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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 
matically regulating the time of injection of the 

The principal object of 

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 occur, 

Fig. 1 is a side elevational view of a Diesel en 
gine fuel injection pump provided with a hy 
draulically actuated timing mechanism or gov 
ernor embodying my invention, 

Fig. 2 is an elevational view of the governor 
shown in Fig. 1, 

Fig. 3 is a 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 portions of the injection pump 
and governor housing, 

Figs. 5 and 6 are vertical cross-sectional views 
on the lines 5-5 and 8-6, respectively, in Fig. 4, 

Fig. 7 is a horizontal fragmentary section on 
the line 7-7 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, 
fled 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 5 with a 
fuel supply tank (not shown), an intermediate 
fuel injection pump section B having a plurality 
of fuel discharge conduits 37, one for each en 
gine cylinder, and a lower base section C con 
taining the driving mechanism for the fuel injec 
tion pump. 

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 camshaft 46 is driven by or in unison with 
the engine and is adapted to rotate a cam 47 
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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 openings in op 
posite ends of the housing 45. Surrounding the 
camshaft 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 50a. 
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 60 that leads upwardly through 
the top of the housing 45 from the cam shaft 
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receiving opening therein; and said tappet guide 
sleeve has an outstanding peripheral flange 6 
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 4 
with the tappet roller 5 carried by the lower 
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 59 with its 
lower end seated on an outstanding base flange 
56a on the tappet shell 56 and with its under 
end bearing against the upper side of the cut 
standing base flange 6f 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 4 during rotation to advance or re 
tard the time of the fuel 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 to having the can 
formed thereon or rigid therewith. This sleeve. 
is mounted on the cam shaft between the two 
supporting bearings 48 therefor, thrust washers 
O being interposed between the ends of Said 

sleeve and the inner raceway members 48a of the 
respective bearings to take up the end play and 
end thrust of Said sleeve. i 
The driving connection between the can shaft 

46 and the cam sleeve 00 comprises a tubular 
coupling member 02 that is disposed in axial 
alinement with said cam shaft at the inner end 
thereof and has two diametrically opposed lone 
gitudinally disposed arms or branches 03 that 
extend between said camshaft. and sleeve mount 
ed thereon. These splines or branches 03 of the 
coupling member 02 fit within and are slidable 
lengthwise of diametrically opposed longitudinal 
peripheral grooves 04 in the can shaft 6, 
thereby providing an axial sliding driving con 
nection between said camshaft and said coupling 
member. The branches 03 of the coupling mem 
ber 02 have series of external teeth or ribs (5 
that are disposed at an oblique angle to the axis of 
said member and intermesh with a corresponding 
series of teeth or ribs 06 formed in the bore of 
the can sleeve 00. By this arrangement, the 
rotary motion of the camshaft 46 is transmitted 
to the cam sleeve 00 through the coupling mem 
ber 02 in all positions of axial adjustment of 
the latter, while axial movement of said coupling 
causeS relative rotary movement of said camshaft 
and sleeve, thereby advancing or retarding the 
can 46 with respect to the can shaft, depending 
on the direction of axial sliding movement of 
Said coupling, and thus changing the timing of 
the fuel injection of the pump B, 
The coupling member is slid in one direction of 

its axial sliding movement by means of a piston 
07 that is reciprocable in a horizontal bore 08 . 
provided 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 bore of the injection pump housing C 
and the piston to cooperates' with the closed 
inner end of the bore 08 to form a pressure space 
or chamber 09 inwardly of said piston. The pis 
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end thereof that snugly fits the cylindrical wall 
of the pressure space or chamber 109 and is 
tightly clamped to the end wall of said piston 
round an axial stud 8 thereon by means of a 
clamping washer 9 and a nut 28 threaded on 
Said stud. w 

The piston O is slid endwise against the 
pressure of the Springs ff2 and 5 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 9 of the fuel injection timing 
device comprises a passageway 85b which opens 
through the side wall of the housing 45 and is 
connected by a ferrule 86a to a passageway 35c 
in the housing D. This passageway 85c opens at 
its inner end into the pressure space or chamber 

9 between the inner end of the bore 08 in said 
housing and the piston to working in said bore. 
The passageway 85c is provided with an exten 
sicn or branch 85d that opens into the lower end 
of a bore 2 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 22 for control 
ling the size of the orifice 23 between the branch 
passageway 85d and said bore. The needle valve 
22 has a diametrical bore 24 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 22 is closed by a screw plug 2a, which is 
Spaced above the upper end of said valve to provide 
a chamber 26 therebetween; and this chamber 
connunicates through a horizontal passageway 
2 with a conduit or passageway 28 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 A2 
to thereby advance or retard the cam sleeve G 
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 01 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 a 6 that is 
press fitted in an axial recess provided there 
for in the end wall of said piston. The closed end 
of the coupling member fo2 is held against the 
button to provided therefor in the piston 07 by 
means of a coil compression spring 2 having 
One end Seated within an axial recess 3 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 camshaft 46. 
The piston to is shifted inwardly in the bore 

the Speed of rotation of the camshaft 46. Thus, 
this Supply pump pressure will increase as the 
Speed of the engine increases and thus cause the 

sis 
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operating piston O of the timing device to move 
against the pressure of the springs f2 and 5 
and force the timing coupling O2 axially of the 
can shaft 46 and the cam sleeve OC driven there 
by. During this movement of the coupling mem 
ber 102, the helical or oblique rib-and-groove 
connection 05, O6 between said member and 
the can sleeve OO will produce a phase change 

53 

08 by means of a coil compression Spring is 
that surrounds the coupling member 02 and has 
One end Seated in the cup portion of said piston 
and the other end supported in an annular spring 
Seat member 6 that fits, within the adjacent 
end of the horizontal can shaft receiving bore 
in the injection pump housing C. The piston OT 
has a rubber packing ring 7 fixed to the inner 

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 
to suit different engine characteristics by provid 
ing Springs 2 and 5 of different strength of 
deflection. The timing device may be manually 
adjusted by means of a screw 29 that is threaded 
through the housing D in abutting relation to 
the axial stud fle on the timing control piston 
07. The housing D may be provided with an 

opening leading from the pressure space or cham 
ber 09 and normally closed by a screw plug 30 
so as to allow the escape of air from said space 

t 
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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 23 controlled by the needled 
valve 22. This valve may be adjusted to pro 
vide a proper went or discharge orifice 23 for dif 
ferent installations. In some installations; how 
ever, proper operation of the timing device may 
be obtained with the neede valve completely 
closed. 

he hereinbefore described arrangement ad 
nits of considerable modification. Without de 
parting from the invention. Therefore, I do not 
wish to be limited to the type of supply pu?hp and 
injection pump shown and described. 
What I claim is: 
l. An angularly adjustable coupling compris 

ing a shaft, a cam sleeved on said Shaft for rotary 
but non-axial sliding movement, relative there 
to a sad a coupling member interposed between 
said shaft and said can and having an axially 
siidable but non-rotary driving connection with 
said shaft. and having a driving connection with 
said can adapted to cause relative rotation of 
said shaft and casia when said couping member 
is knoyed axially thereoi, a cylinder disposed in 
axial alineinent, with said axialiy slidable cou 
pling Ene (bes, a gistOn 23 OUXied is Said cylinder 
in edwise autting relati), a said coupling 
member, a fluid greSSuare suggly coinduit open 
ing into said cylinder, whereby Said piston and 
coupling member are cpearable in ore direction y 
the pressure transmitted to said cylizader by said 
conduit, a spiring operatively eZgaging Said pis 
ton for operating the same in the opposite direc 
tion, and a spring interposed between Said shaft 
and said coupling Aen be for pressing the lat 
ter axially into engage:Rest with S2ic pistoia. 

2. An angularly adjustable coupling compris 
ing a shaft, a car incunted CE said sh:3t, and a 
coupling metaber between said shaft and said 
cam and having an 23 ially siidable but non 
rotary congnectica. With said: Si:8..f. azhd havii.2g a 
connection with Saif can aciated to cause rela 
tive rotation of said shaft, and can Whe said 
coupling member is goved exially of said shaft, a 
cylinder disposed in axial airement, with said 
axially slidable coupling neizer, a piston re 
ciprocable in said cylinder arc: cooperating with 
said coupling neiaker to shift: tie atter axially 
in one directica, a iii. 2'eSSAT& Stiply conduit 
operaing into said cylindes, Wi.eay Said pistor 
is operable in Sich directio2, ay the 22.SSIEe 
transasaitted to saic cylinder by said Conduit, 2. 
spring operatively engaging Saidi piston for oper 
ating the sazine in the opposite direction, a hard 
ened stud press-fitted in an 83Eia, recess prote 
vided therefox i. Said pistOSA, &c. & Sprigg is 
terposed cetween saic skaft 8.52. Said coAgizag 
member for pressing the iatter axially into era 
gagement with said stild. 

3. An angularly adjust2.É.ie couagag cog grise 
ing a shaft, a sleeve on S&is safe & divi(g coa 
nection betweera said shafts &R seevg (2032Eise 
ing a tubular coupling Elecaber disposed it axias 
airement with said shaft at 02Ae e2; thereof and 
extending between gaid shaft as as 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 
disposed 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 can mounted on Said 
shaft for rotary but non-axial siding movement 
relative thereto, a driving connection between 
said shaft and said can 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 comprising a coupling 
member extending between said shaft and said 
can and having an axially slidable but non 
rotary connection with Saii siast and an oblique 
lysiidable but nox2-cotaisy coÉirection with said 
can, and said fluid pressuge responsive means 
comprising a cylinder disposed in axial aline.net 
with Said Shaft, a piston recipiecake in said cylie 
indel', a Sprig interiosed between said shaft, aid 
Said coupling renae: fox holding the latter in 
endwise abutting reiation to said piston, a sec 
ond Spring bearing against said pistol and exerto 
ing an endwise pressure thereon in the same di. 
rection as Said first 220xationed spring, and a co 
duit for supplying it is gressiZire to said cylinder 
to shift said gist,0A aid coupling Faeriae azi 
ally against the force of said springs. 

5. An angularly adjust 2bie coupling comprise 
ing a shaft adapted to be driver froIn one ed 
thereof, axially spaced bearings for the other 
end of said shaft, a sleeve mounted or said shaft. 
between said bearings, a driving connecticia be 
tween said shaft, 87 id Said sleeve congrising a 
tubular coupling 228A2aker located at said the 
end of said shafi, i.e. axial air:ament therewia 
and extending tial"Cu:gh the endilast bearing at 
said other endi of said shaft and between said: 
shaft and Said sleeve and having & 8.2cially side 
able but non-rotary connection with said shaft, 
and a series of exterial clique ribs cooperating 
with a sin.ii.22 series of iriksi Sid sleeve, a spiring 
cooperating with said coaging inerater for urg 
ing the Sarze in gile directics of its axial slid 
ing novene:2, and fiti presstie actuated means 
cocperating wit, the outer end of said coupling 
menter for Eaoving the same in the other direc 
tion of its axial siding in ovement against the 
pressure of Said spring. 
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