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To all whom it may concern:

10

- 18

20

25

30

UNITED STATES

PATENT OFFICE.

_—

LYLE K. SNELL, OF DETRCIT, MICHIGAN, ASSIGNOR TO CADILLAC MOTOR CAR
COMPANY, OF DETROIT, MICHIGAN, A CORPORATION OF MICHIGAN,

HYDROCARBON-MOTOR.

1,330,919,

Speciﬁcatiqn of Letters Patent.

Patented Fe’b. 17, 1920,

Application filed December 1, 1916. Serial No. 184,515,

‘Be it known that I, Liyre K. Symir, a

_citizen of the United States, and resident of

Detroit, Wayne county, State of Michigan,

.have invented certain new and useful Im-

provements in ‘Hydrocarbon - Motors, of
which the following is a specification. -

‘This invention relates to hydroecarbon
motors, and particularly to a fuel supply
system therefor. o

One of the objects of this invention is to
provide means for feeding fuel to the car-
bureter at a substantially constant pressure
regardless of the changes in position of the
motor and various elements of the fuel feed-
ing system such as would take place in mo-
tor vehicle installations.

Another object of this invention is to pro-
vide means for lifting fuel from a lower
level to a higher one without the disadvan-
tages attending the use of pressure systems,

A preferred embodiment of my invention
comprises a fuel tank arranged at a lower
lIevel than the carbureter, with a self ‘con-
tained unit for lifting the fuel to a point
above the tank by atmospheric pressure and
then forcing the fuel above that point by
mechanical pressure means. '

My invention also comprises a self-con-
tained unit having means for lifting fuel
by suction as well as pressure, with an ex-
cess pressure relief valve for returning fuel

" to the suction chamber from the pressure
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chamber, under predetermined conditions.
This unit, in general, consists of a sealed

-corrugated collapsible tube having a sta-

tlonary partition arranged therein interme-
diate its ends. - The lower end of the tube is
adapted to be reciprocated for forming al--
ternately a sucking and forcing action. The
lower part of the tube may be considered a.
suction or pumping chamber. That portion
of the tube above the partition may be con-
sidered a pressure or regulating chamber.
The partition is provided with automati-
cally-controlled valved inlet and outlet ports
through which fuel may be forced from the
suction chamber to the pressure chamber.
The partition is formed with another valve-
controlled relief port adapted to be ac-
tuated by the free end of the pressure cham-
ber. and to permit the return of fuel to the.
suction chamber when the pressure in the

“clutch eonnection is such

other chamber exceeds a predetermined
amount, S .

The various objects of my invention will
clearly appear from the following descrip-
tion, taken in connection with the accom-
panying drawing which forms a part of

¢ this specification, and in which: -

Figure 1 is a side view, more or less dia-
grammatic, with portions broken away, of a
motor vehicle embodying this invention;

Fig. 2is a plan view, with portions broken
away, of the fuel-lifting device, its operat-
Ing connections, and the carbureter;

Fig. 3 is a vertical section substantially
on the line 3—3 of Fig. 2; -

Fig. 4 is a transverse section

substantially
on the line 4 —{ of Fig. 3; and

Fig. 5 is a vertical section substantially .

on the line 5—3 of Fig. 3.

Referring to the drawing, 10 is the usual
crank case, in +hich may be suitably
mounted a crank shaft 11 having a gear 12
suitably secured to .its forward end and a
fiywheel 13 secured to its rear end. The
usual cam shaft 14-is also suitably arranged
in the crank case and has a pair of gears 15
and 16 keyed and bolted to its forward end.
The gear 16 on the cam shaft is adapted to

“be driven by the gear 12 through the chain

17, and the gear.13 on the cam shaft is
‘adapted to drive another suitably-mounted
shaft 18 and gear 19 by a chain 20. The
usual fan 21 may be driven from one end o*
the shaft 18, and an alined shaft 21’ driven
from the other end thereof.

The motor generator 22, having an arma-
ture shaft 23, may be suitably mounted oq

the crank case 10 and suitably secured in -

position.  The rear end of the armature
shaft 23 is provided with a gear 24 which is
adapted to drive the gear 25 on the flywheel
13 through the sliding gear reduction pair
26. The shaft 21’ has
connection 27, of any well-known form, with
the armature shaft 23. The overrunning

mature shaft 23 is driving the crank shaft
11 through the gear 25, the shaft 21’ is an-
tomatically disconected therefrom, but when
the armature shaft 23 ceases to ‘drive the
-crank shaft, it is automatically connected in
driven relation with the shaft 21”..

A fuel tank 28, is swung from the frame
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an overrunning clutch -

that when the ar- .
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-29 by hangers 30 and 30’. A conduit 31

connects the interior of the fuel tank with
the motor carbureter 82 through the fuel-

-transfer mechanism 33 and connecting pipe

34 said pipe 34 discharging into the usual
float chamber of the carbureter, hereinafter
referred to as an auxiliary fuel supply tank;
in the preferred embodiment of my inven-
tion disclosed in this application. The
mechanism 33 comprises a housing 33’ in
which is arranged a collapsible metallic
corrugated tube or bellows 35 and end walls
36 and 387. A partition 38 is arranged across
the interior of the chamber formed by the
walls 35, 36, and 87. The partition is
formed with a nipple 89 connected with the
conduit 31 and with another nipple 40 con-
nected with the pipe 34. These nipples are

adapted to be clamped in a stationary posi-.

tion between the housing 33’ and the cap
41, thus maintaining the partition 38 sta-

tionary. . The partition 38 is provided with .

a cored-out passage 42, a thimble 43, and an
inlet port 44. An adjustable spring-closed
inlet valve 45 is arranged in the thimble 43,
for controlling the inlet port 4¢. The par-
tition is also .provided with an outlet port

46, connecting the chamber 47 with the dis-

charge port 48 and the pressure chamber
49 through the passage 50, respectively. A
valve mechanism 51 is provided for con-
trolling the outlet port 46. The passage 50
has a relief port 52 connecting it with the
passage 42 and the port 46. A valve mech-
anism 53 may control the relief port 52, and
1s adapted to be actuated by the combined
action of the spring 54 and the stem 55, ad-
justably mounted mn a plug 56 threaded as

at 57 in the end wall 37. The upper end
of a connecting rod 58, is threaded or oth--

erwise secured as at 59 to the end wall 36
of the suction chamber 47, and the lower
end of the rod 58 has pivotally connected
thereto as at 60, a pitman 61. The pitman
61 is adapted to bé operated by means of
an eccentric 62, formed on a horizontal shaft
63 mounted in a bearing 64 of the housing
33’.. A -worm gear 65 1s suitably secured
to the shaft 63 in mesh with a gear 66 which
is secured to the armature shaft 28.

The foregoing construction may be de-
scribed to operate and function as. follows:

Assuming the starting motor 22 to be en-
ergized and the gear pair 26 to be slid into
operative position, the armature shaft 23

‘will turn over the crank shaft 11, and simul-

taneously the gear 66 on the motor shaft
will reciprocate the end wall 36 of the mech-
anism 33. A downwird movement of the

end wall will create a vacuum in the cham-

ber 47, thereby causing atmospheric pres-

sure to act on the surface of the fuel in the,

tank 28 and lifting a portion of the fuel
through the conduit 31, passage 42, and inlet
port. 44, to the interior of thev chamber 47,

1,330,919

An upward movement of the wall 36 will
close the inlet port 44 by means of the valve
mechanism 45 and simultaneously force fuel

through the outlet port 46 through the pas- -

sage 48 to an auxiliary fuel supply fank
such as the usual float chamber or reservoir
of the carbureter 32 and also through the
passage 50 to the interior of the pressure
chamber 49. - :

The plug 56 and the rod 55 will be so ad-

justed that the valve 53 remains in closed

position until the pressure within the cham-

ber 49 and the passage 48 exceeds a prede-
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termined amount, at which time the end -

wall 37 will be forced upwardly, permitting
the valve 53 to hold open the relief port 52,
and fuel will be returned from the pressure
chamber 49 to the suction chamber 47 until
conditions again become mnormal.
mechanism-33, being arranged in proximity

to the carbureter 32, will thus maintain a

substantially constant head or pressure of
fuel .at the carbureter, regardless of the
amount of fuel in the tank 28 or of the vari-
ations in the position of the tank.

While T have described and will specifi-
cally claim what I deem to be a preferred

The-
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embodiment of my invention, it will be ob-

vious to those skilled in the art that various
changes and modifications may be made
without departing from the spirit and scope
hereof, g S

Having thus described my invention, what

I claim and desire to secure by Letters Pat-

ent is: - S
1. In combination, a hydrocarbon motor
and means for supplying fuel to the same
including a. collapsible vessel comprising a.
flexible tubular corrugated side wall and
end walls connected with the opposite ends
thereof, said vessel being provided with
valve controlled inlet and outlet ports, re-
spectively, means for maintaining one of
said end walls stationary, and positively op-
erated means actuated by the motor for re-
ciprocating the other end wall. _
2. In combination, a hydrocarbon motor
and means for supplying fuel to the same in-

flexible tubular corrugated: side wall and
end walls connected to the opposite ends

- thereof, said vessel having valve-controlled

inlet and outlet ports, respectively, means
for holding one of said end walls stationary,
means for reciprocating the opposite end
wall, means interiorly of said vessel, com-
prising a valve-controlled port for connect-
ing sald outlet port with said inlet port, the
valve in said means being normally closed
and adapted to be opened by a rise of the
pressure in said vessel, above a predeter-
minéd normal. -

3. In combination, a hydrocarbon motor

and means for supplying fuel to the same:

including a vessel comprising a collapsible
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tubular corrugated wall and oppositely dis-

posed end walls connected thereto, said ves-
sel being provided with valve-controlled in-
let and outlet ports, respectively, a by-pass
connecting said ports, a valve in said by-
pass. means for maintaining a portion of
said tubular wall stationary. and means for
reciprocating one of said end walls.

4. In combination. a hyvdrocarbon motor
and means for supplyving fuel to the same
including a vessel comprising a collapsible
tubular corrugated wall and oppositely dis-
posed end walls connected thereto, said ves-
sel being provided with valve-controlled in-
let and outlet ports, respectively. a by-pass
connecting said ports. a valve in said by-
pass. means for maintaining a portion of
said tubular wall stationary, means for re-
ciprocating one of said end walls, and means
connecting the opposite side wall and the
valve in said by-pass. as and for the pur-
pose set forth.

5. In combination. a hydrocarbon motor
and means for supplving fuel to the same

including a vessel comprising a collapsible

tubular side wall and oppositely disposed

end walls connected thereto. said vessel be-

ing provided with a pumping chamber and a
regulating chamber, said pumping chamber
being provided with a valve-controlled in-
let port, means comprising a valve- con-
trolled port connecting said chambers, a
valve-controlled by-pass connecting the reg-
ulating chamber with said inlet port, and
means for expanding and contracting said
pumping chamber.

6. In combination. a hydrocarbon motor
and means for supplyving fuel to the same
including a vessel comprising a collapsible
tubular side wall and oppositely disposed
end walls connected thereto, said vessel being
provided with a pumping chamber and a
regulating chamber. said pumping chamber
being provided with a valve-controlled inlet
port, means comprising a valve-controlled
port connecting said chambers. a valve-con-
trolled by-pass connecting tle regulating

chamber with said inlet port. means. for ex--

panding and contracting said pumping
chamber. and means connecting the end wall
of said regulating chamber with the valve
in said by-pass. whereby a rise of pressure
in_said latter chamber. above a predeter-
mined normal. permits the release of the
valve in said by-pass. ,

7. In combination. a hydrocarbon motor
and means for supplving fuel to the same
inclnding a collapsible vessel comprising a
tubular corrugated side wall. and oppositely
disposed end walls and an intermediate wall.

means for maintaining said intermediate.

wall stationary, means for reciprocating one
of said end walls, said vessel being provided
with a valve-caitrolled inlet port, said inter-
mediate wall being also: provided with a

a

valve-controlled port, a valve-controlled by-
pass connecting said ports, means connect-
mg the other end of said vessel with the
valve in said by-pass, as and for the purpose
set forth. '

8.'In combination, a hydroearbon motor
and means for supplying fuel to the same
including a collapsible vessel having a tubu-

lar corrugated side wall, oppositely disposed.

end walls and an intermediate wall, means
for maintaining said intermediate wall sta-
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tionary, means for reciprocating one of said

end walls, said vessel being provided with
an inlet port and an outlet port. and a valve
in said inlet port, said intermediate wall be-
ing provided with a valve-controlled port, as
and for the purpose set forth.

9. In combination, a fuel tank, a carbu-
reter, and a’single pipe line connection there-
between, comprising a vessel having a col-
lapsible tubular corrugated side wall and
oppositely disposed end walls, said vessel
having a valve-controlled inlet port and an
outlet port, an excess pressure relief in said
vessel, and means for causing relative move-
ment between said end walls. :

10. In combination, a fuel tank, a carbu-
reter, and a single pipe line connection there-
between, comprising a vessel having a col-
lapsible tubular corrngated wall and oppo-
sitely disposed end walls, said vessel having
a valve-controlled inlet port and an outlet
port, and means for causing relative move-
ment between said end walls, said vessel hav-
ing a valve controlled by-pass substantially
as described. : i ,

11. In combination, a fuel tank, a carbu-
Treter, and a single pipe line connection there-
between, comprising a vessel having a col:

lapsible tubular corrugated wall and oppo- - 7
sitely disposed end walls, said vessel hav-:

ing a valve-controlled inlet port and an out-
let port, and means for causing relative
movement between said end walls, said vessel
being provided with a bypass connecting

" the interior thereof with the pipe line at a

point intermediate said tank and said inlet
port.
. 12. In combination. a fuel tank. a carbu-
reter, and a single pipe line connection there-
between, comprising a vessel having a col-
lapsible tubular corrugated wall and oppo-
sitely disposed end walls, said vessel having
a valve-controlled inlet port and an outlet
port. and means for causing relative move-
ment between said end walls, said vessel
being provided with a bypass connecting the
interior thereof with the pipe line at a point
intermediate said tank and said inlet port,
and a valve mechanism in said bypass.

18. In combination, a fuel tank. a carbu-

“reter, and a single pipe line connection there-

between. comprising a vessel having a col-
lapsible tubular corrugated wall and oppo-
sitely disposed end walls, said vessel having
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a valve-controlled inlet port and an outlet
port, and means for causing relative move-
ment between said end walls, said vessel
being provided with a bypass connecting the
interior thereof with the pipe line at a point
intermediate said tank and said inlet port,
a valve mechanism in said bypass, and
means connecting one of said end walls with
said ‘latter-mentioned valve mechanism, as
and for the pirpose set forth.

14, In combination, a fuel tank and a
carbureter. arranged at different levels,
means connecting said tank and carbureter,
compeising a vessel arranged adjacent said
carbureter, said vessel having a corrugated

" tubular wall and rigid end walls connected
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thereto, said vessel having a valve-controlled
inlet port and an outlet port, and positively
operated means actuated by the motor with
which the device is used for causing a rela-
tive movement between said end walls.

15. In combination, a fuel tank and a
carbureter, arranged at different levels,
means connecting said tank and carbureter,
comprising a vessel arranged adjacent said
carbureter, said vessel having a corrugated
tubular wall and end walls connected there-
to, said vessel having a valve-controlled
inlet port and an outlet port, means for
causing a relative movement between said
end walls, and a bypass connected interiorly
of said vessel at a point intermediate said
tank and said inlet port.

.16. In combination, a fuel tank .and a
carbureter, arranged at different levels,

means connecting said tank and carbureter,

comprising a vessel arranged adjacent said
carbureter, said vessel having a corrugated
tubular wall and end walls connected there-
to, said vessel having a valve-controlled in-
let port and an outlet port, means for caus-

ing a relative movement between said end’

walls, a bypass connected interiorly of said
vessel at a point intermediate said tank and

_said inlet port, and a valve mechanism in’

said- bypass, said valve .mechanism being
adapted to be opened when the pressure in
the interior of sald vessel rises above the
predetermined normal.

17. The combination with a fuel receiving
device, a fuel tank, and a single pipe line
connection through which fuel is supplied to
said fuel receiving device, of a fuel supply
mechanism included in said pipe line and
comprising a pumping portion, and a feed

regulating portion having a collapsible re-

silient wall exposed to the pressure of the
fuel operated upon by said pumping por-
tion. | : :

18. A hydrocarbon motor, and a starting

_motor, in combination, with means for form-

. ing a driving connection between said

65

motors, a fuel tank and a carbureter ar-
ranged at different levels, a pipe line for
connecting said tank and carbureter, a: dia-

1,330,019

phragm pump for lifting fuel from said
tank to the level of said carbureter, and
means for connecting said pump with said
starting motor. ' :

19. A hydrocarbon motor, and a starting
motor, in combination, with means for form-
ing a driving connection between said
motors, a fuel tank and a carbureter ar-
ranged at different levels, a pipe line for
connecting said tank and carbureter, a dia-
phragm pump for lifting fuel from said

"tank to the level of said carbureter, and

means for automatically driving said pump
from either of said motors. .
20. A hydrocarbon motor, and a starting

“motor, in combination with means for form-

ing a driving connection between said
motors, a fuel tank and a carbureter ar-
ranged at different levels, a pipe line for
connecting said tank and carbureter, a dia-
phragm pump for lifting fuel from said
tank to the level of said carbureter, and
means for driving said pump from either of
said motors. -

21. The combination, with a hydrocarbon
motor, a starting motor adapted to be con-
nected therewith, and main and auxiliary
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tanks arranged at different levels, of means

for connecting said tanks, said means in-
cluding a device for lifting fuel from one
tank to the other, said device being adapted
for operation by either of said motors.

22. The combination, with a hydrocarbon
motor, a starting motor adapted to be con-
nected therewith, and main and auxiliary
tanks arranged at different levels, of means
for connecting said tanks, said means in-
cluding a device for lifting fuel from one
tank to the other, said device being-arranged
above the level of said lower tank and adapt-
ed for operation by either of said motors.
© 93, The combination with a fuel receiving

device, a fuel tank, and a single pipe line

connection through which fuel is supplied to
said fuel receiving device, of a fuel supply
mechanism included in said pipe line and

" comprising a pumping device, and a feed

regulating device having a collapsible re-
silient wall exposed to the pressure of the
fuel operated upon by said pumping device,
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and operable by rise of pressure in said -

pipe line to interrupt the operation of said
fuel supply mechanism. :

24. In combination, a fuel tank, a hydro-
carbon motor having means for feeding fuel
thereto in varying amounts, a single pipe
line for supplying fuel from said tank to
said fuel feeding means, and a pump ar-
ranged in said single pipe line for taking
fuel from said tank and delivering the same
to said fuel feeding means at a constant pres-
sure, a by-pass passage from the discharge

to the inlet side of said pump, and a pressure -

operated valve for controlling said by-pass
passage,
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" 25. In combination; a fuel tank, a hydro-
carbon motor having means for feeding fuel
thereto in various amounts, a single pipe
line for supplying fuel from said tank to
said fuel feeding means, a pumping de-
vice having the interior thereof closed to the
atmosphere and arranged in said single

- pipe line for taking fuel from said tank and

- delivering the same to said fuel feeding-

10

Iechanism at a constant pressure, and pres-

. sure operated means for interrupting the
- operation of said pumping device when the

16

Pressure in said pipe line rises above a pre-
determined point. : ’

26. In combination, a hydrocarbon motor,
a starting motor, a fuel tank, a pipe line for

supplying fuel from said tank to said hydro--

* carbon motor, a pump included in said fuel
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line for delivering fuel from said tank to
said hydrocarbon motor and which pump
is operable by either of said motors, and

.means for operatively connecting one or
the other of said motors separately and in-
‘dependently, and to the exclusion of the
other motor, with said pump.

. 27. In combination, a hydrocarbon motor,
a starting motor, a fuel tank, a pump oper-

- able by either of said motors for supplying

80

fuel from said tank to said hydrocarbon
motor, and means for operatively connecting

~one or the other of sald motors separately

and independently, and to the exclusion of

- the other motor, with said pump. -

. 85

28. In combination- with a hydrocarbon
motor and means for supplying fuel thereto,
and a fuel tank; a fuel supply conduit
through which fuel is supplied from said

. tank to the means aforesaid for supplying

40

- 456

fuel to the motor; a pump adapted to force

fuel through said conduit and which pump
comprises an expansible and collapsible cor-
rugated tubular member one end of which
is secured to a fixed support and the other
end of which. is secured to a movable end
wall; positively operated means actuated by
the motor aforesaid and operatively con-
nected with said movable end wall and
through which motion is- communicated
thereto; and valve mechanism for control-

s

ling the flow of fuel from said tank to said

pump, and from said pump to the fuel sup-

plying means aforesaid. :
29. In combination with .a hydrocarbon .

~motor and means for supplying fuel thereto,

and a fuel tank; a fuel supply conduit
through which fuel is supplied from said
tank to the means aforesaid for supplying
fuel to the motor at constant pressure; a
pump adapted to force fuel through said
conduit and which pump comprises an ex-

‘pansible and collapsible corrugated tubular

member one end of which is secured to a
fixed support and the other end of which
is secured to a movable end wall; mechan-
ically operated means actuated by the motor

.aforesaid and . operatively connected with
-said movable end wall and through which

motion is communicated thereto; valve
mechanism for controlling the flow of fuel
from said tank to.said pump, and from said
pump, to the fuel supplying means afore-
said; and means the operation of which is
dependent upon a rise of pressure of the
fuel supplied to said fuel supplying device
for interrupting the operation ofy said pump
when the pressure of the fuel pumped
thereby exceeds a predetermined pressure.
30. In combination with a hydrocarbon
motor and means for supplying fuel thereto,
and a fuel tank; a fuel supply or pipe line
leading from said. fuel tank to said fuel

- supplying means and through which fuel is

supplied thereto; a pumping device asso-
ciated with said pipe line and adapted to
force fuel therethrough and to the means
aforesaid for supplying fuel to the hydro-
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carbon. ‘motor; and whiéh pumping device .
includes an expansible and collapsible cor-

rugated tube and means for positively ex-
panding and collapsing the same ; and means

the operation of which is dependent upon an-
increase in. pressure of the fuel pumped by~
.said pumping device for interrupting the

pumping action’ of said pumping device
when the pressure within said pipe line rises
above a predetermined amount. ’
In testimony whereof I affix my signature.
- LYLE K. SNELL.
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