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‘o all whoin it may concern -
Be it known that I, Eowazro C. Newcoatb,
n citizen of the United States, and s resi-
dent of North Scituate, Plymouth county,
5 Commonwenlth of Massachusetts, have in-
vented ‘certain new and uscful Improve-
ments in Carbureters, of which the follow-
in% is' a specification. :
fy invention relates to carbureters such
10 as are used for supplying a mixture of fuel
vuid 'nir to internal combustion enginea:
One ‘object of {he invention is to provide
n carburcter/which will operate awtomati-
callypto maintain substantinlly predeter-.
15 mineg)  proportions .of fuel and air in the
mixtiire throughout a wide ringe of varia«
tions in'the quuntity of the mixture supplied
to ﬂl‘c'.e‘n%iue. ’
. Otherfobjects of the inivention are to pro-
20 vide- o carbureter ‘which will operate as.
stated without producing s high vacuum in
the mixture supply pussages ov sigungling
the supply of mixturs to the engine, therehy
ennbling the maximum, power of the engine
25 to be developed i alao to provide & carburater
which will automatically and re!iublr oper-
ate to supply '« sixture richer in fuel, when
the quantity .of the mixture or the load on
the engine is low than when tha lougd is nov-

30 mul, the proportion of .fuel by preference |’

rapidly decrensing nt first, then remmining
pruetically uniform and finu,lly decreasilig

- somewhat a3 the maximum load on the en-
Fine is.approached; also to provide a cat-

35 buretér’ which is not substantinlly affected’
by variations of the temperature of the.
ffuids; also to provide for the veady and nc-
curnte adjustment of the proportions of -air
and fuel and'to provide for such adjustment

40 without disturbing the predetermined rela-
tions of such proporfions to variations of
lond; and &lso to provide for thorough va-
orization of & liquid fuel, auch as gasolene,
in the gir. '
Thesa end other objects of the invention
will ‘be"in part obvious arid in part more
fully explained in the following description.
The invention copsistrin tho novel
combinntions of parts, and Improvements
60 hercin disclosed. . - ) TN
In the drawings, which ‘até’ referred to:

45

parts, |

lLerein and form a part hereof, is-illustrated
one embodiment oE‘;tluemvgntlw hey-

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

f the drawings: Figure' 1 is n vertical
central section of one embodinent of the ju-
vention} Fig. 2 is n horizontal section on
the line A—B of Fig, 1; Fig. 3 is o vertical
section of a modification; und Fig. 4 is «
liorizontal section on theline C—Dof INig. 3.

The maintenance of substantially prede-

termined proportipns of air and fuel in the
mixture throughout n wide range of variu-
tions in quantity reguives.extremely onccu-
rate control of the supplies of tha fluids nnd
cspecially of a liquid fuel such as gasolene
hecause of its extremely small bulk ns com-
pared with that of the air, the relation being
ap&roximntely as one to nine thousand.
- Grent acéuracy of control of the fluid sup-
plies ia nttained in accordance with the pres-
ent invention by taking into consideration,
not only the relative areas of the orifices or
ports by which the fluids are controlled and
the heads or differences of presgure ut the
opposite sides &f ;the ports, bt also the
shapes nnd dimensions of the ports with re-
gpeet to the effects of siich shapes and dimen-
stony upon the siream lines and viscosities,
ona or botlh, of the Auids. . -

In carrying out the invention the supplies.
of the fiuids are controlled, throughout a
mrt ut Jenst of the rnni{e of their ynrintions,
by varying the areas of the fluid-controlling

orts, with or without varying the heads or
iffercnces of pressure nt the opposite sides
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-actunl arens of the ports are so

- determined as to compeusate -for the effect

of the shapes of the ports upon the flows or

.gtream lines of the fluids, thereby provid-

ing the required effective area or areas equiv-
alent to those of ideal form controlling fluids
having ideal qualities-end of such propor:
tions as to provide the required quality and
quantity of mixture. : g
Rcf’aﬁinf fioW to_the embodiment. of the
invention. illustrated in,the drawings, the
,gorts by ‘which the fluids sre control od are
oused within a casing 1 having &t its top
an-outlet for the mixture in the form of a
flanged: neck- 2 adapted-to be connected to

70

RQ

8b

«

0

0b

100

105



a 1,010,000

the engine. PufenBH,‘ this outlet is con- | tion’ thereof, n.s.bg the more or less inter-
trolled by » throttle ve 3, theivalve illus- | mittent suction effect of the ordinary en-
trated - comprising s disk dismetrically se- | gine, and for other reasons hereinafter ex-
cm:gdg}qﬁg stegy & which .{.roigm through | plained, the valve is provided with an up-
6 fhie neck B'at ons glde and -provided with | wardly extending closed tubular :portion 8 70
Myuitable opersting srm not.shown). which-is fitted to the interior of the air port

'The cesing 1 is opeg st tsldwer énd and | menber 6, while the top of the latter mem-

‘within this topes !lnc]u'bg & tubular. -ber is closed except for a small-passage 10
‘mayiher 6. This member. G ia!Mgo, open, at | and a port normally closed by:a ¢ eck valve

10 it lower end 4nd is gr’ovid'edi W its side | 11, This 'constructiqn provides n dashpot 7t

* walls "ith.a multiplicity of natrow elon- | which, while permitting & reduction of pres-
guted sir porta 7. ’lPhese ports aré normally | sure to act: with sufficient promptness
ciosed by relatively movable. piston valve | throu h the check yglve 11 and perinitting
8 fitted Lo the interior of the air port mem- the valve to close wit gufficient promptness

15 ber C..As shown, the air port member is | for practical purposes, prevents such rapid 80

fixod and the piston is arranged to slide | movement of the valve in either direction as

vertically therein so as to open the air ports | would be apt to cause unpleasant noise or
more or {eu in sccordanck with the'quantity | imjury. -

of air supplied to the engine. By making n the embodiment, illustrated, the fuel is
the wir:ports 7 narrow and elongated the | supplied through a pipe 12 and is admitted &5
atream lines of the air flowing through them | to a rece tacle 18 through a valve 14 which

‘will have substantially the same effect upon | 18 controlled by a float 15 80 as to maintain

_the flow of the sir irvespective of the length | the fluid in the receptacle 13 at o substan-

. of the ports which are brought: into opera- tinlly predetermined level. As shown, the
35 tion by the opening movement £ the valve | valve L4 is fixed on & atem 10 passin loosely 00
8. That is to say, after the valve is elevated bhrou.}zh the float 15 and having a xed cof-

a distance equal’'to the Width of the ports so | lar 17 against which the float abuts to lift
‘that the maximum wi th-of port is pro- and cloee the valve. The stem 1 iy guided
duced, the stream line effect upon the flow | at its upper end'in a suitable nperture in
30 will be substantially the same a8 when the | the cover 18 of the receptacle 18 and neav 95
valve is moved (o open the ogotty throughout | its lower end by sn aperture in a di-

their lengths. By resson this, excopt for | phragm 10. !
the very beginning of the openin, mmovement | For the purpose of manually _depressing
of the sir ports, the quan itgeo air which | the float to Jnrovidq an extra supply of guso-

85 will flow throug*n them will be directly pro- lene when desired, a push button 20 is pro- 120
portionsl to the extent of movement of the | vided, the same being fixed upon a stem 21
valve, other conditions being ﬁunl and the which is fitted in the bore of & plug 22 se-
total effective port opening pr uced by the | cured in the cover 18, the button and stem
relative sovement between the valve and bemg.mainta'i.ned in an elevated position by

4Q air port member will be substantially pro- | & spring 23 Noused in n large bore in the 103

. portional to-the extent' of the movemeént. | upper end of the plug 92. The stem 21
‘At the beginning of thesopeping movement _tefminates in a conica heud 24 forming u
the su{vpl "is strangled somewlint, but this valve which is pormnlly sented in the end of
ju desirable in thst it tends to"produce a.] the plug by the action of the spring 23 wo

46 miixture richer in fucl when amall in quan- thet” the recepiacte 18 will bo normally 110
titf. R . | sealed at this point. o

n the present embodiment tho volve B is | From the receptncle 13 the gusolpne flovs

automatically lifted by the pressure of the thiough u passage 25 in'n buse member 26 .

sir entering thrguﬁh o lower open end of | to the'casing 1. As.shown, the bnse niem-

60 the air port member 0, when the pressure | br 28 is provided with a circular flange o7, 11
within the casin in reduced by the suction which is secured to the cusin§x 1 by means
of the engine and the opening of the throttle of screws (not shown). the lutter serving
valve 8. Where the closing of thesir ports also to clamp the air port member G in pusi-

by.the valve is affected by the rravity of the |.tion within the casing 1, ag by mesns of o

55 latter, ag in the embodiment illustrated, the flange nt the lower end of snid member 120

" degree of vaouum required to lift the valve | which is seated in an annular recess or rab-

will depend upon the ares and the woight | bet in the flunge 27. '
thereof and will remain substuntially con- | For the purpose. of distributing the fuel

_ Etant throughout the entire range of move- in the air and at the same time aveiding

50 ment of the valve which mey or maey nat | any direct nspirating effect of the currents 126
cofrespond to the entire range of variations | of air upen the supply of the fuel, the Int-

in $he Supply. of mixture to the engine, ag | ter is conveyed upward through the valve
howwinafter explained. 8 and delivered into’ the enlarged chamber

. arder properly: to cantrol thg move- | formed by the tubular portien 9§ of the

05 mepgs of the valve and prevent yndue vibra- | valve, this chamber being closed at the top " '2°

«
L~
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*n by o diaphragin ov cover 80 whicl is

fixed in the upper end of the tubular. por-
tion 9. To this end, the base member 20
is provided with .an npwardly exteéndin

tubulnr member 81, which extends through

and is freely ﬁlte_ci to an opening in the

valve 8,
For the purpese of controlling the flaw

~of fual, the upper; endeof the member 31

s provided with a pert 32, the eflective
opening of which v controlled and vuried
by n 1'(51“'&\‘0].\' nvable tupering nowdle 33,
As <howny tlie fuel port meinber 31 is sta-
ticnary and the needie is aorvied by and
moves in unisen with the valve 8. )

[t will ‘be seen that, since the effective
wren of the air inlet ports 7 varies divectly
with the degree of movement of the valve
8, the effective urea of the opeuing through
the port 32, us centrelled by the needle 31,
should vary in u predetermined relation to
the mevenment of the needle in order that
the supply of the fuel mny be varied in the
desired relution tu the supply of airy ns-
swining that the heads under ~which the
two f‘ﬁliglx flow through their respertive
ports bear u constant velation toreach other.
The Afective nrenof (he fuel prat-ns con-
trolled Ly the needle, however, will gk cur-
respend to the actual nrea thereol heeause
of the viscosity of the fuel,

I is known that the retarding effect of

viscosity upon the mte of flow of o fuid
through a stall upening is great. " In ‘the
cove of a capillary tube, for instance, the
retavding effect of viscosity varies inversely

* as he fourth power of the radius and di-

ho

130

L1

vectly as the length.of the bove of the tube.

The width of ﬂm smulae opening, formed
hetween the needle 38 and pord 3271 suall,
it enpillary  character being  cwst pro-
nneed nnd most rapidly. varied with pre-
vation to the movement of the needle, near
the Leginning of the apening movement of
the ucedle, It follows, therefore, that the
viseosity of the fluid tends to choke this
nureaw annular opening ta a degiee which
varies with the degree of apening, so that
the effective opening o port aren will
neither eqund nor vary in the snwe dogree
with the actunl aven. . Bven if the effee-
tive and actinl areas were equnl er had, o
definite determinable relation, it would e
diflienlt to give the needle such n farm
thig, vhe arven of the fucl pert apening
werkd heny suche relatien tg the aren of the
air port apenink as wonldspridige, with
sufficient nccurney the qiality ‘of mixtyr
requtired, . ‘ '

Tn necordnnae with ene fentire of this in-
vention, it is propesed to take adveotege of

thie, effects -of viscosity and provide & con.-

&trtictien) which may be produced and du-
plicated  with the required nceurncy and
readily adjusted to give the desired quality

of nixture. This iz accomplished ns fol-
lows: The newlle iy given a uniform taper
from the.base of the effective portion to-
ward the point and preferably throughout
itg length, this being v form which cean be
paavtivtlly preduced and veprodneed with
great acenraey. Phe taper is such that, if
continned to n pojnt, the portion extending
Lelow the port when the parts ave in their
lowest pesition iy longer, prefernbly about
ane-Afth, than the total length of the open-
ing novement,  The effectivg partion of
the neadle may, of cawrse, he not substan-
tiatty Jomger than the length of the needle
meveenit,  With . this form of needle the
dctual nwrea of the port cpening will in-
erense more vapidly with relation to the
needle movement, thun the totel nrea of the
air ports increnses with relation to the
valve movement during the first part of the
movement of the needle nnd valve nnd more
slowly during the Iatter part of such move-
ment. o

The viscosity. of the fuel, will render the
effective area of the fuel port opening less go
than the actual area and tgi‘s choking effect
will bo greater during the first parf of the
needle mavement ro ag to tewd to entupen-
sule for the form of the needle. "The effect
of viscasityy, however, will vary with the size g5
of the nced}e and port. If, for illustration.
the dinmeter of the needle base and port
is too great, the choking effect of visvosity
during the first part of the opening move-
iment will bo excessive and the mixture will 100
be too weak. If, on the other hend, the
dinmeter is too smnll or’ the length of the
port too great,.eithér the viscosity effect
will be inndequnte or it will be sustained
thraughout too great an extent of the opon- 108
ing moveinent to effectively compennate for
tho needla form ov the port avea will he so
small ax Lo vequire-nu excessive head on the
fuel to foice u sufficient quantity of it
through the port to produce the required 110
mixture. The diemeter of the needle base
and the diametor and axinl length of the
fuel port, therefore, are so determined that
the taper form of the needle and the vis-
cosity effect ‘of the fuel mutually compen. 115
sate Tor each other o ax to provide nir ef-
fective fuel port apening having the proper
relution to the air port apening to produee
the requived quplity of mixture for all loady
on the engine, T have found that.with gnso- 120
lene ns n fiel and with.n veedle having o
wniform taper, the diamoter of the needle

70

756

85

‘s and port shonld not exceed » maximum

of .about soven one hungredths of & mini-
mum of sbout four one hundredths.af an 125
inch, Mast satisfactory results have been
attnined with ‘a needls about six one hun-
“dredthis ‘if‘“ ',,ﬁns\t'bmid_mmetqr;peha Yort
"heing of the lﬁm diameter apd #y short§n

the axial direction as is practicable to make 130
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-it. As'shown, this port ring is flared at its

under side to reduce the e
the port to the minimum. T

_Sinee the total opening movement of the
air valve and ncedle is of considerable ex-
tent to afford air ports of great length relu-
tive to their width, the taper of the needle is
of a small angle; but this is favorable as by,
reason thercof the lites of fluid flow through
the port will not be materiully changed
throughout the opening movement, ns would
Do tho case if the needle taper was of a rela-
tively great angle.

Provision is made, in accordance with one
feature of the invention, for accurately cen-
tering the needle with relation to the port
so thet the width of the annular port open-
ing will be uniform. This is important in
order that the viscosity effect may
rect and to prevent contact between the nee-
dle and the port such as might cause wear
and change of form or size of the needle
and port, or interfere with the free move-
meiit of the needle and valve.

“In order that the needle may be accurately
centered with relation to the port, in the em-
bodiment shown, it is fixed in & holder 84
Erovided at its Jower end with n head, and

aving a stem which passes through an open-
ing in tho dianhrufm or cover 30, which
opening is slightly Jarger than the stem of
the holder so that the Intter is capable of a
slight lateral movemeént in all directions with
relation to the cover. The holder is friction-
ally held upon the cover between the he d of
the holder und n flexible washer 85 and nut
36 so that tho holder will remain in what-
ever position it may be moved into with re-
lution to the cover. The needle is so posi-
tioned with relation to the holder that when
the latter rests upon the upper end of the
tube 31 or the ring in which the port 82 is
formed; the needle will just fll or close the
port 82. 1f, then, the valve 8 bLe lowered
until ‘the hend of ‘the holder 84 comes into
contact with the tube 81, the needle will po-
sition the holder with relgtion to the cover
80, so that the needle will be exactly con-
centric with the port 82. :

In accordance with one feature of the in-
vention means.are provided for adjusting
the needle with relation to the fuel port so
that the latter may be given an initial open-
ing when the air valve is ¢losed. This ini-
tixﬁ opening or lead of the needle with rels-
tion to the air vulve gives a mixture which

ective 1ength of

ixricher in fuel,butsince theproportionof the |

oxira opening due to' this-lesd of the needlc
relative to the total opening is much greater
at the beginning of the o ening movement
and rapidly diminishes until it is negligible,
the degrec of richness is substantial only
neur the enrly part of the opening move-
ment. By varying the lead of the needle,
the initia} mixture may be made us rich as

be cor-

.valye 8 and the

will
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necegsary tu ﬂget the best results without sub-
stantislly affecting the quality of the mix-
ture for intermediate or heavy loads. The
vichening effest of the needle lead at or
near the beginning of the opening movement
is modified by the viscosity effect of the fuel,
thereby aﬁ'ording a_greuter latitude in the
runge of the lead adjustnent.

Tlor the purpose of adjusting the needle
in the ewbodiment ghiown with relation to
the port 32 so as to pravide the desired
initial opening between the neédle and the
port, 0 ring 37 is screwed into the Jower end
of the tubular member 8, the upper edge of
this ring being ndapted to form a seat for
the valve 8. By screwing this ring 87 more
or less into the member G, the valve 8 may
be lifted, 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 the bnse
portion 26, being normally pressed by a
spring 40 nguinst the ring 87 so a8 to enguge
suitible vecesses -39 formed therein.

- According to one fehture ofsthis invention,
the fuel is ﬁwrou hly distributed in the air
without a direct ﬁsrlrutipgz effect of the air
currents upon the fuel snch as would affect
the supply thereof. To this end the fuel is

delivered, in the embodiment shown, through

the port 82 into the chamber formed by the
valve 8, with its tubular portion 0 und cover
30 and frow this chamber the fuel is passed
in minute streams through o series of ports
41 formed at the base of the tubular portion

"9, These ports 41 correspond in number to
and deliver the fuel streams into tlie it

ports 7 so that each of the multiplicity of
air currents formed by the ports 1 receives
its proper Y;‘:gqrtion of fuel. The portsi]
are maintained in alinement with the ports
7 by a pin 42 which, for convenienee, is
inserted in one of the ports 41 and pro}cc«g
into one of the ports7. Touid in the uniforij
‘fiisgrilﬁutionharlzd continrlous delil\l'ery .{g th‘%
uél through the ports 41, s smell supply, ¢
air to the chamber is preferably prowjded
for, ns by & slight clearance between the
; el port member.81. -The
slight current of -air thus sdmitted to the
chsmber will not exert a direct aspirating
eflect ut, the port 82 and yet will prevent any
fuel from accumulating in the chamber.
The air will entraini the fuel and cauge it to
nes with substantial uniformity through
the ports 41. ' Chat
It will be seen that whatever reduction
of pressure or partial vacuum exists in the
casing 1 at the delivery side of the porte 7
: transmitted. through the ports-41
to the chamber and to the delivery side of,
the fuel poit 32, Atmoepheric preesure will,
.of courss,-exist at the {nlet side of the air
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;fmrta and, if the fuel at the inlet side of the
uel port should be subjected to atmospheric
pressure, the hends tending to furce the two
fluids through their respective ports would
I the same, This, however, would require
thut the effective areas of the respective
ports must be proportioned to. give the de-
sired ?mpurtiona tween the air -and the
fuel. Tt would be difficult to thus accurately
Iwupnrtion tlie respective ports and partieu-
urly to vary their velative proportions ns
would be required to vary the proportions
of wir v ud fuel in the mixture which is fre-
quently’ necessary in prictice.  These diffi-
culties nre overcome in uccordence with one
fentire of the invention, by the provision of
menns for \'urying the relntive heads acting
on the two flds. In the anbodiment illus-
irnted, provision is made for this adjust-
ment ns follows: The space in the receptacle
4 above the fuel therein is closed to the
pressmve of tho atmosphere except for s re-
stricted port 44, which communicates with
the atmaaphero on' the one hand through the
ports 45 in an upwardly extending: Poition
of the cover 18 and with the upper portion
of the recoptncle 13 on the other hand

thrzough the ports 46. The upper part of
tlne receptacle 13- is also pl-lo‘c‘g in commu-

Aication by a restricted port 47 and the tube

18 with the interior of the casing 1 prefer-
ably adjacent to the discharge side of the
air inlet porty7, as shown in Fig. 3, Means
are provided for v:ryip%tbc size of one of
these restricted ports.” Prefarsbly and. as
shiown, the opening in the port 44 is made
ndjustable, an by the ncedle valve 47*. The
result of this construction is that any partial
vavunm existing in the casing 1 or st the
delivery side of the air inlet ports T ia
teanxmitted in E’nrt to the u part of the
eeeptacé 13, the desired differenco in pres-
sire between the interior in the casing 1
nnd the upper Hurt of the recoptacle 18 being
prodyeed by & justment of the needle valve
A7 Lo, if :ll:‘{mrt 44 should be entirely
vlose. by the le valve 47¢, the pressure
in the upper part of the recaptacle 13 would
vqunl the-pressure in the casing 1 and it the
delivery side of the fuel port 82, so that
there world he no head tending to.force the
furl thraugh its port. On the other hand,
if there were no restriction at the port 44,
full atmospheric’ pressure would be trans.
milted 10 the uppeér part of the receptacle
13 and the head acting to force the fuel
thraugh itx port 32 would be the samo as
the head acting to farce the air through its
parts 7. .

By moree or lers restricting the entrance.

af wir Uwongh the port 44 the pressure act-
ing upon tha fnel in the receptacle 18 ean
he wnede wovthing etween the full atmos-
pherie pressure and the dej'ree of preasure
vxisting jn the _casing 1, n.id consequently

a1
)

o

the head nctingeto force the fuel through
ita port can be varied from zero to an
amount equeling the head acting at the air
-inlet ports. It will thus be seen that with &
fixed “relntion 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-
more, the float in the fuel receptacle 13 may
be ndjusted to maintnin the level of the
gasolene nt any desired point below the fuel

wt 32, ko that when the carbureter is-not
An operntion there is no dunger of the gaso-
lene leaking thmu%h',this port, even though
it is not. entirely closed.

For the pm}Josc of insuring the proper

vaporization of the fuel and preventing the
catbureter fromn freezing in cold weather
thd casing 1 may be, and preferably is, pro-
vided with a jacket space 50 which mny 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
riba 59 formed integrally with the inner wall
of the jacket space 50. The sub-division
of the air and fuel currents by the multi-
iplicity of air and fuel ports 7 and 41 and
the immediate subjection of these currents
to extensive heating gurfaces insures a
thorough vsporization of the fuel and its
uniform absorption by the air before the
mixture 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
smsgure, and that this may be a slight re-

uction in pressure, being sufficient merely
to overcome the weight of the valve B and
the %:m moving therewith, so that there
will be little restriction or strangling of the
au{)'ply_ol mixture to tho éngine, thereby en-
abling the maximum power of the engine to
' be developed. It is to bo observed, however,
that if the maximum gapacity o} the Gar-
bureter, when thus operated, is less than
-the .mnx‘i\mum capacity of the engine, an in-
crense th the demand upon the carbureter
beyond the quantity of mixture which is

limit of its movement, will only serve to in-
creass tho partial vacuum existing in the
casing 1 and-thue 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 valve reaches the upper limit of
its stroks, because any increase in the f;:ur-
tial vacuum, while increasing the head fore-
ing the air through the air Mlet ports, cor-
respéndingly increases the hend acting s
force the fuel through its port, the propqy-

supplied witen the valve 8 reaches the upper
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tions between. the heads being maintained by
reason of the described connections between
the interior of the cusing } and the upper
Sortion of the receptnclé 1B \When it is
esired; however, to provide a ¢nrbureter
having a capacity greater than ovne baving
a fuel inlet port of the dimensions ahove set
forth and without having a greater reduc-
tion in pressure than that nccessary to lift
the inlot valve, this may be accomplished in
accordance with one feature of the invention
by rovidingf & Elurklity of fuel inlet ports,
eucg controlled by u separate ncedle, the air
intet ports being correspondingly increased.
One embodiment of this featureof theinyen-
tionisillustrated in Figs:5and 6. Accordin
to this construction, a casing 1* is provided,

.

the sdtne being 8o enlarged as to receive two

or mote of the air port nembers 6 with their:

air inlet ports 7, valves 8, and connected

arts 9, 80, 88, etc., the casing preferably

aving a single flanged discharge passage
2+ and throttle valve 3%, as shown. In this
case a single float chamber with “its cover
18, float operating button 20, needle valve
47 afid other paits 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
neadles 33, as clearly indicated in these fig-
ures.. In this case the tube 48 by which tge
partial vacuum in the casing 1 is trunsmitted
to the upper portion of the fuel receptacle
13 may be located between the two members
8, as shown. In this construction the valves

"8 may be slightly varied in weight so that
eration after the other

one will come into op
by a alight’ increase in the vacuum, thereby
insuring a more certain control of the sup-
plies ‘of fnel and air, ‘when the engine is
light load. While two sots of
supply-controlling -valves ure shown, it is
obv?ous that more may be added, if it is de-

sired further to increase the capacity of the

Oal‘bvl'stel'. ) . ..
1t ia to knderstood that m{.. invention &8
to ita broader aspects is not limited to the

precise constructions herein eet forth, as
many chanfee mag be made. therein without
rom the

departin main principles of the
imlr)ent_imi‘ and without sacrificing its chief
advantages.. : A

I claim: g

L A carbureter comprising a member hav-
ing a multiplicity of air supply ports, a
va%ve for controlling said air ports, ‘said
parts having a relative movement, the total
effective port opening prod by sny such
movement being substantially propertionsl
to the movement, a_member avinX a . fuel
uuprly port, a needle for coutrolling sald
fuel port, connections fot producing a rel-
ative movement hetween the fuel port mez-
ber and the needle proportional to the rel-
ative movement between the air port mem-

‘menty o member havin

ative movement

1,010,086

ber 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 enrbureter domprising a8 member hav-
ing a multiplicity of narrow elongated air
supply ports, a valve for controlling seid air
ports, snid parts having a relative move-
ment, o member, having s fuel supply port,
a needle for controlling said fuel port, con-
nectiona for producing a relative movement
between the fuel port- member and the needle
proporticnal to the relative movement be-

‘tween said air port member and valve, and

means fur maintaining under the normal
conditions of operation a substantially fixed
relgtion between the heads neting to force
the fluids through their respective porta.

3. A carhbureter comprising a member hay
ing » multiplicity of narrow elongated air
supply ports, r valve for controlling suid air
ports, said parts having a relative move-
3 a circular fuel sup-
Ely ort not gréater than about seven ‘one-

undredths of an incl-in diameter, & needle
for controlling said fuel port; connections
for producing a relntive movement between
the fuel port member nnd the needle propor
tianal to the gelftive movement between said
nir port mem}r and valve, said needle hav-
ing an spproXimately uniform taper, nnd
means. for maintaining under.the rormal
conditions of operation-a substantially fixed
relation between the heads acting to force
the fluids through their respective ports.

4. A covbuYeter comprising a member hav-
in;f n multiplicity. of air surply ports, a
vulve for controlling said air ports, said
parts having & relutive'mavenient; the totul
effective port opening produced by any such
movement heing substantially proportional
to the movement, a member having & fuel
supply port, n needle for controlling said
fhel port, connections for producing & rel-
between the fuel port mem-
ber and the needle proportional to the rel-
ative movement between the sir port mem-
ber and valve, means for_gdjusting the'parts
whereby the opening 6f-the fuel port may
be ﬁiven.n lead with respect to the opening
of the air ports, and means for maintaining
under the normaliconditions of operation

substeritially fixed relation between: the
heads acting to force thé fluids through theiv 1%
respective ports. ST

riging » member hov-
sir supply ports, «
said air ports, said

.- A carbureter com
ing ‘& multiplicity
valve for captrollin i
parts having-a relative mayement, the tata
effective port opening produced by any sach
movement being substantislly proportions:
to the movement, s_meniber having a fuel
gupply port, & noedle. for controlling snid
fuel port, connections for producing @ rel-
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ative movement between the fuel port mem-
ber,and the needle proportional to the rel-
ative movément botween said-air port mem-

- ber and valve, means for centering the necdle

10

1Y

20

28

30.

3b

40

with.relation to its. port,”and means for

maintainidg under the normal conditions of .

_opération & substantially fixéd relstion be-
tween the heads acting to force the fluids
througl:their respective poite. .

6. A carbureter comprising a member liav-'

ing a multiplicity of narrow elongated air
supply ports,'a valve fur controlling siid rir
ports, said parts having a relative move-
merit, a member having & fiel supply port,
a needle for conttolling said fuel poit, con-
néctions for producing o relativo movement
betweon the fuel port member aud the needle
proportionsl to the relative movement be-
tween said air port member and valve, means
forr centering the ncedle, with relation to its
port, means for adjusting the parts whereby
the opening of the fuel port may he given »
lend with reapect to the opening of the air
ports, and means for maintaining nnder the
normal conditions of operation o substan-
tinlly fixed relntion hetween the Jiends acting
“to force the (luids througly their respective
ports. ) o

7. A catbureter comprising a member
having o multiplicity of narrow clongnted

nir supply ports, & valve for controlling spid |

nir ports, said
ment, 1 men)
supply port not grepter thaon about 'scven-
one-hundredths of an inch in diameter, a
‘needle for controlling meid_ fuel, port, con-
nectlons for f'prnducing a relative movement
between the fucl port member; and the Heedle
proportional to the relative movement be-
tween said air port member and ‘valve, snid

L):rts huving &1 fative move-
iy

needle having an approximatély uniform

mrer, means for centering the needle with
rolation to’its port, means for adjusting. the

‘ parts wherely the opening of the fael port

45

80

* elongated air

'

may be given a load with respect to the
opening 6f the alr ports, and means for
“maintalunhig undor the norinal conditions of
operation, & substantinily fixed relation be-
tween: the heads acling ta force the finids
th;oufh thelr respective ports. '
.momber having a mujtiplicity. of narrow
supply ports;-s -yalve for cop-
trolfing said ports, one-of sid parts being
movable with respect to the other, a mem-
ber having a fuel supply port, a needle for
controlling maid fuel port, said peedle biing
tonnoctedsita ‘the movable part and

. }\Yn§
oo the fuclofort  in advance of the apening of.

the alr-ports; and & desh pot fob rotawding

© the nir-gog;t:clming tnvement of the mov-
i

1]

nble partiq o 4
i A cnrtameter comprising & tubular
member- having' a. multiplicity of narrow
elnnqnted-:iir.'-mipply ports, a piston valve
LN AT .':}35.'.‘ e e

kgl gt e, :

bavirg & urcular | fuel

. earburcter comprising 8 tubular |

v

for controlling said ports, & member having
a circular fue%su »ply port not greater thau
ubout seven: one:huntdredths nor less than
ahout four onc-hundredths of an inch in

 diameter, & needle. for controlling said fuel
-port, said. needle bein

connected to snid
valve und having a substantially uniform
taper extending from its base portion to-
ward its point, and menns for adjnsting the
parts whereby the opening of the fael pout
may be given a lend with respect to the open-
inq of the air ports.

0. A carburetér comprising o member
having a multiplicity of narrow elonguted
nir supply ports, i valve for cantrolling said
ports, one part being movable with respect
to the other, 1 member having o fuel supply
port, a needle for controlling said fuel port,
swid needle being cannceted to the movable
purt, and menns for distributing the ifudl
and delivering il to the vavious air curvents
{lowing threagh the air supply ports.

1. A carbureter comprsing a tubulur
member having a multiplieity of narrow

clonguted niv supply ports, o bollow piston

valve fitted to said member and arrapged to
normnlly close suid aic ports by its greavity,
i tubular member having n fuel supply port
within suid valve, a ncedle envried by said
valve for controlling said fuel port, said
valve having v multiplicity of fuel delivery
ports lending from the interior thereofl to
suid uir ports, & dush pot. for retarding the
closine movement of said valve, and micans
for adjusting the parts whereby the opening
of tho fuel port may be given a lead with
respeet to the epenings of the air ports.
12, A carbyreter comprising a tubular
member having dvclosed end with a check

vulve opening vutward, and n multiplicity

of narrow clong;gted nir_supply ports near
the otlier.end, & hollow. piston. valve fitted to
snid mémber and srranged to normally close

il nir ports by its geavity, n tubular mem-

ber having within suid vafve a cirenlar fuel
,qujily port, and a needle carried by said
valve” fin controlling. said fnel port, said
virhve having a'multiplicity of fue de}ivery

-ports lending from (he interior thereof to

sal] nir ports. . L L
13. A cathureter comprising a tubular

member -having a; closad end with a check

valve opening outward and a multiplicity of-
aarrow elonguted air supply ‘ports near the

other end, n hollow piston valve fitted to
sa'd wember nud arranged to-normslly close
stid nir porls by its gravity, a tubular mem-
ber having within said -valve a circular fuel
supply port not more than seven-ope-hun-
dredtdis of an inch in dinmeter, a needle cnr-
vied by wuid valve for contmliing said fuel
jart, snid needlo having a substahtinlly uni-
orm tuper extending from its baso portion
foward .Its point anc npcnipg the fuel port
in ndvance of the opening of the air ports,
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and said valve having & multiplicity of fuel
delivery ports leading from the  interior
ports. S _
14. A carbureter comprising & member
hatving & multiplicity of air supply poris, 8
valve for controlling said air ports, said parts
having a relative movement, the total ef-
fective port Openin% produced by any: such
movement being substantially proportional
to the movement, a member having a fuel
supply port, a needle for contr
fuel port, connectlons for producing’a rela-
tive movement between the fuel port member
rtional to the relative move-
muent between the air port member and valve,
means for maintaining under the ‘normal
conditions of operation a substantislly fixed
relation between the heads acting fo farce
the fluids through their respective ports,
and means for varying said fixed relation.
15. A carbureter comprising ® tubuler
member having a closed end and & multi-
plicity of narrow elongated wir supply ports
near the other end, a hollow ‘piston valve
fitted to, snid member and arranged te nor-
mully close said air ports by its gravity, &
tubular member having a fuel supply port
within said valve, u needle curried by said
valve for controlling said fuel port, said
valve having a multiplicity of fuel delivery
ports leading fram the interior thereof to
suid air ports, end neans for maintaining
during the normal conditions of apgration
a substantially fixed relation beiween the
heuds acting to force
respective ports, and means for varying said
fixed relation. ‘ , )
16, A carbureter cumprising .8 ‘CisIpg
adupted to be conuected to an internal com-
bustion engine, n throttle valve Detween said
casing and, thw engine, o meinber having &
pott or portd for surpl.\'u\g piv to said cas-
ing, & valve f"ﬁ varying the area of said port
or- portsy ane_bf aald ports being contro ted
by 'the air flowing through snid purt or
»rta, meanx having » port for supplying
uel to waid caxing, & peedle for varying the
urea of the fuel port, said needlo being con-
trolled by he nir controlled member, & fucl
supply receptacle connected with raid_fuel
jort, means for maintainin “the supply of
%unl in said receptacle at a substantially
constant level, means having a restricted
passage forming @ communication between
the atmosphere and the space. sbove the fuel
in xaid receptagle, «nd means having a re-
stricted 'pmg.e-}orming s communication
between #aid casing and the space above the
fuel in said receptacle. - .
17. A carbureter comprising n casing
adapted to be connected to an internal com-
bustion engine, a throttle valve between said
casing and the engine, s member having o
ort or porta for auppﬁylng alr to aaid cas-

ng, & valve for varying the area of said

1,010,086

ling said: |

‘une of said air port

in diameter,  a plurslity
‘needles each -controlling one of said fuel
the flyids through their.

3
¢ .

port dr ports, one of said parts being con-
trolled by the air flowing through said port
or ports, means having & J:ort for supplying
fuel to nid casing, n needle for varying the
ares of the fuel port, syjd needle being con-
trolled by said air controlled part, a fuel

'sullafly receptacle connected with said fuel
0T,

rt, means for maintaining the supply of
uél in said receptacle &t o substantially
constant level, means baving & restricted
passage. forming comunication’ between
the atmosphere and the smo'e above the fuel
in said receptacle, mbéans ha
passage forming a communication between
gaid casing and the space sbove 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 connccted to an internal
combustion engine, a single throttle valve
between said casing and the engine, a plu-
rulity of members each having s multiplicit
of air supply ports, a plurality of independ-
ent valves each controlling the air ports in
members, each valve
rt member having a relative
movement, the total effective port opening
produced {)y any such movement being sub-
stantially pro})ortiona.l to the mwovement,
means having for each of gaid air port mem-
bers & circular fuel suppl
than nbout seven ene-hun

and its air

port not greater
redths of an inch
of independent

ports, connections for producing a relative
movement between each needle and its fuel
ort proportional to the relative movement
retween the corres({honding'air port member
and ity valve, and means for maintaining

‘under the normal condjtions of operation &

substantially fixed relation between the heads
acting to-force the fluids through their re-
spective ports.

10. A carburcter comprising & single cas-
ing adapted to be connected to anginternal
combustion engine, n single throttle valve
between sid casing and the engine, & plu-
rality of membera each having a multiplicity
of narrow elongated air supply ports, & Flu-
rulity, of indupendent valves each controlling
the nir povts in one of said air port mem-
bers, ench valve and its air port mefnber hav-
ing a relative movement, means having for
oncli of said-mir port members a cifcular
fuel supply port nat gyeater ‘than about
woven me-hundredths of an inch in diameter,
& plurality of indepsndent needles each con-
trolling one of raid fuel ports, connections
for praducing e relative movement betweer
ench needle and its fuel part proportionsl to
the relative movement between the corre-
sponding_air part member and ita valve
each nesdle having a substantially nniform
taper extending from it bose portlon to-
ward its point, independent adjusting means
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" mioans for maintaining nnder
conditions of operation w aubd antially tni-
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whereby (he opening of the fuel ports may
e given variable Jeads wilh vespect to the
opening of the corrcspundhuf air ports, pnd

er the normal

form relntion between the heids aeting to
foree the flaidy through  theiv roxpective
ports. - R

40, A cnrhuveler. comprising » single cus-
ing mluplcd to be connected to an internal
ramlnedion engine a single theottle valve bo-
{wern said casing and the engine, n plurality

of “tabufar muuﬂmx' el luving o -

plicity of mrrow chmguhl«l nir supply povts,

2 H)Ilu'u!ity of independent  piston valves
each controlling (he ports.in oue of said air
l_)m't nicnibers, o pluralily of muenbers enely
jnving a fuel supply port for vne of =uid
air port members, a plurality uf indepenident
{apering needles mwln wimtrolling one of said
fuel ports, cach peelle being rapnected (o
oht of snid valves aud means for nintain-
ing under the' normal eonditions of opera-
{ion o substantially fixed yelation Thtween
the heads actifig to foree the fluids throngh
their respective ports.

21. A carburcter comprising n single cas-

T2

{ ing ndupted-to bo conuected to ari internul
{ combustion_engine, u single throttle valve
| hetween ‘the cusing and the engine, a plu-
rality of: tubulay members each ‘hnving u
multiplicity of purvow clongated &t supply
ports, a- plurality of independent piston
! valves ench- controlling the ports in one of

i said uir port meuibers, a plarsdity of neny-

berw ench luiving.n, faet supply port for one
Lof satd ajr-port’ members, n plorality of
pindependerct. taperinig el each contral-
l ling one of xaid fuel ports, euclr needle being
! conneetod to imo of xgid yalves, indeprendent
menns whereby the -u[wning of the fuel ports
"y be'given yurinbla leads with resproet to
i the openingy of the Fespective air ports. amnl
{preans for muintaining uhder the noread
conditions of speration a sithstantintly Gl
relntion betweon -the heads neting to {oon
the fhnids theongle their respretive ports
In h'slin!dnyv;wlwwu‘f. 1 have signed oo
I mme to this specifieation, in the presence of

two subseribing witnesses,
! - RBINVARD G NIWOOMIL
o Wilnesses:
{ Fravners IOxneion, |
| R. R. Mureny.



