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To al vhom it may concern: 
Be it known that I, LAWRENCE R. BUCK 

ENDALE, captain, 
United States Army, a citizen of the United 
States, stationed at Detroit, Mich, have in 
vented an Improvement in Fuel Pressure 
Feed Systéms, of which the following is a 
specification. 
The invention described herein may be 

used by the Government, orany of its ofi 
cersor employees in prosecution of work for 

10 

the Government, or by any other person in 
the United States, without payment of any 
royalty thereon. 15 This invention relatesto a fuel pressure 
feed system for motor driven vehicles, espe 
cially adapted for use on tractors and tanks 
orother machines, wherein the fall from the 
fuel supplystank to the carbureter is greatly 
varied, during the operation of the machine. 
The object is to provide means Whereby 
asoline orother liquid fuel maybe fed from 

the fuel supply, tank to the carbureter of an 

20 

engine at a predetermined uniform pressure, 
25 regardless of the relative position of these 

partsto each other. u 
It has been found in motor driven vehi 

cles of great length, and where the fuel sup 
tance from the motor, that a variation of 
fourteen feet or more in the fall from the 
fuel tank to the motor is the result when the 
vehicle is traveling over very unevenground; 
and it has also been found in cases where 

30 

35 
is of high power requiring a considerable 
fuel supply, that the vacuum feeds ingen 
eral use are not satisfactory. Again the ad-. 

arts of the present inven justment of the - 
tion is very much more expeditiously per 
formed than is possiblein a vacuum system, 
and the operation of this form offeed is not 

40 V 

impaired by deterioration, as by wear, of a 
part of the motor, asis the case When the 

45 suction in the cylinder is depended on to 8 supply reservoir; pressure generating means create the vacuum and feed the fuel, º 
It is the object, therefore, to provide 

means that maybe readily, adjusted to meet 
a variety of conditions and asfar as possi 

50 ble eliminate the element of gravity and that does not depend on rapidly deteriorating 

Ordnance Department, 

ply tank must be placed a considerable dis 

the vehicle is of great weight and the motor 

Specification of Letters Patent. Patented Feb. 21, 1922. 
Application filed October, 14, 1919. serial No. 830,678. 

(FILED UNDERTHE ACT o FMARCH3, 1883, 22 sTAT. L., 625.) 
parts of the motor forits operation, añd that 
maybe adjusted to a capacity unobtainable 
in other systems. 
A preferred form and arrangement of 

parts.js shown in the accompanying draw 
ings, in which similar numerals indicate cor 
responding parts in all the figures thereof 

Fig. 1 is aplan view of the improved fuel, 
pressure feed system; 60. 

Fig. 2 is a side elevation of the parts 
shown in Fig. 1; - 

Fig. 3 isan enlarged elevation of the pres-. 
sure tubing adjacent to the pressuire gages 
and the hand pump for starting pressure; 65 

Fig. 4isan enlarged plan view of the clus 
ter of fuel supply tubing, adjacent to the 
combination tap; º r V 
- Fig. 5 is an enlarged vertical section of 
the pressure regulatingtank showing the air 
and fuel inlets and the fuel outlet; 

Fig. 6 isla horizontal section online 8-8 

55 

70 

of Fig. 5, showing the air inlet to the regu 
latingtank and its branch-pipe for connec 
tion with one of the pressure gages; 

Fig. 7isan enlarged elevation of the com 
bination tap.; 

Fig. 8 is a bottom plan view of the com 
bination tapas shown in Fig. 7; º 

Fig. 9isa vertical section online 11-11 
of Fig. 7; 

Fig. 10 is a vertical longitudinal section 
of the filling end of one of the fuel supply 
tanks showing the fuel strainer and some of 
the bafle plates; - 85 

Fig. 11 is a vertical transverse section on 
line 13-13 of Fig. 10; 

Fig. 12 is an enlarged plan view of the 
fuel supply tank filler cap and flange, and 
its air inlet and fuel outlet connections; and 

Fig. 13 is a vertical section online 15-15 
of Fig. 12 showing the filler strainer of three. 
layers ofgauze, and the upper end of the fuel 
outletpipe. - V 

Referring to the drawings, the fuel pres- 95 
sure feed system consists of: a sealed fuel 

75 
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connected with the supply reservoir, and a pressure gage; tubing connecting the fuel 
supply and a regulating medium, which sup 
lies the carbureter of the motor; means 
or supplying pressure to the regulating me 

100 

90 

  



10. 
instance, three separate reservoirs, indicated 

15 

20 

25, which pass through alining openings in 

25 
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dium which is also connected with a pressure 
gage; and an auxiliary pressure generating 
medium for creating the initial pressure in 
the fuel supply, reservoir, to supply fuel 
instarting the engine. 

In the structure shown and as applied 
to motor driven vehicles requiring high 
power motor and large supply of fuel, the 
fuel supply receptacle for safety purposes 
is preferably divided or made up into, for 
at A, B, C, each provided (see Figs. 10,11,12, 
and 13) with vertical and horizontal bafle 
plates 21-21 to prevent splash of the fuel. 
Each supply reservoir is provided with a 

filing opening in its top plate alined with 
which is the bore of an internally threaded 
filing-member 27 having a lateral, circum 
ferential flange 22 encircling the opening and 
bearing against the inner face of the top 
plate to which it is secured by screw bolts 
said flange, the top plate, and a washer 24 
seated on the outerface of the top plate. 

Registering with the bore of said filing 
member 27 is the bore of a second filling 
member 30 having a lateral circumferential 
flange 23 disposed on the washer 24 and 
there secured, as by tap-bolts 26. 
Communicating with the filling-member 

27 is a fuel strainer 28, preferably consist 
ing of a tube 29, made up of three or more 
thicknesses of Screen of the desired mesh 

35 

40 

45 

50 
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closed at its lower end by a cap 28'. In 
filling the reservoir, the fuel is admited 
to the reservoir through the strainer 28, 
which is secured in position by a screw 
coupling 28º screwed into the filling mem 
ber 27. «. Passage through the filling-members 27 
and 30 is normally closed by a screw cap 
31, screwed into the upper part of the mem. 
ber 30. Communicating with the bore of 
said member 30, at a point beneath the cap 
is an air inlet opening. 32 in which is se 
curedone end of an airpressure inlet tube 33. 

Extending through the filing-member 30, 
is a fuel outlet passage 34, having mounted 
therein, and extending into the supplyreser 
voir to approximately its lowest portion, a 
fuel outlet pipe 35. Said passage 34 has 
nearitsupper end, whichis sealed by a plug 
36, afuel outlet opening 37 in which is se 
cured one end of a fuel outlet tube 38. 
The fuel supply reservoirs and their caps 

are as above described, and may be used 
singly, or in a battery, as-shown, when the 
capacity of one is insuficient or forother 

60 

65 

reasons the distribution of the fuel into a 
number of containers is found advisable. 
The air inlet tube 33 and the fuel outlet 

tube 38, as above described are connected, at 
their opposite ends, with the lower and up 
per passages, respectively, of a combination 
tap.39 (see Figures 7, 8, and 9). 

1407.874 
The combination tap 39is provided with 

three cut-off valves, each controlling the air 
pressure to, and the fuel discharge from one 
of the supply reservoirs, said valves and 
passages for the air pressure and fuel, being 
so arranged asto be closed or opened at the 
sa: time by the operation of the valve. 

y 
drawings it will be seen that the combina 
tion tap 39, is preferably a casting 40, hav 
ing a series of air passages41, tap 
for the reception of the ends of the air pres 
sure tubes 33, in communication with the 
supply reservoirs A, B, and C, (see Fig. 1). 
The combination tap is also provided with 
fuel passages 43 arranged above the pas 
sages 41, and which are also screw threaded 
at 44 to receive the ends of the fuel outlet 
tubes 38 in communication with the supply 
reservoirs A, B, and C, (see Fig. 1). S: 
cocks or valves 45 of the ordinary tapered 
type are arranged across the passages 41 
and 43 and are provided with openings, reg 
istering with said passages in such a posi 
tion asto open and close same simultane 
ously by the operation of the valve. 
Secured to 

communication with the passages 41, are 
air pressure tubes 46, provided with check 
valves 47. Said tubes are connected with 
the pressure pump 48 as shown at 49-50 and 51 to provide pressure in the Supply 
reservoirs Á-B and C respectively. The 

70 

reference to Figs. 7, 8 and 9 of the 
75 

ped at 42, 

80 

85 

90 

e combination tap 39, and in 

95 

pressure tubing 46 and pressure pump are 
also in communication with pressure gage 
tubing 52, leading to pressure gages 
53-54-55 which indicaúe the pressure in 
the reservoirs A, B, and. C respectively. 
The pressure generator 48 may be oper 

ated by belt 56 operating over pulleys 57 
and 58 on the pump shaft. 59 and engine 
shaft 60 respectively (see Fig. 2), tomain 
tain the required pressure in the Supply res 
ervoirs while the motor is running; but to 
provide the initial pressure in the reser 
voirs for feeding the fuel to the motor after 

100 

105 

110 

it has been standing and the pressure has 
escaped from the reservoirs, a hand pump p 
61 (see Figs. 2 and 3) is connected through 
tube 62 with pressure gage 53 and back 
through a tube 52 to reservoir A. Branch 
tubes 63 and 64 connect with tubing 62 and 

115 

with pressure gages 54 and 55 and back 
through tubes 52 to reservoirs B and Cre 
spectively. M 

Cut-off valves 62 are provided in the 
tubes 62-63 and 64 to direct the pressure. 

120 

into the desired reservoir and to cut out 
the hand pump after the motor driven pres 
sure generator begins to operate. 125 

Connected with a fourthinlet or outlet of 
the motor driven pressure generator 48 is a 
pressure tube 65 (see Figs. 1, 2, 3, 5 and 6) 
which is connected with the regulatingtank 
66 through four-way connection 67, and 130 
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from said connection, pressure gage tubing 
68 extends to the pressure gage 69 mounted 
with the other gages 53-54 and 55 in such 
a position as to be readilly seen by the op 
erator. The connection 67 is provided with 
a pet cock 69” for relieving the pressure in 
the regulating tank when necessary. 
The above constitutes the entire pressure 

system which provides means for generating 
the necessary initial pressure for Starting, a 
generator for providing and maintaining 
pressure While the motor is running for lift 
ing or transferring the contents of the Sup 
ply reservoir to the regulating tank andalso 
from said tank to the carbureter, and indi 
cating to the operator by gages the pressure 
in said containers. 
The fuel supply tubing shown in full lines 

in Figs. 4, 5,6 and 8, consists of the fuel out 
let tubes 38 connecting the fuel Supply reser 
voirs 20 and the combination tap 39, and a 
fuel tube 70, having branches 71 and 72 al 
connected through check-valves 73-74-75 
and passages 43 in the combination tap, with 
reservoirs A, B, and C, las described. 
The fuel tube 70 conveys the fuel to the 

regulating tank 66, and is provided within 
said tank with a valve 76 provided with a 
spider guide 77 operating in a sleeve 78 of 

valve 76 is provided with a stem 80, cónnect 
ed with one arm of a bell-crank.81, in the 
other arm of which is mounted the stem 82 
of a float 83, adapted to control the depth of 

35 

40 

45 

50 

liquid fuel in the regulator tankby opening 
and closing Said valveto admit or cut of the 
inlet of fuel and maintain the desired 
amount of fuel irrespective of the amount 
discharged. 
From the lowermost part of the regulat 

ingtank, the carbureter Supply tubes, extend 
to the carbureters 85-85, and thence the 
fuel mixture is taken into the engine (not 
shown). The supply of fuel through either 
of the tubes 84-84 maybe cut of by Valves 
86-86. Two carbureters are shown merely 
for ilustrative purposes it being obvious 
that one carbureter only maybe used. 
By reference to Fig. 5 it Will be noted 

that fuel outlet 87 of the regulator tankis 
located at its lowest point and that the fuel 

55 

inlet is also located as near the bottom of the 
tankasis possible, but on the other hand the 
air inletyis located at the extreme top oras 
near théreto asis possible, and finally that 
the level of the fuel maintained by the float 

60 

65 

is as far above said fuel outlet and inlet as 
is practicable for the reason that with this 
arrangement said fuel outlet and inlet Will 
not be uncovered should the regulating tank 
be tilted. V 

It will be understood that the pressure in 
regulating tank 66 should be kept nearly 
constant and less than the air pressure in the 
tanks A, B, and C. º 

V. M. pi motor. 
a valve seat and pocket member 79. Said 

voir and opening one of the others. 

- s 

/ 

To this end a type of air pump is used in 
3 

which the unit connected to the regulating 
tank 66 gives a maximum. air pressureless 
than the maximum air pressure maintained 
by the remaining units of the pump in the 
air compressor that is equipped with a pres 

70 
tanks A, B, and C. Any preferredform of . 
sure releasing or adjusting means may be 
used. • X .. 

The operation of the above described fuel 75 
feed is as follows; the reservoirs 20 are first 
filled with fuel and the reservoir from Which 
the fuelisto be fed to the engine determined, 
by opening the cock 45 in the combination 
tap that communicates with said reservoir. 
The cut-off valve 62º in the pressure tube 
leading from the hand pump to the Selected 
supply reservoiris then opened and the hand 
pump operated to create the necessary pres 
sure in the reservoir to force the fuelthrough 
its fuel tubing to the regulating tank and 
bring the level of fuel therein-up until the 
float 83 closes valve 76 and prohibits fur 
ther transfer of fuel. When the gage con 
nected with the reservoir from which the 
fuel is to be drawn, indicates the proper 
pressure, the hand pumping is discontinued, 
and the fuel Supply is ready for Starting the 
When the motor is started the pressure 

pump 48 is operated and the desired pressure 

80 

85 

90 
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maintained in the reservoir by Said motor 
operated pump, through one of the tubes 46. 

It was thought originally that the varia 
tion in feed dueto diference in fall from 
the supply reservoir to the motor Would be 

100 

eliminated by placing the regulator imme 
diately above the motor and feeding the 
fueltherefrom by gravity to the carbureters, 
but o Wing, in many instances, to lack of 
head-room. above the motor to provide the 
desired fall, it was found desirable to add. 
more orless pressure in the regulatingtank, 
to overcome the lack of suficient fall re 
quired to feed the fuel properly, and there-. 
fore a unit Was added to the Well known 
form of pump shown, which is connected 
through tube 65 with the regulatingtank. 
Asshown the supply reservoirs A, B, and 

Care entirely distinct, each being connected 
through the combination tap and each being 
provided with pressure tubing, as Wellas 
separate fuel connections with the combi 
nation tap, to permit theinstantaneous shift 
ing of fuel supply from one reservoirto an 
other, by simply closing the combination 
valve controlling the supplyfrom one re: 
above Would be necessary should a leak de 
velop in the reservoir inuse, the Same being 

mayarise requiring the change from one to 
another of the reservoirs. 
Having described my invention, What I 

. 
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115 

20 

125 
indicated on the gage by an abnormal re 
ductionin pressure, andin fact many causes 

30 

  



4. 
claimas new and desire to 
Patent, is:- 

1. A fuel feed 
engines consisting of a fuel Supply reservoir, 
a fuel regulator tank, an air pump adapt 
ed to force the fuel from the reservoir to 
the regulator, and means for simultaneously 
cutting of the inlet of air to and outlet of 
fuel from the reservoir. 

0 2. A fuel feed for internal combustion 
engines, consisting of a fuel supply reser 
voir having an air inlet and a fuel outlet, 
a regular tank to receive the fuel from the 

15 

20 

25 
ulator, havin 

30 

85 
engines, consisting of a plurality of supply 

reservoir and feed it to the engine, an air 
pump in communication with the reservoir 
to force the fuel therefrom and a combina 
tion tap located between the fuel reservoir 
and regulator tank and the reservoir and the 
air pump adapted to simultaneously cut of 
the air pressure to the reservoir and flow of 
fuel from the reservoir. 

3. A fuel feed for internal combustion engines, consisting of a Sealed fuel Supply 
reservoir having a fluid pressure inlet and 
a fuel outlet, a fluidpressure controlled reg 

a fluid pressure inlet and a 
fuel inlet and a fuel outlet, a fluid pressure 
generator connected with the inlet of the 
reservoir and with the pressure inlet of the regulator, auxiliary pressure generating 
means for generating pressure in the reser 
voir in starting and means for indicating 
the pressure in the reservoir and in the reg 
ulator. º 

4. A fuel feed for internal combustion 

secure by Letters reservoirs, a r 
for internal combustion 

closing the flow of fluid pressure to and the 
fuel from any one of the reservoirs. 

1407,874 
egulator, a combination tap 

controlling the flow of fuel from the reser 
voirs, and pressure generating means con 
nected with the reservoirs and the regula 
tor. 

5. A fuel feed for internal combustion en 
gines, consisting of a plurality of supply 
reservoirs, a regulator, means for control 
ling the flow of fuel from the reservoirs to 
the regulator and pressure means for feed. 
ing the fuel from the reservoir to the regu 
lator and from the regulator to the engine. 

6. A fuel feed for internal combustion en 
gines, consisting of a plurality of fuel reser 
voirs having fuel outlets, a regulator com 
monto al of the reservoirs, a fluid pressure 
generator connected with the reservoirs and 
the regulator, and means for simultaneously 

45 

50 

55 

7. A fuel feed for internal combustion 
engines consisting of a fuel supply reservoir, 
a regulator, and means formaintaining air 
pressure in said reservoir and a lower air 60 
pressure, in said, regulator thereby feeding 
the fuel from said reservoir to said regula 
tor and from said regulatorito the engine. 

8. A fuel feed for internal combustion en-, 
gines including a fuel Supply reservoir, 65 
auxiliary fuel supply means situated at the 
engine for supplying fuel under pressure 
thereto and means for supplying fluidpres 
sure to the reservoir and a less degree offluid 
pressure to the auxiliary supply. 

LAWRENCE R. BUCKENDALE. 
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