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7o all whom it may concern: .

Be it known that we, Frank H. Batrt and
Freoerick O. BaLy, citizens of the United
States, residing at Plainfield, in the county
of Union and gtate of New jersey, have in-
vented new and useful Improvements in
Carbureters, -of which the following is a
specification, ' v

This invention relates to carbureters, and
consists in certain improvementsin the cou-
struction: thereof as will be hereinafter fully
described and pointed out in theé claims.”

In the common form of carbureters using
liquid combustible fluids of carbureting vol-
atility with air and fluid at ordinary tem-
peratures such as gasolene, the air and gaso-

'ne are drawn into the carbureter by suc:
on, and the quantity of liquid has been con-
trolled by reducing the cross sectional arca
of the passage through which the liquid is
delivered, usually by a needle valve. Asthe
throttle is opened, or the speed of the engine
increased, so as to increase the suction and
consequently -increase the volume of air, this
increased suction .will also increase the in-

“flow of liquid. It is desirable, in fact neces-
.sary; for a perfect performance of the car-
bureter that the proportions of gasolene and

air be maintained within well defined limits
through all speeds of the engine, and all
With the carbureter us

inflow of gasolene in proportion to the in-
crease in.the inflow of. air with a greater
opening of the throttle or greater speed of
the engine, it has been necessary to so in-
pede the inflow of air as to greéatly increase
the suction so as to maintain the proportions
of gasolene and air within workable limits.
The difficulty in this arises largely fromn the
method of control of the gasolene. It will
bé observed that where the control of the
gnsolene is accomplisbed by reducing the

- paussage as by a needle valve or by various

45

sized openings in removable plugs that the
control.of the flow of gasolene is subject, al-

" most whqlly. to the laws governing the accel-

80

eration of .liquids, and, nccording to these

laws, the resistance or retarding effect of the
restriclion in the passage increases as the
square of the velocity, or in other words, in-
creases as the square of the quantity of lig-
nid delivered. qu reason 0?

¥

crease in the resistance to the delivery of

Bpecification of Letiers Patent.
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gasolene, if the proportion of air and, gas-
olene is maintained within proper limits, the
delivery ‘of air must be so impeded as to ac-
riously affect the working of the engine, both.
by reason of the inability to get a sufficient

uantity of mixture and the atmospheric re-
sistance to the movement of the piston when
the pressure of the working side is so re-
duced. Not only this but it is impractica-
ble, using the acceleration of the Bquid' ay
the controlling factor, to maintain. the
proper proportions of gasolene and air with
all openings of throttle and all speeds. This
difficulty just hereinbefore noted seems to
have been recognized in that various means
have been employed to augment the liquid
passage as the throttle is.opened, but the de-
sired effect of this is disturbed i)y’diﬁ'erent
speeds of the engine with the same- throttle
apening. This is especially true of automo-
biles where the load of the engine varies and
the speed of the engine dones not even re-
motely follow the throttle openings. Where

devices are used for augmenting the liquid

discharge with the increase in.suction, the
law of acceleration is still utilized as the
controlling factor of the passage of the lig-

uid, and the throwing in ‘of auxiliary pas-’

sages or enlarging of a single passage sim-
ply makes a fresh starting point. The re-
sult is that the mixture is in proper, propor-
tions only under certain conditions’of throt-
and engine speed. - .

The leading object of this invention is to
obviate the difficulties incident to this method
of coutrolling the gasolene, and consists,
broadly speaking, in substituting the retard-
ing cffect of friction on the moving liquid
as the dominant factor of control for the
control by acceleration as heretofore used.
This change in the scheme of controlling the

"gasolene makes it possible to supply the

right quantity of gasolena with veéry slight
resistance to the passage of air and to control

‘the passage of gasolene .without moving

the {)nrts or varying the adjustments to all
conditions of speed ‘and throttle opening.
The reason for this is thint the resistange to
the movement of liqitid at low velocities by
reason of friction varies-directly as the ve-
locity instend of as the square of ‘the
velecity, as in the case of the control where
aceeleration is the dominant factor. -In-uti-
lizing the friction control’a passage of cross
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sectional area which would flood the -car-
bureter if of slight extent, may be used, and
then by extending this passage, and prefer-
ably so forming it as to increase the friction
area of the moving.liquid, the disturbing
factor of acceleration may be almost entirely
eliminated in the control of the movement of
liquid, and the control by the friction of the
moving liquid secured. :
It will be understood that in the flow of
liquids through any orifice, friction will be
a factor in the resistance, but with a re-
. stricted surface in contact with the movin
liquid this s -negligible as compared witﬁ
the resistance incident to.a necessary acceler-
ation of the liquid to deliver the desired sup-
ply- On the other hand, with a passage hav-
ing an extended surface in contact with the
moving 'Ii(}uid,' thus making .friction the
dominant factor, of control, the resistance
incident to ‘acceleration is also a factor but
inasmuch as the acceleration is slight it is
comparatively negligible. - In oné€ case, how-
ever, the resistance to the dow of the liquid
approximates- the theoretical resistance to
acceleration and in the other'case the resist-
ance npproximates the thearetical resistance
incident to friction alone. This invention is
directed to the control of combisiible liquias
of volatility readily carbureting with the air
and liquid at ordinary temperatures, such as
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gusolene at G0 gravity Baumé scale and at a~

temperature of 60° Fahrenheit. It will be
understood that visgosity changes the fluid
characteristics of Jiquids to a very great ex-
tent and varies the factors in the control.of
the flow of liquid through passages. It will
be understood also that practically all liquids
at certain temperatures lose their volatility
or at least the carbureting volatility with air
at ordinary temperature.. e have found
that a passage giving the liquid a tubular
form and extending for a distance approxi-
mating thie dimensions shown in the draw-
ings and with the cross dimension between
the walls of the passage between .005 and
.008 of &n inch will operate upon a liquid
having the fluid characteristics of ordinary
gasolene at a-carbureting temperature as
60° Fahrenhelt when acted upon by ordi-
nary carbureting suction so as to maﬁe fric-
tion -the dominant factor in the control of
the flow of liquid through such passage. By
so forming the passage as to spread the
ﬁquid out 1n the form of a thin film, the flm
being engaged on both surfaces by the walls
of the passage, such a liquid may be readily
subjected to ~sufficient frictional surface
within the structural limits of the ordinary
carbureter.] The dominant-characteristics in

“the control’ of the liquid through a passage

may be readily’ ascertdined at any time by

plotting the qudntities delivered under varg'-

ing. pressureés and comparing them with the
86 theoretical }ine.indicating a control entirely
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by friction and a line indicating a control
entirely by acceleration. In order to elimi-

‘nate as far as possible factors disturbing the

control by friction of the liquid with the
walls of the controlling passage it is de-
sirable to have the entrance to the passage
tapered 8o as to eliminate as far as possible
what is commonly known. as the entrance
head. ) : ’

A cold engine such as is encountered in
starting, not only requires a different degree
of richness of mixture than a warm engine
or an engine at normeal temperature, but the
quality of the mixture to get the best effi-
ciency varics in a different ratio in a cold
engine than in"a warm engine. A cold en-

70
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‘gine, and the slow speed at which ‘it is

started requires a very rich mixture, and as
the speed Increases, the richness of the mix-
ture should be reduced quite rapidly, much
more so than with a warm engine. Further-
more most liquid fuels vary greatly in vis-
cosity at different temperatures and this va-
riation in viscosity disturbs the control prop-
erly ndjusted for a normal temperature, that
18, # temperature to which the carbureter
snd gasolene are subjected from the heat of
the engine. Tlhe viscosity of the colder fluid
is greater than when it is of higher tempera-
ture. Consequently with the normal open- g4
ing of the controlling passage there .is a
smaller proportion of liquid iguel delivered.
For this reason, therefore, it is desirable to
augment ‘the normal controlling passage
when starting the engine to whic%x the car- 1g0
bureter is attached. It is preferable, there-
fore, to arrange the normal gasolene control
wholly with relation to the normal require-
ments of thi engine and to supply momenta-

rily the ad¢ - gasolene needed g)r starting. 105
In'this way, che friction control used for the
normal operation of the engine may be nicely
adjusted to.get the greatest possible- effi-
ciency for all speeds and throttle openings,
leaving out of consideration entirely the re- 110
quirements incident to starting. . Then for
starting the engine when cold an-auxiliary
supply having acceleration as its dominant
factor of control operates to advantage be-
cause an adequatp amount of gasolene can be 115
supplied initially for the cold engine and for

the slow spced incident to starting, and as

the speed of the engine picks up the increase

in resistance incident to the acceleration is o
rapid that the added supply of gasolene 120
from this source at the higher speenﬁ of the
engine is negligible. In consequence, just
the right proportions for starting & cpfd en-
gine and the proper amounts for the various
speeds ordinarily used in warming up the 125
engine can thus be readily supplied. It is
preferable to have this auxiliary supply con-
trolled so that it can be thrown in for start-
ing the engine and thrown out after the en-

gine is warmed up. - : 130
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* One o;f.;thb features of the present inven-
tion relates to mechanism com ining the two

methods of control and utilizing & friction

control for the normal operation of the en-
ly controlled by
acceleration for starting the engine.
Where the friction control of the liquid is
utilized as in the present invention, the re-
duction of pressure in the carbureter to pro-
duce sufficient suction to deliver the requi-
site amount of liquid at high speeds and full
throtle opening is very much less than with
carbureters using the ordinary acceleration

; control. - In order that the air pressure at

Tiigh speeds may not be reduced beyond what

....Js necessary-to induce the requisite flow of
" liquid fuel, it is desirable to vary the size

20

~of the air in the carbureter at the high .
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of the air opening as the speed of the en-
gine increases and the pressure in the car-
Dureter is reduced so that there shall be but
i’ comparatively small reduction of pressure
‘;‘Rgeeds of the engine. It will be understood
L

will be the controlling factor of the resist-
ance to the flow of air and such an openin

will not harmonize with a friction contro
of the liquid where friction is dominant.
The control of the air so as to give the
greater volume necessary for the high speeds
and full throttle Of)ening at such reduction
of pressure 8s will induce a corresponding
flow of liquid-subjected to friction control
can be readily attained by varying the air
opening so as to make the resistance to the
air conform to the resistance to the flow of
liquid. 1In this way the quality of the mix-
ture can be -controlled as desired.

It is desirable in order that the proper
proportions. of air and gasolene under the
varying conditions encountered by different
engines may be quickly adjusted, that the
initial delivery of air may be varied so as
to make “the proper mixfure for the slow
speeds or slight openings of throttle without
varying conditions of the maximum throttle
openings and engine speeds. Where the car-
Luteter is so arranged the proper pro-

" portions of gasolene and nir for the maxi-

‘50

[.1]

60

85

mani opening of throttl: and engine speed
is provided for by varying the elivery of
gasolene. If with this adjustment a slight
variation in' the mixture iz desired for the
slow speeds this can be accomplished by ad-
justing the initial air supply and as this
dces not affect the proportions with a maxi-
mum throttle opening just the right propor-
tions for all openings and specds may be ob-
tained. . .

"In the present invention the air supply
for each carbureter pressure can be regu-

.lated and varied as desired, in that it is con-

trolled by a valve, the opening past which
ié?gaged by the distance between the edge of
the valve and the walls of the carbureter

nt with a fixed air og)e'mng acceleration

o

abreast of the valve. As the pressure in the
carbureter varies, the valve assumes different
positions varying as the pressure varies. By
shaping the walls of that part of the car-
bureter traversed by the valves, any sir open-
ing desired may be had for any carbureter
¥ressure. Inasmuch as the flow of gasolene
ollows inversely the carbureter pressure, it
is only necessary with the present invention
to shape these walls so as to get the proper
opening for each position of the air valve
(the position of tEe air valve is also con-
trollegoby the carbureter pressure) to ex-
actly proportion the air to the gasolene for
all carbureter pressures, or in other words,
for all throttle openings and engine speeds.

Otler objects of the invention will appear
from the specification and claims.

The invention is illustrated in the accom-
panying drawings as follows:

Figure 1 is a plan view of the carbureter;
Fig. 2 is a section on the line 2—2 in Fig.
3; Fig. 3 is a section on the line 3—3 in
Figs. 1, 2 and 6; Fig. 4 is a section on the
line 4—4 in Fig. 3; Fig. 5 is a section on the
line 5—5 in Fig. 3; Fig. 6 is a section on
the line 6—6 in Figs.3 and 7; Fig. 7 is an
elevation of the throttle body; Fig. 8 is a
fragment of a gasolene carrying and spread-
ing device. :

1 marks the carbureter body; 2 the air
valve body; 3 the throttle body. The throt-
tle body is secured to the carbureter by
screws 3% The air body is similarly secured
to the carbureter by screws not shown. The
carbureter body 1 has the annular receptacle
4 in which is arranged the annular float 3,
the receptacle surrounding the air passage
G, and being separated therefrom by th
walls 7. . . '

The float is carried by the lever 8 piv-
otally mounted on the bearing pins 9 sup-
ported by the walls of the body 1. A pin
15 arranged in the end of the lever 8, and en-
gages the shoulder 10 on the stem 11, on the
snplﬂy valve 12, The supply valve operates
in the guides 13 und upon a seat 14 and con-
trols the supply passage 15. The nsual fit-
ting 16 is arranged for connecting the sup-
ply pipe 16* with the gasolene supply (not
shown). A flanged nut 17 is secnred to the
body 1, and surrounds the upper end of the
stem 11. A spring’ 18 is arranged around
the stem 11, and is compressed upon the
<houlder 10 and the upper end of the nut 17.
The weight of the ﬂloat is of course sufli-
cient to overcome this spring, so as to open
the valve 12 as the level of the gasolene
falls; on_the other hand the spring is suffi-
cient to close the valve when the flont reaches
its normal level. The upper end of the
stem 11 is knurled at 19 so that the car-
bureter may be flooded manunally if desircd.

A convenient means for draining the re-
ceptacle 4 is provided by the drain passage
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4 cont_rolléd by the 'n_éedle valve 4°. The
needle valve extends through the upper wall

"of the receptacle and the stem 1s screw-
~threaded at 4° and operates in the strew

threaded opening 4¢ in the top of the recep-
tacle. The top of the valve is provided with
a slot 4* so that it may be conveniently op-
erated by a screw driver or similar imple-
ment. : :

The gasolene is delivered through a ver-
tical passage 20. This communicates with a
horizontal. passage 21 which opens at one
end into the receptacle 4. A portion of.this
passage 22 is preferably slightly tapered
and a similarly tapered plug 23 is arranged
in this tapered passage. The inner end of
the passage has a reduced stem or portion 24
which is connected with an enlargement 24*

forming a bearing for the end of the plug,.
the enlargement operating-in the passage’
21. The outer end of the plug is provided

with a stem 25, the end of which hasa the
screw thread 26 operating in the screw
threads 27 in the walls of the body. The
outer end of the stem 25 has a smooth sur-

face 98 which operates in the gland 29.- A |

pin 80 is arranged in the end of the stem by

adjusted. - This plug 23 presents an exten
ed friction surface to the liquid formin
thin film or layer of liquid between the piug
aud the walls of the passage. Thus there is
resistance on both sides, both the interior
and the exterior of this.tube of liquid. In
this ‘way, & very large sucface is provided
in a comparatively short ‘distance, and the
length of the passage inay thus be kept
Wit%lin convenient_limits. = The

of the cross sectional area of the passage
formed between the plug 23 and the passage
29 to the surface resisting the movement of
liquid may be varied by adjusting the plug
23 in and out by means of screw 26. The
cross sectional srea of this passage is so
great that but for the frictional resistance it
would flood the carbureter. While, of
course, the liquid is accelerated to some ex-

means of whick the plug 23 may be rendi(l{y ik
Y

tent in this passage, it is minimized so as to

present but little practical influence on the
delivery of liquid, the dominant factor in
the control of the liquid being thé frictional
resistance of the walls of the passage to
the movement of .the liquid. Yt will be

‘noted that the entrance end of the

lug 23
is reduced and the wall of the plug geaﬁiug
to the friction surface is so tapered as to

ive a nozzle effect to the entrance to the
%x"iétion annulus. - In this way,-the entry
head to the friction control pa is
largely eliminated. In Fig. 7 thefeis ai‘\‘own
an alfernative form of adjustment of this
friectional confrol. In this, the plug 28 is

cylindrical, and its effect on the ‘lighid ‘js

varied by moving it into and out of pas-
sage 21, the portion 22¢ of the pa'i;sa‘ge' in

I[\)rop'or(:ion )

1,059,145

this instance being cylindrical. In this in-
stance, the extent of the frictional surface
may be varied while the cross sectional area
remaing constant. The variation may also
be effected by using various sized plugs with
the construction of the passage shown in
Fig. 7. This is preferable in some instances
because with it passages of p_redetermined

| size may be provided.

- As ig well known, gasolene has a tendency
to adhere to and spread out on a metal sur-
face, from-which it-can be readily taken
up }t:{ the passing.air. .In order to-thor-
oughly disintegrate and bresk up the gaso-
lene, and insure its perfect mixture.with the
air, the following - scheme of . gasolene
spreading.device and throttle mechanism is
used: -Immediately above the passage 20

-there is arranged a point 31 extending

downwardly from the bar 32 extending
across the throttle é)lassage 6*. A projection
33 extends upwardly from this bar oppo-
site ‘the point 31, and a spreader 34 is ar-
ranged on this projection, the spreader be-
ing preferably formed in the form of a spur
wheel, and struck up from sheet metal, and
being of conical shape in general outline.
Throttle valves 35 and 36 are arranged in.
ogemngs 87 in the throttle body, portions
of the openings 37 being cylindrical, so as
to form bearings_ for the valves, and por-

70

90

95

tions of the valves 35 and 36 being cut away -
at 38 forming the throttle opening "39.°

Gear segments 40 are arranged at the ends
of the valves 35 and 36 and are in mesh so
that. the two parts of the valve swing-to-
gether.” The openings 37 are closed %y a
plate 41 and the valve 35 is provided with

a stem 42, on which is arranged an operat--

ing lever 43. A sleeve 46 is fixed on the
stem 42 and the stop screws 48 and 49.are
arranged in this sleeve. By adjusting these
screws, the throw of the throttle valves may
be adjusted. . T

Gasolene entering through the passage 20,
engages the point 31 and is carried up by the.
air along the bar 32 to the projection 33, and
follows out on the spreader 34 so as to form

106

114

a perfect mixture. The initial opening of-

the throttle is along the bar 32 so that tle.
gir with its high velocity due-to a partislly
closed throttle, sweeps along this bar and
by the spreader, thus assuring & full-taking

up of the liquid with a slight throttle open-.

ing. As the throttle continues to open, this
central location of the passage is maintained,
go that with all throttle openings there is a
movement of air adjacent to and through the
spreader.- ‘While it is desirable to take up
the gasolene by & retaining surface adjacént
to the delivery nozzle, and subject the gaso-
lene to the direct action of the air, at its
highest velocity on this surface, the nozzle
itself must be within the carbureter or at the

opposite side of the throttle from the pas-.

113

120
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sage from the carbureter, so that the passage
leading to the nozzle will be subjected only
to reductions in pressure in the carbureter
chamber incident to the variations in the
opening of the throttle so as to control the
gasolene supply. . The carrying point and
surface carry the gasolene up through the
throttle and still permit of the location of
the nozzle sufficiently within the carbureter
chamber - to subject. the nozzle only to the
varying pressure of the chamber. By plac-

"ing -the spreader above the throttle, a

spreader of ample size and shape may be
utilized, and be located. with relation to the
nozzle-so that the gasolene may be readily
spread along the surface of the spreader,
and thus prevent the gasolene from reach-
ing the engine except in the form of mixture.
" The throttle body is provided with a heat-
ing chamber 50 having the outlet and inlet
passnges 51 and 52 through which the cham-
ber may be connected with some supply of

- heating medium. The usual flanged connec-.

tion 53 is arranged at the top of the throttle
opening by means of screws 54 and the pipe
55 leadinug to the manifold.is arranged in
this flanted plate. : .

. It is usual in carbureters of this type to
have the initial air delivered through an un-
obstructed passage of small capacity, and to
augment this through an auxiliary passage
controlled by a valve, the resistance being

determined by the adjustment of this valve.

Surrounding the passage 20 is an air passage
K6, formed by the fitting 57 sét in a socket
58 carried by the walls of the passage 21.

" The passage 56 is connected with the passage

40

45

50"

68

.60

~ lateral openings 68 leading to it.
o5

threaded passage 67, this

59 which extends around the walls of the
passage 21 and opens into a downwardly

extending tube 60. The air valve 61 has a-

center tube 62 operating on the tube 60 and
thus continues the opening from the tube 60.
Passages 63 open from the tube 62 to the air,

‘the valve .being supported by a spider 64
surrounding.the main air passage 65. Thus,"

the ‘carbureter chamber is at all times in
unobstructed connection with the outer air
through the passdges 58, 69, tubes 60 and 62,
and opening 63,

. As heretofore stated, the adjustment of
the carbureter to different conditions may be
more readily -accomplished if it is possible
to adjust or vary the size of this initial or
unobstructed passage, and it is desirable that
this variation be accomplished without vary-
ing the. extrenre resistance to the introduc-
tion of air. - This is accomplished in the
present: construction by an adjustable initial
air valve as follows: An auxiliary initial
passage 68 leads to the main air passage 65

" above the initial position of the valve 61.

Thig passage has the screw threads 67 with
€ Screw
threaded valve 69 is arranged in‘the screw

valve being pro-.

8

vided with a knurled handle 70 by means of
which it may be operated. As the valve is
screwed in or-out, it opens the lateral open-
ings 68 and thus.varies the amount of air
which will enter through the passage 66.
The valve is preferably provided with slots
71. A yielding pawl 72 is arranged to oper-
ate in these slots. The pawl is carried in a
socket 73 and is provided with a stem 74
which is surrounded by the spring 75, the
spring 75 being compressed so as to crowd
the yielding pawl into the slots 71. This
pawl has sufficient engagement with the
valve to lock it in adjustment. On the other
hand, the paw! readily yields to permit the
valve being turned to adjust the carbureter
to thé engine for slow speeds, and slight
throttle openings. This valve 89 is so ad-

Justed as to give the rFrope‘r mixture with a

maximum supply. he passage 66 opens
into the main passage 65 above the initial
position of the valve 61. As the valve 61 is
lifted it reaches a position above the passage
66 so that in the extreme position of the
valve 61 the air from the passage 66 does
not affect the maximum amount of air de.
livered in the least. This is desirable be-
cause in adjusting the carbureter the gaso-
lene supply is adjusted to the maximum en-
gine speed and throttle opening, and this is
not disturbed by adjustment afterward of
the initial supply of air or vice versa,

Carbureters are ordinarily* arranged so
that there is an inflow of gasoleneronly with
& reduction of pressure in the carbureter
chamber. It would be difficult to S0 per-
fectly balance an air valve because it is usual
to hold some .of the air supply by an air
valve. The difficulty in so-cont.rorling the
action of this valve, so that it will deliver
alr just at the point where gasolene is ad-
mitted, makes it expedient to have a small
initial supply of sir from an unobstructed’
or practically unobstructed passage, so that
the gasolene’ discharges into a moving col-
umn of air. In the. present construction,
the passage 56. satisfies this requirement.
The valve 61 controlling the opening 65,
reaches & position opposite the top of the
cylindrical part of the opening 65, approxi-
mately at the moment the gasolene vegins
to discharge. The resisting spring 83 is
preferably of slightly less length when fully
expanded than tﬁe distance between its seat
on the valve and the seat of the end 0.
The valve is preferably formed of aluminum
50 as to give the least possible resistance
to the lift of the valve for a distance equal
to the overlap of the valve within the cylin-
drical part of the opening 65 and the spring
being fully expanded, starts at zero in its
resisting action. ’

The main air passage is controlled by the
valve and is between the edge of the valve
and the walls of the carbureter. By shap-
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ing: these walls, any intermediate openi

m’:%y be. produced, so-as to “mainta?; ’ 'txilx%
proper mixture. of air and gas at all the in-
termediate stages. . This relation, that is,the
valve traversing adjacent -walls-shaped to
control the.flow of air with different valve
position to satisfy the different speeds and

‘throttle openings lends itself to any varia-

tion desired.

-In order to maintain the proper-propor-
tions of gasolene and air, it is necessary that
the valve starting with the position where
‘it engages the spring 83 should increase the
air opening abruptly, the edge of the valve
therefore travels over the surface 77. Thus
the size of the opening for a short distance
increases very abruptly. The continued
surface 78 is more nearly parallel to the

“line of the motion of the valve so that after

20

25

380

35

40

. 46

50

11

60

the initial opening the increase in the area
of the passage isglgss abrupt. In the con-
tinued opening of the valve .other factors
of resistance are effective in creating resist-
ance,.so that in the extreme movement of
the valve, it is necessary to make the in-
crease in the area of the passage abrupt as
at 79. The path over which the valve
moves, may be said to describe in general
outline an O. G. curve 70 in cross section.

In order to steady the valve it is prefer-.

able to have the valve provided with the
dash pot, and this is conveniently done by
the following means which not only serve
as a dash pot, but also as a guide for the
valve: The plunger of the dash pot 80 ex-
tends upwardly from the spider 64 and the
cylinder 81 operating on it.is arranged in
tﬁe lower end of the tube 62. This is made
an easy fit so that through the leakage of
air through the joint thus formed the pres-
sure within the cylinder 81 gradually as-
sumes atmospheric pressure at whatever po-
sition the valve may take. This, while’per-
mitting the valve to readily yield to differ-
ent conditions, stops the vibration which
would otherwise be incident .to each pulsa-

tion of the engine.

As heretofore indicated, a supply of liquid
suitable for slow speeds under ordinary ruu-
ning conditions is not sufficient for starting
at low temperature. - With the friction con-
trol the frictional resistance to the flow in-
creases in direct ratio to the decrease in ve-

locity» ~in other words the resistance de-’

créases in direct ratio to the quantity of
liquid d€livered, whereas in the control hav-

-ing acceleration as the dominant factor, the

resistance due to acceleration decreases as
the sguare of the decrease in velocity of the
liquid, so that with such reductions in pres-

- sure in the carbureter chamber as will prop-

.1

erly supply the-liquid for the hi;fher speeds
can not practically be controlled at the
slower speeds 8o as to result otherwise than
in an excess of gasolene. As this is just

"the passage 20.
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what is desired for starting at low tempera-
tures, such a means of control is supplied
in connection with the friction control by
means, manually operated, for throwing it
in and out of action. : .

Theé passage 21 is continued through the
wall-of the carbureter and the enlargement
24* on the stem 24 has the grooves 85 as a
means of connection between the extension
84 un the carbureter and the main passage

of the passage 21 and the central portion of

the said passage. The walls of the outer end’
of the extension 84 extend outwardly be-
yond the walls of the carbureter forming a
cylindrical projection 86. A swiveled-needle
valve fitting 87 is journaled on the projection
86. The fitting is held in place by a screw
88 which is screwed into the projection 86,
the interior of the projection 86 being screw
threaded for this purpose. The screw has
an chlarged head 89 which ¢ngages the outer
end of the swiveled fitting and clamps the
same, against a finished surface $6* on the
carbureler surrounding the projection 86,
and thus makes a close joint. The inner
end of the fitting has an annular groove 90
wliich extends from and connects with a pas-
sage 91 extending from the chamber 4
through the walls of the carbureter. A pas-

76

80

86

90

sage 92 (see Fig. 3) connects the groove 90 gp

with a valve passu%e 93. The passage 93
opens into an annular chamber 94 between
the walls of the swivcled fitting 87 and the
screw: 88, the swiveled fitting being some-

what longer than the projection 86. The 390

annular chamber 94 is connected through
passages.88* and 88® and a screw 89 with the
extension 84. The swiveled needle valve fit-
ting has the screw threaded extension 93 on

the valve passage 93 in which the screw 105

threaded portion 96 of the needle valve 97
operates. The needle valve controls the
passage 93. The ncedle valve is provided
with the stem 98 which extends outwardly
through the
vided with the handle 100 Ly means of
which the needle valve may be operated from
any convenient position. It will be noted
that by the use of the swiveled ncedle valve
fitting, the stem of the needle valve and its
controlling lever may be swung around to
any angle that may be most convenient for
operating the controlling lever.
lene for this control by acceleration. passes
through the chamber 4 through the passage
91, to the nonular groove 90, and from this
annular greove by the passages 92 and 93
past the needle valve 97 to the chamber 94,
and from the chamber 94 through the pas-
sages within the screw to the extension 84,
and from the-extension by way of - the
grooves 85 to the passage 21, and thence to
lpn this control the domi-
nant factor resisting~the flow of liquid oc-
curs in the restricted portion of the passage

land 99 and the stem is pro- 110

115
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directly at the needle valve. Ifere, the re-
sistance to acceleration, (a manifegtation of
inertia), increnses as the square of the ve-
lovity, and:friction has but slight influence

§ Upon this resistance.  When, ilierefore, it is
. desired to increase the flow to the carbureter
under the conditions named, the needle valve

" 197 is manually operated connecting the gaso-
lene receptacle by way of this valve with

10 the passage 21, the passage having the re-
stricted opening at the needle valve. , With
the starting of the engiue, the velocity even

of 'such a quantity of gasolene ds will flood:
the carbureter ix very slight, and eonse-
15 quently the resistance to movement of the
gasolene through the passage is very shight.
The result isthat the amount of gasolene de-
livered past the needle valye 97 is greatly in
excess of that which ds desirable iu the nor-

20 mal operation of the engine, or which will
be delivered through the passage 22, al-
though the ‘cross sectional ‘area of the pas-
"sage 21 s larger than that of the restricted
opening’ controlied by the valve 97. It is
25 often desirable to leave this auxiliary pas-
sage open until the epgine gets warmed up

or normally operating, and this means of in-
ereasing the flow of fluid to the carbureter
initially is very desirable in this respect be-
‘80 cause so long as there is slow speed or a
small throttle opening, it will continue to
flush “the carbureter, but when the engine
“reaches its normal speed, so that a large
quantity of mixture 1s being received,-this

35 increase in resistance is so rapid that the
quantity of the mixture is not proportion-
ally enriched as the quantity inereases. In

other words, the proportionate effect is ante- |

- matical]ly reduced as the speed itereases, It
40 can be entirely thrown out mapually as soon
cas desiregl. -

What is claimed as hew 1s:

1. In a carbureter, the combination of 4
carbureting chamber; devices for delivering

45 by suction air and combustible liquid to the
carbureting chamber; means for controlling
the delivery of combustible liquid compris-
ing a passage the walls of which are ex-
tended relatively to the cross sectional area

56 of the passage {0 make the friction of a com-
bustible liquid of the flaid characteristies of
60 gravity gasolene at 60° Fahrenheit with

* the said walls the dominant factor in re-
sisting the flow of liquid through the pas-

55 sage and to the carbureting chamber.

2. In a carbureter, the combination of a
carbureting chamber; devices for delivering
by suction air and combustible liquid to the
carbureting chamber; mechanism control-

€0 ling the suction in approximately direct

ratio to the qnantity of air delivered; and
means for controfling the delivery of com-
bustible liguid comprising a passage the
walls of which are extended relatively to the
65 cross secticnal area of saidegassage tomake

“ing the cross sectional avea of the pass

P

L 4
the, frictiona! engagement of a combustible
liquid of the ﬁui(% characteristics of 60 grav-
ity gasolene at 60° Fahrenheit with the walis
of the phassuge the dominant fastor in re-
sisting the flow of liquid through the pas-
sage and to the carbureting chamber and
essentially in direet ratio with the velocity
of the cembustible liquid in the passage.

3. In a carbureter, the combination of a
carbureting chamber; devices for delivering
by suction air and combustible liquid to the
carbureting chamber ; means for controlling
the flow of combustible liquid comprising a
passage the walls of-which are extended rel-
atively to the cross sectional area of the pas-
sage waking the frictionsl engagement of s
combustible liquid of the fhuid characteris-
ties of 60 gravity gasolens at 60° Fahrenhéit
with the walls of the passage the dominant
factor in resisting the flow of combustible
tiquid through the passage and to the ear-
bureting chamber; and mechanism for vary-
e,

4. In a carbureter, the combination of a
carbureting chamber; devices for delivering
by suction air and combustible liquid to the
carbureting chamber: mechanism control-
fing the suction in approximately direct
ratio to the quantity of air delivered ; means
for controlling the deliverv of combustible
fiquid comprising a passage the walls of
which are extended relatively to the cross
sectional -ared of the pussage to make the
frictional ergagement of o combestible lige
uid of the fluld charvucteristios of 60 gravits
gasolene at 60° Falirepheit with the walls of
the passage the dominant fuctor by resist
the flow of liguid through
bureting chamber wnd
rutio with the velneity of
liquid in ¢

(518 Passaye:
varying the proportions of the ¥
face area of the walls refatively to the eross
seetional area of the passage. ~

a. Inoa egarbureter, the combination of a
carbureting)chambery devices for delivermg
by suction air and combustible Hquid to the

ccarbureting chamber: and means for cou-

trolling the flow of combustible Hgnid cons-
prising a passage the walls of which are ex-
tended relatively fo the cross sectional niea
of the passage {o wake fhe frictional en-
gagement of a combusithie Tiquid of the fluid
characteristics of 60 gravi. v gasolene at 80~
Fahvenheit with the walls of the passage the
dominant factor in resisting the flow of lig-
nid through the passage and to the carbnret-
ing chauber, caid passage bhaving interior
and exterior friction surfaces extending the
liguid in a thin film between said surfaces.

6. In a carbureter, the combination of a
carbureting chamber: devices for delivering

i by suction air and-combustible Hquid to the

srbureting chamber: means for controlling
the delivery of combustible liquid compris-
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ing a passage the walls of which are ex-
tended relafively {o the eross sectional area
of the passage o make the frietional en-
gagement of a combustible Higuid of thefhnd
characteristics of 60 gravity gasolene at 607
Fahrenheit with the walls of the passage the
dominant factor in resistimg the flow of
Hquid threugh vhe passage and lo the car-
bureting chamber; and an adjustable pligz
arranged in the passage and forming the m-
terior wall of the passage.

7 Tn a carbureter, the combination of a
carbureting chamber; devices for delivering
by suction air.and combustible liquid to the
carbureting chamber: means for controlling
the delivery of combustible liquid compris-
ing a tapering passage, the walls of which
are extended relaiively to the cross sectional
area of the passage to make the frictional
engagement of a combustible liquid of the
fmid characteristics of 60 gravity gasolene
at 60° Fahrenheit with the walls of the pas-

age the dominant factor in resisting the
flow of liquid through the passage and to the
carbureting ehamber: and an adjustable ta-
pered plug arranged in the tapered passage
and forming the interior wail of the passage.

S Tn a eavhurater, the combination of a
carbureting chamber: devices for-delivering
by suetion aiu and combustible Biquid to the
arhureling
frolling the deiivery of corbustible ligmd
comprising a paseage having its walls 1n
close proxiinity between which the lquid
is extended in 2 thin layer and subjected to
frictional engagemeni with the walls of the

agsage, the wails of satd passage being es-
tended relatively to the cross sectional area
of the passage fo make the {rictional en-
gagement of u combustible liquid of the fluid
characteristios of 60 geavity gasolene ai 607
Fahrenhett with the walls of the passage the
dominant factor in resisting the flow of
liquid through the passage and to the car-
bureting chamber.

9. In o corburetev,

{he conibination of a
carbureting chamber: devices for delivering

Con air and combustible lquid to the
sarbareting chamiber: meaus for controlling
the delivery of comhustible liquid compris-
e faving 1ts walls i close prox-
imity between which the Tguid s extended
in a thin layer and subjected to frictional
engagement with the walls of the passage.
the walls of said passage being extended rel-
ativelv to the

pasxu;o tis 1A

jco the {rictional engagement
of o vombistibie Gguid of the fluid char-
avferistic . nf B gravity gasclesie at 60
Fuhwpheit with the walls of the passage ihe
demiment foetor e vesieting the flow of

Coyhenpen the passage and to the car

T L
hireliny ehanber
the adjucent w

70, I a cariul

. pelatively to cach other.
cer, the combination of a

chamber; and means for con”

cioes sectional area of the |

- anel menus for adjusting |
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carbureting chamber: devices for delivering
| By suetion air and combastible Hquid to the
carhureting chamber: means for controlling
the delivery of esmbustible lignid eompris-
Cing a passage the walls of which are ex-
tended relativelv to the eross sectional area
of the passage to make the frictional engayge-
ment of a combustible liguid of the flud
characteristios of 60 gravity gasolene at 60°
Fahrenheit with the walls of the passage the
dominant faclor in resisting the flow of
liquid through the passage and to the car-

to be manually thrown into action for ang-
menting the flow of said lquid.

11. In a carbureter, the combination of
a4 earbureting chamber: devices for deliver-
ing by suction air and combnstible Lqmid
fo the carbureting chaumber; mechanism for
controllipg  the delivery of combustible
liuid comprising two controlling means,
first, a passage the walls of which ave ex-
tended Telatively to its crose sectional area
to make the friction of a combustible liquid
of the fluid chavacteristies of 60 aravity
gasolene at 607 Tahrenheit with the walls of
the passage the dominanyf factor in resist-
ing the fow of liquid through the passage
and to the carbureting chamber, said passage
supplving the gareater portion of the normal
supply of combustible liquid to the car-
byeting chamber. and the second passage
having a reduced opening making the resist-
ance to the aceeleration of the liquid the
dominant factor in resisting the movement
of the Lauid by way of satd second passage
{o the ecarbureting ¢hamber.

12, Tn a carbureter, the combination of a
earhuroting chanber; devices for delivering
by suction air and combnstible liquid to
tie carbureting eliamber: means for con-
ivolling the delivery of combustible liquid
to the carbureter comprizsing a passage the
valls of which are extended relatively to
ihe cross sectional area of the passage to
make the frictionn] engagement of 4 com-
bustible Hquid of the fiuid characferistics
of 60 gravity gasclene at 60° Fahvenheit
with the walls of the passage the dominant
factor in resisting the flow of liquid through
the passage and to the carbureting charaber;
means controlling the introduction of air
comprising a passage leading to the car-
bureter: and devices for varying said pas-
sage as the pressure in the carbureter varies.

13, In a carbureter, the combination of a
! carbureting chamber ; devices for delivering
| by suetion aiv and combustible liquid to the
| carbureting chamber; means for controlling
the delivery of combustible liquid to the
carhureter comprising u passage the walls of
¢ which are extended relatively to the cress
cectional area of the passage to make the
engagement of a combustible
the fluid characteristics of

1 frictional
| Hiquid of

buretitg chamber: and mechanism adapted
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gasolene at 60° Fahrenheit with the
factor

Tal

gravity
walls of the passage the dominant

in resistirg the flow of liguid throngh the |

passage and to the ecavbureting chimaber:
and an air valve gpening to tl:v m'?.wrerm
with a reduction of pressure in the ear-
bureter.

4. In a carvbureter,
a carbureting chamber: devices fur
g by saenien air and combasitble

L
delives

Lioyiniel

* to the carbureting chanmber; wmeans for von- | ¢

hq i

troling the delivery of eotubnstible
to the carbureter comprising a 1
walls of which are extended reia muh
the cross sectional area of the pas

make the frictional engagemernt of

a
bustible liquid of the finid t:ml':wtm-

of G0 gravity gasolene at 667 Fahrenheit
with the walls of the pd\s(we ﬂ\(‘ dominant
facior in resisting the flow of Hagnid through
the passage and to the carbureting chamber:
and devices controlling the deliverv of air
comprising a passage and an air vaive
operating in said air passage, the area of (he
opening of the valve t
travel heing controlled by the distance he
tween the edges of the valve and the walls
of the.passage traversed hy the valve.

Tn a carhuveter, the cembination of a
earbareting chamber; devices for deliver.
ing by suction air and combustible Tigiid

to the earbureting chawher, said device-
comprising an initial air opening and n main
air opening; means for controlling the de-

livery of combustible Liquid comprising a
combustible liquid pas<age, the walls of
which are extended relatively to the cross
sectional area of said combustible liguid pas-
sage to make the friction of a combustible
liquid of the fluid characteristics of 60
gravity gasolene at 60° Fuhrenheit with the
walls of the passage the dowinant factor
in resisting the How of lignid through the
passage and to the
and an air valve controlling
passage.

16. In a carbureter, the combination of a
carbureting chamber;

the main.

carbureting chamber, said devices .(*r)mpr)\»
ing an initial air opening and a main air

passage; means for controlling the delivery

of combustible liquid comprising a combus-
tible liquid passage, the walls of which are
extended relatively to the cross sectional
area of sald cowbustible Jiquid passage to

-make the friction of a combustible liquid of !

the fluid characteristics of 60 gravily gaso-
lene at 60° Fahrenheit with the walls of the
passage the dominant factor in resisting the
flow of liguid through said combustible
liquid passage and to the r*u"l'mre\tin;, chum-
ber; an air valve controiling the main air
passage; and means for varying the initial ;
air opening.

the combinatoen of ¢

5 1 buretey

through a part of its

arbureting cham bers, |
air |

devieces for delivering |
by suction air and u)mbmtxb]e liquid to the |

=)

I 17. In a earbureter, the combination of
Cdeviees for Ilivering air and combustible
Ligid  theveto, the devices for delivering
combustible fanid comprising a nozale; and
[ earrving ~';m'i’:!:'e~‘ terininating adj w“m}% {0
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Cing thie abr apening to the earbureting chain-
to vary the air opening to the carburet-

|
]
| her
| ing chamber to vary the quaniity of air
livered as the delivery of combustible liguid
varies.
| 20. Tn a carbureter. the combination of a
carbureting chamber: devices for delivering
suetion aiv and combusiible Jiouid to the
hureting  chawber: a peceptacle {von
Cwhich the condustible Lguid s drawnnd
Smeans for controling the Welivery of eont
bustible Bquid edmprising @ passage ihe
Pwalls of whicl are 0\1011 dod relutively 1o the
cress ~eetinnml aren of the passage 1o make
the friction of a eoambustbl T
fluid chavacteristics of 60 g‘r:}\;i‘v
at 60° Fahrenheltt with the said
dominant {}L(((;r in resisting the
Hequie l to {he passage and fo the cacls
| eha imber, sald passage having a divect
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permiiting the free escape of ihy as the |
passage = filled with liquid from the recep- “
!
i

tncle. :
91- Tn a carbureter, the combination of 2
Hureting chamber; devices for delivering
4ion air-and combustible liqaid to the
cebing ehamber; means for controlling
fetivery of combustible guid compris-
ing a pussage the walls of whiclh are ex-
tepded reiatively to the cross sectional avea
of the prsage to make the friction of a vom- |
bustible Honia of the fluid characteristies of
60 graviy gusolene at 607 Fahrenhell with
che suid walls the dominant factor’in resist-
mg the flow of lquid through the passage
sud to the carbureting chamber, the entrance
i said passage being tapered. ,

99. In a carbureter, the combination of a
carbureting chamber ; devices for delivering
by suciion air and combustibie Liguid to the
carbureting chamber ; mechanism controlling
the sneticn in approximately divect ratio to
the quantity of air-delivered; and means for
contiolling the delivery of combustible
lignid comprising a passage the walls of
which are extended relatively to the cross
soctional area of the passage to make the !\
frictional engagement of a commbustible |
Hyuid of the fluid characteyistios of 69 grav-
ity gasvlene at 60° TFabrenheit with the
wulls of the passage the dominani factor in "
resisiing the fow of liquid through fhe pas-
sud to the carbureting chumber and .

e
Sué{m
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essentially in direct yatlo with the vels Gy
of the combustible liguid in the passage, the

! antrance of said passage being lapered.

i

93. Tn a carbureter, the cornbinntion of a
carbureting chamber; devices for deliveriug

5

| by suction air and eombustible Tiguid to the

carbureting chamber; mechanizm cortror-
Jing the suetion in approximately direct
vatio to the guantity of alr delivered;
means for controthing the delivery of com-

D bustible Nanid comprising a Dassage the
1 £ o ¥

walls of which are extended velaiively fo
the crose seetional area of said passage (o
make the frictional engagement of » cow-
bustible liguid of the fhud characieristics of
60 gravity gasolene at g0° Fabrenheit with
the walls of the passnge the dominant factor
in resisting the fhow of Hguid through the
passage and to the carlmireting chamber and
pssentinlly in direct ratio with the velseity
of the combustible liquid in the passage, the
entrance of said passage being tapered: and
ar air valve opening io the arbureting
chauniber through the suction in the carbarets
ing chaniber.

In testimony whereof we have horennto
wt our hands in the presence of two sib-
seribing witnesses

FRANK HL PALL
FREDERICK G, BALL

Witnesses:
Caras, S0 Vanuy,
F. N, Beaves,
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