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 The present invention relates to fuel suppl?_'

ling and eff

It is an obJect of the present mventlon to pro-

| "_.Vlde an improved fuel mJectmn pump of sunn |
S phﬁ ed construction. |
.1t is a further ob"!ect of the. present mventmn
L .gf_-_:to provide a fuel injection pump so constructed
- and arranged to substantially reduce untimely -

(Cl 299—-—107 2)

" upper and lower enlarged portmns is d1sposed

. ‘-.mea,ns for internal combustion engines and more
- particularly to fuel injection pumps for control-
ecting the delivery of fuel under pres~
~sure to. the cylmderm of a sohd fuel 1n;ject10n en-

o _.gme

i) B

within the lmector nut - adjacent to the wvalve
- assembly with the stem of the valve 28, spring
34 and C-washer 36 recessed in the lower en-
‘larged portmn of passage 46.
‘sembly 20 disposed adjacent the nozzle or Spray

"With the valve as-

 tip 12 the enlarged head 28 is recessed in the en~

 fuel injection caused by fuel surgmg w1th1n the_ |

'__-f'_-mJector structure.

. These and other obJ ects are attalned in accord—',f |
o -.&1109 with the present invention by providing a

~ fuel injection pump in which fuel injection is

- controlled by an 1mproved multiple valve ar-
E .-,rangement which ﬂubstantlally reduces fuel in-
~ jection caused by fuel pressures in the internal
,,chambers resultmg from surgmg of the conﬁned .

“fuel.

For a better understandlng of the 1nventmn

- -I'reference may be had to the drawing in which

~Figure 1 is an elevational view partly in section
- and partly broken away of the fuel injection
~ pump of the present invention; Figure 2 is a
. view taken on the line 2—2 of Figure 1 with parts o
 broken away and parts in section. -

- Referring now to the drawmg there 1s 111us-
_trated the fuel injection pump of the prﬂsent in~-

- vention comprising a shell or casing 2 formed of

. an injector body portion 4 and an injector nut
~ portion 6 secured together in threaded engage-
© " ment at 8 with a sealing ring 18 of suitable ma-

+ terial, such as’ “neoprene” clamped therebetween

. sealed Jomt -Within the injector
onub pcrtlon 6 and at its lower end there is dis-

posed a nozzle or spray tip 12 formed with a cen-

' "-"tra,l passage {4 termmatmg at its upper end in

an enla,rged passage 16 and prov1ded with radlal-._

. ly disposed transverse passages 8. - Seated at
-~ the upper end of the nozzle or spray t1p {2 there
- is an mJector valve: assembly 20 consisting of a
P bushmg 22 having a central passage 24 enlarged
~ atits upper end. as shown. - Disposed in the pas-- %
. sageis a valve 26 provided with an enlarged head
28 with a conical seating surface 30 adapted to
— ";engage the valve seat 32 of the bushing 22.
- valve is yleldmgly urged to lts closed position on
| _.,i;-seat 32 by the helical spbring: 34 whwh surrounds
. the stem of the valve 26 with one end recessed
-~ in the enlarged upper end of passage 24 and the -
 other end in engarement with a C-washer 36,

-*,_jj'slidably secured to the stem of the valve 26. A

The

larged passage {6 of the nozzle or spray tip 2.
~ To avoid complete stoppage of fuel flow from
10 passage 24 of bushing 22 to passage {4 of the
nozzle or spray tip i2 because of breakage of
“spring 34, C-washer 35 or the stem of valve 26
'.--pelmlttmg the valve to fall by gravity to close
passage 4, the: enlarged head 28 is provided with .-
a transverse slot 42 which will permit fuel flow.

to passage 14 should the valve become inoperative

by breakage of one of the hereinbefore mentioned

valve parts. -

‘Positioned at the upper end of

valve spring cage 38 is a second valve assembly

in connectwn w1th valve assembly 29 a,nd valve -
- ﬂprmg cage 38. ST -

30

43 and valve spring cage 46 such as described

Dlsposed w1tb1n the casmg 2 tlﬁereu is a cylm-- :

- drlcal bushing 48 provided with a central pass& -
50 in communication with a,n annular space 52 |

surrounding the bushing by means of a passage

‘54 through the wall of the bushing. The lower -~
end of the bushmg 48 is seatéed on the upper
~end -of valve cage 46 with the bushing passage 5
50 and the central passage of the valve. sprmg_f D
cage 4§ |
 formed mth a reduced end 5§ which passes
 through an inwardly extending flange 28 formed =
integral with the injector body portion 4. Oppo-

. sitely disposed flat surfaces 68 formed on the
‘flange walls, see Figure 2, cooperate with similar
~ flat surfaces 62 on the reduced end 58 of bush-

commumcatmﬂ - The bushmg is

. ing 48 to prevent the rotation of the bushing

“within - the casing. " As shown ‘2 shoulder €4

- formed at the mnctmn of the body of bushing 48

40

and its reduced upper end 56 seats on the lower
 side of the inwardly extending flange 58; thus
 with the bushing 48. valve assemblies 20 and 44,
‘valve spring cages 38 and 46 and nozzle or spray
'4.5"__1;11:) {2 assembled, as shown, they are clamped
‘the injector body 4. An annular oil groove §§
-~ is formed in the wall of passage 59 at substantial- -
1y the upper end of bushing 48 and is connected

end-to-end as the injector nut § is threaded on

- with annular space 52 by a passage 88 through

the wall of the bushing. - To prevent surging fuel
within tha annular snace 5% from eroding the

- inner ‘walls of the iniector body 4 and iniector

~ nut 6, a cylindrical deflector 69 of suitable har ‘d

""'"-.':--i---.-;-valve sprmg cage 33 hawng a passage 40 with' 55

©_material is loosely posmmned wthm the ca,sing, e
'as shown | ] . R




3

Reciprocably_' mounted within the bushing 48

there is a piston or plunger 70. Adjacent the
lower end of the plunger there is provided an an-

2,628,866
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- the cylinder head 128 and secures the fuel pump

nular groove 12 which is in communication with

chamber 50 in bushing 48 through a longitudinal-
ly extending slot 14. The longitudinal slot 14

terminates in‘a recess 16 formed in the wall of
the piston-at its-lower-énd with one side wall 18

of the recess 16 extending helically and ecir-

cumferentlally around the piston, as shown.

The upper end of the piston 10 is formed with an

enlarged head 80 and an enlarged portion 82.

The head 83 of piston 78 is:-recessed:inan upper
- spring seat 84 which is yleldmgly urged:upwardly

by 2 helical spring 86. The:loweér end of-Spring 5

86 is seated on a lower spring seat 88 which in
turn is seated on an annular shoulder-90 :formed
in the inner wall of the 1n;|ector body portion 4.
‘The lower spring seat 88 is provided ‘with -5
longitudinally extending slot 92, see Figure 2,
"which -receives :the ‘end -of a -pin 94 .passing
<through -the wall of ‘the:injector body ‘portion &
-to -prevent - rotation of the lower . .spring seat -in
the -iniector ‘body portion 4.

“Rotatably mounted on-the upper: surface of the
dnwardly-extending flange 88 is-a -control-asseny-
Dbly 86 comprising a:sleeve 98:and-a control arm
- 100,-'see PFigure 2,-attached:to the sleeve at {52

by sultable means such:as welding. The control

-arm 1090: extends through a slot I&é in the wall -

. injector in the cylinder block.

In operation, fuel lines, not shown, connect'
the inlet and outlet fittings 120 and 122 to a fuel
pump, not shown, which forces fuel to circulate

under the pump pressure through the inlet fit-
“ting 128, the‘enlargedripdace 582 and out through
the outlet fitting 122 to-be returned to the pump.

Any well known means such as a rocker arm and
push rod engaging a cam on the camshaft of the

.engine-may be used to effect a downward move-
‘meént "of the follower (18 and the plunger 70.
"With'fuel cn:'culatmg in the annular space 52 and
illing ithe pumping chamber 56, the recess 718
‘arid “annular ‘groove 72 on the plunger 10, a

downward ‘stroke of the plunger closes the pas-

-sage-54 and forces-fuel entrapped in the pumping

chamber 59 under high pressure past the upper

‘and-lower valves and out of the orifices {8 and
~into the combustion space 13{ in the form of

~ finely divided spray. In this'connection it will

19
.y

- ing chamb‘el
~plunger -

-be vobvieus that the ‘angular _position of .the
-plunger ‘79 and the
-helical iside “wdll :78-0f i the ‘recess ‘76  determines
+the position of:theplunger in the pumping cham-

ceircumierentially extending

ber 8t which the passage 54 is closed to the pump-
“With «the . control rassembly .and
mn substantially the positions-as.shown,

- passage $& 1s closed as the.end .of .the:plunger

P
il
g e’

-of the iniector body: portion 4 extending .circum-

Terentially around. the body portion to permit.an

- _-angular movement of the ‘control arm and sleeve

{through substantially-90 degrees. The sleeve 98

receives. the -uppér portion of the 1educed end .

‘56 of -bushing 48 which extends above the .in-
‘wardly extending flange 58 and is: prowded with
“a central-passage 188 through -the end thereof
‘through whieh ‘the plunger ‘70 -passes ‘to: permit
‘rec¢iprocation:of the plunger.
tation of:the plunger and control of the quantity
- of fuel forced from the fuel pump iniector in: a

magnner whichiwill be-described hareinafter ~the
- passage 186 has a flat wall. portlon ‘not ‘shown,
‘Which -is ~afdapted to -engage g cooperating ‘fldt
:surface portion {08 on -the enlarged portion 82 -

‘of:the: plunger. “Sugh 4t construction permits re-
- ‘ciprocation-of ‘the.plungér in the-sleeve but re-
-stricts  rotary movemeént - of  the plunger to the

jangula,r movement of the contml asSembly in

the easing.

The plunger‘~m;-upperr and-lower: spring seats

To provide for ¥o-

-yiasses sthe “lower edgeof ‘the passage.
position~a maximum ‘volume of:fuel will be en-
Ttrapped in ‘the pumping -chamber
forced out of theinjector by.the downward move-

. In :this
~and “will (he

ment of the plunger. With theplunger and-con-

trologssembly ‘rotated, ‘the  eircumferentially ‘ex-
tending ‘helical sidewall .78 0f ‘receas T8 is placed
an position toiclose ‘the passage:hd atsa consid-
-¢rably greater.depth of theplunger in the pump-
ing :chhamber,:-thus. foreirg ‘o ‘smaller quantity of
~fuelfromthe injéetor. - '

‘Asthe plunger coritinues

- itsddownwaidostroke incany of lits rotatéd: posi-

'!--
G

:84-and £8,-control assemhly-98 and-spring-86-ate

held in asseinbled ‘relation rwithih the injector
‘body:4 Bv:a follower ‘sleeve | 18 which is’ ‘recipto-

cably Mmounted in-the uppér portion. of ‘the bhody.

Ar generahyic—sh ped - elamping “gpring {12 re-

Ceessed inian annularoroove f $4Uin tHe ifiner wall

‘of the body andiadiaceiit its Upper end 1eta1ns

the ‘follower: sléeve in the body.

- TPhréaded: passages Hs and’ ua commumca,tmg
‘With the annular- spmce ‘B2 teceive the-fuel inlet
-4nd olitlet fittings 128 and 122 Loth of which are
"adapted to removablv contam
-?as shown. -

The aﬂsembled in; ector is ﬁttEJ mto a, paseage

‘11ter‘el’ements (24,

85

f2€ in the cylmder block of a sahd fuel injection

‘engine ‘128 with the passage 126 formed with a
’Well conﬁguratlon conforming t6 the external
wall ¢ontour of the injector nuf portloh & there-

by. providing a'seat. for the m;;ectar on the enging

“head with the nozzle or spray tip 12 exposed in

- the compustion space i231.0f.the cylindér. A yoke

- . having arms 138 engaging the shoulder: {32 in-the
- ;_“ﬁutm Wall of the mJectm body é- is attached to

Anig 48
oUtlet ‘passages from: the pumping éhamber 50
'*‘o the nozzle or-€pray” tip ‘2, dovible the pressure

~tions in the bushing, the groove 72 opens -into
tHe passa,ge B4 and-fugl fromthe pumping ¢ham-
ber.is passedtlirough the: longltudmally extend-
ingislot Tas to ofoove 712 ang: backwardly through
‘$the “passage {54 rand against -
Fuel which leaks: by the:groove 72 and alonﬂ' the
side "wall of tthe ‘plunger 79 ‘is ‘entrapped in the

the - deﬂector 69,

0il groove 6§:gnd-drains through passage 68 to

=th.‘..ﬂa'r¥nular space 52,

"By placing the tworcheck valve assembhes 20
wmh like gpr mg “fensions in series in the

1ecrmied in'the pumping ¢hamber to- open the

*mw srovalveagainst ibs biaamg spring than would
hereguired to- epun the Upper valve a,gamst its
‘ﬁprmg ‘ténsion “or “a - smglﬂ ~yals Ve bﬁtween the
| 'pu*npmg cha.mber gnd ‘the noame
pluriger-Ta7 maves dow"‘zwardly in the entrapped
el in pumping chamber 89 the- pressure in’ the
'pumpmg chamb-el mcvea,ses until the tensmn oi
‘The’ spring- of the upper-valve is overcome thus
?'ﬁllmg the nassagﬂ 4¢with fuel under the pressure
ofthe fuel in: pump*ng chamber 50,

~As - the

The pres-
siire “0f the “fuel "in passa,ge 4‘;9 acts upwardly

Jaﬂamst the valve addmg to the. tension .of “its

 ¢losing $pring to: teEqltire. in ‘pumping chamber 50

70

19

g fuel pressure sub‘stantlally two t1mes the pres-

"sure of the fuel 1]:1 passaﬂ‘e 43 to . overcome the
‘uensmn Of sprmg 3’& in' the lower valve assembly

1 open valve . 95 and -force «the - fuel . from

chambm BD. through the .outlet. passages to thﬂ.

-erﬁces [3 of the :aozzle l2

rrrrr



' lower 'valve substantmlij near the outlet oriﬁcés,

optimum operating characterlstlcs are prowded |
“With the two valves in series in the outlet pas- |

¥ sage a sufficiently high pressure is _reqmred for
ejection of the fuel that pressures built up in the

pumping chamber and connected passages due to

surging of the fuel during the movements of the

plunger in the bushing are not sufficient to open
- the valves and prematurely eject fuel to the

combustion chamber 13f{. Further, with the
~ lower valve placed substantially near the orifices

18, air or combustion gases which may become

entrapped in the passages of the nozzle {2 by the

- movement of the piston are reduced to a mini-
~ mum thus maintaining fuel to air ratios whlch_

- are substantially constant.
-~ What we claim as new and dEaII'e to secure by
Letters Patent of the United States is:

In a fuel injection pump, a casing comprising

upper and lower hollow members having their

. adjacent ends in telescoping interthreaded en-
- gagement, said upper member having

an internal

2,628,866

having an internal shoulder Leﬁhing the ldwér
~limit of said fuel

receiving chamber and a pas-
sage extending therefrom through the lower
end of said lower member, said central passage

“having an internal shoulder adjacent its lower
end, a fuel nozzle fitting the lower end of said

passrage- and . retained by said shoulder, said
ozzle having a longitudinal fuel duct of  re-

| ﬁtrlctea capacity terminaiing at its upper end'

10

15

in an enlargement, a check valve assembly in

sald passage comprising a downwardly opening
check valve having g head loosely received in
sald enlargement with a stem extending uowa.rdly :

in said passage, a valve seat resting on said noz-

zle and having a longitudinal duct embracing the

valve stem with only sufiicient clearance to ac-

 commodate required fuel flow during pump opera-

20

tion, & spacer resting on said seat and having a
downwardly open recess in its lower end forming
an enclesure for said valve stem, resilient valve

~ closing means substantially filling the space be-

flange forming a lower fuel receiving chamber

and an upper spring chamber, said flange having

an opening connecting said chambers, sald open-

ing having a flat side, a cylmdrlcal bushing dis-

side fitting said opening and a lower portion of
‘larger dlameter in.abutment with the underside of

said bushing and extendmg Irom the upper end

o thereof into said spring chamber, a spring retam-

er secured to the upper end of said plunger, a heli-
-cal spring compressed between said retainer and

 said flange, a follower of inverted cup shape en-

closing the retainer and gu1ded for reciprocavion

 therewith by the side walls of said spring cham-
‘ber, said plunger having an elongated flat sided

portion embraced by said spring, an inver ted cup-

~ posed longitudinally within said casing having
a reduced diameter upper portion with a flat

30
'said flange, a plunger slidably fitting the bore of

35

tween said stem and the interior surfaces of said
recess, sald spacer having a leongitudinal fuel -
duct eoxrmumcatmg mth said recess and terml-

nating at its upper end in an enlargement, a sec-

ond check valve assembly in said passage iden-

tical to said first named assembly. havmg its

valve head loosely received in said spacer  en-
largement and its valve seat resting on sald
sbacer, a second spacer in salc. passage identical
to said first named spacer gnd resting on the

valve seat of said second check valve assembly,
said valve seats and spacers having a close fit

throughout their length with the walls of said

‘passage and being clamper‘ in stacked end- to end
-abutting relation between said nozzle and said

bushing by the interthreaded engagement of
| _Mala upper and lewer members.

4()

shaped sleeve having a flat sided aperture in its

- end wall slidably fitting said plunger portion, a

control arm secured to said sleeve and passing

| through the side wall of said upper membper, said
‘upper member being provided with an elongated

~ slot accommodating rotation of said arm to ef-
- fect angular adjustment of said plunn*er about the

- axis of said bushing, said bushmg lower portion
~ forming a fuel pumping chamber below said

p1u11ger and provided with a plunger controlled

port i
may enter said pumping chamber from-: said fuel

receiving chamber when the plunnel is retracted

by said spring, said upper member having fuel
5H

- inlet and outlet connections communicating with
sald fuel recewmg chambel S&ld lower membe:t

45
' Number

50
in the bushing wall through which fuel
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