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5 Claims.

This invention relates to angularly adjustable
couplings, - particularly  hydraulic timing cou-
plings or governors for fuel pumps for compres-
sion ‘ignition engines.
the present invention is to utilize the varying
pressure developed by the' fuel pump for auto-

The principal object of

matically regulating the time of .injection of the

fuel in accordance with the speed of the engine.
Other objects are simplicity and cheapness of
construction and compactness of design. The
invention consists in the hydraulic timing device
and in the construction, ¢combinations and ar-
rangements of parts hereinafter described and
claimed.
In the accompanying drawings, which form
part of this specification and wherein like sym-
- bols refer to like parts wherever they oceur,
Fig. 1 is a side elevational view of a Diesel en-

The lower or fuel section C of the base pump
comprises a housing 45, which contains the mech-
anism for continuously reciprocating and rotat-
ing, the pump plunger 33. This mechanism com-
prises a cam shaft 46 extending horizontally
through the lower portion of the housing 45 below
and at right angles to the pump plunger 33.
The cam shaft 46 is driven by or in unison with

. the engine and is adapted to rotate a cam 47

1

gine fuel injection pump provided with a hy-

@raulically actuated timing mechanism or gov-
ernor embodying my invention,

Fig. 2 is an elevational view of the governor
‘showninFig.1, -

Fig. 3 is & part side elevational and part ver-
tical longitudinal sectional view of the gov-
ernor housing and the adjacent portion of the
injection housing, showing the passageway lead-
ing from the pump to the governor cylinder, and
the valve for regulating the size of the outlet
orifice of said passageway,

Fig. 4 is an enlarged section similar to Fig. 4
through the lower portjons of the injection pump
and governor housing,

Figs. 5 and 6 are vertical cross-sectional views
on the lines 5--5 and 88, respectively, in Fig. 4,

Fig, 7 is a horizontal fragmentary section on
the line 1—17 in Fig. 3; and

Fig. 8 is a vertical fragmentary section on the
line 8—8 in Fig. 3.

In the accompanying drawings, my invention
is illustrated in connection with a pump for the
fuel injection system’ of a compression ignition
engine, The pump apparatus illustrated in the
accompanying drawings is of the type shown in
my co-pending application, Serial No, 364,232,

filed November 4, 1940, and comprises three super-

posed, rigidly connected sections, namely, an up-

per fuel supply pump section A that communi- -

cates through a fitting 4 and conduit § with a
fuel supply tank (not shown), an intermediate
fuel injection pump section B having a plurality
“'of fuel discharge conduits 31, one for each en-
gine cylinder, and a lower base section C con-
taining the driving mechanism for the fuel injec-
tion pump.
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having identical circumferentially spaced lobes
corresponding in number to the number of dis-
charge passageways 34 of the injection pump.
The cam shaft is supported in suitable roller
bearings 48 mounted in alined openihgs in op-
posite ends of the housing 45. Surrounding the
cam shaft 46 adjacent to the driven end there-
of is a suitable oil seal 49 that is supported in
an opening provided therefor in a plate 50 that
is removably secured to said housing 45 by cap
screws 5§0a.

The lobes of the cam 47 are adapted to suc-

‘cessively engage a tappet roller 5f that is jour-

naled on a pin 53 carried by a cylindrical tap-

" pet block 54 having an outer shell 56 rigid there-

with. This tappet block is reciprocable in an up-.
right cylindrical guide sleeve 59 that is disposed
in a vertical bore 88 that leads upwardly through

-the top of the housing 43 from the cam shaft
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receiving opening therein; and said tappet guide
sleeve has an outstanding peripheral flange 64
at the top thereof that rests on an annular seat
62 provided therefor in said vertical bore. The
tappet block 54 has a diametrical T-slot 65 in the
top thereof adapted to receive a grooved lower
end portion 66 of the pump plunger 33, where-

by said tappet block and plunger are connected

together for joint reciprocating movement but
may be disconnected by relative movement cross-
wise of the plunger axis. The upward or pres-
sure stroke is imparted to the pump plunger 33
by the engagement of the lobes of the cam 47

" with the tappet roller 5l carried by the lower

50

end of said plunger. The downward or suction
stroke is imparted to the plunger 33 by a coil
compression plunger retracting spring 67, which
surrounds the tappet guide sleeve §9 with its
lower end seated on an outstanding base flange
56a on the tappet shell §6 and with -its under
end bearing against the upper side of the cut-
standing base flange 81 of said tappet guide sleeve.

In accordance  with- the present invention,

means are provided for circumferentially adjust- -

ing the pump operating cam 47 relative to the
cam shaft 48 during rotation to advance or re-
tard the time of the. fut_el injection; and this tim-
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ing means is operatively connected to the supply

pump for automatic operation by the pressure .

developed by the supply pump A. This timing
device comprises a sleeve 100 having the cam 47
formed thereon or rigid therewith.
is mounted on the cam .shaft between the two
supporting bearings 48 therefor, thrust washers
101 being interposed between the ends of said
sleeve and the inner raceway members 48a of the
respective bearings tc take up the end play and
end thrust of said sleeve. '

The driving connection between the cam shaﬁ;~

46 and the cam sleeve (00 comprises a tubular
coupling member 102 that is disposed in axial
alinement with said cam shaft at the inner end
thereof and has two diametricaily opposed lon-
gitudinally disposed arms or branches {03 that
extend. between said cam shaft.and sleeve mount-

ed thereon. These splines or branches 103 of the .

coupling member 102 fit within and are slidable
lengthwise of diametrically opposed longitudinal
peripheral grooves (04 "in the cam shaft 46,
thereby providing an axial sliding driving con-
nection between said cam shaft and said coupling
member, The branches 1903 of the coupling mem-
ber 102 have series of external teeth or ribs 1065
that are disposed at an.oblique angle to the axis of
said member and intermesh with a corresponding
series of teeth or ribs 106 formed in the bore of
the cam sleeve 100. By this arrangement, the
rotary motion of the cam shaft 46 is transmitted
to.the cam sleeve 100 through the coupling mem-

ber 102 in all positions of axial adjustment of’

the latter, while axial movement of said coupling
causes relative rotary movement of said cam shaft
and sleeve, thereby advancing of* retarding the
cam 46 with respect to the cam shaft, depending
- on the direction of axial sliding movement of
said coupling, and thus changing the timing of
the fuel injection of the punip B,

The coupling member is slid in one direction of
its axial sliding movement by means of a piston

107 that is reciprocable in a horizontal bore 108 -

prov1ded therefor in the lower portion of a hous-
ing D that is secured flatwise to the adjacent end
face of the injection pump housing C. The hori-

zontal piston supporting bore 108 is disposed in

axial alinement with the horizontal cam shaft
receiving bhore of the injection pump housing C
and the piston 187 cooperates’ with the closed
" inner end-of the bore 108 to form a pressure space
-or chamber 109 inwardly of said piston. The pis-

This sleeve.
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end thereof that snugly fits the cylindrical wall
of the pressure space or chamber {08 and is
tightly clamped to the end wall of said piston
round an axial stud {8 thereon by means of &
clamping washer {19 and a nut 120 threaded on
said stud.

The piston- 107 is sid endwise against the
pressure of the springs. {12 and {18 by means of
fluid pressure developed by the supply pump A
for the fuel injection pump B. The connection
between the supply pump A and the pressure
space or chamber 108 of the fuel injection timing
device comprises & passageway 85b which opens
through the side wall of the housing 45 and is

connected by a ferrule 88a to a passageway 85¢

in the housing D. This passageway 85¢ opens at
its inner end into the pressure space or chamber
109 between the inner end of the bore 108 in said
hqusing and the piston 107 working in said bore,
The passageway 88c is provided with an exten-
sicn or branch 854 that opens into the lower end
of a bore 12{ that leads downwardly through the
top of the housing D.

The lower end portion of the bore [2¢ is
threaded to receive a needle valve 122 for control-
ling the size of the orifice §23 between the branch
passageway 85d and said bore. The needle valve
122 has a diametrical bore 124 therein below the
threaded portion thereof and an axial passage-.

" way or bore {25 leading upwardly from said di-

ametrical bore and opening through the top of
said valve, thereby permitting passage of the
fluid pressure through said valve when the latter
is open: . The upper end of the bore {2{ for the

- valve 122 is closed by a screw plug {21a, which is

spaced above the upper end of said valve to provide
a chamber 126 therebetween; and this chamber
communicates through s horizontal passageway
127 with a conduit or passageway 128 that leads
from the housing D to the fuel supply tank for
the fuel supply pump.

By the arrangement described, the pressure
developed by the supply pump A is utilized for
automatically adjusting the timing coupling 162
to thereby advance or retard the cam sleeve (06
with respect to the cam shaft 46 while the lat-
ter is rotating and thus change the timing of
the fuel injection. The supply pump A, delivers
a fixed quantity of fuel per stroke, and the pres-
sure necessary to deliver this fuel to the injec-

_tion pump will vary according to the square of

ton {07 is an outwardly opening cup-shaped pis~ |

ton that is adapted to receive the closed end of
the coupling member 102; and said end of said
coupling member abuts flatwise against the end
face of a hardened stud or button $i6 that is
press fitted in an axial recess 114 provided there-
for in the end wall of said piston. Thé closed end
of the coupling membeér (02 is held against the
button 110 provided therefor in the piston 107 by
, means of a coil compression spring 112 having
one end seated within an axial recess {13 provided
therefor in said end of said coupling member and
the other end seated in an axial seat { {4 provided
therefor in the adjacent end of the cam shaft 46.

The piston 107 is shifted inwardly in the bore

the speed of rotation of the cam shaft 46. Thus,
this supply pump pressure will increase as the

" speed of the engine increases and thus cause the

85
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operating piston {07 of the timing device to move
against the pressure of the springs {12 and ({5
and force the timing coupling 102 axially of the
cam shaft 46 and the cam sleeve 100 driven there-
by. During this movement of the coupling mem-
ber. 102, the helical or oblique rib-and-groove
connection 105, 106 between said member and

" the cam sleeve {00 will produce a phase change

k-]

108 by means of a coil compression spring (1§

that surrounds the coupling member 162 and has
one end seated in the cup portion of said piston
and the other end supported in an annular spring
seat member {16 that fits. within the adjacent
end of the horizontal cam shaft receiving bore
in the injection pump housing C. The piston 107
has & rubber packing ring 117 fixed to the inner

70

7

between the cam shaft 46 and said cam sleeve,
and thus bring about a change in the timing of
the fuel injection. The timing may be adjusted
te suit different engine characteristics by provid-
ing springs 12 and 115 of different strength of
deflection. The timing device may be manually
adjusted by means of a screw 129 that is threaded

through the housing D in ‘abutting relation to

the axial stud 148 on the timing control piston
107, The housing D may be provided with an
opening leading from the pressure space or cham-
ber 109 and normally closed by a screw plug 30
50 as to allow the escape of air from said space

'
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in order to obtain a more positive hydraulic
.~ action. If necessary, the timing device pres-
sure may be vented back to the main supply tank
through the orifice 123 controlled by the needled
valve 122, 'This valve may be adjusted to pro-
vide a proper vent or discharge orifice 123 for dif-
ferent installations. - In scme installations; how-
ever, proper operation of the timing device may
be obtained with' the needle valve completely
closed. )

The hereinbefore described arrangement ad-
mits of considerable modification without de-
parting from the invention. Therefore; I do not
wish to be limited to the type of supply puthp and
injection pump shown and described.

What I claim is:. |

1.  An angularly adjustable coupling compris-
ing a-shaft, a cam sleeved on said shaft for rotary
but non-axial sliding movement relative there-
to and a coupling member interposed between
said shaift and said cam and having an axially
slidable but non-rotary driving connection with
said shaft -and having a driving connection with
said cam adapled o cause relative rotation of
said shaft and cam when saild coupling member
is moved axially thereoi, a cylinder dispesed in
axial alinement with said axisliy slidable cou-
pling member, g piston mounted in said cylinder
in endwise abuiting relation (o said coupling
member, a fluld pressure supply conduit open-
ing into said cylinder;, whereby said piston and
coupling mernber are operable in one direction by
the pressure trandmitted to said cydnder by said
conduit, a spring operatively engaging said pis-
ton for operating the same in the opposite direc-
tion, and a spring interposed betwesn said shaft
and said coupling member for pressing the lat-
ter axially inte engagement with sa2id piston.

2. An angularly adjustable coupling compris-
ing a shaft, & cam mounted on said shaft, and a
coupling member Belween said-shaft and said
cam and having an axiaily slidable buf non-
rotary connection with said shafi and having a
connection with said cam adapted to cause rela-
tive rotation of sald shafy and cam when said
coupling member ig moved axially of said shaff, a
cylinder disposed in axial alinement with sajd
axially slidable coupling member, a piston re-
ciprocable in said cylinder and cooperating with
said coupling member to shift the latter axially
in one direction, & fivid pressure supply condui
opening into said cylinder, whereby said piston
is operable in such direction by the pressure
transmitted o said cylinder by said conduit, o
spring operatively engaging said piston for oper-
ating the same in the opposite direction, & hard-
ened stud press-fitted in an axial recess pro-
vided therefor in said piston, snd & spring in-
terposed between said shait and sald coupling

member for pressing the latier axially into en-

- gagement with s2id stud. .
3. An angularly adjusiable coupling compris~
ing & shaft, a sleeve on said shalé, a driving con-
nection between sald shaft and sleceve comprise
" ing a tubular coupiing member disposed In axial
alinement with said shafi af one end thereof and
extending between sxid shaft and said sleeve and

[,
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having an axially slidable but non-rotary con-
nection with said shaft and a series of oblique
ribs cooperating with a similar series of ribs on
said sleeve, and pressure responsive means for
sliding said coupling member axially of said shaft
and sleeve, said means comprising a cylinder
dizposed in axial alinement with said coupling
member, a piston reciprocable in said cylinder, a
spring interposed between said shaft and cou-
pling member for holding the latter in endwise -
abutting relation to said piston, a second spring
bearing against said piston and exerting an end-
wise pressure thereon in the same direction- as
said first mentioned spring, a conduit leading to
said cylinder for supplying fluid pressure thereto
to shift said piston and said coupling member
axially against the force of said springs, said
conduit having an outlet orifice, and means for
varying the size of said orifice.

4, An angularly adjustable coupling compris-
ing a shaft, a separate cam mounted on said
shaft for rotary but non-axial sliding movement
relative thereto, a driving connection between
said shaft and said cam adjustable to advance
or retard said cam with respect to said shaft, and
fluid pressure responsive means cooperating with
said driving connection for adjusting the latter,
said driving connection tomprising a coupling
member extending befween said shaft and said
cam and havVing an axially slidapkle but non-
rotary connection with said shaft and an oblique-
ly siideble but non-rotary connection with said
cam, and sald fuid pressure responsive means
comprising a cylinder disposed in axial alinement
with said shaft, a piston reciprocable in said cyl-
inder, a spring interposed between said shaft and
said coupling member for holding the latter in
endwise abutting relation ic said piston, a sec-
ond spring hearing against said piston and exert-'
ing an endwise pressure therecn in the same di-
rection as said first mentioned spring, and o con-
duit for supplying fluid pressure to said cylinder
to shift said piston and coupling member axi-
ally against the force of said springs.

5. An gngularly adiusizble coupling compris-
ing & shaft adapted to be driven {rom one end
thereof, axially spaced bearings for the other
end of said shaft, a sleeve ‘mounted on said shafi
between said bearings, a driving connsction be-
tween said shaft and said sleeve comprising a
tubular coupling member located at said cther
end of said shafi in axial alinemient therewith
and extending thwrcugh the endmeost bearing at

-said other end ¢f szid shaft and between said

shaft and said sleeve and having an sxially sld-
able but nonr-rotary connection with sald shafi
and g series of external obligue ribs cooperating
with g similer series of ribs in ssid sleeve, a spring
cooperating with said coupling member for urg-
ing the same in one Girection: of its axigl slid-
ing movement, snd fuld pressure actuaied means
cocperating with the outer end of said coupling
member for moving the sameé in the other direc-
tion of its axial sliding movement against the

_pressure of sai¢ spring.

HERBERT C. EDWARDS,



