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UNITED STATES PATENT OFFICE, 
unwin D.C., NEwood, or NGBTH sorTUATE, MASBAGH USETS, ASSIGNOE. To NEW 

Coo CARBURETEB Co., A coRPORATION or NEw York. 
CARBUELETEE, 

1,010,0(i(i. peo ?pation of Letters Patent. Patented Nov. 28, 1911. 
Applio Ation led Ootober 15, 1910, serial to, 587,145, 

'to all whom it may concern.' . 
le, it known that I, Edward C. Newcoxib, 

a citizen of the United States, and a resi dent of North Scituate, Plymouth county, 
5 Columonwealth of Massachusetts, have in 

vented certain new and usciful Improve 
ments in Carbureters, of which the follow ing is a specification. 

fy invention relates to carbureters such 
0 as are used for supplying a mixture of fuel 
\ and nir to internil combustion engines. 

One object of the invention is to provide 
in carbureter which will operate automati 

roportions of fuel and air in the 5 innin 
mixttire throughout a wide range of varia 
tions in the quantity of the mixttire supplied 
t SES Other objects of the invention are to pro 20 vide in carbureter which will operate 8. 
stated without producing a high vacuum in the mixture supply pusages or at langing 
the supply of mixtire to the engine, thereby 
eunbling the Inaximum power of the engine 

25 to be developedi also to provide carburstel' 
which williutomatically and reliably oper. 
ate to supply sinixturpricher in fuel, when 
the qiantity of the mixture or the loid on 
the engine is low than when thalotid is no". 

30 mill, the proportion of fuel by preference 
rapidly decreasing at first then remning 
practically infoil and Finly decreasing 
somewhat as the maximun load on then ine is approached; also to provide a ca. 

35 5urcfeiwich is not substatinly affected 
by variations of the temperature of the 
fitids also to provide for the really and R 
curate adjustment of the proportions of air 
and fuel and to provide for such adjustment 

40 without disturbing the predetermined rela: 
tions of such prisportions to variations of 
londi and also to provide for thorough va 
porization of a liqiid fuel, Auch. As gasolene, 
in the air, 
These and other objects of the invention 

will be in part, obviousand in part more fully explained in the following description. 
45 

The iiyention consistrinthi novel parts, combinations of parta, And improvements 

SES maintain substantially predeter 
p 

with n modification thereof, the same serv 
ing in connection with the description to 
explain the principles of the invention. 

f the drawings: Figure 1 is a vcrtical 
central section of one embodiment of the is 
vention; Fig. 2 is a horizontal section on 
the line A-B of Fig. 1: Fig. 3 is a vertical 
section of a modification; and Fig. 4 is a 
lorizontal section on the line C-I) of Fig. 3, 
The maintenance of substantially prede 

termined proportions of air and fuel in the 
mixture thronghout a wide range of variu. tions in quantity requires extremely accu. 
rate control of the supplies of the fluids ind 
especially of a EFE such as gasolene 
hecause of its extremely small bulk ns com 
pared with that of the air the relation being 
play as one to nine thousand, 
Great accuracy of control of the fluid sup 

plies in attained in accordance witl the pres 
ent invention by talking into consideration, 
not only the relative areas of the orifices or 
ports by which the fluids are controlled and 
the heads or differences of pressure at the 

sides t the ports, but also the 
shapes and dimensions of the ports with ro 
spect to the effects of sich shapes and dinen 
sinn apon the stream lines and viscositics, 
one or both, of the fluids. 
of this ?iids are controlled througliot a 
at at least of the range of their, variations, 
varying the areas the fluid controlling 

SE with or without varying the heads or ifferences of pressure at the oppositesides 
of the ports, and since, for mechanical rea sons it is not practicable to do this without varying the shape of the ports, the propor. 
tions or the actinl arens of the ports are so 
determined as to compensate for the effect 
of the Rhapes of the ports upon the flows or 
stream lines of the fluids, thereby provid 
ing the required elective Area or areas (guily 
alent to those of ideal form-controlling fluids 
having ideal qualities and of such proport 
tions is toFE the required quality and quantity of mixture, 

E.now to the embodiment of the invention. 

In carrying out the invention the upplie: 
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ustrated in the E. the by which the fluids are control ei are oused within a casing 1 having at its top 
an outlet for the mixture in the form of a 
finged neck.8 dapted to be connected to 

50 heroin disclosed. . . . . . 
In the drawings, which a referred to 

herein and form E hereof, is illustrated 
one embodiment oftenvention her 
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the engine. Preferably, this outlet is con 
trolled by a throttle valve 8, the valve illus iametrically Be trated comprising a disk clared 9. which projects through SEER guitable operating arm (not shown). 
The cin1 isope at its gyr end Ind 

yithin this REE acgill tubular inyler 6, This nigmber Cis?ip. 9pent 
itsloger end indi, provided in its side : wall eith a multiplicity of narrow elon 

s 
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portional to the oxent of the movement." 

4. 

80. 

so 
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gated airports. These ports are normally 
closed by relatively novable piston valve 
8 fitted to the interior of the air port men 
ber C. Y. As shown, the air port inember is fixed and the piston is arranged to slide vertically therein so is to open the air ports 

Ole O in accordance with the quantity of air supplied to the engine. By making the airports, narroy and elongated the 
a treamlines of the air flowing through then gill have substantially the same effect upon , the flow of their irrespective of the length of the ports which are brought into opera 
tion by the opening movement of the valve 
8. That is to after the valve is elevated 
distance equal"to the s that the maximum. width of port is pro 

duced, the streamline effect upon the flow will be substantially the same as when the valyeisanoved to open the port throughput 
their lengths. By reasin of this, except for the very beginning of the opening movement 
of the airports, the quan . air which 
will flow trongh them will be directly pro 
portional to the extent of movement of the valve, other conditions being equal and the total effective port opening produced by the 
relative unorement between the valve and airport nember will be abstantially pro 
At the beginning of the opening movement 
the supply is strangled somewhat, but 
is desirable in that it, tends to produce a, 
ixture richer in fuel when anal in quan 

tity, 
f the present embodiment the valve 8 is automatically lifted by the pressure of the 

Air entering through the lower open, end of 
the air port, men 
within the casing is reduced by the suction 
of the engine and the opening of the throttle 
talve 8. the closing of their ports 
by, the valve is effected by the E. of the latter, as in the embodiment illustrated, the 

ree of Yaoutum required to lift the valve 
ill depend upon the area and the woight will remain substantially con 

stant throughout the entire range of move 
ment of the valve which may or my not ofesppnd to the entire range of variations 
in his upply, of mixture to the engine, as holyeinafter explained, 

In ordar properly to control the move 
ments of the valve and prevent undue vibra 

width of the ports so. 

sealed at this point. 

*6 when the pressure 

1,010,000 

tion' thereof, as by the more or less inter 
mittent suction effect of the ordinary en 
gine, and for othor. reasons hereinafter ex plained, the valve is provided with an up 
Wardly extending closed tubular portion 9 
which is fitted to the interior of the air port 
member 6, while the top of the latter mem 
ber is closed EEE a small passage 10 and port normally, closed by a check valve 11. is construction provides I dashpot 
which, while permitting reduction of pres 
Kure to act with sufficient promptness 
tlilough the check valve 11 and perinitting 
the valve to close with sufficient promptness 
for practical EEE such rapid movement of the valve in either direction as 
would be apt to cause unpleasant noise or 
injury. 

in the embodiment illustrated, the fuel is 
supplied through a pipe 12 and is admitted 
to a ER 18 through a valve 14 which 
is controlled by a float is so as to maintain the fluid in the receptacle 13 at a substan 
tially predetermined level. As shown, the 
Yalve it is fixed on a stem 10 passing loosely y the float.15 and having a fixed co 
lar 1 against which the float abuts to lift 
and close the valve. The stein 18 is guided at its upper end in a suitable uperfire in 
the cover 18 of the receptacle 18 and near 
its lower end by, an aperture in a dia. 
phragm.19. For the purpose of manually-depressing 
the float to provide an extra supply of gaud 
lene when desired, a push button 20 is pro 
vided, the same being fixed upon a sten 21 
which is fitted in the bore of a plug 22 se. 
cured in the cover 18, the button and stein 
being maintained in an elevated position by 
A spring 23 housed in n large bore in the 
upper end of the plug. 22. The stem 21 teninates in a conical heud 24 forming a 
valve which is normally sented in the end of 
the plug by the action of the spring 23 ho 
that the receptacle 18 will be normally 

From the receptncle 18 the gasolpine flows 
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through a passage 25 in a base member 20 
to the easing 1 Ashown, the hnse nem 
ber 26 is provided with a circular flange 27, 
which is secured to the casing 1 by means 
of screws (not shown), the serving 
also to camp the air port member 6 in pusil 
tion within the casing 1 as by means of a 
flange int the lower end of said member 
which is seated in an annular recess or rab 
bet in the finge 27, For the purpose, of distributing the fuel 
in the air and at the same time avoiding 
any direct aspirating effect of the currents 
of air upon the supply of the fuel, the int 
ter is conveyed upward through the valve 
8 and deliverod into the enlarged chamber 
formed by the tubular portion () of the 
valve, this chamber being closed at the top 

y 

25 
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is by a diaphragin or cover 80 which is fixed in the upper end of the tubular por. 
tion 9. 
is provided with an upwardly extendin 

5 tillal' inenber 81 which extends throug 
and is freely fitted to an opening in the 
valve 8, 

'' the purpose of controlling tic flow 
if fuel, the upper', enal' (if the incumber 31 

10 is Jovided with i. pt: it 32, he effective 
(e?ting of which is controlled and 'lriel 
ly in R5. i? 'ble tuperig titute 3:3. 
As shown lie fiel port melber 31 is still 
tit; naily und the needlu is curriel by and 

1 5 III () ve's in this, I with the valve 8. s 
it will be seen that, since the effective 

'el (if the air inlet ports 7 vuries directly 
With the degree of overnont (if the valvo 
8, the effective it re) of the opcing thrigh 

20 ?he pyrt, 32, is centrulled by the needle 3:1, 
sluid vary in a predeterminel relatio to 

' ...verent of the needle ill "der tilt 
the supply of the fiel may be varied in lie 
desired relation to the supply fair, as 
sillaig that the lends under will the 
tw. Ai. flow through their respective 

rts hurt constant relation the Li'l other. 
The elective are of the fict trirt. is cin. 
tolled by the neccle, however, will a cir 
rist:1}ct to the actitat area there i? lecause 
of the viscs:sity if the fiel, 

5 

3) 

It is known that this rutarding effect of 
visc sity upt it the rate of flow of a fid 
tl "Jugh a sin all opening is great. "I the 
'axe of a capillary tube, for instance, the 
'(taling effect of viscosity varies investly 
as lie fourth power of the radius and cli. 
'ectly as the length. of the hote of the tube. 
''' widt (if E. nulli' (pening formed 

between the needle 33 and piirt, 32 is stall, 
its "pillary character losing that pri. 
guited and must rapidly. Iried with e 
'at in to the invonicit of tho neticle, near 
the lieginning of the opening novernint if 

if the idle, It follows, therefore that the 
vis'osity of the fluid tends to clicalke this 
irriw allular opening to a degree which 
varies with the degree of opening, Ho that 
the effective opening 'I' port real will 
tithri et all nor vary in the site degree 
witli. ili actual aren. Even if the effer 
tive Intl (tan areas were equal tir had a 
tlefil it? cleturnitialile relation, it winuld be 
tiflict to prive the needle such a form 
hit, he ai'en (f the fict port opening 
will bear Ligh relatio in the area if the air art openii is willipsidy, will 

s 

sit?licient ateurity the qfift of hixtG 
retirel, y 

Tn, iccordance with the fetire of this in vestion, it is proposed to take advantage of 
s 

lie, effects "f viscosity and provide a cult. 
ktrist which may be, produced and du plied with the required accuracy and 
readily adjusted to give the desired duality 

To this end, the base member 26 
if inixture. This is accomplished is fol 
law: : The needle is given a unifortin taper 
from the base of the effective portion to ward the point nucl preferably throughout. 
its length, this being in for which can be 
| "a 'titly product and reproduced with 
great a tetracy, "I'll taper is such that, if 
'' inted to il print, the portini extending 
below the port when the parts are in their West pisition is longer, prefe’uhly aluut 
ine-fifth, that the total length if the open 
ig II) senient. The effective portini of 
the Icelle inity, t if 'cise, le it substa 
lity longer thin the length of the needle 
ni, 'it' it. With this for if necdle the 
fict (tal area of the port pering witl in 
{:reuse noire raidly with relation to the 
needle novellent, than the totat area of the 
air ports increases witl relatio to the 
wave novellent during the first part of the 
ovement of the necdle and valve and more 

slowly diring the latter pnit of such move. 
rent. 
The viscosity of the fuel, will render the 

effective area of the fuel port opening less 
than the actual area and E. cholking effect 
will be greater during the first part of the 
intelle divellent Ro as to tend tin (on pc 
state for the for n of the needle, "The effect 
(if viscosity, however, will vary with the size 
of the l and hort. If, for illustration. 
the dinmeter of the seedle base and port 
is too great, the choking effect of viscosity 
during the first part of the opening move. 
neit will be excessivo and the mixture will 
be too weak, If, on the other hand, the 
dinineter is too small or the length of the 
port too great, either the viscosity effect 
will be inndequate or it will be sustained 
the Fughout too great an extent of the open 
ing movement to uffectively compenHate for 
the locdla form or the port are will he so 
small as to require an excessive head on the 
fuel to foice a sufficient quantity of it 
through the port to produce the equired 110 
mixture. The diameter of the needle base 
and the diameter and axin length of the 
fuel port, therefore, Rre so detormined that 
the taper form of the needle and the vis 
cosity effect of the fuel naut inly campen, 15 

it for each others as to provide nui ef. fective fuel port opening having the proper 
relation to the airport opening to prodico 
thoreuired quility of mixture for all loads 
il the engine hive found that, with guso- 120 lit is nifical with. I needle having a 
Iniform taper, the diameter of the needle 
bonnel port slinuld not exceedin maximum 
of, about oven one hundredths or a mini 
inum of about four inne hundredths...of an 125 
inch, Most satisfactory results have been 
attained with 'I needle about six one hun 
dredths ". Eise hort being of the . diameter pdfs shortin 
the xial direction as is practicable to make 3 
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it, As shown, this port ring is flared at its 
under side to reduce the effective length of 
the port to the minimum, " Sinee the total g movement of the 
air valve and needle is of considerable ex 
tent to afford airports of grent length relu 
tive to their width, the taper of the needle is 
of a small angle; but this is favorable as by. 
reason thereof the lies of fluid flow through 
the port will not be materially changed 
throughout the opening movement, as would 
be the case if the needle taper was of a rela 
tively great angle. 

Provision is inhude, in accur ance with one 
feature of the invention, for accurately cen 
tering the needle with relation to the port 
so that the width of the annular port open 
ing will be uniforn. This is important in 
order that the viscosity effect may be cor 
rect and to prevent contact between the nee 
dle and thc port such us night cause wear 
and change of form or size of the needle 
and port, or interfere with the free move 
net of the needle and valve, . In order that the needle may be accurately 
centered with relation to the port, in the en 
bodiment shown, it is fixed in a holder 34 
rovided at its lower end with a head, and 
aving a stem which passes through an open 

ing in thc E" or cover 80, which opening is slightly larger than the stem of 
the holder so that the latter is capable of a 
slight lateral moveniéntin all directions with 
relation to the cover. The holder is friction 
ally held upon the cover between the held of 
the holder and a flexible washer 86 and nut 
36 so that the lolder will remain in what 
ever position it may be moved into with re 
lution to the cover, The noedle is so posi 
tioned with relation to the holder that when 
the latter rests upon the upper end of the 
tube a or the rig in which the port 82 is 
formed; the needle will just fill of close the 
port 82. If, then the valve 8 be lowered 
intil the hend of the holder 84 comes into 
contact with the tube 81 the needle will po 
sition the holder with relation to the cover 
30, so that the needle will be exactly con 
centric with the port 82. s 

In accordance with one feature of the in 
vention means are Eli for adjusting 
the needle with relation to the fuel port st that the latter may be given an initial open 
ing when the air valve is closed. This ini 

opening or lead of the needle with rel 
tion to the air valve gives a mixture which 
is richer in fuel,but since the proportion of the 
extra opening due to this lead of the needle 
relative to the total opening is much greater 
at the be ES of the opening movement 
and rapidly diminishes until it is negligible, 
the degree of richness is substantial only 
near the early part of the opening moye 
ment. By varying the lead of the needle, 
the initia mixture may be made as rich as 

valve 8 and the 

1,010,006 

necessary tuf the best results without sub 
stantially affecting the quality of the mix 
ture for intermediate or heavy loads. The 
richening effect of the needle lead at or 
near the gig of the opening movement 
is modified by the viscosity effect of the fuel, 
thereby affording a greater latitude in the 
range of the lead adjustment. 

For the purpose of adjusting the needle 
in the enbodiment shown with relation to 
(i.e. port 32 so as to provide the desired 
initial opening...between the needle and the 
purt, a ring 37 is screwed into the lower end 
of the tubular member 0, the upper edge of 
tlis ring being tidapted to form a Beat for 
the valve 8. By screwing this ring 87 more 
or less into the member (), the valve 8 mily 
belifted, and with it the needle 33 may be 
lifted to give the desired initial opening of 
the fuel port. The ring 37 is retained in its 
adjusted position by a detent, which, as 
shown, is in the form of a spring pressed 
pin 38, which is suitably guided in tle bnse 
portion 2G, being normally pressed by a 
spring 40 against the ring 87 so as to engage 
suitarble recesses 39 formed therein. 
According to onefcature of this invention, 

the fuel is E. hly distributed in the air 
without a direct E. effect of the ail 
currents upon the fuel stich as would affect 
the supply thereof. To this end the fuel is 
delivered in the embodiment shown, through 
the port 32 into the chamber formed by e 
vulve 8, with its tubular portion 0 and cover 
30 and from this chamber the fuel is passed 
in minute streams through a series of ports 
41 formed at the base of the tubular portion 
0, These ports 41 correspond in number to 
and deliver the fuel streams intotle air ports. Bo that each of the multiplicity of 
air currents formed by the ports receives 
its proper g of fuel, The ports: 
are maintained inlinement with the posts by a pin 42 which, for conveniene, is inserted in one of the ports.41 and project 
into one of the ports. Touid in the ini E. 
distribution and continuous delivery of th: 
fuel through the ports 41, a small supply of air to the chamber is preferably pioided 
for, as by a g clearance between the 

el port member. 81. The 
slight current of air thus admitted to the 
chamber will not exert a direct aspirating 
effect at the port 82 and yet will prevent any 
fuel. from accumulating in the chamber. 
The air will entrain the ful and cape it to ass with substintial uniformity through 
he ports 41. . . . ." 
It will be seen that whatever, reduction of pressure or partial vacuum pists in the casing 1 at the delivery side of the ports 

will be transmitted through the port '4 to the chamber and to the delivery sident, the fuel port 82. Atmospheric pressure will, 
of course, exist at the talet side of the air 100 
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E. and, if the fuel at the inlet side of the uel port should be subjected to atmospheric 
pressure, the heads tending to force the two fluids through their respective purts would 
l: the same. This, however, would require 
that the effective areas of the respective 
Jorts in 1st be proportioned to give the de 
sire FE tween the nir and the 
?ite. It would be difficult to thus accurately 
Reties tle respectivo ports and particu airly to vary their relative proportions as 
will be retired to vary the proportions 
of it ind fuel in the mixture which is fre (uelty necesstry in practice. These diffi 
culties it re (verconic in accordance with one 
feature of the inventioli, by the provision of 
invils for varying the relative heads acting 
oil the two fails. In the cinbodiment illus. 
in tel, provision is made for this adjust 

in in 18 follows: The space in the receptacle 
is above the fuel therein is closed to the 
resure of the atmosphere except for a re 

stricted port 44, which connunicates with 
the atrisphero on the one hand through the ports 45 in an upwardly extending position 
if the cover 18 and with the upper portion 
of the receptacle 13 on the other hand 
through thcports, 46. The upper part of 
tre receptacle 13 is also p in conmu 

I (Aization by R, restricted port 47, and the tube 

5 

U 
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48, with the interior of the casing prefer ally adjacent to the discharge side of the 
air inlet ports, as shown in Fig. 8. Means are provided for varying the size of one of 
these retricted port, Prefarably and is blown, the opening in the port 4 is made 
adjustable, n by the needievalve 47. The 
result of this construction is that any pertial 
wn't in existing in the casin i or at the 
delivery sile of the air inlet port is 
transmitted in part to the part of the 
irritteld 13, the desired difference in pres: rir between the interior in the casing 1 
nud the upper part of the receptacle 18 being 
pdyced by justment of the needle aly6 
7, . Luis, if the port 44 should be entirely 

i:love hy the le volve 47, he pressure 

the head sing,' force the fuel through 
it port can be varied from zero to nin 
amount equaling the head acting at the air 
inlet ports. It will thus be seen that with a 
fixed relation between the respective ports 
for the fuel and air any desired ratio of the 
supplies of these fluids may be produced by 
adjusting the needle valve 47. Further. 
nore, the float in the fuel receptacle 13 may 
be adjusted to maintain the level of the 
gasolene nt any desired point below the fuel 
port 32, to that when the carbureter is not ill operation there is no dunger of the gaso. 
lene leaking through this port, even though 
it is not entirely closed. 

For the purpose of insuring the proper 
vaporization of the fuel and preventing the 
cafbureter froin freezing in cold weather 
the Sir may be, and preferably is, pro 
vided with a jacket space 50 which may be 
suitably connected with a source of heat, 
such as the water circulating system for the 
engine. The heating surface in contact with 
the air and fuel while, they are being mixed 
is preferably increased by a series of radial 
ribs 53 formed integrally with the inner wall 
of the jacket space 50. The sub-division 
of the nir and fuel currents by the multi 
plicity of air and fuel ports 7 and 41 and 
the immediate, subjection of these currents to extensive heating grfaces insures a thorough vporization of the fuel and its 
uniform absorption by, the air before the 
mite enters the engine, With the construction as thus far de 
scribed it will be seen that the carbureter 
may operate throughout its entire range 
with a practically constant reduction in 
SE and that this may be a slight re uction in prasure beingficient inerely 
to overcome the weight df the valve 8 and 
the primoving tierewith, so that there 
will be little restriction or strangling of the 
SES mixture to the engine, thereby en bling the maximum power of the engine to 

be developed. It is tobo observed however, 
that if the maximum city the car 

in the upper part of the receptacle 18 would bureter, when thus, operated, is less than 
in the pre?taure in the cracing 1 and it the 

delivery side of the fuel t 82, so that 
thern would be no head tending to force the 
fuel through its port. On the other hand, 
if there were no restriction at the port 44, 
full atmoniherie pressure would be tran: Initted in the upper part of the receptacle 
13 and the head acting to force the fuel 
through, ith port 3 would be the same as 
the head nriting to force the air through its 
ports 7. 
ly int'? or lors restricting the entranco, 

i? air (lirtighth port, 44 the pressure act 
it on tin firl in the riceptacle 18 can 
he in title y't ligr between the full atmos 
loric pressire n it the le; ree of preasure 
xisting Jn the .cnxing 1, n., d consequently 

the t capacity of the engine an in 
crease ith the demand upon the carbureter 
beyond the quantity of mixture which is 
supplied when the vilve.8 reaches the upper 
limit of its movement, will only serve to in crease the partial vacuum existing in the 
casing 1 and thus increase the quantity of 
the mixture supplied. Under these condi. 
'tions the proportions between the fuel and air in the mixture will not be substantially 
varied from the proportions which exist 
when the Yalve reiches, the upper limit of 
its stroke, because any increase in the par 
tial vacuum, while increasing the head forc 
ing the air, through their filet ports, cor respondingly increases the head acting 
force the fuel through its port, the propol 
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tions between, the heads being maintained by 
reason of the described connections between 
the interior of the casing and the upper 
E. of the receptnclé 1B, ...When it is esired, however, to provide narrbureter having a capacity greater than one having 
a fuel inlet port of the dimensions above set 
forth and without having a greater reduc 
tion in pressure than that accessary to lift 
the inlet-valve this may be accomplished in 
accordance with one feature of the invention 
by providing a plurality of fuel inlet ports, 
eC y a separate incedle, the air 
inlet ports being correspondingly increased. 
One embodiment of this feature of the inven 
tionisillustrated in Figs: 5 and 6. Accordin 
to this construction, a casing 1" is provided, 
the sane being so enlarged as to receive two 
or more of the air port members 6 with their 
air inlet ports 7, valves 8, and connected 
arts 9, 30, 38, etc., the casing preferably E. a single flanged discharge s 

2 and throttle valve 3", as showi. In this 
case a single float chamber with its cover 
18, float operating button. 20, needle valve 
47 and parts may be employed, the 
same being connected by duplex base mem 
ber 26 to the two supply tubes 81 having 
their fuel inlet ports 82 cosperating with the 
needles 33, as clearly indicated in these fig 
ures. In this case the tube 48 by which e 
partial vacuum in the casing 1 is transmitted 
to the upper portion of the fuel receptacle 
13 may belocated between the two members 
6, as shown. In this construction the valves 8 may be slightly varied in weight so that 
one will come into operation after the other by a slight increase in the vacuum, thereby 
insuring a more certain control of the sup 
plies of fuel and air, when the engine is 
running at a light load. While, two sets of aupply-controlling valves are shyn, it is 
obvious that more may be added, if it is de 
sired further to increise the capicity of the 
cabrer. It is to inderstood that my...inventions. 
to its broader aspects is not limited to the 
precise, constructions herinaet forth, as nany g be made, therein without 
departing from the main principles of the 
invention and without sacrificing its chief 
Adyaatges, m 

I claim: w . 
1. A carbureter comprising a member hav ing n nultiplicity of air, supply ports, 

valve for controlling said air ports, said 
parts having a relative movement, the total effective poft opening produced by any such movement being substantially proportional 
to the movement, amenberhiyi, a fuel supply port, a needle for controlling said 
EFR connections for producing a rel 
tive movement hetween the fuel port meth 
ber and the needle proportional to the rel 
ative movement between the air port mem 

ative movement between the fuel 
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lxer, and valve, and means for maintaining 
under the normal conditions of operation a 
substantially : fixed relation between the 
heads acting to force the fluids through 
their respective ports, 

2. A call reter comprising a member hav 
ing a multiplicity of narrow elongated air 
stipply ports, a valye for controlling said air 
porth, said party having a relative nuve 
ment, neniber, having fuel supply port, 
a needle for controlling said fuel port, con 
nections for producing a relative movement 
between the fuel port member and the needle 
proportional to the relative movement be 
tween said airport member and valve, and means for maintaining under the normal 
conditions of operation a substantially fixed 
relation between the heads acting to force 
the fluids through their respective ports. 

3. A car refer comprising a member hav 
ing a natiltiplicity of narrow elongated air 
supply ports, R valve for controlling said air 
ports, said parts having a relative move. 
ment, a member YE a circular fuel sup E. ort not greater than about seven one 
undredths of an inclin diameter, a needle for controlling said fuel port, connections 

for RSE a relative movement between the fuel port member (nd the needle propors 
tional to the editive movement between said 
air port meiaf and valve, said needle hav ing an approximately uniform taper, and 
means for maintaining under... the normal 
conditions of operation a substantially fixed 
relation between the heads acting to force 
the fluids through their respective ports. 

4. A carbiter comprising a member hav. y in multiplicity of air Ply ports, a valve for controlling said airports, said 
parth having a relative movement, the total 
effective port opening produced by any such novelinent being substantially proportional 
to the movement, a member having a fuel supply port, a needle for controlling said 
fielport, connections for producing a rel 

ort men 
ber and the needlo proportional to the rel 
ative movement between the air port mem. 
ber and wrve, means forgdjusting the parts 
whereby the Series the fuel portinny 
be E." lead with respect to the opening of the air ports, and means for maintaining 
under the normal conditions of operations 
substantially fixed relation between thc 
headscting to force thé fluids through their 38. 
retty ports, ...A carbureter Epig a member huv ing a multiplicity of air, supply pirte, i. valve for clotrolling said forts, said parts having a relative ingyement, the triti 
effective port opening produced by any sinci 
movement being substantially proportional 
to the movement, a negberhaving a ful 
EP, port, a needle for controlling said fuel port, connections for producing a rel 
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ative movement between the fuel port mem 
ber, and the needle proportion to the rel 
tive movinent between said airport men. 

ber and valve, means for centering the necdle 
5 with relation td its port, and means for maintaining under the normal conditions of. 

operation substantially fixed relation be 
tween the heads acting to force the fluids througll;their respective poits. . 

10 (3. 
ing a multiplicity of narrow elongated air 
supply ports, A valve for controlling said air 
ports said parts having a relative more 
ment, a member having a fuel supply port, 

5 a needle for controlling, said fuel port, con 
nections for producing a relativo movement 
between the fuel port member and the needle 
proportion fil to the relative movement be 
twcen said air port in ember and valve, means 

20 for centering the needlc, with relation to its 
port, mcans for adjusting the pnrts wherely 
the opening of the fuel port may be given a 
lead with respect to the opening of the air 
ports, and means for maintaining under the 

25 marinal conditions of operation substan 
tially fixed relation between the lients acting 
to force the ?tids through their respective 
ports. . . 

. A carbureter pring a member 30, having a multiplicity of narrow elongated 
air supply ports, a valve for controlling said. 
air ports, raid t haying R ' fative move. 
annent, at Innenbc. 
Hupply port not greater than about 'seven 

35 on-hildredths of an inch in diameter, a 
needle for controlling said fuel, port, con 
nections for E. relative movement 
between the fuel port inenber, and the deedle proportional to the relative movement be 

40 iwei said airport member and valvesnid needle having an inpproximately uni 
SE: means for centering the needle with ... relation, to its port, incoln for adjusting the prart wherely the opening of this fuel port 
may be give a load with respect to the 
opening of the nir ports, and tens for 
naintaining undor thinorinal conditions of operation, Kutstantially fixed relation be. 
tiveen the leads. acting to force the finids through ther, respective ports, 

8, A artireter caprising a tubular member haying a multiplicity of narrow longated ripply portalve for can tro?ing raid po?tone of parts being 
'novable with respect to the other a men 

ber having a fief supply port a needlo, for 
' controlling bid fuelot, said needle bing 

pricted to the movable part ind "the fiel-fort in advance d.f. the opening.o '', the nephrind a dashpot fortarling 
the mir-port, claring Innveient of the nov 
hble pirti' it. 

's). A carbreter compiling A. tubular 
05 neinlerhiying in. Inillplicity of narrow 

alongated air upply ports apiston valve 
"... it * * , ' . . . . ." 

''}}...it ' ' ' ' ' ' , 

port, said, needle boin 

carbureter comprising a member hay 

ir having a zircular fuel. 

valve opening outward, and n multiplicity 
form 

ports lenditig from the interior thereof to 

, supply port not more than seven-one-hun 

y 

for controlling said ports, a member having 
a circular EE pply port not greater thun 
ubout seven: Unchurtlredths nor less tunn 
about four one-hundredths of an inclh in 
dinincter, a needle for controlling said fuel 70 

connected to said 
valve and having a substantially uniform 
taper extending from its base nortion to 
ward its point, and means for adjusting the 
parts whereby the opening of tho fielport is 
may be given a lend with respect to the open 
ing of the air ports. 

0. A carbureter comprising a menlucr 
having a mutltiplicity of narrow elongited 
uir supply ports, it valve for controlling said 30 
ports, one part being movable with rospect 
to the other, it nenber having a fuel supply 
port, a needle for controlling said fuel port, 
siid needle being cann ccted to the movin ble 

Iart. ant neins for distributing the fel 2, 
and delivering it to the various air circuits, 
flowing larrugh the air supply ports. 

11. A carbireter comprising a tubular 
inciber having : milltiplicity of nr row 
elongated ni" spply ports, a hollow fist on 90 
valve fitted to said member and arranged to 
normally close said air ports by its gravity, 
tubular IIeinler having a fuel supply ort 

within still valve, a needle carried by said 
valve for controlling said fuel port, said 95 
valve having a multiplicity of fuel delivery 
ports lending from the interior there of to 
said uir ports, it clash pot for retarding the 
closing movement of said valve, and means 
for adjusting the parts whereby the opening 
of the fuel port may be given n lead with 
respect to the openings of the air ports. 

2. A carbreter comprising. a tubular 
member having ai'closed end with a check 

100 

OS 

of narrow clongitted air supply ports near 
thic EEE piston, valve fitted to 
sail men her and arranged to normally close 
is idlnirports by its gravity, a tubular mem 
her having within slid valve a circular fuel 
sy port, and needle carried by said ville fir controlling said finel port staid 
witlve having n nultiplicity af. delivery 

ly 

Rail nir ports, -' li 
13. A carbureter comprising a tubular 

member having a, closed gild with a check valve opening outward nuda multiplicity of 
narrow elongated air supply ports near the 
other end a hollow piston valve fitted to 120 
said turnler audarranged to normally close 
raidinirports by its gravity, a tubular mem bcrh.nving within said valve a circular fuel 
drillis if an inch in dinneter, a needle car- 25 tied by said valve for controlling said fucl 
port, raid needle having a subgthtinly uni 
()'In the t from its base portion 
toward its point, an EE the fiel port in advance of the opening of the airports, 180 

  



thereof to said airports. 

O 

and needle pri 
6 

20 

25 

30 

SS 

40 

46 

50 
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and said valve having a multiplicity of fuel 
delivery ports leading from the interior 

14. A carbureter comprising a member hasing a multiplicity of air supply ports, a valve for controlling said airports, said parts 
having a relative movement, the total ef fective part opening produced by any such 
movement being substantially proportional 
to the novement, a member having a fuel 
fuel port, connections for producing a rela 
tive movement between the fuel port member 

rtional to the relative move 
ment between the airport member and valve, means, for maintaining under the normal conditions of operation a substantially fixed 
relation between the heads acting to force the fluids through their respective ports, 
and means for varying said fixed relation. 

15. A carbureter comprising a tubular 
member having a closed end and a multi plicity of narrow elongated nir supply ports 
hear the other end, a hollow piston valve 
fitted to said member and arranged tenor mally close said airports by its gravity, a 
tubular member having a fiel supply port 
within said valve a needle carried by said valve for controllinghail fuel port said valve having a nultiplicity of fuel deliery 
ports leading from the interior therest to slid airports, and neans for Iaintaining during the normal conditionk of operation 
a substantially fixed relation between the heads acting to force the flyil through their respective ports, and means for varying Raid 
fixed relation. d 10. A carbureter comprising a cisig 
adapted to be contected to Qi internal coin 
busion engine, a throttle valve between said casing and engine, a member haying R 
port tir port for supplying air to Hai Se 
ing, a valve for varying the area of said ort orports one $f raid orts being controlled by the air flowing through said port, or ort?, meanx having a port for Hupplying Liel foxidaxing, spelle for varying the 
Iren (if the fuelirt, said needle being on 
trolled by the air controlled member, fuel Mupply receptncle connected with Raid fuel itri, mean for maintaining the Hupply of E. in rail receptacle at a substantially 
constant leyel, means having a restricted passage fortning a communitiation between 
the airporphere and the ?pace above the fuel in said receptaple find health having a re tricted pate. forning a communication 
between aid casing and the space above the 
fuel in said receptacle. a 17. A carbireter comprising a caring 
adapted to be connected to in internal com: bision engine, R throttle valve between said casing and the engine, a member haying a 
ort ?tir part for Rup lying nlr to Raid dia 
ng, a valve for varying the Area of said 
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AEF port, a needle for controlling said, 

one of said air port members, eac 

port or ports, one of said parts being con 
trolled by the air flowing through said port 
or porth, means having a R for supplying 
fuel to said ensing, a needle for varying the area of the fuel port, slid needle being con 
trolled by said air controlled part, a fuel 
Epply receptacle connected with said fuel 
ort rt, means for maintaining the supply of uél in said receptacle at a substantially 

constant level, means having a restricted passage, forming a comuuunication' between 
the atmosphere and the above the fuel 
in said receptacle, méans having a restricted 
passage forming a communication between 
said casing and the space above the fuel in 
said receptacle, and means for varying the 
size of one of said restricted passages, 18. A carbureter comprising a single cas 
ing adapted to be connected to an internal combustion engine, a single throttle valve 
between said casing and engine, a plu 
relity of members each having a multiplicit 
of air supply ports, a Rii; independ ent valves each controlling the air ports in valve 

R member having a relative 
movement, the total effective port opening produced by Any such movement being sub 
stantially proportional to the movement, 
means having or each of said airport mem. 
berr a circular fuel supply port not greater 
than about seven one-hundredths of an inch 

and its air 

in diameter, a plurality of independent 
Teedles each controlling one of said fuel 
ports, connections for producing a relative 
novcnent between each needle and its fuel 
ort proportional to the relative movement 
between the corresponding air port member 
and its valve, and means for maintaining 
under the normal conditions of operation a 
substantially fixed relation between the heads 
acting to force the fluids through their re 
spective ports, 

10. A carbureter comprising a single cas: 
ing adapted to be connected to anointernal combuktion engine, n single throttle valve 
between shid casing and the engine, a plu 
rality of members each having a multiplicity 
of narrow elongated air supply ports, a plu 
rulity of indupendent valves each controlling 
the nir portin one of said air port mem. 
bers, each valve and its air port member hav 
ing a relative movement, means having for 
each of -aid-air port members a circular fuel supply port not greater than allout 
seven (re-hundredths of an inchin diameter, plurality of independent needles each con trolling one of said fuel ports, connections 
for producing a relative movement between 
erch needle aid its fuel port proportional to 
the relative movement between the corre. 
Hponding air part member and its valve each needlehaving a Kuhrtantially uniform taper extending from its bass portion to 
ward its point, independent adjusting means 
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wherely the ulting i? the fielports my ling adapted to be contected t art internal 
lx given variable leads with Huct to the tonbustion engine, a single throttle valve opting of the corresponding airports, find between the crising and the engine, a plu 
loan for unintaining under thic nhnal rality of tubular members each having it. 5 gonditions of operatioti kur antially tini-multiplicity of narrow clongated air supply form relation...etween the heids acting to Prith, a City of independent piston 
force the fluials through their rexpective valves, each contrilling the ports in one of porth. said uirport neuilers, a plurality of mein. : 
20. A citrusteer comprising a singly cils: li's each living a fuel supply port for one 

10 it gilupted to be connected to a filternal of said air politideubers it plurality of tiltistic engine, a single throttle valve be-independe. triginale 'at:l 'introl 
(we’t still 'axing all lengine, it plurality ling unt: if xiid ful prts, act needle being 
of 'tibular nelis citch living it nulli. connected to line of slid valves, indellidol 
plicity of arrow ES air supply ports, nicians whereby th' upcning of th: fift it its 15 it plairality of independet pisii silves may be given yuriable leads with it spect : Each controlling the ports in tie of hail air tic penings of thic respective airports, ' 
port nicers, plurality if insibli's eat? in eans for maintaining her then : EE a fuel xupply port for one if silic conditions of tipcriticia substaitially is 
air port in enlarx, a slitiality if it lepellet rention betwedia the heads acting to , 

''' (nerig celle's each (it'lling it of rail the fittil througll their respectivi") is 
fill ports, cult intella lxiir in ''til 11 testimonywhereaf, live sight's 
It if sail valves and means for Ilaintain- inct) (lis specification, it the prise 't' if 
ing under the artial condition: if opei'a- t w subscribing sitesses, (in a halhtnitially fixed relatin Iktween ESWAR) (, NEW '()M14. 

25 the head actitig to force the fluids through Witnesses: 
their respective ports, FRAN (Ets IKINIEI ( , , 

21. A carbureter comprising n single cas. R. R. MURr Y. 

w 
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