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This:invention. relates: to.fuel: injection: pumps.
such;, for example,, as;.are employed: with. engines.
of: the. compression-ignition type, more. particu--
larly to: fuel: pumps; adapted. to: be. mounted . on-
the; eneine. bloek: for: operation:. by: an. engine:
driven-part and the invention: has:for: an- objeet.
the prov1s1on :0f: 1mproyed pUmp: structures of this

<the engine block;.fhé
i gned open—

offthe pump plston and;; =eng1ne drwen 1ec1p-
rocating push rod -or operatmg member: Ing
such; pump: structures: & spring: cup-surrounding

body-opemng upon 1ec1proca-~

ressure .developed m'fuel 1nject10n pumps:
his: type;: leakage of:fueloil past: the piston-is;
inevitable and fuel oil:thusileaking from:the:pumps
escapes:through thevent-holes in the spring cup.
In order to prevent objectionable dilution of
the lubricating;oilrof 'the:engine: by: the fuel oil
leakage, attempts hayve been made. to.collect. the
fuel oil"as it is discharged “from..the.spring-cup:
vent-holes in an annular receptacle surrounding
the push rod:in-the- engine-bloek=openings, but
such aftempts have not me ith success; dues
laygely to the:fact that the; lrl,~ ‘;,_sp‘e‘ed rec_ip;mqa::

1

Further attempts. to. prevent: thls obJectmnable
condition have involved the-usesofisplashiguards
or bafles of generally umbrella shape carried by
the push rod, but such expedients likewise have
not been successful because of the tendency of
the leakage-oil collecting on the lower edge of
the umbrella to work its way up the under side
of the umbrella and onto the push rod during
reciprocation of the parts. It is a further object
of this invention, therefore, to provide in a fuel
injection pump an improved spring cup construc-
tion for insuring that the fuel oil leakage from
the pump is effectively conducted to the recepta-
cle therefor, whereby dilution of the lubricating
oil of the engine is minimized.

} - In.carrying out the invention in one fqrm a

(L. 103—202).

- preventing: compression: effects;
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pump; of: the: class: deseribed is: provided: with: a:
spring: cup: in:. whieh: vent- holes: are. formed. in:
the: bottom. wall: immediately- adjzeent. the outer
edge: thereof: and; & cylindrical. sleeve: extending:

» from the bottom wall and disposed: inwardly. of:

the: vent. holes: is: provided: for' gniding: into: a
receptacle:the fuel oil:leakage:discharged through-
the vent: holes; the: sleeve: being: of. a: greater
length:than.theraxial displacement. of the.spring:

» eupduring -operation: of . the pumps.

For- a:more; complete: understanding: of: the: in=-
vention;, reference: should: now: be. had: to; the:
drawing:in: which; the:single: figure: is.an..eleva~
tional: view: of; a. fuel: injection: pump: embodying;

- the:- present: invention: mounted: on: an: engine:

hloek;, a portion.of; the: pump and. the: block: bew
ing: sectioned- along; the:axial. center: line: of: the:
pump more:clearly: to:illustratesthe construction:.

Referring; now:to, the;drawing; the:invention:is:

- shown as embodied:in.a:fuel.iniection pump. hav-

ing-pumyy hody; 1 0: provided -with' an; annular ex=

ternal flange - by means:of which:the:;pump;may:
be:secured:to, the: engine:block: 12 by: suitable-cap:
boltsy (not..shown);. .the: pump: body: {0: and. the:
engine. block: 12: being: provided: with . aligned:
openings: 13-and; 14, respectively;. The:fuel in=-
jection:pump;is.of:a:type.generallyrknownsinithe:
art-and.includes a:cylindersbarrel: I'5;, theslower:
end. of, which extends:into: the:opening 13.-and:
a.reciprocatable:piston:( 6, thelowerend.of which:
extends .fromt. the: cylinder: barrel- 19, as:showns

The.pump;:is.of . thes typerin..which: thes pump:
function is:achieved.by:therreciprocating. move=-
ment:.of; the: piston:.16::and: the -amount. of fuek:

5« delivered:in-each: strokeds.adjusted by:rotation:of:

the piston;(6-in the:cylinder-barrel. .

The manner in which the rotation: of:the: plston i
is utilized. to -control-the-amount-of: fuel delivered
by the . pump:; will: be:well understood- by: those:
skilled: in. the: art. and: no-detailed: explanation:
issthought«to:be:necessary: other: than to.pointi
out that a longitudinally movable rack (7 is ar-
ranged to effect rotation of a sleeve 18 having
a slot 19 adapted slidably to engage an upstand-
ing finger 20 extending from a collar 21 which

is rigidly secured to the piston 16. Adjacent its

lower end the piston 16 is provided with a head
22 for receiving a spring retainer 23 adapted to
be engaged by the lower end of a spring 24, the
upper end of which bears against a spring re-
tainer or washer 25 arranged to engage a suitable
shoulder 26 formed in the pump body (0.
Surrounding the spring 24 and the lower end
of the piston (6 is a spring cup 27 which slidably
engages the walls of the pump body forming the
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opening (3. The bottom wall of the spring cup
27 engages the lower end of the piston {6 and the
spring retainer 23 and is in furn engaged by an
operating member or a push rod 28 which is
adapted to be reciprocated in timed relation to the
engine by suitable engine driven means (not
shown). Disposed within the opening 14 in the
engine block 12 and surrounding the push rod
28 is a guide 29 which is formed as shown to pro-
vide an annular channel or receptacle 30 sur-
rounding the push rod. It will be understood
that suitable outlet or drainage means (not
shown) are provided for withdrawing from the
annular receptacle 30 any fuel oil which ac-
cumulates therein,

During operation of the pump piston 16 by
the push rod 28 the spring cup 27 reciprocates
in the opening (3 at high speed and in order
to prevent compression effects within the open-
ing 13 of the pump body the bottom wall of the
spring cup 271 must be provided with vent holes.
In accordance with the present invention a series
of vent holes 31 are provided disposed adjacent
the outer peripheral edge of the bottom wall of
the spring- cup.

Although the piston 16 of the fuel pump is
provided, in accordance with the usual practice,
with a plurality of sealing grooves 32, it will be
understood that oil leakage past the piston is
inevitable under the high pressures developed by
the pump and it will be apparent that such oil
leakage will be discharged through the vent holes
31 in the bottom wall of the spring cup 21. The
vent holes 31 are disposed, as shown, immediately
above the -annular receptacle 30 and in order
effectively to guide the oil leakage into the re-
ceptacle even though the spring cup. is recip-
rocating at high speed, a cylindrical sleeve 33 is
provided, extending downwardly from: the bhot-
tom wall of the spring cup, the sleeve 33 being
disposed inwardly of the vent holes 3f. The
length of the sleeve 33 exceeds the stroke of the
pump and the push rod: 28 and consequently
0il leakage accumulating on the lower edge of the
sleeve 33 cannot work.its way up the inner sur-
face of the sleeve 83 to such an extent as to
reach the push rod 28. Consequently the fuel
oil which leaks from the pump and is discharged
through the vent holes 31 will be substantially
entirely confined to the receptacle 39 and dilu-
tion of the lubricating oil of the engine is avoid-
ed.” While the sleeve 33 has been shown as having
been formed integrally with the:spring cup 21
it will, of course, be understood that this sleeve
may be made as & separate part if desired and
secured to the bottom wall of the spring cup in
any suitable fashion.

While a particular embodiment of the inven-
tion has been shown, it will be understood, of
course, that the invention is not to be limited

thereto, since many modifications may be made,
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and it is contemplated, therefore, by the append-
ed claims, to cover any such modifications as fall
within the true spirit and scope of the invention.

What is desired to be secured by Letters Patent
of the United States is:

1. A spring cup for a fuel injection pump of
the class described, said spring cup having a
vent hole in the bottom wall thereof disposed
adjacent the outer edge of said bottom wall and
a cylindrical sleeve rigid with said cup extending
from said bottom wall and disposed inwardly of
said vent hole for guiding fuel leakage from said
pump discharged from said cup through said
vent hole.

2. A spring cup for a fuel injection pump of
the class described, said spring cup having vent
holes in the bottom wall thereof disposed ad-
jacent the outer edge of said bottom wall and
& cylindrical sleeve rigid with said cup and ex-
tending from said bottom wall disposed inwardly
of -said vent holes for guiding fuel leakage from
said pump discharged from said cup through
said vent holes, said sleeve being movable with
said cup and having a length greater than the
axial displacement of said spring cup during
operation of said pump.

3. A spring cup for a fuel injection pump of
the class described, said spring cup having vent
holes in. the bottom wall thereof disposed ad-
jacent the outer edge of said bottom wall and
a cylindrical sleeve rigid with and extending
from said bottom wall immediately adjacent and
inwardly of said vent holes for guiding fuel leak-
age from said pump discharged through said
vent holes.

4, A spring cup for a fuel injection pump of
the class described, said spring cup having vent
holes in the bottom wall thereof disposed ad-
jacent the outer edge of said bottom wall and
& cylindrical sleeve rigid with said cup and ex-
tending from said bottom wall immediately ad-
jacent and inwardly of said vent holes for guid-
ing fuel leakage from said pump discharged
through said vent holes, said sleeve =being longer
than the stroke of the pump.

ROBERT A. LASLEY.
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