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~ To all whom it may concern: o

Be it known that I, Gearex E. WH[TNEY a citizen
of the United States, residing at Boston, in the county
folkk and State of Maesaehueette heve 1invented

UNTTED STATES PATENT @FFTCE

GEORGE E. WHITNEY or BOSTON, MASSACHUSETTS ASSIGNOR, BY MESNE ASSIGNMENTS
TO STANLEY MOTOR CARRIAGE OOMPANY A OORPORATION OF MASSACHUSETTS

LIQ,'UID—FUEL—FEEDING SYSTEM

 No. 860,716.

Speelﬁca,tmn of Lettere Patent.

Patented July 28,1907,

Applmatlen filed Apnl 10,1902. Benel No. 102 259.
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of Suf
an Improvement in Liquid-Fuel- Feedmg Systems,. of
which the fellewmg deecrlptmn in" connéction with

the -accompanying drawings, is a: epee1ﬁcatlen hke"

letters on ‘the dremnge representing like parts.
This invention relates partwularly to means’ for
feeding liquid fuel,. the invention being partlelﬂarly

| useful in autemebﬂee in . connection Wlth which I

15
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have elected to dlSClOSE the same. . -
Prebebly the most cemmen method of feedme lig-

“uid fuel to the bu.rnere of autemobllee is'to ereate and -

maintain an elastic air pressure within the fuel supply

tank and upon the liquid fuel ‘therein, which air-
Ppressure acts to-force the fuel along the supply pipe

to the burner. - This method of feeding the- fuel "has

been eb]eeted to because of the large volume of in-

flammable fuel maintained under pressure and which
1t is claimed is likely to be freed by collision or other-
wise, to the damage of the machine. - In an effort to
overconie this objection, attempts have been made to
feed the liquid fuel by means of a pump drawing the
fuel from the supply reservoir where it is kept with-

- out pressure and forcing thé same to the burner, a

30
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by-pass being provided under the control of a regula-
tor, which diverts more or less of the delivery of the
pump, as may be necessary to maintain the requlred
supply of fuel. One difficulty with apparatus of this
last-mentioned type is the practical 1mpossibility of
providing a pump which will operate without objec-
tionable leakage when employed in pumping gasolene

or other hydro-carbon fuels,—gasolene bemg mueh_

more difficult to pack against than most any other

liguad.

To retain the admitted advantages of this methed

~of feeding the fuel by the use of a pump without the
necessity for maintaining the main fuel supply under

pressure, and at the same time to eliminate the objec-

tions incident to any attempt to pump llquld hydro-
carbon ~—such as gasolene,—by a pump of ordinary
construction and location, my present invention com-
-prlscs & novel construction and arrangement of the.
pump involving the pleemg of the latter in the main
" supply receptacle, where any leakage that may take
place mingles at once with the main body of liquid.
fuel therein; so that no damage or detrlmentel action
results. | "

‘The various features of my invention will be best
undereteed after-a deseription of the best embodlment
thereof now known to me. |

In the drawings,—Figure 1, in side elew a.tmn 111us-

trates one form of my inveution as applied to a typical

motor vehlcle, the 1etter ehewn 1n dotted hnee F1g

‘position.

“golder, or the hke
-provlded with an internally threaded boss or nipple,

| VOII'

'1e an enla,rged vertical eeetlenal detail threugh 2 por-'

tion of the fuel supply tank or reservolir and showing

reservolr from the actuating devices arranged outside

‘thereof; Fig. 3 18 a side elevetlen of the pocket easting
placed at the bett'em of the reservoir, Figs. 1 and 2, .

with a-portion. of the euperlmpeeed devices in connec-
tion theremth ‘Fig. 4, a top or plan view of Fig. 3;
Fig. 5, a Vertlce,l sectional detail on the dotted line,
5—5, Fig. 3; and, Fig. 6, a view similar to Flg 4, Wlth

the dla,phragm remeved partially broken a,way in an

irregular seetion and showing the parts in’ diff

erent

the means for actuating the pump located within the -

60
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Pig. 7 is a detail in section she‘wmg the |
-check valve at the feed outlet of the reservoir.” -

In the embodiment of my invention eeleeted for, 70

‘illustration and shown in the drawings, referrmg first
to "Kig. 1, which shows the vehicle parts in dotted -

, Spring supported upon a

lines the vehlcle body, A
suitable running gear, is. prowded with a generator,
as B, supplied with heat from a burner, b, of suitable
cenetructlen an engine Esupplied with steam from
said generator communicating its power in suitable

manner through suitable driving connections ,—which

need not be deecrlbed ;—t0 the wheels.of the running
gear., . | | | o
Wlthm the bedy A and at the rear ef the generater

vehicle and. inclosed Wlthlll the front or dasher box,
a, may be arre,nged the fuel receptacle or reservoir, C.
Referring now to Figs. 2 to 6, inclusive, I have pro-

vided in the bottom of the fuel reeeptacle Or reservoir,
C, an opening, prefera,bly corresponding in shape and
| dimensions with the inside opening of a well casting,

, Shown as premded with flanges, ¢/, by which it may
be secured to the bottom of the reservoir, as by rivets,
This” well eeetmg, , 18 shown

¢?, into’ which is screwed from above the etand-plpe
¢, reaching prefere,bly quite to the top of the reser-
Working within this stand-pipe, ¢3, ‘is the
pump actuating rod, ct, havmg 1ts lower end, see Fig.
3, turned at right a,nglee to form a crank, ¢’ by which

75
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‘is a suitable water tank, e, Fig. 1, and at the front of the -

85 -

90
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it. may be rocked,—as, for instance, by a connecting

rod, ¢, Fig. 1, leadmg to the engine. - As herem ehown
the  actuating rod, ¢5,- is jointed to a vertlcally eX-
tended arm, ¢%, on the pump beam, ¢4, of the.engine,

which is connected at one end to the reelpreea,tmg

cross-head of the engine, and, at its opposite- end, is’
coniected with and actuates the usual water pump, ¢°.
Referrmg again to Fig. 2, the vertical actuating rod,

{ ¢*, which I will heremafter designaté as the rock shaft,

1

“ '15 made 00111031 at |ts upper end or is ethemlse Suit-
ably ehaped to receive. the eup-hke casting or head,

d, which, in the _present instance, is secured upon the
rock ehaft by a key, &, encl a ]em nut, @2 The cup-
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- a,bly arranged within the well, ¢. ‘Thus is provided
& construction which permits a rocking motion ob-'

15

s - seomie

shaped head, d, receives and securely holds the Tock-

ing tube or tubular shaft; d®, which extends downward

within the reservoir but outmde the standpipe, ¢,
and at its lower end is. fitted with a casting, d*, stit-

ably provided with a pump actuatmg arm, d&, prefer-

tained from some part exterior to the tank or i'eEErvoir

to be communicated to the pump or part which ‘it is

desu'ed shall be located within the tank or reservortr,
all without the necessﬂ;y for any packings of any sort.

‘Since the sta,ndplpe ¢%, rises above any possible liquid

level within the reservoir, it is clear that there can be

no leakage from within the tank to the Outslde thereof |

around the cannectlom referred to.
At its top, the tank or receptacle, C, is pmwded with

. a dﬁme—hke cap or nut, df screwed into a suitable

20

washer or plate, d7, in the top of the said ta,nk Or reser-

~ voir and which permits of ready access to the parts at-

the top of the standpipe when desired, the same also

‘serving as a bearing to constitute the upper end of the |
 rotating rock shafts and to preserve the almement of

o the latter.

- 95

30

Referring now to Flgs 4, 5 and 6, there is formed

within the well, ¢, and preferably as 8 part of the cast- |
ing thereof;, a pump casing or barrel, f, which need

be nothmg more.than a long boss or lug bored to corre-
- spond with the desired inside diameter of the pump:
" Within this pump cylinder or barrel f, 18 an ordinary
cylindrical pump plunger, f/, a portion of the side |

 wall of the casing or barrel being cut away or removed,

35
" Tugs, f?, between which is received the rounded end of

‘as best shown in Figs. 4, 5 and 6, to permit of the en-_

gagement of the actuating arm, %, with the plunger,
/7, which it is to reciprocate. Thls may conveniently
be done by providing the pump plunger with two

L'the said actuatmg arm. Thus, any r{)ekmg mmrement

- 40

- 45

50

~of the rock shaft, ¢*, and tubular shaft, ¢, is imparted
to the actuating arm, d° and in: turn remprocates the

plunger within the pamp barrel.
Referrmg now to Fig. 6, the pump inlet i is shown at g;

part way down the barrel and just ipside the end of the
‘outward stroke of the plunger, th1s iet communicat-

ing through a sht-like opening, g . with the interior of
the well and reservoir. A screw plug, ¢°; furnishes

| acce%s to the inlet, for cleaning or otherwise. As the

umﬁ plunger appro&ches the end of its outward, stroke,

- . it uncovers this inlet, g, and permits the batrel to fill
“from thewelland reservoir, and the pump plunger at

the beginning- of its réturn stroke, passes and thus

closes said inlet, so that the plunger fulfils the further

function of inlet valve. The pumproutlet, ¢3; is at

-the end of the barrel, see Flg 6; ,afr/id/extenda down-

55

ward, as indicated in F1g 7, into the thf/e’adéd boss, g*,
the outlet valve: being mdmated at g°; a sprmg, 9°;

. serving to hold said ball valve normally.to its seat.

This outlet, g is mnnected in suitable manner, as by

" the supply. pipe, ¢7; Fig. 1, with the burner, or other

80

device to be supplied with fuel. Thus, it will appear
that the operation of the engine through the connections

.described, will reciprocate the pump in the fuel sup-

- ply reservoir wherever the latter may conveniently be:

65

located, to cause the said pump to force the liquid
fuel to the burner, wherever the latter may’ 'be located.

siCerable leakage, and a successful working device'1s

- lubricated than would otherwise be possible, that ex-
| cessive wear is eliminated. The arrangement there:

the latter occurs

forced to the burner; the pump is made of a eapacity

tend to-force the liquid throﬁgh the pipe, g7, more rap-

contrﬁil of a suitable, prefembly diaphragm regulﬂ.tor
l' hich, by.regulating. the amount of liquid fuel per-
mitted to escape through the by-pass, maintains the
pressure within the supply pipe to the ‘Dburner at the

reference being had partlcularly to Figs. 3 to 6.
Refemng to Fig. 6, within the well, ¢, thereis fermed
- preferably by casting, a ring:like wall, A, forming 8

{ with the interior of the pdmp barrel, f, through a pas-
r, which I will eall the regulating cha,mber at all times

' ply pipe leading to the burner.

Referring to Fig. 5, the top of tlns chamber is closed.
by a flexible’ dlaphmgm h3; which rests upon the top
face of the circular wall; h, and is clamped thereupon

‘seeured in position - by balts h; or ﬂthermse as de-

pressure plate, k¢, acted upon by a spring, &, which in |
turn is seated against a cap, kS, upon the lower end of
an ad]ustmg device, }°, threaded in the crown of the

top of the reservoir thfough a suitable bearing sleevei

squared or otherwise ﬁtted or eqmpped to ‘enable it
| to be rotated to vary the pressure of the screw; &7, upon

‘give action of the said dm,phragm to pressure beneath
it within the chamber, #’. . The diaphragm, under the
action of the spring, #7; is pressed constantly downward

{ entrance to a by-pass h'3; leadmg into the reservoir.
 When the pump is in operation, the pressure created
within the pump and regulating .chamber; #/, acts

To prod’uce the reqmred pressure upon the hqmd e

‘sage h2: Thus there is maintained within this chamber .

| its leaka.ge merely reenters the main supply from

| whlchlt was drawn, so thatit becomes necessary merely- |

| to make the pump of sufficient capacity to give the -~

_reqmred supply notmthﬂtandmg ‘there may be con--__ R

7o

| assured for all time. Tt is a fact, however, that the =
operation of the. pump immersed in the body of liquid, -

| causes the latter to become so much more thoroughly

- r75‘ -. -
| fore not only prolongs the life-of the pump’ against -
[ wear and leak&ge but takes ca,re of the leakage when

50

such that when eperated at its normal apeed it will

' idly than it will flow therethrough under the influence -
‘|- of gravity alone, thus causing a pressure to accumiulate
|'in the said pipe and pump cylinder. To eontrol this
pressure gnd to mdintain it at a substantially prede-~
termined point, I have pravided & by-pass, under the

85

90

; required constant point. This may coﬂvemently be
done by the construction. shown in the dr&mngs .

.-‘95“

“contained . chamber, %/, which is in communication.

100

a, pressure the same as in the pump. cylmd er and sup-

105

' by the ring-like bottom of the yoke, ht, the latter being

' sired. Bearing upon the top of the dmphr&gm he, isa

110

“yoke and extended vertleally to and out through the

h1*. The outer end of this adjusting device; A%, is™

116

the dmphr&gm and correspondmgly vary the respon- |

‘120
| upon a conical valve, h“ secured to-the diaphragmand =~
cobperating with a sulta,ble valve seat, h!%, formed ina

! column,. within- the chamber; #’/, and which controls

125

upon the diaphragm, %3, and lifts the latter, more or
leds, against the action of the spring, A7; and this opens’
more or less the valve B and the by-pass, h13, so that
_And it matters not how miich the pump may leak, for | all exeess of pressure created by the pump over and 130
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above what it is desired shall be communicatédto the | 2 In a liquid fuel feeding reseryoir, a standpipe there-

~ burner, which pressure is determined by adjustment
of the spring, A7, escapes through the by-pass, hl3,

back again into and mingle with the main body of fuel
in the reservoir.:

To provide the necessary pressure for initially start-

- Ing the burner and maintaining the latter until steam

10

15
- sufficient capacity to feed the fuel to the burner until

20

29

30

30

is raised and the vehicle is in motion, I have provided
an alr chamber, indicated at m, Fig. 1, in communica-
tion with the supply pipe, ¢7, and this air chamber is
equipped with a suitable pump, m’, Fig. 1, whereby

- sufficient air pressure may be created manually or

otherwise, acting upon the fuel in the supply pipe to

start the burner and maintain the latter for a consider-

able period of time. The air reservolr should be of

the wvehicle is ready for operation. When steam is
once raised, the usual diaphragm regulator indicated
at R, responsive to variations in pressure of steam,
cuts off the supply or flow of fuel through the supply
pipe, g7, until the steam pressure has become reduced.
At such times, the entire delivery of the pump is of
course of necessity returned into the tank or reservoir
and through the by-pass, k'3, since it cannot go to the

burner. Thisair chamber also fulfils the further func-
tion of taking up the impulses or shocks from the re-

ciprocations of the pump, and renders the fuel supply
therefrom substantially continuous and uniform.

~ During the operation of the engine "and the main
tuel feeding device, the liquid fuel will rise and enter
the air chamber against the air cushion, filling a por-
tion of the space within the chamber. The fuel with-
in the air chamber is afterwards available, together

~with the fuel trapped within the supply conduit in

initially starting the burner; but since communication

" between the‘_main reservolr C and the air chamber m

40

45

o0

" ~ bly geservoir, a

is interrupted by the check valve g% only the fuel
within the chamber m and the conduit g7, which need
be but a small portion of the total fuel carried, is sub-
ject to stored pressure. R ) -

Do far as the supply-tanﬁ 1s concerned, the apparatus

required for my invention is substantially self-con-
tained,—that is, it is contained substantially wholly
within and carried by the well casting, ¢, so that it is

Inexpensive to make and apply and is easy of access

when necessary. | |

- My Invention is not limited to the particular em-
bodiment thereof here shown for illustrative purposes,
but may be varied as required within the spirit and

scope of the invention.

- Claim.

1. In a liquid fuel feeding system, a burner;a fuel sup-
stand-pipe therein, a fuel feeding device

in said reservoir, and actuating connections therefor lead-

ing outward from said tank through the bottom of said
stand-pipe. | |

,‘l.-

voir,

device.

In, a feeding device at or wmear the bottom of said reser-
voir -and actnating connections therefor leading upward
to the top of said stand-pipe and downward within the

-same, and means exterior to said reservoir for operating

said connections and said feeding device. -

3.. In a liquid fuel feeding sy&teﬁ:, a burner, a fuel sup-
ply reservoir, a fuel feeding device located therein, " and
means to actuate the same, and.an automatic delivery

controlling device for said delivery device also arranged
in said reservoir. | | .

4 In a liguid fuel feediﬁg 8ystem, a fuael supply reser-
a fuel feeding device located therein, and means to
actuate the same, and an automatic delivery controlling

device for said delivery device also arranged in said res.
ervoir and responsive to variations in pressure of the fuel

at the delivery side .of said delivery device. |
9. In a liguid fuel feeding system, a fuel supply reser-

~voir, a liquid fuel feeding device arranged therein, and an
‘interior automatic regulator for the said delivery device,
said regulator being accessible from the exterior of said -

i

reservoir.

60

65

70

79

6. In a liguid fuel feeding system, a fuel supply reéer-"

voir, a -horizontally arranged pump - therein, a vertically
extended rock shaft entering said reservoir and. _connected

~with and to reciprocate the plunger -of said pump.

F‘

(. In a liquid fuel feeding system, a liquid fuel supply
reservoir, a fuel feed device therein operated from the ex-
terior of said reservoir, a by-pass for said delivery device,

and an automatic controlling device therefor also ar-
ranged in said reservoir, and an air reservoir in commaul-’

nication with the delivery side of said device. |

8., In a motor vehicle, an engine, a steam generator and
a liquigfi' fuel burner therefor, a liquid fuel supply reser-
voir, a feeding device within said reservoir and connectéed
with and actuated by said engine, and automatic means
in said reservoir controlling the delivery
to prevent excessive

9. In a m::ator vehicle, an engine, a -generator- 3.1_1(1.‘ a
liquid fuel burner therefor, a. liguid fuel sSupply reservoir,

& fuel feed device arranged therein and actuated from sald

engine, automatic means for limiting the pressure at the
delivery side of said delivery device, an air chamber in

communication.with the delivery side of said device, and"
means Independent of said delivery device for creating

alr pressure in said air reservyoir.

10. In a motor vehicle, an engine, a steam generator, a

105

liquid fuel burner therefor, a hydro-carbon supply reser-
voir, fuel conduits connecting said reservoir and said

burner, and a fuel feeding device located within said

reservoir for supplying fuel from said reservoir to such

“burner through said conduit and maintaining said supply

during the operation of the bnrner.

11. The combination in a motor vehicle of a motor, a -

of said deviee,
pressuré’ at the delivery side of said

3_@-
85
90
95

100

110

pressure generator, a burner and a liquid fuel feeding sys- -

tem for said burner, the motor having a main supply

reserveoir remote from said burner, piping connections
between said reservoir and burner, a pressure creating
device within said reservoir, and means for operating said
pressure creating device from power derived from said
motor. B ‘ | 3 ' |

In testimony whereof, I have signed my name to this
specification, in the presence of two subscribing witnesses.

GEORGE E. WHITNEY,

Witnesses :
| FREDERICH L. INMERY,
- ANNIE E. CHESLEY.
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