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UNITED STATES PATENT OFFICE. 
RANK.B. BAT AND FREDERCR. O. BAL, OF PIAINFIELD, NEW JERSEY. 

CARBURETER. 

1,053,145. specification of Letters Patent. Patented Feb. 18, 1913, 
Application filed October 5, 1910. Serial No. 585,400. 

To all whom it may concern: 
Be it known that we, FRANK H.BALL and 

FREDERick O. BALL, citizens of the United 
States, residing at Plainfield, in the county of Union and State of New Jersey, have in 
vented new and useful Improvements in 
Carbureters, of which the following is a specification. 
This invention relates to carbureters, and 

consists in certain improvements in the co 
struction thereof as will be hereinafter fully 
described and pointed out in the 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 

lion, and the EY of liquid has been con 
trolled by reducing the cross sectional area 
of the passage through which the liquid is 
delivered, usually by a needle valve. As the 
throttle is opened, or the speed of the engine 
increased, so as to increase the suction and 
consequently increase the volune 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 

within well defined limits 
through all speeds of the engine, and all 
throttle openings. With the carbureter as 
heretofore formed, in order to increase the 
inflow of gasolene in proportion to the in 
crease in... the inflow of air with a greator 
opening of the throttle or greater speed of 
the engine, it has been necessary to so in 11 
pede the inflow of air as to greatly increase 
the suction so as to maintain the proportions 
of gasolene and air within workable limits. 
The difficulty in this arises largely from the 
nethod of control of the gasolene. It will 
be observed that where the control of the 
gasolene is accomplished by reducing the 
passage as by a needle valve or by various 

46 sized openings in renovable plugs that the 
control of the flow of gasolene is subject, al 
most wholly. to the laws governing the accel 
cration of liquids, and, according to these 
laws, the resistance or retarding effect of the 
restriction in the passage increases as the 
square of the velocity, or in other words, in 
creases as the square of the quantity of liq 
uid delivered. B. 
crease in the resistance to the delivery of 

y reason of this rapid in 

gasolene, if the proportion of air and gas 
olene is maintained within proper limits, the delivery of air must be so impeded as to sc 
riously affect the working of the engine, both. 
by reason of the inability to get a sufficient 
quantity 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 liquid as 
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 neans 
have been employed to augment the liquid 
passage as the throttle is opened, but the de 
sired effect of this is disturbed by different 
speeds of the engine with the same throttle 
opening. This is especially true of automo 
biles where the load of the engine varies and 
the speed of the engine does 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 liq 
uid, and the throwing in of auxiliary pas 
sages or enlarging of a single passage sin 
ply makes a fresh starting point. The re sult is that the mixture is in proper.propor 
tions only under certain conditions of throt tle opening and engine speed. . 
The leading object of this invention is to 

obviate the difficulties incident to this method 
of controlling the gasolene, and consists, 
broadly speaking, in substituting the retard 
ing effect 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 gasolene with very slight 
resistance to the passage of air and to control 
the passage of gasolene without moving 
the parts or varying the adjustments to all 
conditions of speed and throttle opening. 
The 'eason for this is that the resistance to 
the movement of liquid at low velocities by 
reason of friction varies directly as the ve 
locity instead of as the square of the 
velocity, as in the case of the control where 
acceleration 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 

6 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. m 

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 is negligible as compared EE 
the resistance incident to a necessary acceler 
ation of the liquid to deliver the desired sup 

O 

5 

ply. On the other hand, with a passage hay 
ing an extended surface in contact with the 
moving it. 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 one case, how 
ever, the resistance to the low of the liquid 
approximates the theoretical resistance to 
acceleration and in the other case the resist 
ance approximates the theoretiral resista tice 
incident to friction alone. This invention is 
directed to the control of combiisible liquics 
of volatility readily carbureting with the air 
and liquid at ordinary temperatures, such as 

25 

30 

gusolene at (0 gravity Baumé scale and at a 
temperature of 60 Fahrenheit. It will be 
understood that viscosity changes the fluid 
characteristics of liquids to a very great ex 
tent and varies the factors in the control of 
the ?low of liquid through passages. It will 
be understood also that practically all liquids 
at certain temperatures lose their volatility 
or it least the carbureting volatility with air 
at ordinary temperature... We have found 
that a passage giving the liquid a tubular 
form and extending for a distance approxi 
nating the dimensions shown in the draw 
ings and with the cross dimension between 
the walls of the passage between .005 and 
.008 of an inch will operate upon a liquid 
having the fluid characteristics of ordinary 
gasolene at a carbureting temperature as 
60° Fahrenheit when acted upon by ordi 
nary carbureting suction so as to ne fric 
tion the dominant factor in the control of 
the flow of liquid through such passage. By 
so forming the ES as to spread the 
liquid out in the form of a thin film, the film 
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 ascertained at any time b 
plotting the quantities delivered under E. 
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ing pressures and comparing them, with the 
66 theoretical line 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 so 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 normal 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 
gine, and the slow speed at which it is 
started requires a very rich mixture, and as 
tle speed increases, the richness of the mix 
ture should be reduced quite rapidly, much 
more so than with a warn engine. Further 
more most liquid fuels vary greatly in vis 
cosity at different temperatures and this va 
riation in viscosity disturbs the control prop 
crly adjusted for a normal temperature, that 
is, a temperature to which the carbureter 
and gasolene are subjected from the heat of 
the engine. The viscosity of the colder fluid 
is greater than when it is of higher tempera 
ture. Consequently with the normal open 
ing of the controlling passage there is a 
smaller proportion of liquid Rel delivered. 
For this reason, therefore, it is desirable to 
augment the normal controlling passage 
when starting the engine to E. the car 
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 add it gasolene needed starting. 
In this way, chefriction control used for the normal operation of the engine maybe nicely 
adjusted to get the greatest possible effi 
ciency for all speeds and throttle openings, 
leaving out of consideration entirely the re 
quirements incident to starting. The for 
starting the engine when cold an auxiliary 
supply having acceleration as its dominant 
factor of control operates to advantage be 
cause an adequate amount of gasolene can be supplied initially for the cold engine and for 
the slow speed incident to starting, and as 
the speed of the engine picks up the increase 
in resistance incident to the acceleration is so 
rapid that the added supply of gasolene 
from this source at the higher. of the 
engine is negligible. In consequence, just 
the right proportions for starting a sold e 
gine and the proper amounts for the various speeds ordinarily used in warming up the 
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 warned up. 
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One of the features of the present inven 
tion relates to mechanism combining the two 
methods of control and utilizing a friction 
control for the normal operation of the en 

5 gine, and an auxiliary supply 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 

oduce 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 16 figh speeds may not be reduced beyond what 
is 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 . 

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 
it coinparatively small reduction of pressure 
Els of the engine. It will be understood 
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... will be the controlling 
it with a fixed air opening 

actor 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 opening at such reduction of pressure as PE 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. In 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 mixture for the slow 
speeds or slight openings of throttle without varying conditions of the maximum throttle 
openings and engine speeds. Where the car 
buieter is so arranged the proper pro 
portions of gasolene and air for the maxi 
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SS 

60 

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

85 

mam opening of throttle and engine speed is provided for by varying the delivery of 
gasolene. If with this adjustment a slight 
variation in the mixture is desired for the 
slow speeds this can be accomplished by ad 
justing the initial air supply and as this 
does not affect the proportions with a maxi 
nun throttle opening just the right propor 
tions for all openings and speeds may be ob 
tained. 

In the present invention the air supply 
for each carbureter pressure can be regu 
SE by a valye, the opening past which 
is gaged by the distance between the edge of 
the valve and the walls of the carbureter 

acceleration 

B 

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 air 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 the air valve is also con 

by 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. 
Other 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 carbuttreter 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 5, 
the receptacle surrounding the air passage 
6, and being separated therefrom by the 
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 i. A pin S" 
is arranged in the end of the lever S, and en 
gages the shoulder 10 on the stem 11, on the 
EPR valve 12. The supply valve operates 
in the guides 13 and upon a seat 14 and con 
trols the supply passage 15. The usual fit 
ting 10 is arranged for connecting the sup 
ply pipe 16" with the gasolene supply (not 
shown). A flanged nut 17 is secured to the 
body 1, and surrounds the upper end of the 
stem 11. A spring 18 is afranged around 
the stem 11, and is compressed upon the 
shoulder 10 and the upper end of the nut 17. 
The weight of the float is of course sufi 
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 sufi 
cient to close the valve when the float reaches 
its normal level. The upper end of the 
stem 11 is knurled at 19 so that the car 
bureter may be flooded manually if desired. 
A convenient means for draining the re 

ceptacle 4 is provided by the drain passage 
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4. controlled by the needle valve. 4. The 
needle valve extends through the upper wall 
of the receptacle and the stem is screw 
threaded at 4, and operates in the screw 
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 has 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 28 which operates in the gland 29. A 
pin 30 is arranged in the end of the stem by 
means of which the plug 23 may be EY - adjusted. This plug 23 presents an exten 
ed friction surface to the liquid E; 
thin film or layer of liquid between the plug 
and 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, a very large surface is provided 
in a comparatively short distance, and the 
length of the passage may thus be kept 
E. convenient limits. .The 
of the cross sectional area of the passage 
formed between the plug 23 and the passage 
22 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 area 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 
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 the frictional 
resistance of the walls of the passage to 
the movement of the liquid. It will be 
noted that the entrance end of the - lug 23 

is reduced and the wall of the plug Eig 
to the friction surface is so tapered as to 
ive a nozzle effect to the entrance to the 
riction annulus. In this way, the entry 
head to the friction control pa is 
largely eliminated. In Fig. 7 there is w 
an alternative form of adjustment of this 
frietional control. In this, the plug 28 is cylindrical, and its effect on the liqhid is 
varied by moving it into and out of pas 
sage 21, the portion 22 of the passage in 

there is arranged a 

roportion 
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this instance being cylindrical. In this in 
stance, the extent of the frictional surface 
may be varied while the cross sectional area 
remains 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 predetermin 

70 

- size may be provided. 
" As is 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 Y. the passing-air. In order to thor oughly disintegrate and break up the gaso 
lene, and insure its perfect mixture with the air, the following scheme of gasolene 
spreading device and throttle mechanism is 
used: Inmediately above the passage 20 

point 31 extending 
downwardly from the bar 32 extending 
across the throttle RE 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 forin of a spur 
wheel, and struck up from sheet metal, and being of conical shape in general outline. 

75 

85 

90 

Throttle valves 35 and 36 are arranged in 
Fig. 37. in the throttle body, portions of the openings 37 being cylindrical, so as 

to form bearings for the valves, and por 
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 by 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. . . " 

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 
a perfect mixture. The initial opening of 
the throttle is along the bar 32 so that the ill-5 
air with its high velocity due to a partially 
closed throttle, sweeps along this bar and 
by the spreader, thus assuring a gll 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, 
so 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 a retaining surface adjacent 
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-. 30 
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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 passages 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 leading to the manifold is arranged in 
this flanged plate. 
. It is usual in carbureters of this type to 
have the initial air delivered through an in 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 
R6, formed by the fitting 57 set in a socket 
58 carried by the walls of the passage 21. 
The passage 56 is connected with the passage 

40 

45 

so 

60 

lateral openings 68 leading to it. 

65. 

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 passages 56, 59, 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 extreme 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 66 leads to the main air passage 65 
above the initial position of the valve 61. 
This passage has the screw threads 67 with 

+. Screw 

threaded valve 69 is arranged in the screw threaded passage 67, this valve being pro-. 

s 

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 
1. 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 pawl readily yields to permit the 
valve being turned to adjust the carbureter 
to the engine for slow speeds, and slight 
throttle openings. This valve 69 is so ad 
justed as to give the proper 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 6 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 gasolene only with 
a reduction of pressure in the carbureter 
chamber. It would be difficult to so 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 controlling the 
action of this valye, so that it will deliver 
air, just at the point where gasolene is ad 
mitted, makes it expedient to have a small 
initial supply of air from an unobstructed 
of practically unobstructed passage, so that the gasplene discharges into a moving col 
mn of air. In the present construction, the passage 56, satisfies this requirement. 

The valve 61 controlling the opening 65. 
reaches, a position opposite the top of the cylindrical part of the opening 65, approxi. 
mately at the moment the gasolene begins to discharge. The resisting spring 83 is 
preferably of slightly less length when fully 
expanded than E. distance between its seat 
on the valve and the seat of the end 60. 
The valve is preferably formed of aluminum 
so 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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es 
ing these walls, any intermediate opening 
IRE, be produced...so as to NE the 
proper mixture of air and gas at all the in 
termediate stages. This relation, that is the 

is 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 

is 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 
the initial opening the increase in the area 
of the passage is less 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 

is 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 76 in cross section. 

O 

20 

so In order to steady, the valve, it is prefer 
able to have the valve provided with the 
dashpot, 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 
i 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 

45 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 ruit 
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 
locit 

40 

SO 

55 creases in direct ratio to the quantity of 
liquid delivered, whereas in the control hav 
-ing acceleration as the dominant factor, the 
resistance due to acceleration decreases as 
the square of the decrease in velocity of the 
E. so that with such reductions in pres 
sure in the carbureter chamber as will prop 
erly supply the liquid for the higher speeds 

80 

can not practically be controlled at the 
slower speeds so as to result otherwise than 

65 in an excess of gasolene. As this is just 

ya-in other words the resistance de 
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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. 
The 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 on the carbureter and the main passage 5 
of the E. 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 80. A swiveled needle so 
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 85 
an chlarged head 89 which engages the outer 
end of the swiveled fitting and clamps the 
same, against a finished surface S6 on the 
carbureter surrounding the projection 86, 
and thus makes a close joint. The inner 
end of the fitting has an annular groove 90 
which extends from and connects with a pas 
sage 91 extending from the chamber 4 
through the walls of the carbureter. A pas 
sage 92 (see Fig. 3) connects the groove 90 p5 
with a valve EE 93. The passage 93 
opens into an annular chamber 94 between 
the walls of the swiveled fitting 87 and the 
screw: 88, the swiveled fitting being some 
what longer than the projection 86. The 100 
annular chamber 94 is connected through 
passages.88 and 88 and a screw 89 with the 
extension 84. The swiveled necdle valve fit 
ting has the screw threaded extension 95 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 needle valve is provided 
with the stem 98 which extends outwardly 
through the gland 99 and the stem is pro 
vided with handle 100 by means of 
which the needle valve may be operated from 
any convenient position. It will be noted 
that by the use of the swiveled needle 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. The gaso 
lene for this control by acceleration, passes 
through the chamber 4 through the passage 
91, to the annular groove 90, and from this 
annular groove 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, 25 
and from the extension by way of the 
grooves 85 to the passage 21, and thence to 
the passage 20. In this control the domi 
nant factor g flow of liquid oc 
curs in the restricted portion of the passage is 
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directly at the needle valve. iiere, the re 
sistance to acceleration, (a manifestation of 
inertia), increases as the square of the ve 
locity, and friction has but slight influence 
upon this resistance. When, therefore, it is 
desired to increase the flow to the carbureter 
under the conditions, named, the neede valve 
97 is manually operated connecting the gaso 
lene receptacle by way of this valve with 
the passage 21, the passage having the re 
stricted opening at the needle valve. , With 
the starting of the engine, the velocity even 
of such a quantity of gasolene is will fit od 
the carbureter is very slight, and conse 

5 quently the resistance to novement of the 
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gasolene through the passage is very slight. 
The result is that the amount of gasolene (ie. 
livered past the needle valve 97 is greatly in 
excess of that which is desirable in the nor 
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 is larger than that of the restricted 
opening controlled by the valve 97. It is 
often desirable to leave this auxiliary pas 
sage open until the engine gets warned up 
or normally operating, and this means of ill 
creasing the flow of fluid to the carbureter 
initially is very desirable in this respect be 
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 is being received, this 
increase in resistance is so rapid that the quantity of the mixture is not proportion 
ally enriched as the quantity increases. In 
other words, the proportionate effect is auto 
matically reduced as the speed it: creases. It 
can be entirely thrown out mania lily as so in 
as desired. . 
What is claimed as inew is: 
1. 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 delivery of combustible liquid compris 
ing a passage the walls of which are ex 
tended relatively to the cross sectional area 
of the passage to make the friction of a com: 
bustible liquid of the fluid characteristics of 
60 gravity gasolene at 60° Fahrenheit with 
the said walls the dominant factor in re 
sisting the flow of liquid through the pas 
sage and to the carbureting chamber. 

3. In a carbureter, the combination of a 
carbureting chamber; devices for delivering 
by suction air and combustible liquid to the 
carbureting chamber; mechanism control 
ling the suction in approximately direct 
ratio to the antity of air delivered; and 
means for controlling the delivery of con 
bustible litui comprising a passage the 
walls of which are extended relatively to the 
cross sectional area of said Nassage to Faake 

w 

the frictional engagement of a combustible 
liquid of the Ef characteristics of 60 gray. 
ity gasolene at 80 Fahrenheit with the walls 
of the passage the dominant factor in re 
sisting the flow of liquid through the pas 
sage and to the carbureting chamber and 
essentially in direct ratio with the velocity 
of the combustible liquid in the passage. 

3. In a carbureter, the combination of a 
carbureting chamber; devices for delivering 
by suction air and combustible liquid io the 
'arbureting chamber; means for controiling 
the flow of combustible liquid comprising a 
passage the walls of which are extended re 
atively to the cross sectionai area of the pas 
sage 11aking the frictional engagement of a 
coil bustible liquid of the fuid characteris 
ties of 60 gravity gasoiene at 60 Fahrenheit 
with the wails of the passage the dioninant 
factor in resisting the flow of combustible 
liquid through the assage and io the car 
on reting chamber; and mechanism for 'ary 
ing the cross sectionai area of the passage. 

4. In a caria'eter, the combination f : 
carbureting chamber; devices for delivering 
by suction air and coin hastible liquid to the 
'arbureting chamber: mechanism control 
Ying the suction in approximately direct 
ratio to the quantity of air delivered: means 
for controlling the delivery of combustible 
iiquid comprising a passage the walls of 
which are extended relatively to the cross 
sectional arei of the passage to make the 
frictional engagement of : stille lar 
jid of the fluid thrust-li }, gi's v its 
gasolene at tit!'" Fahrenheit with the walls of 
the passage the dotii is it fict or in resisting 
the flow of li; iid it restigi, it and if thics - 

reting ch: it i: it ess 
'tio with the ve: 'it' () 
litici in he passae: ; ; ; ; ; 
varying the proportions of tie fritis, I sir. 
face area of the walls 'eiatively it the cross 
sectional area of the assage. s 

5. In a carbureter, the contination (if a 
carbureting chainber devices for delive ring 
by sliction stir and collistille it lid to the 
carbit reting chamber: act it as for '?- 
trolling the flow of eoli is fille littii cis 
prising a pissage tie walls of which are ex tended relatively fo the krijss setti ni i : 'ea 
of the passage to take tie fictional en 
gagement of a coin}ust lie jiquid of the fluid 
characteristics of tit) gravy gasoleine at 50 
Fahreiheit with the walls of the passage the 
dominant factor in resisting the flow of li (i. 
id through the passage an the earl) ret 

ing chauber, said passaire having interit" 
and exterior friction surfaces extending the 
liquid in a thin film i.etween said strfaces. 

6. In a carbureter, the combination of a 
carbureting chanber: devices for delivering 
by sliction air and cornbustible liquid to the cirbureting channiver: means fo: controlling 
the delivery of combustible liquid compris 
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ing a passage the walls of which are ex 
leaded relatively to the cross sectional area 
of the passage to make the frictional en 
gagement of a coni, Listible liquid of the fluid 
characteristies (yf (30 gravity gasolene at 60 
Fahrenheit with the walls of the passage the 
dominant factor in resisting the flow of 
iuri thici gi he passage : ad to the car 
bursting charter; and a assista le pig 
arraged ji, the passage and forming the in 
terior wall of the passage. 

7, in a carbreter, the combination of a 
carbureting chamber; devices for delivering 
by suction air and combustible liquid to the 
carbureting chaiber: means for controlling 
the delivery of combustible liquid compris 
ing a tapering passage, the walls of which 
are extended relatively to the cross sectionai 
area of the passage to make the frictional 
engagennent of a combustible liquid of the 
fluid characteristics of 60 gravity gasolene 
at 60° Fahrenheit with the wails of the pas 
age the dolinant factor it resisting the 
flow of liquid through the passage and in the 
carbureting chanter; and an a di state ta pered plug arranged in the tapereti passage 
and forming the interior wall of the assage. 

S. In a chariter, the combination of a 
carbureting either: devices for delivering 
ly sat io ai: iaiti combustible iiquid to the 
carhi'eting (iii), ier; and means for coli 

sm toiling tie clei is ery of corabitstible liquid 
comprising a hits:age having its walls in 
close proxiinity betweeii which the liquid 
is extended in a thin layer and subjected to 
frictionai engagement with the walls of the gag 
assage, the waiis of Said passage being ex 

tended relatively to the cross Sectional are: 
of the passage to make the frictional ent 
gagement of a combustible liquid of the fluid 
characteristics of 30 gravity gasolene at 30 
Fahrenheit with he walls of the passage the 
dominant factor in resisting the fow of 
liquid through the passage anti to the car 
bureti is ch: inhei'. 

9. In a carbureter, the coli bination of : 
carbureting chauber devices for delivering 
by suetion air and combustible liquid to the 
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'arbareting chanier: means for controlling 
the elive y ('' coin histible licy aid compris 
'ing a passage a sing its walls, in close Prix 
inity botween which the liquid is extended 
in a thin layer and subjected friction: 
engagement with the walls of the Passage. 
the walls of saici passage being extended re 
atively to tie coss sectional area of the 
passage i mi: k the trictional engagenhent 
f : . cilisi, i ij if the fluid char 
-te is ... if it) gravity gasoleile at 60' 

F. is le; t v; ; , the waii. (if the passage the 
irmin; it 'it' is re-isting the flow of 
iii) is Frting taber: and it: us for adjusting 
the adjace is is rej:tively to each other. 

1. is a ca; ; ; eter, the combination of a 

s: the assage and to the car 
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| carbureting chamber: devices for delivering 
by sliction air and col: bastillo 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 eross sectional area 
of the assage to make the frictional engage 
neit (if a cititastille icuid of the fit 
characteristics of 50 gravity gasolene at 60 
Fahrenheit with the walls of the passage the 
dominant factor in resisting the flow of 
lic lid through the passage and to the car 
bureti.g. chamber: ind mechanism adapted 
to be mantially thrown into action for ang 
menting the flow of said liquid. 

11. In a carbureter, the combination of 
a carbireting channer: devices for deliver 
ing by sliction air and combustible liquid 
to the carlot reting chamber: mechanism for 
controlling the delivery of combustible 
it is comprising two controlling means, 
first, a passage the walls of which are ex 
tended relatively to its cross sect it al area 
to make the fiction of a contistille liquid 
of the fluid ca'; 'teristic's of 30 gravity 
gasoleine at 60 Fahrenheit with the walls of 
the passage the doll; ital fa?t or in resist 
ing the ?tow of licji trotgh the passage 
and to the carbi reting chamber, said passage 
supplving the greater frtion of the normal 
supply of contistible li?tid to the car 
tireting chanaber. and the second passage 
javing a reduced (pening making the resist 
ace to the acceleratin of the liquid the 
dominant factor in resisting the movement 
of the litti by way of sail second passage 
to the carbureting than her. 

2. In a carreter. ; he combination of a 
'arbureting shalei'; devices for delivering 
by suction air and enbustible liquid to 
tits carbureting chainber; means for con 
trolling the delivery of combustible liquid 
to the carbureter collising a passage the 
y; is of whicl are exteiled relatively to 
the cross sectional area of the passage to 
nake the frict it is engage lent of a COin 
bustible liquid of the fliid characteristics 
of 60 gravity gasolene at (50 Fahrenheit 
with the walls of the passage the dominant 
factor in resisting the flow of liquid through 
the passage and to the carbureting chainber: 
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 suction air and combustible liquid to the carbureting chamber; means for controlling 
the delivery of combustible liquid to the 
carbureter comprising a passage the walls of 
which are extended relatively to the cross 
sectional area of the passage to make the 
frictional engagement of a combustible 
liquid of the fluid characteristics of 60 
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make the friction of a combustible liquid of 
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gravity gasolene at 60° Fahrenheit with the 
Walls of the passage the don in art factor 
in resistir go the flow of liquid through the 
passage and to the carburetitg eiinber: 
and an air valve opening to the carb14 reter 
with a reduction of pressure in the car 
bt rater. 

14. In a calli reter. tile c initiinati, it if 
a carbireting chanter: le vices for alive' 
ing by sitei in air and coni is fible liii. 
to the carlet 'eting chale': ; ; is for (n - 
trolling the delivery of epit, stille liq is 
to the carbureter comprising a vassacre the 
walls of which are exten, i.e. i relatives to 
the cross sectional area of the passage 
Inake the frictional engage: e1: of a con 
bustible litid of the fitid characteristics 
of (50 gravity gasolete at ; ; Fahrenheit 
with the walls of the passage the dominant 
factor in 'esisting the flow of liquid through 
the passage ai) ( to the carhi reting channer: 
and devices controlling the delivery of air 
comprising a passage and at air vitive 
Gperating in said air passage, the area of the 
opening of the valve through a part of its 
travel being controlled by the disti: It's le 
tween the edges of the valve and the wait 
of the passage traversed by the valve. 

15. In a carbi'eter, the cimbination of a 
carbureting chanber; devices for civer. 
ing by sliction air and of instible licit 
to the carbi reting carrier, sail device. 
comprising an initial air (eitsz i? a main 
air opening; means for controlling the de 
livery of combustible liquid on prising a 
combustible liquid passage, the walls of 
which are extended relatively to the cross 
sectional area of said combustible liquid pas 
sage to make the friction of a combistible 
liquid of the fluid characteristics of 60 
gravity gasolene at 60 Fahrenheit with the 
walls of the passage the doilinant factor 
in resisting the flow of icic throg the 
passage and to the carbureting chamber: 
and an air valve controlling the nain, air 
passage. 

16. In a carbureter, the combination of a 
carbureting chamber; devices for elivering 
by suction air and combustible liquid to the 
carbureting chaniber, said devices ompris 
ing an initial air opening and a main air 
passage; means for controlling the delivery 
of combustible liquid comprising a coin his. 
tible liquid passage, the walls of which are 
extended relatively to the cross sectional 
area of said combustible liquid passage to 
the fluid characteristics of 60 gravity gaso 
lene at 60 Fahrenheit with the walls of the 
passage the dominant factor in resisting the 
flow of liquid through said combustible 
liquid passage and to the carbi reting cham 
ber; an air valve controlling the main air 
passage; and means for varying the initial 
air opening. 
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17. In a fibreter, the combination of 
devices for elivering air and combustible 
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varies. . 

20. In a carbi etc. the combination (if a 
carbureting clai tr; tie vices for delivering 
by suction air act critin bustible liquid to the 
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perinitting the free escape of its as the passage is filled with liquid front the recep 
tacle. - 

21: In a cari are fei', the foibination of a 
a tot reting chamber devices for delivering 
by stition air and combustible lit aid to the bireting chanihei'; Jeans for controlling 

is cry son busiite it; iiii coin pris 
iiig a assage he walls of whici are ex 
tendeci relatively to the cross sectional area 
of the Y: 
bustille if it of the fluid characteristics if 
f:0 gravity gas?ilene at 60 Fahrenheit with 
site siid walls the donninait factor' in resist 
ing the flow of liquid through the passage 
; :d to the carbureting claimber, the enrirante 
if said passage being tapered. w 

22. In a carbureter, the combination of a 
carbureting chamber; devices for delivering 
hy suction air and combustible liquid to the 
carbureting chamber; mechanism colairolling 
the sauction in approximately direct ratio to 
the quantity of air delivered; ai means for 
controling the delivery to combustible 
liquid comprising a passage the walls of 
which are extended relatively to the cross 
sectional area of the passage to ii)ake the 
frietional engagement of a conibustiile 
liguld of the fluid characteristics of 33 ray 
ity gasoleae at 60° Fahrenheit 'vih, the 
sails (if the passage the dominati 'a in ressing the fiew of liquid through the pas 
sage and to the carbureting ch-tier and 

ge to make the friction of a tom 
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essentially in direct ratio with the valicity 
of the combustible liquid in the passage, the 
entrance of said passage being tailereti. 

23. In a carbureter, the coribiiia; it of a 
carbureting chamber; devices for deitiveri is 
by suction air and centistii, e iiii th: 
carburefit g chai: lei'; iteca is 'ort' - 
ling the sus:tit}; in ai'i)xiliately direct 
ratio to the titantity of air tie liver'' . 
means for t'an iroling the delivery of 'il 
bustible liquid comprising a piss t 
walls of which are extended relatively 
the cross sect is inal area of said passige to 
nake the frictional gage ent of ; "oar 
blistile liquid (if the fluid characteristics of 
60 gravity gasilene at (). Fahrenheit with 
the walls of the assige e i itant fact it 
in resisting the tikiv of liquid through the 
passage and to the caria reting chanier anti 
essentially in direct 'at is with the Veii'i v 
of the combustible lit aid in the 'assage, tie 
entrat)ce of said passil:e eig a pered: a 
an air valve ceiling the early retiu: 
chaber thright the sition in the cari gt. 
ing chaniber. 
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set our hands in the presence of two sib- G 
scribing, witnesses. - 
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