forms of de-
vices or appliances may find new uses or be revived in new combi-
nations. ree separate fuel inlets in the air check-valve seat, one
for gasoline, one for kerosene, and a third for water, are illustrated
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on iages 192 and 198 (1,156,836, Oct. 12, 1915, Diener), in connection
with an exhaust heated vaporizer, for an engine to be started on
gasoline, and when heated operated on kerosene, the water being
added to control Igreignitions.

Subclass 1.83—Fuel inlet located befgnd automatic air inlet—One
early case (500,401, June 27, 1898, Lehman}, shown on page 194,
attaches the fuel valve to a spring-closed poppet air-inlet valve by a
yoke with a flexible element, the fuel inlet belng located so that it is
acted upon by the vacuum which opens the air valve, so the. fuel
valve must be affected correspondingly. This is in contrast fo the
last subclass where the air velocity over its valve seat, and not the
vacuum beyond the seat, acts on the fuel inlet. The form shown on
page 194 $15 059, Feb. 20, 1894, Hoyt) illustrates the use of s slide
vafve for the fuel, actuated by the automatic air valve. The location
of the tank clearly indicates a pressure fuel suppH‘. A swing air
check that strikes a sepsrate spring-closed fuel valve iz shown on
page 194 (567,258, Sept. 8, 1896, Pratt), and another swing check
strikipg a gravity and pressure closed fuefvalve on page 195 (609,557,
Aug, 28, 1898, Phelps). That the point of mixture of fuel and air
may be controlled independently of the valve locations is illustrated
on page 195 (616,974, Jan. 8, 1899, Riotte), where, although the fuel
valve is formed on the end of the air-valve stem, the fuel meets the
air at a distant point, emerging in four streams at a contraction to

romote mixing. An independent fuel check acted on by the vacuum
eveloped beyond the automatic air valve is shown on page 195
(617,743, Apr. 9, 1901, White) in connection with a constant-level
chamber having an outlet below the level but sealed by a ball. An-
other case of & heater associated with roportioning}fue and airinlets
is that on ipa 195 and 196 (619,776, Feb. 21, 1899, Murray),in which
the air valve by a long extension of its stem opens a distant oil valve,
oil and air entering & heated annular pot at separate points, with the
idea of promoting vaporization of the oil and mixi.néof its vapor
with the air after the proportions have been established by the same
means commonly usedp for gasoline and air. Another independent
fuel check valve of swi ty}ie similarly located with reference to the
air check but above the level in an overflow chamber, so the fuel is
aspirated, is shown on page 196 (694,708, Mar. 4, 1902, White). A
lever connection between the automatic air valve and a fuel valve
located beyond it is shown on page 196 (1,066,080, July 1, 1913, Cole)
with a hand-adjusted needle valve. This is lparticularly interestin
because of its general similarity to another later class. If the fue
valve were given a longer taper and the air valve were situated in &
long tapered seat the flow areas of the two could easily be kept in any
desired ratio and proportionality be established with but little
vacuum change. Such cases are fairly numerous in the later classes
where the fuel is provided with a graduating valve controlled by an
automatic air valve, main or secondary.

Subclass 1.4, double air inlet, ons air inlet by-passes fuel inlet—
This class is the forerunner of the very large class of primary snd
secondary air inlets with its various combinations of valves and in-
terconnections, Apparently the idea, at least at first, was that of
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spraying and mixing rather than that of a compensating arrange-
ment to correct for the tendency to become excessively rich in fixed
single air and fuel inlets, by admitting & secondary or diluting air
stream. In a patent granted for s “self-propelling carriage,” a fuel
valve actuated by an air valve, makes what may be termed a primary
mixture, to which additional or secondary air mey be admitted for
a manual adjustment of proportions, as shown on page 197. E 610,460,
Sept. 6, 1898, Pretot.) One early form, that on m 197 (679,387,
Ju fr 30, 1901, Mathieu), has a pair of air-impact disks by which the
fuel valve is actuated, air from one inlet strikes the top disk and
opens the fuel valve, the fuel being spread over the disk and sprayed
down from its edge in front of the second air stream. This may be
compared with the form on gage 197 (715,398, Dec. 9, 1902, Longue-
mare), which is really intended to act in the compensating way, the
secondary air being admitted beyond the impact hood equivalent to
a 'disk, so that the fuel valve is lifted for a shorter period and fuel
admitted less, the more the secondary air. Secondary air acts, there-
fore, to limit the fuel lift somewhat, but not quite as would a me-
chanical stop, and its effect on proportioning is similar to that of a
fuel needle valve. In the form, page 198 %896,388, Aug. 18, 1908,
Johnston), part of the air passes directly up the center tube, exert-
ing a velocity action at the fuel outlet and impinging on the fuel
valve lifting disk, while the rest of the ir enters around the edge
of the automatic inlet valve, and has no influence in lifting the fuel
valve at all, but a8 mechanical stop to limit the lift is also used. The
fuel-air ratio is directly adjustable manuaglég bg the air by-pass, or by
the fuel needle, in the form page 198. (908,206, Nov. 10, 1908, Law-
son.) A still closer approach to the automatic compensating action
of automatic secondary air is shown on page 198 &39,856, Nov. 9,
1909, Papanti), where the secondary air enters by an gutomatic valve.
This, by the removal of the fuel valve and attachment to a constant
level cup, would become one of the very large class of so-called auto-
matic compensating cases of subclass 8.2. Indicating that carburetors
of this class are being brought forward is the case on page 198
(1,181,514, May 2, 1916, Eynon), in which the fuel valve pu is
not clear, because the flow is purely aspirating, but the perforated
box surrounding the fuel outlet is intended to assist in spraying and
mixing.

Class 2, carburetors, proportioning flow, metering fuel pump, air-
motor driven—For many years before the advent of the gasoline
engine and the need in connection with it of suitably small, cheap,
and accurately proportioning carburetors that would not leave heavy
fractions as unusable residues the art of gas making had been pretty
considerably developed, and in connection with it a very large num-
ber of evaporative carburetors. Some of these had fuel-feed valves
more or less relating the control of fuel flow to that of air flow, but
the great majority, substantially all of them, maintained a body of
liquid either in bulk or spread over solid, porous, or fibrous surfaces,
from which evaporation took place, the proportions being established
by the evaporative conditions rather than by the conditions of feed
and flow. From this, however, has come in a more or less logical
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sequence the first of the proportioning-flow carburetors of the air-
driven, fuel-volume meter type, shown on page 201. (249,368, Nov.
8, 1881, Jackson.) An ordinary gas meter acts as an air motor to
drive a fuel meter consisting of a rotating plate with pockets on its
face, the pockets filling as they t}Eass a fuel ¢ r and emptying as
they pass & port leading into the metered air stream. AIl the fuel
is thus measured and proportioned to the air flowing with it as
volumetrically proportioned mixture. The first case of this cless
designed directly for engine use where the bulk and cost of the old
standard form of bellows gas meter would be prohibitive is that on
page 201. (791,801, June 6, 1905, Leinau.) is has some of the
characteristics of the aspirating jet t'{fe of structure. The float
chamber, with its fuel passage and fuel outlet above the chamber
level, are the same as would operate in the ordinary aspirating man-
ner, except that the jet is located fairly high and in a region of low
air velocity, as also is the air passage. There are added two new
elements—first, a small centrifugal fuel pump in the fuel passage,
and, second, an axisl-flow fan-blade form of air motor in the path
of the entering air, driving the pump. Thers is a suggestion, in
view of the more or lej-gn%requent use of such fanlike motors as
stirrers and mixers, that this is the primary idea here, though reli-
ance is placed on the pump action to eject the fuel. The case is in-
teresting rather for its suggestiveness than for its direct value, be-
cause the floow-speed pressure characteristic of the pump and sir

motor of these forms are not such as well maintain proportionality.

Another form involving the same elements, but in which the centrifu-
gal pump fuel passages discharge radiaily directly into the air instead
of through a jet nozzle, as in the previous case, is shown on page 202.
(957,976, May 17, 1910, Lucas.) A more directly proportioning ar-
rangement based on volumetric displacements is that on page 202
(1,048,083, Dec. 24, 1912, Lavender), in which & rotary volume
meter of the form common in the measurement of water 1s used as
air motor and drives a pair of plu.t;ger fuel pumps. If the slip of
these two displacers were exactly the same, and if there were no
density variation in the air to cause variations in the Wei.glht of air,
even when its valume is correctly proportioned to the fuel, this ar-
rangement would seem to offer good prospects, at least as good as
most of the direct-jet aspirators, as a proportioner. Of course there
will be some unfavorable inertia lag elements to interfere with
prompt acceleration of a variable-speed engine, and once it is oper-
ating at high speed the inertia of the moving parts of the pro]?or-
tioner will continue fuel delivery after the throttle is closed. Fur-
thermore, the size of the apparatus must necessarily be large, as the
speed of a gasoline pump can not be high, but the arrangement is
truly one of the proportional-fiow class,

A similar rotary meter type of air motor driving a gear form of’

fuel pump by friction disks to secure a suitable ratio for adjustment
of proPortions is shown on pages 202 and 203. (1,119,479, Deec. 1,
1914, Veeder.) There isalso added a diaphragm form of fuel needls
control to adjust the inlet automatically with change of speed, so as to
keep the pump delivery pressure nearly constant. A late form of the
centrifugal fuel pump driven by an air motor of the turbine class is
shown on page 208 (1,187,238, Apr. 27, 1915, Sherman), the rotor
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being mounted on ball bearings directly above the float chamber and
the pump consisting primarily of a curved disk concave upward
with an orifice restricted entrance. Still a different form involving
an impulse form of air motor is shown on page 203 (1,149,323, Aug.
10, 1915, Baker & Swan), where an automatic intake valve of the
swing-check type is employed as an air-entrance nozzle to direct the
air to the motor vanes at approximatelIy constant velocity as the
intake gate varies. A gear type of fuel pump delivers the air to
the throat of an air-delivery venturi tube for spraying where, of
course, there will be a depression of pressure, helping to induce fuel
flow. Some air at high speed by-passes the spraying tube through
swing checks, tending to keep the delivery velocity through the
sprazy;sing throat approximately constant.

Class 3, cczrbw'etom12 roportioning flow, aspirating, single-fixed
fuel and air inlets—Nothing simpler than this structural arrange-
ment for a proportioning flow carburetor could well be conceived, soit
is quite natural to find many efforts to devise arrangements which
by reason of their details or dimensions might be made to work
satisfactorily emough for at least some sorts and sizes of engines.
One of the early cases, page 204 (622,274, Sept. 19, 1899, Riotte},
has a constant level chamber of the overflow type and a fuel passage
branching beyond the needle valve to four orifices for mixing pur-
poses, the whole chamber being doubled for direct bolt-in(g1 to the
two intake ports of a two-cylinder stationary engine. A different
form of constant-level cup of overflow type is shown on page 204
(658,267, Sept. 18, 1900, Kennedy), constructed somewhat like a
plumbing trap, and still another form on page 205 (682,506, Sept.
17,°1901, Aldrich), which has in addition a plug form of fuel ad-
justing valve. Location of the fuel nozzle in the center of a float
type of constant-level chamber to keep the fuel head constant in spite
of the titling that is a.necessarg part of transportation service is shown
on pages 205 and 206 (685,993, Nov. 5, 1901, Le Blon), in which the
nozzle is axially situated in a straight portion of a cylindrical air

agsage, air and fuel flowing in the same direction, the air passage

eing provided with a manuslly adjusted restricted inlet. Cross
flow 18 illustrated on page 206 (724,648, Apr. 7, 1908, Zimmermann),
the fuel needle valve stern crossing a straight air passage at right
an%ies and being carried in a cage that restricts air flow. Another
such crossing fuel valve stem is shown on page 206 (729,647, May
26, 1908, White), arranged, however, in a bend, so the air passes the
fuel inlet at an angle and, by reason of the obstructions, with many
eddy currents. Location of a fuel heater between the fuel-measuring
nozzle and the point of mixture with the air at which the fuel flow-
inducing vacnum originates is illustrated on page 208. (804,589,
Nov. 14,1905, Enrico.) - Thi