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. “This invention relates to internal combis-
.. tion engines of the solid fuel injection type

~4nd has

tig liquid

‘inders;-

. An object of this invention is to enable W. Ea
dercumier

© . the liquid fuel to be distributed: from a sin-
.. gle pump to. the various nozzles of a multi-
" 10-cylinder internal combustion engine. 1 _—
1e -in-

2+ Other zc'ibge.ct,s' ~and- advantages: of ¢

* vention will be in part obvious and in part:

- pointed out; hiereinafter.-
wo~The drawing illustrat
tion, a fuel p

5 in ‘yértviciil-e sec-
ump and distributor constructes]

fice with the practice of the in:

15

20 eylinder B centrally disposed :therein. . A
-~ plunger @ is adapted to reciprocate in the

cylinder: B being actuated .from a suitable

“cam- D ;thr.ou%h_- the medivum of 4 cam-fol-
_lowing levei K ‘pivoted at one end as at F
25 and having at anti-friction roller G riding
on the face.of the cam D. “The suction

- stroks.of ‘the plunger C is effected by means

- -of 4 eoil s”pr’ing;H,p_réssing against the inner

_end of the plunger C..- - ° .o
30 . The plunger C is adapted to draw fuel oil
‘urimixed with air from a source (not shown)

. ‘associated with a pipe J connecting at a suit-

- -able bushing K with a radially disposed pas-
. sige Liin the pump body communicating di-
43 rectly with the interior of the cylinder B.

~The flow of fuel oil in the opposite direction

- i8 prevented by a valve in this instance shown
-85 2 ball valve O seating in an aperture P of

" the bushing K. The inner end of the eylin- -

40" der B i8 counterbored as at @ and provided
* with a plug: R housing a discharge spring-

- pressed check valve'S wlich controls the flow.

of fuel vil between a discharge chamber T

. -formed in the plug R and the interior of the

4 cylinder B.

" From the discharge chamber T fuel: il
is ‘adapted to be conveyed by radially dis--

- posed passages U .to suitable pipes V lead-
_1mng to the various spray nozzles (not shown)
50 of the eylinders of the engine (not shown).
- In this illustration only two such pipes V
- are shown, each pipe being adapted to be
. conneeted to the spray nozzles of 5 separate
: der.. There are ag ma,n%f “passages. U
55 V. a8 there are cylinders of the
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ce imore particularly to iedns.
.- Tor dis utH ' éuelg to-the spray noz- -
.5 zles of 'an engine having a plurality of cyl-

‘0. in the pump bod

-k 1s: normally hel ,

‘spring p_bearing against the head of the

“valve and a plate ¢ ;

- plug B and & shoulder 7. | ,.

% is adapted to. control the flow of fuel:pi]
T

~with a-bore w in the plug j.

.adapted to actuate the by-pass valve 4 there

discharging fue

-C, during t

e. - Bich “of the passages U aie con-’
L separate piston valve Woada
e-ina bore: X transverse to £

, means of a-spring - Y- bearing
t the tipper end of the' piston-valves.
piston valve W is- provided with -

ential groove Z which-is adipted, =

in the open position of thé valve, to' register o
_ with ‘the passage U. A

“Actuation ‘and proper timing of the valy
W is secured by means of a -cam b mount

~.on a removable nut ¢ screwed on theboss @
-ot:.the pump body A. Tlie cim' b’ ig-prefer-

ably coaxial with the punip “plunger.C and 70
is' provided with bevel gear teeth. & which

i I - are engaged by a bevelled pinion £ mounted
Referring to the drawings, the -fuel -purap-
-€oIOprises a pump body A having a pump

on' s countershuft g.- The shaft g and the -
cam. D rotate at g fixed relative vate, that is;
the ‘plinger C mugt reciprocate each tirme
one of the valves W is opened. T

The duration of injection i& controlled by -
& by-pass valve 4 mounted in a plug ; held = o
in plage by means of a nut % inan aperture | -
‘A. The by-pass valve 80°
- closed by means of a:

- interposed between the ‘
er7. The by-pass valve, 85
rom. the préssure chamber T to a° return’ B
pipe v connected with a passage » associated -
1 th A lever s op--
erated in synchronism with the cam D i
00 ..
being a-cap # interposed between the valve .

‘and the contact point a.. ‘The timing of |
‘the depressions of the valve A is controlled

by &' movable fulcrum member g pivoted as: -
at 2 on a. governor actuated arm 2. S
-In operation the plunger € js.adapted to
reciprocate at a rate corresponding to the
firing of»-theﬂenigine cylinders (not shown)
oil ‘at high pressure into
the pressure chamber T and thence into the
passages v.  Simultaneously the valves W .
are raised to a position permitting the fuel
oil"to escape through one of the passages » .
at eachlreci%’)ro‘cation.of the pump ‘plunger - = -
g the injection period-of tll)ie fuel 195
oil. The valves W are refurned to their .
seats by the springs' Y after injection has
been ‘terminated by depression of the by-

1o

10

pass valves A.

- It is understood. that ;‘a:sl__ mai:iy_‘: ‘vah}eé W e

nd. normally pressed to a closed ™~ * -




- will be provided as there are cylinders: of
the internal combustion engine, -
. TIf desired, the-valves W may
with anti-friction rollers 5 suitably mounted

5-ifi- the ends of the: valves and adapted to

ride on the cam b, - . :
Thus by the above-construction- ire ac-

. inbefore referred to. -

o T claim: O R o

- 1. A fuel pump for a multi-cylinder in-

- ternal . -corabustion . engine comprising a
pwnp cylinder, und phinger adapted to ve-

" ciprocate therein, a discharge .chamber for

“complished among others the objects here-

i» said -cylinder, a plurality. of passages
adapted to convey liquid fuel from said cyl-

-inder to the spray nozzles of an engine, and

. & piston valve in-each of said passages
- “adapted to control the flow of fuel therein,

by -2, A fuel pump for a multi-cylinder in-

- ‘pump cylinder ‘and plunger adapted.to re-
ciprocate therein, a discharge chamber for

s adapte
eylinder to the spray nozzles of an engine,
a piston valve in each of suid . passages
| -adapted to control the flow of fuel oil there-

S0 cessively, T
- 3. A fuel pump for a multi-¢ylinder in-

- -ternal combustion engine comprising a
~pump cylinder and plunger therein, a dis-
charge chamber dssociated with said eyl-
35 -inder, a by-pass valve for relieving pressure
in said - discharge chamber, passageways

- adapted to convey fuel .oil from said dis-

be. pro_v‘ifded.d

““ternal . combustion . éngine ' comprising’-a-

~said cyliider, a  plurality of passages.
to - convey  liquid fuel*from . said

in, and means to operate said valves suc-’

charge chamber to the spray nozzles of an = %

engine, piston valves adapted to control the-
flow of fuel oil in said passages, and meany:

to actuate said valves successively. ... .
‘4, A fuel pump for a multi-eylinder in-

ternal combustion engine comprising 4
pump body having a punmp cylinder therein,

aplunger adaptsd: to- reciprocate in sai

being

pressure in said discharge chamber, and pis-
ton valves adapted to reciprocate in said

pump body to control the flow of fuel oil in -
"sald passages. ' : :

5. A -fuel pump

a plunger adapted to reciprocate in.said
pump cylinder, a discharge chamber asso-

ciated ‘with said cylinder, said pump body.

being provided with radially disposed pas-

sages for conveying fuel oil from said dis-
charge chamber to the spray nozzles of an |
engine, a by-pass valve adapted to relieve

pressure ‘in said discharge chamber, piston

body to control the flow of fuel. oil in said
pagsages, and a cam journalled on said pump
body adapted to actuate said valves.

pump cylinder; a diScharge. chamber asso-. "
ciated with said cylinder, sald pump bedy - .-
rovided with radially disposed pas- - -
-sages for conveying fuel oil from said dis-
charge chamber to the spray nozzles of an -
engine; a by-pass valve adapted to relieve

. 86
| ip for a multi-cylinder in-

‘ternal  combustion. engine comprising  a
pump body having a pump cylinder therein,

60

o5

‘valves adapted to reciprocate in said pump - .

70

. In testimony whereof I have .signed- thls

specification. - ‘ . )
. ARTHUR G. LUNDSTROM.




