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This invention has for its object to provide an
improved liquid fuel supply device for use with
an internal combustion prime mover.of the kind
having a fuel supply system which is fed by a
pump, the latter deriving its motion from the
prime mover.
suppiy an adequate initial charge to the system
when starting the prime mover, the rate of actua-
tion of the pump.at that period ‘being normally
inadequate and a supplementary supply device
being. in consequence necessary.

In the. accompanying sheet of explanatory
drawings:

Figure 1 is'a diagrammatic sectional side view
of a liquid fuel supply device constructed in ac-
cordance with the invention.

Figure 2 is a fragmentary sectional view show-
ing the control valve in a different position,

Figure 3 is a view similar to Figure.1 illustrat-
ing a modified form of the invention.

In carrying the. invention into effect as shown .
in Figures 1 and 2, T employ a hollow cylindrical .

body ¢ -having a pair of coaxial parts b, ¢ of dif=
ferent internal diameters, and provided in its in-

terior with an axially arranged hollow.stem d..

In the outer end of the body part b, which. is of
smaller internal diameter than the body part c,
are formed three passages e, f, ¢ which .at their
outer ends terminate in connections A, i, j for
pipes (not shown) leading respectively to the sup-
ply pump, the prime mover, and a sump. The
inner ends of the passages e, f, g and the_adjacent

end of the hollow stem d are terminated by a.

transverse bore k in the body part b, and in this
bore is arranged a rotary valve.m adapted to
effect the controls hereinafter described.” Also
the inlet passage-e, that is, the passage communi-=
cating with the pump connection h, is provided
with a branch passage n leading to. the adjacent
end of the interior of the body part b.. Likewise
the passage g, that is, the passage communicat-
ing with the sump.connection.j is provided with
a branch passage o, this being arranged in com-

munication with the adjacent end of the interior

of the body part ¢, and being provided with a
non-return valve p.

Within the body a is slidably - arranged a
stepped piston ¢ consisting of two parts of differ-
ent diameters situated respectively. in the. body

parts'b, c. The piston.q is. provided with pack-

ing rings r of U~ or equivalent, cross-section, and
is loaded by a spring s arranged to move the pis-
ton towards the end of the body a containing the
valve m.

The mode of action is as follows: -

The purpose of the device is to-

10

15

20

25

2

Assuming the larger. capacity body part ¢ to
have previously been filled with liquid fuel, and
the valve m to be in the position shown in Fig-
ure 1 in which it connects the hollow stem d with
the delivery passage f leading to the prime mover
connection i, the setting of the pump in motion
by actuation of the starting motor of the prime
mover, causes fuel to be supplied by the pump to
the adjacent end of the smaller capacity body
part b. The rate of this supply may be slow, but
its effect on ‘the piston ¢ is to move the latter
against the action of its loading spring s in the
direction for displacing the content of the larger
capacity body part ¢ along-the hollow stem-d
and through a transverse passage ¢ in the valve m
to the connection i leading to the prime mover,
openings u in the end.of the stem remote ‘from
the valve providing the required communication
between the body part ¢ and the stem. This dig-
placement is made in sufficient volume and at a
sufficient rate to ensure the required adequate
initial supply of liquid fuel to the prime mover
until the pump can establish the. normal direct
supply. Meanwhile the piston g slides along the
stem d under the.pressure of the liquid supplied
by the pump, and when it approaches the end of

" its movement the small end of the piston uncovers
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ports v in the stem which allow fluid to flow from
the pump into the stem gnd thence through the
valve m to the prime mover. At the same time
fuel can enter the enlarging space between -the
larger end of the piston g and the inner end of
the body part c¢ from the passage g leading to the
sump. In this phase the valve m prevents direct
intercommunication between the pump and sump
bassages e, g. When it is required to stop the
prime mover the valve m is turned to the position
shown in Figure 2 in which it cuts off the con-
nection with the delivery passage f and intercon-
nects the pump and sump passages e, ¢ and the
stem d. The piston g now returns to its initial
position. under the action of. the spring s, and
while so doing liquid flows from the pump into
the larger capacity body part ¢ through the stem
d, thereby providing the volume of liquid fuel to
be used in the next starting cperation of the prime
mover. During-the return of the piston ¢ the
fuel previously drawn into the body part ¢ past
the non-return valve pis displaced past the larger
piston. packing ring 7. "

In addition to the. passages above described,
I preferably also. provide a balancing passage
in.the smaller end of the piston g, this balancing
passage being arranged to co-operate with the
ports v in the stem-d for putting the latter-into -
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" communication with the inner end of the body .

part o when the piston approaches the end -of

its movement under the action of the liquid sup- -

. plied by the pump, thus balancing the fluid pres-

" sures on the two sides of the large end of the

. piston. Further I may provide in the periphery- :

- of the valve m a groove y. for establishing com-~

" munication between the delivery passage fand ;.

i the atmosphere or a drain when the supply of fuel !

to the prime mover is cut off."
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For enabling the valve m to effect the controls |

‘" ghove deseribed, the ends of the transverse pas-
| sage t in the valve are enlarged as shown.

" Tn the modified construction shown in Figure 3 :
- I employ ‘a body 2 which is provided with: inlet
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and delivery connections:hl, it for pipes (not

shown) leading respectively to the delivery side

of the supply pump-and the prime mover: At a -
position adjacent to the outlet connection it the. -

body 2 is bored to form a stepped cylinder a,
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and in this cylinder is slidably arranged a stepped

piston gl the latter being loaded by a spring si.

. Parallel with the bore.of the cylinder a' there

are formed in thebody 2 three other and smaller .

- pores 3, 4, 5, and in these three bores are respec- .

{ively arranged three slidable plunger-like valves ]

61,8 o

The first bore 3 communicates with the outlet :
connection i, and -is connected by passages 8,
.18 to the larger end of the cylinder a* and the '

second bore 4. Communication between-the out-
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let’ connection ! and the passages 9, 18 is con- . -

trolled by the valve 6 (herein tefmed the control

valve) which is slidable in the bore 3." The control .
valve 6 is operable by an external lever i.I through
a pinion 12 and a rack i3, or by any other suitable |

means. .

At one.end the second bore 4 communicates‘

with 'a passage 14 leading to the: smaller end of
the cylinder a!, and at or near its other end this

bore.is formed with an enlargement 4% The.
valve- 1 (herein” referred ‘to as the automatic.
valve)-in the bore 4 is loaded by a spring 16
situatéd in the bore enlargement 4* and acting'
on a head 1% on the adjacent end. of the valve.

- The-other end of the automatic valve 1 is of
coni¢al or othér form, and co-operates with an

annular seating or shoulder (6 in the bore 4 for:
controlling’ communication between the passages:

fo, 14, .

The third bore 5-communica,tes‘with the inlet.
~ connection hl, and is connected at one end to:
. second bore 4 and the associated passage {4 by

another passage 11. The adjacent end of the

valve 8 (herein termed the throttle valve) in
the bore 5 is of conical or other form, and co-_
opefates with an annular seating or shoulder 18
in this bore for regulating the rate of flow of-
liquid fuel from the inlet connection ht to the
passage {1. The throttle valve 8 is operable by

an external lever 19 through a pinion 20 and a
rack 21, or by any other suitable means. -
" To.permit a restricted.quantity of liquid fuel

to flow from the passage 17 to the passage 19,

" and thence to the outlet connection i when the
prime mover is being started, a by-pass passage
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formed at or near its closed end with ports 21
through which liquid can flow from the passage

{7 to the chamber 26 when the by-pass valve is

in an appropriate position. The initial: position
of the by-pass valve 25 is determined by an adjust-
able abutment 28 on which the valve rests under
the action of its loading spring-28. In this posi-
tion of the by-pass valve 2§ a restricted quantity
of liquid fuel can flow through the ports 21 from
the passage i1 to the chamber 26 and thence to
the by-pass passage 24. )

It will be seen that the end of the automatic
valve T remote from its loading spring 16 is ex-

- posed to the fuel pressure in-the passage I1.

When this pressufe rises to a predetermined
amount the automatic valve T opens and estab-

* lishes free communication between the passages
140,

The enlargement 4% of the bore 4 containing -
the automatic valve T communicates with a con-
néction 30 for a pipe (not shown) leading to the
suction side of the supply pump. Also the bore
enlargenient 42 is connected by a passage 31 to a
space 32 in the body 2 containing the rack 21 -

" and pinion 20 associated with the throttle valve:

8. Moreover, the bore enlargement 4* is con-
nected by another passage 33 to one end of the
bore 3 containing the control valve 8, the other.
end of this bore (which contains the rack {3 asso-

_ciated with the control valve) being in communi-

cation with a vent or drain opening 34. Further, .
the throttle valve 8 is formed with an axial bore -

35 for permitting access of fuel from the pas-
gage i1 to the remote end of the throttle valve,

‘50 that the ends of this valve are subject to bal-

anced fuel pressures. . - .
Assuming that the throttle valve 8 is open,
the larger. end of the cylinder a! is filled with
liquid fuel, and the control valve 6 is in its open
position as shown in which the larger end of the
cylinder communicates with the -outlet connec-

. tion ., the setting of the pump in motion causes
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fuel to0. be’supplied,by the pump to the prime
mover through the by-pass valve 25 and the de-
livery connection -, the initial pressure of the

* ‘liquid. fuel in the passage |7 being insufficient to
. open. the automatic valve T, or to overcome the

50

113}

- 24 is provided:between. the passages A1, 19, this
by-pass passage:being controlled by . a valve 25 -

responsive to the liquid pressure in the passage
1. 'The by-bass valve 25 may consist as shown
of ‘g spring-loaded hollow :piston which .is slid-
able in a chamber 26 connecting the by-pass pas-
sage 24 to the passage i1, and which has a closed

end-exposed to the interior of the last mentioned
passage, the peripheral wall of the piston lgein"‘g“
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spring st. As the pump accelerates the difference -
in the fluid pressures acting on opposite sides of -
the by-pass valve 25 increases until it reaches
a value which causes the by-pass valve to close
quickly.against the action of its loading spring 29.
The consequential rise of pressure in the passage
{1, by acting on the smaller end of the piston qt,

5 moves the latier againsi the action-of its load- .

ing spring s! and discharges liquid fuel from the
larger end of the eylinder through the delivery -
connection #1. Further rise of pressure in the
passage |1 opens the automatic valve 1, enabling
the full supply of liquid fuel required by the
prime mover to flow from the passage {1 past, the
sutomatic valve to the delivery connection il. This
enables the piston ¢! to return to its initial posi- -

‘tion, and the larger end of the cylinder a® to -

be refilled-through the passage 9 with the volume
of liquid fuel to be used in the next starting oper-
ation of the prime mover. The cylinder.a! is
provided at the junction of its larger and smaller
parts with a venting passage 36 to prevent. en-

trapped air or leakage Auid from interfering with

- the proper action of the piston ¢'. - To stop the.
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prime mover the control valve 6 is moved to its
closed .position in which it interrupts commuhi-.
cation between the delivery connection i and the .
passages 9, 10,.and-establishes communication
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between the delivery connection and the drain
opening 34, Simultaneously the passage 17 is
connected to the suction side of the pump by
way of another passage 39 in the body 2, a re-
cess 40 in the adjacent side of the control valve
6, the passage 33 in the body, the chamber 42,
and the connection 30. Subsequently the auto-
matic and by-pass valves 1, 25 return to their
initial positions preparatory to the next starting
operation.
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For enabling a small quantity of liquid fuel, .

suflicient for slow running of the prime mover,
to flow from the inlet connection ! to the pas-
sage 171 independently of the throttle valve 8,
any convenient by-pass passage 37 is provided in
the body 2, this passage being controlled by. a
manually adjustable needle valve 38.

By this invention I am able to effect the re-
quired initial supply of fuel to the prime mover
in a very satisfactory manner. 'The invention is
not, however, restricted to the examples described
as subordinate details may be modified to suit
different requirements.

Having thus described my invention what I
claim as new and desire to secure by Lettgers Pat-
ent is:

1. For use with an internal combustion prime
mover of the kind specified, a liquid fuel supply
device comprising in combination a body formed
with a cylindrical bore of two different diameters,
and with liquid fuel inlet and delivery openings,
liquid fuel passages for connecting the smaller
part of the bore to the inlet opening and the
larger part of the bore to the delivery opening, a
stepped and spring loaded piston slidable in the
bore under the action of liquid fuel supplied un-
der pressure to the smaller part of the bore from
the inlet opening, a contrel valve movable to dif-
ferent positions for establishing and interrupting
communication between the delivery opening and

15

20

26

30

35

40

2,406,296

6
the passage connected to the larger part of the
bore, and means for establishing communica-
tion between the said passages under the control
of the fuel pressure acting on the piston. -

2. A liquid fuel supply device as and for the
purpose claimed in claim 1, in which the fuel
passage connecting the larger part of the cylin-
drical bore in the body to the delivery opening is
formed in part by a hollow stem on which the
piston is slidable, the stem being formed with
ports whereby the smaller part of the said bore
is connectible with the interior of the stem under
the control of the piston.

3. A liquid fuel supply device as and for the
purpose claimed in claim 1, in which the fuel
passage connecting the larger part of the cylin- -
drical bore in the body.to the delivery opening
is formed in part by a hollow stem on which the
piston is slidable, the stem being formed with
ports whereby the smaller part of the said bore
is connectible with the interior of the stem un-
der the control of the piston, and the control
valve being of rotary form and arranged between
one end of the hollow stem and the inlet and
delivery openings.

4. A liquid fuel supply device as and for the
purpose claimed in c¢laim 1, in which the means
for establishing communication between the lig-
uid fuel passages-includes a second valve respon-
sive to the fuel pressure acting on the piston.

5. A liquid fuel supply device as and for the
purpose claimed in claim 1; in which the means
for establishing communication between the lig-
uid fuel passages comprises in combination a
second valve responsive to the fuel pressure act-
ing on the piston, and a spring loaded by-pass
valve responsive to fuel pressure for providing a
restricted communication between the passages
when the second valve is closed.,

RICHARD JOSEPH IFIELD,



