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This invention relates to new and useful im-
brovements in carburetor pumps for supplying
supplemental fuel to an internal combustion en-
gine and, more particularly, to thermostatic
means for controlling the quantity of supplemen-
tal fuel. '

An object of the invention is to provide ther-
mostatic means which will positively limit the
quantity of supplemental fuel discharged by the
pump. - i

The invention consists in the improved con-
struction and combination of parts to be more
Tully described hereinafter and the novelty of
which will be particularly pointed out and dis-
tinctly claimed. o :

In the accompanying drawing to be taken as
a part of this specification there are fully and
clearly illustrated several preferred embodiments
of the invention, in which drawing: .

Figure 1 is a diagrammatic view in vertical
section of a carburetor and fuel supply pump
embodying the invention, and

Fig. 2 is a diagrammatic view in section of
another form of carburetor and fuel supply
bump. ) :

Referring to the drawing by characters of ref-
erence, the carburetor of Fig. 1 has a casing
with a mixture passageway 2 therethrough in
which is positioned a converging diverging
throat member 8, such as a Venturi tube. The
passageway 2 has & main air inlet 4 and & mix-
ture outlet 5 and flow therethrough is controlled

by & throttle valve 8,. Discharging into the pas-

sageway 2 adjacent the throat of the Venturi
tube there is & main fuel nozzle 7 which is sup-
plied with fuel from the usual constant level
chamber or reservoir 8 containing the usual float
operated inlet mechanism 9 which serves to
maintain the fuel level substantially constant at
thelineL—L. - ‘

Positioned adjacent the carburetor and sup-
ported in any suitable manner as from the casing
f -there is a fuel supply pump {0 having a cas-
ing I{ containing a fluid displacement member
12 supported for suction and pressure or discharge
strokes. The casing |1 has base and cover mem-
bers which clamp therebetween the periphery
of the member 12 which is a flexible resilient
diaphragm of any suitable oil resisting rubber-
like material.. The member 12 cooperates with the
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casing base member to crovide a pump chamber

{3 having a check valve controlled inlet {4 com-
municating through a conduit I8 with the float
chamber 8 below the liquid level therein. The

pump chamber {3 has a check valve controlled.

55,

outlet 18 which discharges into the mixture pas-
sageway 2 through a condult 11. A calibrated
air inlet I8 is preferably provided for supplying
air to the conduit {7 to break the suction in the
pasageway 2 on the conduit 17 which might draw
tuel from the pump chamber 13, In the pump
casing cover member there is a ‘power cylinder
18 and an atmospheric air bleed 28 to supply at-
mospheric pressure to the opposite side of piston
12 from the chamber 3. In the cylinder (9 there
is & plunger 2! having its Iower end 22 exténd-
Ing through and sealed in & central aperture
through the member 12. The interior of the cyl-
inder 19 is in communication with the passage- -
way 2 on the outlet side of the throttle valve 8
by means of a conduit 23 having a calibrated
control port 24, Within the cylinder 18 there
is a helical coil spring 25 under compression and
serving to force the member 12 downward
through its discharged stroke upon opening move--
ment of the throttle valve but which is of such
resilience that it will be compressed to permit
the suction stroke of the member 12 by subat-
mospheric pressure on the outiet side of the throt-
tle valve 8. : ’ :

Extending down from the bottom wall of the
pump casing I there is a supporting member 2§
having an upper end wall 21 through which there
is a guide aperture aligned with a guide aperture
through the casing bottom wall and in align-
ment with the plunger 21. Carried by the sup-
porting member 26 there is a temperature re-
sponsive element or thermostat 28 preferably hav-
ing a pressure responsive diaphragm 28 forming

5 with the thermostat casing an expansible col-

lapsible chamber in which there is g crystalline
temperature responsive material 30 and a force
conveying liquid 3!. The material 30 may be any
of the known crystalline materials which under.
goes a change of state in the desired operating
range such that it exerts a large positive force
and has a high degree of expansion and contrac-
tion, such for example as is described in the patent
to Vernet, 2,115,501, dated April 26, 1938. In-
terposed between the diaphragm 29 and the end
plunger wall 22 and seating on the diaphragm
28 there is a rigid thrust rod 82 which has sliding
fit through the openings in the end wall 27 and
the bottom casing wall and packing material in-
serted therebetween. A. helical coil spring 33
within the supporting member 26 is held under
compression between the end wall 27 and s head
34 on the rod 32 and serves to retract the rod
upon contraction of the thermostat 28 and to
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meintain the rod in engagement with the ther-
mostet diaphragm 28, )

The operstion of this form of the invention
shown in Mg. 1 is as follows: YWhen the car-
buretor is connected to an internel combustion
engine and the engine is operating ai idle or low
speed with the throttle velve § substantielly
closed, the subatmospheric pressure on the out-
let side of the throttle valve will create & differ~
ential of pressure on the opoosite ends of the
plunger 2¢ so that the spring 28 will be com-
pressed and the plunger 24 will have been moved
from the positiou shown to its upward or suc-
tion stroke position. The diaphragm member {2
will have been moved upward by plunger 2{ to
the limit of its suction stroke with the plunger
end wall 28 out of abutting reletion to the end
of the thermostet thrust rod 32, the chamber
12 being Alled with liquid fuel drawn thereinto
from the fioat chamber through conduit (8.
Should the throttle valve 8 now be moved io-
weard open position for engine acceleration, the
pressure in conduit 93 will approach atmospheric
pressure so that the spring 28 wiil force plunger
2¢ and disphregm member {2 gownward through
its discharge stroke which will discharge liquid
fuel from chamber §3 through the conduit £7
into the mixture passageway 2, When the tem-
perature to which the thermosteat 28 is subjected,
whether it is under ponnet ambient tempera~-
ture or the temperature of the engine, reaches
e predetermined tempersture at which the fuel
discharged into the passageway 2 will readily
vaporize, the crystalline material 38 will under-
go its change of state, thereby positively mov-
ing the thrust rod 82 upward. It will be appar-
ent that upward movement of rod 32 wili, on the
down stroke of the plunger 24, provide a rigid
abutment for engagement by the plunger end
wall 22, thereby positively limiting and obstruct-
ing the discharge stroke of the diaphragm mem-
per (2. The crystalline thermostat 28 exerts sufii-
cient resistance so that the spring 25 is ineffec-
tive to move the diasphragm member {2 upon
engagement of plunger end wall 22 with the
thrust rod 32. The crystalline thermostat has
an expansion curve which is substantially flat
following the change of state of the crystalline
materizl 8 and therefore when the desired op-
erating temperature for the carburetor is reached,
the guantity of fuel discharged from the cham-
per §3 will remain substentially constant irre-
spective of temperature increases above the de-
sired operating temperature. The thermostat 28
will, of course, not 1ift the thrust rod 32 sufii-
ciently far to eliminate fuel discharge from the
chamber {3 and therefore the member (2 will dis-
charge the desired quantity of fuel into the pas-
sageway 2 when the throttle valve 8 is opened aft-
er the engine has reached its desired operating
temperature. .

Referring to Fig. 2, the carburetor has & casing
86 with a mixture passageway &1 thevethrough
leading from a main air inlet 42 and having a fuel
air mixture outlet 83 for connection to the en-
gine cylinders. In the passageway 41 there is
s converging diverging throaf 44 such as a Ven-
turl tube and discharging substentially at the
throat there is a main fuel nozzle 85 fed with
fuel from a constent level foat chamber 46.
Within the float chamber 46 there is a float op-
erated inlet valve &1 controlling the admission
of liquid fuel to the float chamber 46 and actu-
ated by the foat memiger 48 to meintain & sub-
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stantially constent fuel Hauld level, say at the
line Le=L.

Positioned within the float chamber &6 there
is 8 fuel pump &% having a tubuler cylindri-
cel casing B0 in which there is slidebly fitted a
reciproceble fiuid displacement member 5 in the
form of 2 hollow downward open piston. Posi-
tioned within the pump chamber 52 between the
piston 5f and casing 58 there is 2 helical coil
spring 5% which tends to move the piston B
through its suction stroke. Through the end wall
ggs of the easing B0 there is a check valve con-
trolled inlet 58P leading from the float chamber
46 to the pump chamber 52. A piston rod 54

extends upwerd from the upper end of piston 84

and has s longitudinally extending discharge con-
duit 53 therethrough leading from the pump
chamber 52. The upper end portion 5¢ is re-
packed in the bore |
of o fitting §7 which is carried by the cesing 46,
An outlet check valve 58 is provided in the con-
duit 55 to prevent back fow through conduit §8
into the pump chamber 52. The fitiing 37 has
its bore 59 discharging through a calibrated jet
80 into the passageway &1, an air bleed G being
provided to supply atmospheric air to the bore
59 to break the suction effect from Dpassageway
81 on the pump chamber 52. The air admitted
by this bleed 6 slso alds in discharging the fuel
from bore £9 into the passageway 4§, 'The pis-
ton rod 56 extends through an opening in a cov-
er plate 82 on the fioat chamber 68 and has an
operating arm 88 extending laterally therefrom.

In the mixture passageway 41 thereis 2 throt-
tle valve 64 with an operating arm 85 extending
from its shaft and connected by lost-motion link-
age 66 to the rod arm §2. The linkage £6 in-

" cludes g pair of lever arms 67, 88 pivotally con-
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nected to each other and to a supporting arm 68
by a cominon pivet pin 18, the arm 68 extending
from the casing 48. The free ends of the levers
87, 68 are connected by 2 tension spring T sc
that free ends of the levers may move away {rom
each other. A stop 72 on the lever 87 is in the
path of movement of lever 88 so that the move-
ment of the levers toward each other by the
spring 1 is limibed. The free end of lever 67 is
connected by a link 73 to the throttle arm 68.
A Jink or thrust member 7€ connects the free end
of lever 68 to the rod arm 68.

Extending downward from the bottom wall T8
of the float chamber £6 there is & tubular sup-
porting member 76 having an aperiure through
its upper end wall 77 aligned with an aperture
through the bottom wall 75, which apertures are
aligned with the piston rod 58 extending through
and slidebly fitting the aligned apertures and
sealed therein against leakage of liquid by pack-
ing material there is & rigid thrust rod 18 having
one end extending into the float chamber 4§ and
supporting the casing 59 by engagement with the
end wall 53s.. The other end of the rod 78 ex-
tends into the supporting member 16 and has,
at its lower end, a head 79. Interposed between
the end wall 1T and the head 78 there is & heli-
cal coil spring 80 tending to move the rod T8
downward. Carried by the lower end of the sup-
porting member 76 there is a temperature re-
sponsive member &1 such as 2 crystalline mate-
risl thermestat which is similar to that de-
seribed with respect to Fig. 1. Therefore, fur-
ther description of the thermostat is unnecessary
to an understanding of the operation of the same
and the reference characters applied to Fig. 1
designate like parts for this thermostat.
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The operation of the form of invention shown
the engine is op-
erating in a cold condition, the thermostat and
pump casing 50 will be in the positions shown s0
that upon opening movement of the throttle
valve 64.discharge of fuel from the chamber 652
will occur. When the temperature to which the
thermostat 81 is subjected reaches. the desired
operating temperature for the engine, the crys-
tdlline material 30 will undergo its change of
state, thereby moving the thrust rod 18 upward
S0 as to position the casing end wall 53 for
abutting relation with the end of the pump pis-
ton §1 so as to positively obstruct its complete
discharge stroke. The throttle valve 64 is per-
mitted its full travel by reason of the lost-mo-
tion linkage 66 due to the stretching of spring
11 as the stop 72 moves away from lever 68. The
thermostat 81 as above described with respect to
Fig, 1 will only reduce the discharge stroke of
the piston 5i when the engine is at its desired
operating temperature,

Although the carburetors 8s shown are of the
plain tube posterior throttle type it will be ap-
parent, that the invention is equally applicable to
the anterior throttle type of carburetor or to the
air-fuel proportioned type of carburetor.

Having thus described the invention, what is

desired to be secured'by Letters Patent of the

United States is .

" 1. In a carburetor, a casing having a mixture
bassageway, a throttle valve controlling flow
through said passageway, & pump casing having

& power  cylinder communicatively connected to.

said passageway on the outlet side of said
throttle valve, a plunger in sald cylinder, a re-
silient diaphragm displacement member in said
bump casing and operatively connected to said
plunger, said pump casing and said diaphragm
member forming & pump chamber bhaving a fuel
inlet and having an outlet leading to said pas-
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sageway, a spring in said cylinder and operable
to move sald diaphragm member to discharge
fuel from said chamber upon opening movement
of said throttle valve, the wall of said pump cas-
ing having an opening aligned with said cylin-
der, a supporting member external of said cham-
ber and extending from said wall, a crystalline
material thermostat carried by said supporting
member, and a rigid thrust rod operable by said
thermostat and extending through said wall
opening for engagement with said plunger to
limit the discharge stroke of said diaphragm
member.

2. A fuel supply pump for carburetors, com-
prising a pump casing, a reciprocal fuel dis-
placement member in said casing and operable to
discharge fuel therefrom, thrust means engaging
one side of and operable to move said displace-
ment member through its discharge stroke, a tu-
bular supporting member rigidly secured to said
casing and having its bore opening through the
wall of said casing on the other side of said dis-
placement member from and in-line with said
thrust means, a rigid cup member rigidly secured
to said supporting member and having its open
side facing said bore, means movable by pres-
sure and sealing said open cup member side, ex-
pansible thermostatic material in said cup mem-
ber and operable on expansion to move said
sealing means, and a thrust member guided in
said bore and seating on said sealing means and
extending into said casing for abutting engage-
ment with said displacement member, said ther-
mostatic material variably positioning said
thrust member to determine the length of the
discharge stroke of sald displacement member by
said thrust means in accordance with tempera-
ture and holding said thrust member against
movement by said thrust means.

WALTER H. WEBER.




