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DIAPHRAGM CARBURETOR 
This application is a continuation-in-part of my appli 

cation Ser. No. 853,597, ?led Aug. 19, 1969, now 
abandoned which was a continuation of my application 
Ser. No. 586,231, filed on Oct. 12, 1966 and now aban 
doned. 
This invention relates to a Diaphragm Carburetor 

and more particularly to a carburetor which is utilized 
for operating small power devices such as chain saws 
and the like where an “all-position” carburetor is desir 
able. In these circumstances, a chain saw, for example, 
may have to operate in any of many positions with the 
saw pointed up or down or sideways in either direction. 
Thus, the carburetor must be reasonably ‘free from 
gravity in?uence so that it can furnish the necessary 
fuel for any position requirement and also while being 
moved from one position to another. 

In addition, the carburetor engine combination must 
be such that it will operate over long periods of time 
without stalling out and this dependable operation must 
occur in ambient temperatures which may be ex 

20 

tremely hot or extremely cold. Another requirement is ' 
that the carburetor engine combination continue to op 
erate even under heavy load sometimes called. “lug 
ging” operation and further in addition the carburetor 
should be such that the control may be moved suddenly 
from idle to a full throttle without interruption in oper 
ation and again from full throttle to idle.‘ 

It is with the object of meeting these many require 
ments for such a carburetor that the present invention 
has been developed. 

It is an object to provide a carburetor which has a 
large a mixing passage as possible to get as much power 
as is possible out of the engine and still provide fuel 
enough during the heavy load cycles and proper accel 
eration from idle. ‘ 

It is a further object to provide a carburetor which 
will provide fuel for an engine so that a sharp shut-off 
from open throttle to idle under varying load condi 
tions will not cause stalling from an overly rich mixture. 

It is thus a further object to provide a carburetor 
which may be adjusted to have a lean enough fuel mix 
ture at low speeds and still not overly rich at the high 
speed open throttle condition, or, in the alternative, to 
have a rich mixture at open throttle to prevent run 
away when no governor is used. I 

It is a further object to provide a carburetor which 
will prevent excessive accumulation of fuel (puddling) 
in the carburetor passage and in the engine chambers 
at idling speeds so that if the engine attitude is changed, 
the puddle will not enter the combustion chamber and 
kill the engine with an overrich mixture and also upon 
opening the throttle there will not be an overrich mix_ 
ture which will‘ kill the engine. In other words, it is an 
object to prevent what is called “puddling," especially 
in cold weather when the fuel is more susceptible to 
condensation. 

Brie?y, the objects of the invention are accomplished 
by providing a small and compact carburetor with a 
fuel pump operating on crankcase pulse in combination 
with a pressure regulator device controlling fuel to a 
metering diaphragm and the provision of an accelera 
tor pump adjacent the main fuel jet again responsive to 
crankcase pulses to increase fuel flow upon movement 
of the controlling throttle to open position. The accel 
eration pump acts also in cooperation with the idle sys 
tem and the main jet system to lean out the idle system 
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2 
as the throttle ‘is closed, the idle system having an air 
bleed which meets it as it passes the central part of the 
fuel diaphragm chamber to maintain a constant liquid 
fuel head up to the point that air is mixed in to form an 
emulsion going to the idle jets. 
Other objects and features of the invention will be 

apparent in the following description and claims 
wherein the best mode contemplated for carrying out 
the invention is described as well as the principles of 
operation. 
Drawings accompany the disclosure and the various 

views thereof may be briefly described as: 
FIG. I, a diagrammatic view of the various elements 

of the carburetor presented in a single plane for pur 
poses of ready comprehension of the invention. 
FIG. 2, a top view of an actual carburetor body with 

the top plate removed. 
FIG. 3, a view of the underside of the'top plate as it 

is rotated off the main body shown in FIG. 2. 
FIG. 4, an end view of the carburetor taken from the 

throttle side of the mixing passage. 
FIG.. 5, a bottom view of the carburetor body re 

versed 180° from the view shown in FIG. 2. 
FIG. 6, a view of the body side of the bottom plate 

as it has been rotatedvoff the main body shown in FIG. 
5. ‘ 

FIG. 7, a side view of the carburetor in an upside 
down position. - 

FIG. 8, a sectional view taken on line 8-8 of FIG. 5 
and FIG. 6. . ‘ 

FIG. 9, a sectional view through the mixing passage 
of the carburetor taken on line 9-~9 of FIG. 4. 
FIG. 10, a perspective view of a modified carburetor 

intentionally elongated vertically to facilitate under 
standing of the passages. 
FIG. 11, a perspective view of a chain saw showing 

the relative location of the carburetor. 
FIG. 12, a small view of the air mixing passage at the 

idle ports and throttle valve. 
FIG. 13, a section of the schematic presentation of 

FIG. 10 showing the air bleed juncture. 

REFERRING TO THE DRAWINGS 

The carburetor embodiment to be described actually 
is composed of a central block housing 20 with a cap 
plate 22 and a bottom plate 24 which will be described 
in detail in connection with the various figures of the 
drawings. In the diagrammatic showing in FIG. 1 pres 
ented in one plane to facilitate an understanding of the 
entire circuit, the body portion is shown generally at 20 
with a cap portion 22 and a bottom plate 24. 

FUEL INLET AND PUMP 

With reference to FIG. 1, a fuel inlet connector 26 
admits fuel through a passage 28 to a small surge cham 
ber 30 formed in the top surface of the body 20, this 
chamber 30 connecting through a passage 32 to a riser 
passage 34 spaced from a similar :riser passage 36 con 
necting to a pumping chamber 38‘ through a short pas 
sage 40. The pumping chamber connects through a 
passage 42 to a short riser passage 44 spaced from a 
reservoir recess 46. The cap plate 22 holds two dia 
phragm gasket members 48 and 50 in position on the 
main block 20, the top diaphragm member having suit 
able openings to cooperate with valve tab 52 above the 
passage 34 and valve tab 54 above the passage 44. This 
is a known method of valving passages in carburetors 
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of this kind, the openings in diaphragm gasket 48 pro 
viding sufficient clearance to allow the valve tabs to op 
erate to open and close the passage 34 and 44 respec 
tively. 
The undersurface of the cap plate 22 is provided with 

shallow grooves 56 and 58 respectively above the two 
valve tabs 52 and 54 to assure free action of the tabs 
and a small chamber 60 is formed in plate 22 to permit 
?uctuation of a diaphragm portion 62 in the diaphragm 
gasket sheet 50. Through a passage 64, the chamber 
60, which may be called a pulsing chamber, above the 
diaphragm area 62, connects to passages 66 and 67 in 
the housing block 20, these passages ultimately being 
connected to the crankcase of an engine by reason of 
the mounting of the carburetor block directly on an en 
gine housing. Thus, with respect to this particular por 
tion'of the carburetor which may be entitled a supply 
pump, pulses through the passages 66 and 67 will fluc 
tuate the diaphragm area 62 and cause respective en 
largement and ensmallment of the pusling chamber 38 
which draws fuel from the supply passage 28 through 
the valve 52 to the chamber 38 and forces fuel out of 
this chamber through the valve 54 to the reservoir 46. 

PRESSURE REGULATOR AND METERING 
VALVE . 

Moving now to the pressure regulator area of the car 
buretor, it will be seen that the fuel reservoir 46 is con 
nected to a downwardly extending passage 70 leading 
to a spring-pressed check ball 72 mounted in a small 
threaded insert 74, this insert having formed therein a 
seat for the ball in communication with a passage be 
yond said seat leading to a chamber 76. Opposite the 
chamber 76 in the bottom plate 24 is a recess 78 sepa 
rated from chamber 76 by a diaphragm area 79 in a 
gasket 80 backed by a spring 82. This spring exerts 
pressure through said diaphragm on a small disc 84 
having an actuating pin 86 which extends through the 
insert 74 to the ball check 72. 
Chamber 78 is vented to atmosphere through a pas 

sage 88 and chamber 76 has an outlet passage 90 lead 
ing to a recess 92 above a short valve pin 94 commonly 
referred to as a needle valve or metering valve having 
a valve area 96 cooperating with a valve seat in a screw 
insert 98. The valve pin 94 is backed by a spring 100 
and is actuated through a pin extension 102 on the seat 
side of the valve by a lever 104 pivoted at 106 extend 
ing through a composite chamber formed by a recess 
108 in the body 20 and a recess 110 ip the bottom plate 
24. The lever 104 has a relatively long ?at extension 
112 which bears against a diaphragm area 114 in the 
diaphragm gasket 80. Chamber 110 is connected to at 
mosphere through a small hole 116 and chamber 108 
has an outlet passage 120 leading to a main jet control 
needle valve 122 having an actuating post 124 to con 
trol adjustment. 
The metering valve 96 operates by the lever 104 and 

the diaphragm 114 operates in a manner known in 
present day carburetors in response to mixing passage 
vacuum, and the pressure regulator valve controls the 
pressure behind the valve pin 94 in chamber 92 so that 
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it will not build up over a cerain predetermined ' 
amount. This avoids undue back pressure which might 
otherwise develop in the outlet of pump chamber 38 to 
interfere with the normal action of diaphragm 114. 
The pressure regulator valve 72 operates to close at 

a certain predetermined pressure in passage 70 and this 
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closure is resisted by the coil spring 82 and resisted also 
by actual pressure in the chamber 76 so that a fairly 
steady pressure on the fuel in chamber 76 can be main 
tained permitting valve pin 94 to operate without 
undue resistance regardless of the actuation of the sup 
ply pump or pressure build up in the fuel tank in hot 
weather. 

MAIN AND IDLE JETS AND ACCELERATION 
PULSE DIAPHRAGM 

Fuel reaching the main jet control needle valve 122 
passes through a passage 126 to a chamber 128 con 
nected to a main jet opening 130 in the mixing passage 
132. A check valve disc 134 held in place by a retaining 
cage 136 permits ?ow into the mixing chamber through 
passage 130 but closes against back flow through this 
passage. Extending also off from the fuel recess 128 is 
another check valve 140 held in place by a retaining 
cage 142 leading to a passage 144 controlled by an idle 
control needle valve 146 adjusted by a threaded actuat 
ing post 148. Valve 146 controls idle fuel through a 
small passage 150 (See FIGS. 1, 5) leading to an idle 
feed tube 152 which extends into the engine ‘housing 
149 to a point beyond the reed cage 151; this tube has 
a reduced calibrated outlet 153. The juncture A where 
an air bleed 260 meets the passage 150 is at the center 
of the diaphragm chamber 108 as shown in FIG. 5. 
Below the check valve 142 and the entrance to pas 

sage 144 is a diaphragm area 160 on the diaphragm 
gasket 80, this diaphragm area being urged ‘down 
wardly by a coil spring 162 and overlying a shallow 
pulse chamber 164 in the bottom plate 24. This pulse 
chamber 164 is connected through a passage 166 and 
a restriction 192 to the passage 66 leading from the en 
gine crankcase. A throttle shaft 170 intercepts this pas 
sage 166 and, when rotated to a certain position (the 
open position of the throttle valve), connects this pas 
sage and the recess 164 to the pulse from the crankcase 
of an engine. Both the check valves 134 and 140 are 
provided to prevent back bleeding when the particular 
main jet or idle jet is not in use. 
Referring now to FIG. 2 where the actual design 

structure of the carburetor is shown, the various parts 
and passages will be related to the diagrammatic show 
ing of FIG. 1 wherever possible with the same reference 
characters as has been used. In FIG. 2, the body 20 has 
the inlet 26 shown leading to passage 28, surge cham 
ber 30 and to riser passage 34 which is controlled by 
valve ?ap 52 in the valve gasket diaphragm 48. 
Fuel passing the tab check valve 52 (FIG. 3) enters 

the short cross passage 56 in the bottom surface of the 
top plate-22, to follow the dotted arrow shown in FIG. 

. 2, to the passage 36 leading through passage 40 enter 
ing the fuel chamber 38. This fuel chamber has an out 
let 42 leading to passage 44, the top of which is con 
trolled by the tab 54 (FIG. 3), which when lifted by the 
pressure in the chamber 38, will permit fuel to pass 
through the passage 44 and a short cross passage 58 in 
the undersurface of the top plate 22 to the reservoir 46 
(see dotted arrow in FIG. 2). This reservoir has a pas 
sage 70 extending downwardly from the bottom surface 
thereof which leads to the pressure regulator valve 72 
backed by spring 73 (see sectional view, FIG. 8). A 
check valve 72 is mounted in the threaded insert 74 
above the chamber 76 in body 20, the check valve 
being controlled by the pin 86 on the disc 84 backing 
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against the diaphragm area 79 of the combined dia 
phragm gasket 80. 
Fuel which passes the pressure valve controlled by 

the disc 84 and the diaphragm area 79 moves through 
passage 90 to the chamber 92 (FIG. 8) above ‘the me 
tering control valve 94 having the valve portion 96 
which cooperates with the seat in the threaded insert 
98. Fuel passing through this metering valve reaches 
the chamber 108 overlying the diaphragm area 114 
which controls the position of the lever arm 104 which 
in turn cooperates with the actuating pin 102. 
The pulsing pressure for actuating the diaphragm 

portion 62, shown in FIGS. 1 and 3, is received through 
' a passage 66 which terminates at the end face of the 
carburetor which is mounted directly on the engine 
housing (FIGS. 2 and 4). This passage connects with 
the interior of the crankcase of the engine so that the 
pulsations in that crankcase are reflected through pas- 
sage 66 to a short riser passage 67 (FIG. 2) and then 
through a passage 64 (FIG. 3) in the bottom surface of 
the top plate 22 to the chamber 60. The passage 66, as 
shown in FIG. 4, is also connected across the face of 
the carburetor by a groove 180 which leads to an in— 
wardly extending passage 182 intersecting an opening 
184 which carries a throttle shaft 170 controlling a 
throttle valve 188. An actuating lever 190 controls the 
position of the throttle valve. ' 
The passage 182 is closed by a plug which is perfo 

rated. to provide a calibrated restricted opening 192 
and the throttle valve shaft 170 is provided with a cross 
passage 194 so that the pulsing power received in pas 
sage 66 can be transmitted to the diaphragm 160 when 
the throttle valve 188 is moved to open position. As 
viewed in FIG. 4, the body 20 is provided with two‘ 
drilled holes 196 and 198 to permit holding bolts to 
pass through the carburetor to an engine housing. Also 
projecting from the face of the carburetor illustrated in 
FIG. 4, is the idle feed tube 152 which extends past the 
reed cage to the engine crankcase as previously de 
scribed. 
To continue with the fuel ?ow in the carburetor, as 

the carburetor is now inverted from the position shown 
in FIG. 2, and the bottom plate 24 removed and turned 
over, the parts will appear as illustrated in FIGS. 5 and 
6. Here, we see the control disc 84 of the pressure regu 
lator valve, the bottom of the insert 98 and the control 
lever 104 which is pivoted at 106 on a pin 200. The 
oval-shaped chamber 108 which is overlaid with the di 
aphragm area 114 of the gasket member 80 has a pas 
sage 120 extending from one end thereof which con 
nects through a short passage 202 to a needle valve 
port 204 controlled by the needle valve 122. The port 
204 connects through a short passage 126 to chamber 
128 at the periphery of which is mounted the check 
valve assembly 136 leading to the main port 130 con 
necting with the mixing passage 132 as shown in FIG. 
9. 
The chamber 128 (FIGS. 5 and 9) also carries cen 

trally the check valve assembly 142 (FIG. 1) leading to 
the idle passage 144 controlled by needle 146 and lead 
ing to the passage 150 connected to the projecting idle 
tube 152. Viewing the bottom side of the bottom plate 
24 in FIG. 6, which is overlaid by the diaphragm gasket 
80, it will be seen that there is a chamber 110 similar 
in shape to the recess 108 which is connected to atmo-, 
sphere through the short passage 116. There is also a 
circular recess 78 which carries the coil spring 82 
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which registers with a recess 76 (FIG. 5) in which is 
mounted the operating disc 84 of the pressure regula 
101'. - 

The pulsing pressure for the chamber 128 comes 
from the basic opening 66 (FIG. 4) through the surface 
channel 180 to the passage 182 shown in FIG. 4 which 
has the small calibrated opening 192 opening to a cross 
passage 166 in the block 20 (FIG. ‘7.), this passage ex 
tending across to a riser passage 166A leading up 
wardly to plate 24 and a small port 210 connected 
through a small cross passage 21 1 to the pulse chamber 
164 shown in FIG. 6. A portion of‘this chamber 164 
with a deepened chamber 214 overlaps the diaphragm 
area 160. Thus, pulsations from ‘the crankcase of the 
engine will reach the diaphragm area 160 through the 
above-described passages under the control of the 
throttle valve shaft 170 and the cross passage 194. 

Also, in the mixing passage on the air inlet side is a 
choke valve 216 controlled by a shaft 218 and a short, 
actuating lever 220 (FIG. 2) to provide the normal 
function of a choke valve used particularly in starting 
an engine. ' 

With respect to size, .the modi?cation above ‘de 
scribed is dimensioned to occupy approximately 2 . 
cubic inches for the body 20 and the two plates 22 and 
24. Thus, the entire arrangement is extremely small and 
compact while permitting a reasonably large mixing 
passage. 

It will thus be seen that all of the elements shown in 
the diagrammatic view of FIG. 1 have a counterpart in 
the actual block carburetor structure illustrated in 
FIGS. 2 to 9 and mounted on the induction system of 
an internal combustion engine shown in part in FIG. 7. ‘ 

In the operation of the carburetor and engine combi 
nation, fuel from a suitable tank supply is pumped by 
the supply pump diaphragm 62 through inlet valve 52 
and outlet valve 54 to reservoir 46 where it feeds the 
pressure regulator valve 72 which in turn supplies fuel 
at a substantially constant pressure to metering valve 
94. The diaphragm chamber 108 is responsive to pres 
sure in the mixing passage 132 such that a lowered 
pressure ‘will cause valve 94 to open, admitting fuel to 
passage 120 and the main fuel jet 130 through the main 
needle valve 122. _ 

Idle fuel also reaches the passage 144 and control 
needle 146 from the same source. During the idle 
stages of operation with the throttle valve substantially 
closed, fuel will ?ow through valve 140. and needle 146 
to the idle projection tube 152 and move directly into 
the engine without having to pass through the reed 
cage. The air bleed passage 260 (FIGS. 1 and 5) bleeds 
air to the idle passage at the central area of the dia 
phram chamber 108 in a manner described in detail 
later. ' 

Any fuel passing into the idle passage during open 
throttle conditions will move directly into the engine 
and will not accumulate or “puddle” in the engine pas 
sages or ahead of the needle valve as has been common 
in the past. Thus, in open throttle conditions, the idle 
passages will be substantially exhausted of fuel. Then, 
upon sudden closing of the throttle, residual fuel in the 
main fuel jet and at the engine chambers will keep the 
engine going in what is called a “comedown." The sud 
den closing of the throttle also throws a high vacuum 
on the idle passages and, accordingly, the passages 144, 
150 and 152 will be again filling with fuel which will 
reach the engine after a slight delay as the engine throt 
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tles down. This tends to prevent ?ooding in the sudden 
throttle cut-off action and insures against an overly rich 
comedown which may unduly slow or kill the engine. 
For example, an engine operating at 6,000 R.P.M. 

which is suddenly cut off should idle out to approxi 
mately 2,000 to 2,300 R.P.M. An overly rich mixture 
at this point may cuase it to go down as far as 1,400 
R.P.M. and below this it may well cut out. The above 
system is, therefore, designed to prevent this overrich 
comedown which will slow the engine down to the 
point that it may stall. . 
Another factor of the system which assists in this op 

eration is the pump diaphragm 162. In close throttle 
condition, of course, the port 194 in throttle shaft 170 
is closed from passage 166 so that there is no action of 
the engine pulses on the diaphragm 160. It is preferable 
that a bleed slot 230 (FIG. 1) be provided longitudi 
nally in the surface of the throttle shaft extending to the 
mixing passage to prevent leadage of the pulse effect 
around the shaft to passage 166 when the shaft is ro 
tated to closed throttle, condition. An atmospheric 
bleed hold 232 also is provided to the pulse side of the 
diaphragm 160 (FIGS. 1 and 6). 

In the operation of the diaphragm 160 when the 
throttle valve is opened and the port 194 connects the 
engine crankcase with passage 166, there will be a sud 
den charge of pressure to ‘the diaphragm 160 which will 
drive an acceleration charge of fuel from chamber 128 
through the main jet opening 130. The pressure from 
the engine crankcase at high speed tends then to keep 
the spring 162 compressed and the diaphragm in a sub 
stantially bottomed-out position. When, however, the 
throttle valve is closed to cut-off passage 166, then the 
spring 162 starts to move the diaphragm 160 back away 
from the idle passage 144 and tends to reduce the ‘pres 
sure in the passage 128. This tends to slow down the 
movement of fuel into the idle passage 144 and further 
delays the idle fuel reaching the outlet 153 of the idle 
tube 152. Thus, there is a further delay in idle fuel 
reaching the engine after throttle‘cut back and an in 
surance that there will not be an overly rich mixture to 
the engine which will reduce its speed unduly or cause 
it to stall. 
Another factor of the carburetor is the permitting of 

a reasonably rich mixture at high speeds to prevent 
what is called run-away action. For example, if the ma 
cine is being used to drive a chain saw which is operat 
ing under load with the engine running at about 6000 
R.P.M. and the saw breaks out of the piece in which it 
is working with the throttle open, the full fuel charge 
may drive the engine up to a run-away speed such as 
I 1,000 or 12,000 R.P.M. which is, in most cases, unde 
sirable. With a rich mixture at this high speed, the fuel 
charge to the engine is such that it will break into what 
is called a four-cycle operation in that instead of one 
firing every revolution of the crankshaft, the engine will 
start to miss and may be ?red only every two revolu 
tions. This causes drastic reduction in power and serves 
as an automatic governor action. If, on the other hand,‘ 
a governor is actually installed on the machine, then a 
leaner mixture can be used for the open throttle situa 
tion. 
The effect of the diaphragm 160 can be regulated by 

calibration of the restriction aperture 102 to increase 
or decrease the conditions above described. 
When the engine is operating at a high R.P.M., the 

pulse effect through passage 166 to diaphragm 160 is 
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8 
essentially nulli?ed by the restriction 192 and bleed-off 
hole 232 since the rapid pulses are damped to the point 
of relative ineffectiveness. When the engine is loaded, 
however, in an open throttle position so that gate valve 
194 is open, the longer and slower pulses from the 
crankcase will move effectively through the restriction 
192 and cause a ?uctuation of the diaphragm 160 to 
move additional fuel into the main jet to prevent stall 
ing out under load. 
FIG. 10 illustrates a modified carburetor design elim 

inating the pressure regulator but retaining the acceler 
ator pump and incorporating a unique idlepassage and 
air bleed arrangement located relative to the fuel sup 
ply such that practically perfect balance, that is, adjust 
ment to tilt, is achieved. In addition, this modi?cation 
achieves the essential capacity to drop full throttle to 
idle in any position without stalling, and also the ability 
to go from idle to full throttle without stalling. 

In FIG. 10, the small block carburetor housing, which 
in actuality may be about 2 inches cubic dimension, has 
been stretched vertically to promote a ready under 
standing of the various passages and recesses in the car 
buretor. 
The carburetor consists primarily of a main body 240 

having a top plate 242 which will be suitably fastened 
on the body by screws. A composite diaphragm-gasket 
244 is interposed to seal the parts and to provide a dia 
phragm for a pump recess as well as integral pump 
valves in a standard fashion. Certain connecting pas 
sages in plate 242 are shown in dotted lines arched to 
designate location in the plate. On the bottom of the 
carburetor is a plate 245, also covered with a dia 
phragm-gasket 246. The plate 245 has a depressed area 
to form a diaphragm chamber in conjunction with the 
housing 240 and the diaphragm carries a round plate 
248 on which is mounted a central headed pin 250 to 
cooperate with a valve actuator to be later described. 
On the side of the carburetor block is an accelerator 
pump plate 253 which covers an accelerator pump re 
cess and clamps a small diaphragm 255. 
The carburetor body has a mixing passage 261, some 

times referred to as a venturi paSsage, which at one end 
receives input air and, at the other end, discharges a 
mixture of air and fuel. 
A choke valve 262 is conventionally mounted on an 

actuator shaft .24 and a throttle valve 266 is similarly 
mounted on a throttle shaft 268. This throttle shaft 268 
has a corss passage 270 which, in full throttle position, 
connects to inersection passages in the carburetor body 
as will be described. 
Conventional needle valves are threadingly inserted 

in the body 240, an idle adjustment valve 272 and a 
main jet adjustment valve 274. Also a fuel inlet flow 
valve 280 is controlled in the inlet passage by a lever 
282 pivoted on an anchored pin 284. A spring 283 
serves to urge the valve 280 to a closed position against 
fuel pressure. A small headed pin 286 mechanically as 
sociates, by a bifurcate portion 288, the needle valve 
280 and one end of lever 282. The other end 29 of lever 
282, similarly shaped, engages the headed pin 250 pre 
viously referred to as fastened to diaphragm plate 248. 
With this background of the mechanical parts of the 

carburetor of FIG. 10, the passages will be described 
starting with the fuel inlet and terminating in the func 
tion of the device. 
A fuel inlet connection 300 leads through a passage 

302 to a vented surge chamber 304 in the top of body 
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240 and on through a passage 306 to an inlet flap check 
valve 307 in diaphragm 244 to a connecting passage 
308 in top plate 242. The flow continues to passage 310 
leading to pump recess 312 and out of recess 312 to 
outlet passage 314 and a flap check valve 316 in an 
overpassage 318 in plate 242 leading to a fuel sieve 320 
in a control valve passage 322. This passage has a valve 
seat 324 controlled by needle valve 280 and lever 282 
connected to diaphragm plate 248. A small atmo 
spheric opening 326 in plate 245 is provided. 
From valve 280 fuel is conducted to a circular recess 

330 above diaphragm 246A where there is provided a 
fuel outlet 332 controlled by the needle end 334 of 
main jet adjustment screw 274. Fuel ?owing past the 
needle enters a main fuel pocket 336 which opens 
through a check valve 338, preferably of the disc type 
shown in FIG. 1, to the main jet or fuel nozzle 340 in 
the fuel mixing passage. 
Fuel is also available to an idle fuel pocket 342 above 

diaphragm recess 330 through passage 344 around nee 
dle 334, a cross passage 346, idle needle passage 348 
controlled by idle needle 350 and a suitable valve seat. 
Idle fuel continues through an elongated idle fuel pas 
sages 352, 354, and 356 to pocket 342 where it can 
reach the mixing passage through three longitudinally 
spaced idle ports 357, 358 and 359. See FIG. 12. 
Port 357 is the main idle port with throttle closed 

while ports 358, 359 serve asair bleed ports. As the 
throttle opens port ‘358 can also admit fuel, and in full 
throttle these ports will not function at all. 
The junction point A on FIG. 10 is an important loca 

tion. At this point beyond the idle adjustment valve 350 
an air bleed passage 360 connects to the idle fuel pas 
sage. This junction point is at the center area of the dia 
phragm chamber to assure fuel balance in rotated posi 
tions of the carburetor as described later. The center 
line of the diaphragm recess 330 and the diaphragm 
area 246A is illustrated on the drawing (FIG. 10, FIG. 

‘ 13) and it will be noted that the juncture point A is 
right on this center line and adjacent the center of the 
recess. It can be spaced a little to one side of the center 
point of the diaphragm area, toward the choke side of 
the carburetor, for purposes to be described later with 
use on a chain saw application. 

The passages 352 and 354 are described as “elon 
gated" and this means that they are not designed to fol 
low the shortest distance between idle needle passage 
348 and juncture A. They are intentionally circuitous 
between these two points to lengthen the passage dis 
tance. The exact length can easily be determined in cal 
ibrating a carburetor for a particular installation, the 
purpose being to prevent an overrich “comedown” 
from full throttle to idle, and to provide a source of said 
fuel for the accelerator pump to be described in more 
detail as it returns to a storage position after the initial 
movement to full throttle position. 
The regular fuel pump at pocket 312 and the acceler 

ator pump are controlled by fluid pulsations from the 
engine crankcase. The engine side of the carburetor, 
facing away from the device as viewed in FIG. 10, has 
a surface groove 370 (Passage 180 in FIG. 4 shows a 
corresponding passage in the FIG. 1 embodiment.) 
which is connected to a passage from the crankcase on 
which the carburetor is mounted. This surface passage 
leads to a passage 372 in the carburetor body and an 
overpassage 374 in plate 242 to pump chamber 312 di 
vided by a diaphragm area 376 formed by the inter 
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10 
posed diaphragm 244. Thus, the fuel pump is pulsed to 
furnish fuel to passage 32,2 and ‘valve 280. Another end 
of surface passage 370 is connected to an inwardly di~ 
rected passage 378 which intercepts the throttle shaft 
bore 380 at the location of the cross passage 270 in 
throttle shaft 268. Passage 378 rises to a small chamber 
382 with a restriction 384, this chamber being con‘ 
nected through passages 386, 388 and 389 to a dry side 
chamber 390 in accelerator pump plate 253. A small 
diaphragm gasket 255 separates chamber 390 from an 
opposed chamber 392 in the side wall of the carbure 
tor. A small coil spring-394 on the inside of the dia~ 
phragm urges the diaphragm outward. 
The inside or wet side of the diaphragm, and thus 

chamber 392, is connected through internal passages 
396, a short L-shaped surface passage 397, and a fur 
ther internal passage 398 to the open side of idle needle 
valve passage 348. . 

Thus, it will be seen that a fluid. pulse through throttle 
shaft 268 on the dry side of the diaphragm 255 will 
compress spring 394 and urge fuel in chamber 392, 
previously drawn in by action of spring 394, into the 
main jet pocket 336. While this pulSe acts alos on the 
idle system, the course of least resistance is the main jet 
340. Accordingly, a sudden opening of the throttle 
valve 266 will cause an initial supply of fuel to effect 
immediate response. ' 

During this throttle operation, the diaphragm 255 re 
mains depressed and the air bleed 360 makes possible 
an exhausting action on the idle passages by the main 
jet. When the throttle valve 266 is suddenly closed, the 
spring 394 acting on diaphragm 255 at chamber 392 
creates a vacuum which draws fuel into chamber 392 
from the main fuel pocket 336 and the idle passages 
352, 354, 356 depleting these passages. There is also an 
exhausting action on the idle passages by the main jet 
itself since there is no unidirectional valve in the idle 
passages. In other words, the idle passage is designed 
for unrestricted ?ow in both directions so it can func 
tion during idle position of the throttle to furnish fuel 
to the idle openings and also be purged during full 
throttle operation. The air bleed 360 makes this possi 
ble. As a result, when the throttle valve 266 is suddenly 
closed, the accumulated fuel in the mixing chamber 
and intake manifold will supply the engine for a limited 
time while the idle passages are re?lling. Thus, an over~ 
rich condition will not obtain and there will be no stall 
ing of the engine. This avoids what is- known in the 
trade as an “overrich comedown.” - 

It will be understood that the action of the diaphragm 
246A is convention]. The engine suction exerted 
through the main nozzle and the idle holes acts on this 
diaphragm to pull it upward against spring 283, thus 
opening valve 280 to admit fuel from the pump to 
chamber 330 and fuel opening 332. 
During idle, fuel originates at high speed adjustment 

opening 332 and ?ows through passages 334, 346, past 
idle needle 350, passage 348 and passages 352, 354 to 
juncture A. At this point, idle fuel picks up air from air 
bleed 360, restricted in the neighborhood of 0.025, 
inch, and the emulsion or mixture passes to the idle 
pocket 342 where it picks up more air from bleed ports 
359, 358 and ?nally discharges on the outside of throt 
tle valve 266 through main idle port 357. During part 
throttle, the ports 358 and 359 may progressively serve 
to discharge the mixture of air and fuel called emulsion 
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to the mixing passage. Check valve 338 in the main 
nozzle acts to prevent back bleed. 
To return to the idle system arrangement, one of the 

problems has been to prevent stalling in return from 
full throttle, and also during idle when the carburetor 
is in any of a multitude of positions - i.e., on either 
side, or either end, upside down, etc. In the present em 
bodiment, the juncture A is important. Since this is on 
the center line of the diaphragm opening 330 and sub 
stantially at the center of the chamber, there is solid 
fuel in the idle lines up to this point. Thus, the head of 
fuel is substantially equal at fuel outlet 332 and at junc 
ture A regardless of the position of the carburetor. The 
emulsion in passage 356 and fuel pocket 342 is lighter 
and not especially responsive to gravity so that off 
center position beyond point A is not critical. It will be 
noted also that the idle control valve is in the solid fuel 
area of the idle passage which improves control. 

In FIG. 11, a chain saw 410 is shown with carburetor 
body 240 mounted therein. The carburetor is so 
mounted that juncture A is preferably as close as possi 
ble to the center line of the crankcase of the engine. 
With the nose down, that is chain 412 down, it is pref 
erable to have leaner than average idle mixture since all 
flow by gravity is toward the engine. Thus, juncture A 
can be spaced a little on the operator side of center of 
the diaphragm recess to lean out the idle a little in this 
position. 
The idle system above described in connection with 

FIG. 10 finds its counterpart in the previously de 
scribed embodiments. In FIG. 1 (and FIG. 5) in the 
lower portion thereof a small atmosphere passage 260 
connects to the idle passage 150 at the juncture A. This 
passage 260 is shownin the actual structure in FIGS. 
5 and 9 where above the chamber 108 is a small cham 
ber 252 terminating in a short passage 254 which may 
be called a part-throttle feed hole. Also, a passage 256 
connects the chamber 252 to the main jet opening 130. 
In addition, the chamber 252 is connected through a 
small bleedpassage 260, previously referred to, to the 
idle passage. This bleed passage can be, for example, 
about 0.01 8 inch in diameter but this may vary with the 
particular calibration of the carburetor. These passages 
are shown also in FIG. 5. It will be seen that the junc 
ture A of passages 150 and 260 is substantially at the 
center of the oval diaphragm chamber so that in any 
position of- rotation the liquid head in the idle passage 
up to the point of air bleed will be essentially the same. 
The above-described idle passages are provided to 

participate in what is called a partially open throttle 
auxiliary feed for fuel. It is desirable in a carburetor of 
the kind above described to have what is referred to as 
a “tight” idle circuit. This means that the ?ow through 
the idle circuit is cut down by the control passages. to 
a minimum in order that changes in the rotative posi 
tion of the carburetor which will change the head on 
the available fuel to the idle system will not affect the 
?ow through the idle passages. With such a tight sys 
tem, however, it is sometimes difficult to obtain enough 
?ow through the idle system alone to carry the engine 
on what is called partial throttle. _ 
The passages 252, 254, 256 above described make it 

possible to supplement the fuel feed by the connection 
to the main fuel circuit above the check valve of the 
main circuit and not connected with the normal idle 
bleed to the mixing chamber. When the throttle valve 
is partially open, this system can provide fuel to supple 
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ment the supply and thus keep the engine running 
smoothly. Air flow through the small bleed line 260 to 
chamber 252 from the idle passage 150 permits the ex 
haustion of the chamber 252 when the main nozzle 
takes over as the throttle opens. 
The pressure regulator valve described in the circuit 

with respect to the embodiment of FIG. 1 protects the 
system against an oversupply of fuel which again might 
cause stalling. Particularly, in high ambient tempera 
tures which may cause a build-up of pressure in a fuel 
tank which has a pressure vent cap, the regulator valve 
will keep a substantially constant pressure in dia 
phragm chamber 108 to allow normal fluctuation in re 
sponse to engine action. 
The carburetor is designed to operate in any position 

of “tilt” from right side up to upside down. This is nec 
essary in many applications and most particularly in 
“chain saws” where an operator must maneuver his 
machine into many positions to accomplish the neces 
sary cutting. 

I claim: 
I. In an all-position carburetor system for moving liq 

uid fuel from a supply to an engine including a carbure 
tor body to be mounted on an engine having a mixing 
passage with a venturi portion and a diaphragm cham 
ber, an inlet control valve, a diaphragm acting on said 
valve in said chamber for controlling the opening and 
closing of said valve, and supply passages leading from 
a fuel supply inlet to a main jet opening at the venturi 
portion of said mixing passage, that improvement 
which comprises: 

a. means forming a pulse chamber connected to said 
supply passages, 

b. means in said pulse chamber resiliently biased to 
a position enlarging said chamber and movable to 
a position ensmalling said chamber, 

0. a pneumatic passage in said carburetor body hav 
ing one end to serve as an inlet adapted to be con 
nected to the crankcase of an engine to convey 
crankcase pressure from an engine and another 
end connected to said last-named biased means, 

d. a throttle valve in said mixing passage movable 
from an open throttle position to a closed throttle 
position, 

e. means responsive to movement of said throttle 
valve to open said pneumatic passage when said 
throuttle is moved to open positon to cause ens 
malling of said pulse chamber thereby pushing an 
accleration charge into said main jet opening, and 
to close said pneumatic passage to effect enlarging 
of said pulse chamber when ‘said throttle is closed 
thereby restoring a charge of fuel in said pulse 
chamber, 

f. means forming an extended passage for liquid idle 
fuel from said supply passages to said mixing pas 
sage adjacent said throttle valve, a portion of said 
passage for idle fuel passing through an area in said 
body trans?xed by the axis line perpendicular to 
and passing through the center of said diaphragm, 

g. an air bleed passage connecting atmospheric air 
from a point spaced from the venturi portion of the 
mixing passage to said idle fuel passage at a junc 
ture point at said portion of said idle fuel passage, 
and 

h. an idle fuel adjustment means positioned in said 
liquid idle fuel passage ahead of said air bleed pas 
sage whereby the liquid hydraulic head pressure at 
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said juncture point is substantially equal regardless 
of the tipped or rotated position of said carburetor. 

2. An all-position carburetor system for moving liq 
uid fuel from a supply to an engine which comprises: 

a. a carburetor body to be mounted on an engine hav 
ing a mixing passage and supply passages leading 
from a main fuel supply reservoir to a main jet 
opening to said mixing passage, 

b. means forming a chamber to provide a supplemen 
tal fuel reservoir adjacent said main jet connected 
to said supply passages, whereby said main jet can 
receive fuel from said chamber, 

c. means in said chamber resiliently biased to a posi 
tion enlarging a fuel receiving portion of said 
chamber and movable to a position ensmalling said 
chamber, 

d. a pneumatic passage in said carburetor body hav 
ing one end to serve as an inlet adapted to be con 
nected to the crankcase of an engine to convey 
crankcase pressure from an engine and another 
end connected to said last-named biased means, 

e. a throttle valve in said mixing passage movable 
from an open throttle position to a closed throttle 

‘ position, and 

f. valve means in said pneumatic passage movable in 
response to movement of said throttle valve to 
open said pneumatic passage when said throttle is 
moved to open position to cause ensmalling of said 

20 

25 

chamber thereby pushing an acceleration’ charge of - 30 
fuel into said main jet opening, and to close said 
penumatic passage to effect enlarging of said 
chamber when said throttle is closed thereby re‘ 
storing a charge of fuel in said chamber. 

3. A carburetor system as de?ned in claim 2 in which 
means is provided to form an idle jet‘passage leading 
from said main supply reservoir to a position to be open 
to an engine, passage means connecting said idle jet 
passage to said supplemental fuel chamber and to said 
main jet whereby to be exhausted of fuel during an 
open throttle period when said main jet is subject to as 
piration pressure, said idle jet passage being subject 
alsothrough the passage connection to said chamber to 
partial vacuum when said resiliently biased means 
moves in the direction of bias to enlarge said chamber 
thereby to delay idle fuel flow to an engine from the 
idle passage upon the closing of said throttle. 

4. A carburetor system as defined in claim 3, said car 
buretor being shaped to be mounted on an engine hav 
ing a fuel and air inlet vavle positioned to receive a mix 
ture of fuel and air from said mixing passage, said idle 
jet passage being designed for flow in both directions 
of its length and terminating in a passageway extending 
from said carburetor such that it can project into an en 
gine to a point adjacent and outside a fuel and air inlet 
vavle of an engine. 

5. An all-position carburetor system for moving liq 
uid fuel from a supply to an engine having a fuel and 
air inlet mainfold and a fuel and air inlet valve therein 
which comprises: 

a. a carburetor body adapted to be mounted on an 
engine manifold having a mixing passage posi 
tioned to discharge into said manifold and supply 
passages leading from a fuel supply inlet to a main 
jet opening to said mixing passage and idle jet pas 
sages leading to the engine manifold, 
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14 
b. means forming a ?rst chamber adjacent said main 

jet and the origin of said idle jet passage at the end 
of and connected to said supply passage, 

c. a fuel pump, a pressure regulator valve, and a fuel 
supply valve in series in that order in said supply 
passage between said fuel inlet and said chamber, 
means including a diaphragm operating said fuel 
supply valve influenced by ?uctuations in said mix 
ing passage reflected through said supply passage, 

d. means forming a second chamber open to said 
main jet and said idle jet passages and second dia 
phragm means having an inside for closing one side 
of said second chamber and means resiliently bias 
ing said second diaphragm to enlarge said cham 
ber, ' 

e. a pneumatic passage adapted to connect the out 
side of said second diaphragm to the mainfold of an 
engine to subject it to the pulse pressures of an en 
gine on which it is mounted, 
a throttle valve in said mixing passage, and 

. means to coordinate the action of said second dia 
phragm with said throttle valve to cause accelera 
tion fuel to reach said main jet upon opening of 
said throttle and to delay fuel flowing into said idle 
jet upon closing said throttle comprising a valve in 
said pneumatic passage operable to open said pas 
sage upon opening of said throttle and to close said 
passage upon closing of said throttle. 

6. A carburetor system as de?ned in claim 5 in which 
said idle jet passages leading from said chamber are de 
signed for flow in both directions of length and termi 
nate at the end of a passageway leading from said car 
buretor body to deliver idle fuel to an engine beyond 
said fuel and air inlet valve. v 

7. An all-position carburetor system for moving liq 
uid fuel from a supply to an engine which comprises: 

a. a carburetor body to be mounted on an engine hav 
ing a mixing passage and a diaphragm chamber, an 
inlet control valve, a diaphragm acting on said 
valve in said chamber for controlling the opening 
and closing of said valve, and supply passages lead 
ing from a fuel supply inlet to a main jet opening 
at said mixing passages, 

b. means forming a pulse chamber connected ‘to said 
supply passages, 

c. means in said pulse chamber resiliently biased to 
a position enlarging said chamber and movable to 
a position ensmalling said chamber, 

d. a pneumatic passage in said carburetor body hav_ 
ing one end to serve as an inlet adapted to be con 
nected to the crankcase of an engine to convey 
crankcase pressure from an engine and another 
end connected to said last-named biased means, 

e. a throttle valve in said mixing passage movable 
from an open throttle position to a closed throttle 
position, 

f. means responsive to movement of said throttle 
valve to open said pneumatic passage when said 
throttle is moved to open position to cause ensmall~ 
ing of said pulse chamber thereby pushing an accel 
eration charge into said main jet opening, and to 
close said pneumatic passage to effec enlarging of 
said pulse chamber when said throttle is closed 
thereby restoring a charge of fuel in said pulse 
chamber, 

g. means forming an ‘extended passage for liquid idle 
fuel from said supply passages to said mixing pas 
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sage adjacent said throttle valve, said passage for 
idle fuel passing through an area in said body trans 
?xed by the axis line perpendicular to and passing 
through the center of said diaphragm, 

liquid idle fuel passage ahead of said air bleed pas 

16 
ing of said idle passage under closed throttle op 
eration. 

10. An all-position carburetor system for moving liq 
uid from a supply to an engine which comprises: 

h. an air bleed passage connecting air to said idle fuel 5 a. a carburetor body to be mounted adjcent an engine 
passage at said area, wherein the liquid head in said having a throttle-controlled mixing passage and, 
idle fuel passage transmitted from said diaphragm supply passages leading from a fuel supply inlet to 
chamber to the air bleed juncture will assure bal- a main jet opening at said mixing passage, 
anced fuel feed in rotated positions of said carbure- b_ a fuel inlet control valve, 

_ lol',_ and _ _ _ _ ' 10 c. a relatively flat diaphragm chamber formed in said 

i. an idle fuel manual adjustment positioned in said body adjacent said mixing passage, 3 diaphragm1o_ 
llquld ldle fuel Passage ahead of Sald 3“ bleed Pas‘ cated in said chamber subject to pressure ?uctua 
Sage- _ ' _ ' tions in said mixing passage and associated with 

.8- A“ an'posmon carburetor system for movmg hq' said fuel inlet control valve to actuate said control 
uldfuel from a Supply to an engine whlci} comprises: 15 valve in response to said pressure ?uctuations, said 

a. a carburetor body to be mounted adjacent an en- chamber being connected in Said Supply passage 
gmejhavmg a mlxmg passzige and SuPP_lY Passages between said fuel supply and said main jet, 
ieadmg from _a fuel Supply mlet to a mam Jet open‘ d. manual control means for limiting the fuel flow 
mg at sflld ""Xmg Passage’ from said chamber to said main jet, 

b‘ 3' ?fel Inlet control vfilvei _ _ 20 e. means forming a passage for idle fuel from said 
c' a d‘aPhYaEgm iocated m afelatwely ?at dfaphragm chamber to an idle fuel outlet, said passage being 
chamber m, sald body actmg 0“ said fuel ml,“ col?‘ connected to said main jet downstream of the main 
“9] “We m response_m pressure ?ucmatms m jet relative to the fuel supply inlet and diaphragm 
_Said ‘fgxmg Piassage, saldghamber b‘iglgfcolnnecteld 25 chamber and extending in a direction of the plane 
in‘ Sal dSupPdy pilss'flge etween Sal ue Supp y of the diaphragm to an idle adjustment valve and 

d m at anf Sal, mam get’ d f , d1 1. .d from said valve back over the diaphragm to a posi 
'fmela?s omfgg in e gngate p'flzfagfe ‘in ?e ‘quid tion overlying a central area on the perpendicular 
.ue mm Sal c am e’.” an I 6. ue 0“ et’ Sal axis of said diaphragm chamber and then to the 
idle fuel passage extending over said chamber to an . . 

. . 30 mixing passage, 
area at the center of said chamber before passing . . . . . . f. means forming an air bleed passage leading to a 
to said mixing chamber, . . . . . . . . juncture with said idle fuel passage at said central 

e. means forming an air bleed passage extending over . . . 
. . . . area of said diaphragm, 

said chamber to connect air to said idle fuel pas- . . . . . . . . whereby aspiration of fuel through said main jet 
sage at said area wherein solid fuel flows through .nto .d m. .n a .n t th .dl f 1 
said idle fuel passage from said chamber to said 35 ' Sal b tlxl g p jag: wlb empdy .5‘. il ued 
area and an air and fuel mixture flows through said passage 3 wleen Sal c it? if} an Sal til“ eed 
idle fuel passage from said area to the idle fuel out- passage urmg open ,w t e 9P6,“ ‘on an 
let and thereby cause delayed filling of said idle passage 

f. an idle fuel manual adjustment positioned in said under close‘? Fmmile operatlon' _ 
40 11. In an all-position diaphragm carburetor having a 

throttle-controlled mixing passage, a diaphragm 
controlled fuel inlet valve, a main jet, idle jets, and ad 
justment control valves for said jets, 

a. a diaphragm chamber in said carburetor and a dia 
45 phragm in said chamber positioned to act on and 

sage. 
9. In an all-position diaphragm carburetor having a 

throttle-controlled mixing passage, a diaphragm 
controlled fuel inlet valve, a main jet, idle jets, and ad 
justment control valves for said jets, 

a. a diaphragm chamber in said carburetor and a dia 
phragm in said chamber positioned to act on and 
to control a fuel inlet valve between open and 
closed positions, 

to control said fuel inlet valve and means to con 
nect the diaphragm with the fuel inlet valve, 

b. a main jet take-off port from said chamber con 
trolled by said main jet adjustment control valve, 

b. a main jet take-off port from said chamber con- 50 c- a ?rs_t pa§sfige from Said P01‘t to a main jet leading 
trolled by said main jet adjustment control valve, to 531d mlxmg Passage’ ‘ 

c. a ?rst passage from said port to a main jet leading d- a Second Passage from Sald ?rst Passage for idle 
to said mixing passage, fuel leading away from said main jet take-off port 

d. a second passage from said first passage for idle 55 and leading to Puget-“f fol’ idle fuel, 
fuel leading away from said main jet take-off port e. a control restriction in said idle fuel passage, 
and leading to outlets for idlg fuel, f. means forming an atmospheric air bleed indepen 

e. a control restriction in said idle fuel passage, and dent of said outlets to connect air to said idle fuel 
f. means forming an atmospheric air bleed indepen- passage at a point between said control restriction 
dent of said outlets to connect air to said idle fuel 60 and Said Outlets, 
passage at a point adjacent the center of the (“3. whereby aspiration of fuel through said main jet 
phragm chamber and the center axis normal to the will empty the idle fuel passage between said 
diaphragm therein, between said idle fuel control chamber and said air bleed passage during open 
restriction and said outlets, throttle operation and thereby cause delayed fill~ 
whereby aspiration of fuel through said main jet 65 ing of said idle passage under closed throttle op 

will empty the idle fuel passage between said 
chamber and said air bleed passage during open 
throttle operation and thereby cause delayed ?ll~ 

eration, 
g. means forming a pulse chamber in said carburetor 
connected to said second passage, 
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h. means in said pulse chamber resiliently biased to 
a position enlarging said pulse chamber and mov 
able to a position ensmalling said pulse chamber, 

i. a pneumatic passage in said carburetor body having 
one end to serve as an inlet adapted to be con 

nected to the crankcase of an engine to convey 
crankcase pressure from an engine and another 
end connected to said last-named biased means, 

j. a throttle valve in said mixing passage movable 
from an open throttle position to a closed throttle 
position, and 

k. means responsive to movement of said throttle 
valve to open said pneumatic passage when said 
throttle is moved to open position to cause ensmall 
ing of said pulse chamber, thereby pushing an ac 
celeration charge into said main jet opening. 

12. In an all-position diaphragm carburetor having a 
throttle-controlled mixing passage, a diaphragm 
controlled fuel inlet valve, a main jet, idle jets, and ad 
justment control valves for said jets, 

a. a diaphragm chamber in said carburetor and a dia 
phragm in said chamber positioned to act on and 
to control said fuel inlet valve and means to con~ 
nect the diaphragm with the fuel inlet valve, 

b. a main jet take-off port from said chamber con 
trolled by said main jet adjustment control valve, 

c. a first passage from said port to a main jet leading 
to said mixing passage, 

(1. a second passage from said first passage for idle 
fuel leading away from said main jet take-off port 
and leading to outlets for idle fuel, 

e. a control restriction in said idle fuel passage, 
f. means forming an atmospheric air bleed indepen 
dent of said outlets to connect air to said idle fuel 
passage at a point between said control restriction 
and said outlets, ‘ , 

whereby aspiration of fuel through said main jet 
will empty the idle fuel passage between said 
chamber and said air bleed passage during open 
throttle operation and thereby cause delayed ?ll 
ing of said idle passage under closed throttle op 
eration, 

g. means forming a pulse chamber in said carburetor 
connected to said main jet take-off port, 

h. means in said pulse chamber resiliently biased to 
a position enlarging said pulse chamber and mov 
able to a position ensmalling said pulse chamber, 

i. a pneumatic passage in said carburetor body having 
one end to serve as an inlet adapted to be con 
nected to the crankcase of an engine to convey 
crankcase pressure from an engine and another 
end connected to said last-named biased means, 

j. a throttle valve in said mixing passage movable 
from an open throttle position to a closed throttle 
position, and 

k. means responsive to movement of said throttle 
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valve to open said pneumatic passage when said 
throttle is moved to open position to cause ensmall 
ing of said pulse chamber, thereby pushing an ac 
celeration charge into said main jet opening. 

13. In combination, a carburetor having a mixing pas 
sage and an unvented fuel chamber, a throttle valve in 
the mixing passage, a ?exible diaphragm forming a wall 
of the fuel chamber, a fuelinlet, a valve for said inlet, 
means transmitting movement of the diaphragm to the 
inlet valve, main and secondary fuel delivery outlets 
opening into the mixing passage, fuel passage means 
between the fuel chamber and the region of the main 
outlet, means for regulating fuel ?ow through said pas 
sage means, an elongated passage means in the carbu 
retor extending from the main delivery outlet at the 
fuel chamber to the secondary fuel delivery outlet, said 
elongated passage means including a ?rst bore in the 
carburetor surrounding the means for regulating the 
passage means between the fuel chamber and the main 
outlet and _a second bore leading from said first bore in 
the direction of the diaphragm chamber to the center 
of the chamber and a third bore leading from said cen 
ter to the secondary fuel outlets, and air vent means for 
admitting atmospheric air to said second bore at the 
center of the chamber to delay delivery of fuel through 
the secondary outlet upon movement of the throttle 
valve to engine-idling position and to insure a balanced 
liquid fuel head in said elongated passage up to said air 
vent means. I . 

'14. In a carburetor having a mixing'passage and an 
unvented fuel chamber, a throttle valve in the mixing 
passage, a ?exible diaphragm forming a wall of the fuel 
chamber, a fuel inlet, a valve for said inlet, means trans 
mitting movement of the diaphragm to the inlet valve, 
main and secondary fuel delivery outlets opening into 
the mixing passage, a ?rst fuel passage means between 
the fuel chamber and the region of the main outlet, 
means for regulating fuel flow through said ?rst passage 
means, second fuel passage means between the fuel 
chamber and the region of the secondary fuel delivery 
outlets, means for regulating fuel flow through said sec 
ond passage means, said second fuel passage means 
comprising a ?rst bore originating; at said fuel chamber 
extending in said carburetor in a direction away from 
said chamber, a second bore passing back over said fuel 
chamber to the center, and a third bore leading to the 
region of the secondary fuel delivery outlets, and vent 
means admitting air directly into said second passage 
means at the center of the fuel chamber for delaying 
delivery of fuel from the second passage means through 
the secondary outlet upon movement of the throttle 
valve to engine-idling position, said vent means being 
effective upon opening movement of the throttle to 
promote rapid delivery of fuel to the main outlet for en 
gine acceleration. 

***** 


