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UNITED STATES PATENT OFFICE. 
GARFIELD. H. HAYES, OF FRANKLIN, PENINSYLVANIA, ASSIGNOR TO STERLING OIL 

ENGINE COMPANY, OF PITTSBURG, PENINSYLVANIA, A CORPORATION. 

GOVERNING MECHANISE 

960,173. 
Application filed July 31, 

To all whom it may concern: 
Beit known that I, GARFIELD. H. HAYEs, 

a citizen of the United States, residing at 
Franklin, in the county of Venango and 
State of Pennsylvania, have invented a new 
and useful Governing Mechanism for Ex 
plosive-Engines, of which the following is a 
specification. 
The primary object of the present inven 

tion is to provide novel, simple and highly 
effective means for governing the speed Of 
an explosive engine by varying the amount 
of motive fluid charges supplied thereto 
without the necessity of changing the speed 
of the mechanism that forces such charges 
to the engine. 
An embodiment of the invention that is 

at present considered the preferable one is 
illustrated in the accompanying drawings, 
wherein:- 

Figure 1 is a side elevation of the engine. 
Fig. 2 is an elevation on an enlarged scale 
of the governing mechanism. Fig. 3 is a 
vertical sectional view through said govern 
ing mechanism. 

Similar reference numerals designate cor 
responding parts in all the figures of the 
drawings. 
The invention is shown applied to an oil 

engine, designated generally by the reference 
numeral 4, and having an explosion cham 
ber 5. A suitable reservoir or tank 6 for the 
motive fluid is connected to the explosion 
chamber by a conduit 7, Said conduit having 
its inlet end 8 communicating with the reser 
voir or tank 6 and having its discharge end 
terminating in a suitable sprayer cap 9, 
which may be of any character well known 
to the art. A pump 10 of any well known 
character is located in the supply conduit 7, 
and preferably includes a cylinder 11 and a 
reciprocating plunger 12 that operates in 
the cylinder. The plunger 12 is actuated by 
a cam 13 carried by a cam shaft 14 that is 
driven from the engine shaft 15. It will 
thus be evident that when the engine is in 
operation, motive fluid charges will be drawn 
from the reservoir 6 by the pump 10 and 
delivered through the supply conduit 7 into 
the explosion chamber in a manner well un 
derstood. The intake of the motive fluid to 
and its eduction from the pump is controlled 
by a suitable valve shown at 11 in Fig. 1. 
To govern the delivery of these charges, the 
following mechanism is preferably el 

Specification of Letters Patent, 

EOR EXPOSIVE-ENGINES. 

Patented May 31, 1910. 
1907. Serial No. 386,423. 

ployed. A return conduit normally closed 
by-pass 16 has its inlet end 17 coupled to the 
supply conduit 7 between the pump 10 and 
the engine, and has its delivery end 18 com 
municating with the reservoir or tank 6. 
Located in the return conduit 16 is a valve 
casing 19. This valve casing is made up of 
Sections, namely, a lowermost section 20 hav 
ing an inlet 21, into which the first section of 
the return conduit 16 is screwed, as shown in 
Fig. 3. A second Section 22 has a nipple 23 
threaded into the upper end of the section 
20, and provided with a valve seat 24. The 
section 22 furthermore has a lateral outlet 
25 into which the second section of the re 
turn conduit 16 is screwed. Said section 22 
is furthermore provided with a central up 
standing boss 26, on to which is threaded a 
third section 27 having an upwardly extend 
ing portion 28 provided with a valve seat 
29. It will be observed that the valve seat 
24 is disposed between the inlet and outlet 
of the casing, while the valve seat 29 is lo 
cated on the opposite side of the outlet 25 
to the valve seat 24, and is oppositely dis 

60 

65 

70 

75 

80 
posed to said valve seat. A cap section 30 
completes the valve casing, being threaded 
On to the upwardly extending portion 28. A 
reciprocatory valve stem 31 operates longi 
tudinally in the valve casing, and has its 
upper end slidably projecting through the 
cap 30, as shown at 32. A controlling valve 
33 is detachably mounted on the lower end 
of the stem, and is held in place by a nut 34. 
The valve 33 coöperates with the valve seat 
24, and opens downwardly against the pres 
sure of motive fluid in the conduit 16, as 
hereinafter explained. A packing valve 35, 
secured to or forming an integral part of the 
upper portion of the valve stem 31, is mov 
able into and out of coöperation with the up 
per valve seat 29. These valves are so ar 
ranged that when the valve 33 is seated, the 
waive 35 is out of coaction with the seat, but 
when said valve 33 is open, then the valve 35 
will be moved into coaction with the seat 29. 
This will be clearly evident by reference to 
Fig. 3. The valve stem 31 is normally held in its uppermost position, and consequently 
the valve 33 is normally held closed by a 
spring 36 located upon the exposed end 32 
of the stem, said spring having its lower end 
bearing upon the upper end of the cap 30 
and having its upper end bearing against a 
nut 37 or head carried by the stem. The 
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pump is supported upon the engine by a the crank arm 57, and turning the shaft 58, 
suitable bracket 38 or other device, and 
mounted on this bracket is the frame 39 of a 
centrifugal governor. While said governor 
may be of any desirable character, in the 
present embodiment, it comprises a plural 
ity of centrifugal balls 40 carried by arms 
41 that are pivotally connected, as shown at 
42 to a gear wheel 43 journaled on the frame. 
These balls have link connections 44 with a 
head 45 carried by the upper end of a ver 
tically movable stem 46. The stem is yield 
ingly supported by a spring 47, and has a 
bearing at its lower end upon a Swinging 
arm 48, which arm in turn bears upon the 
nut 37 or upper end of the valve stem 31. 
The frame 39 of the governor includes a 
bracket 49, in which is journaled a shaft 50 
having at its inner end, a gear wheel 51 
meshing with the gear 43 and having at its 
outer end a pulley 52 around which passes a 
belt 53, said belt being driven from the en 
gine shaft 15. A swinging weighted arm 54, 
journaled on the shaft 50, has an idler pull 
ley 55, normally resting on the belt, said arm 
being provided with an offset projection 56 
in the path of movement of which is located 
the crank arm 57 of a rock shaft 58, said rock 
shaft carrying the Swinging arm 48. The 
rockshaft 58 is journaled in bearings formed 
in projecting portions of the frame 39. 
The operation of the mechanism is sub 

stantially as follows: As already explained, 
while the engine is running, the pump 10 is 
delivering charges from the tank or reservoir 
through the supply conduit 7 and sprayer 
cap 9 into the engine. Normally the valve 
33 is held closed by the spring 36, as already 
explained, and when the engine is running, 
the centrifugal governor will also be in 
operation. Consequently if the engine 
reaches a predetermined speed, the out 
wardly moving balls 40 will cause a depres 
sion of the stem 46. This will force the arm 
48 downwardly and open the valve 33. As 
is well known to those skilled in the art, the 
ordinary sprayer cap 9 has a very small dis 
charge orifice, and a check valve. Therefore 
it requires considerable force to spray the 
fluid into the engine, and when the valve 33 
is open, a path of less resistance is afforded 
for the motive fluid. Therefore a portion of 
the motive fluid supply can pass through 
the conduit 16, and return to the tank or 
reservoir. This proportion varies according 
to the distance the valve 33 is opened, and 
if the engine for instance, races, the valve 
will be opened so far, that practically no 
motive fluid will enter the engine. Conse 
quently the speed will be reduced from lack 
of motive fluid charges to operate said en 
gine. If the governor belt should break, the 
weight of the arm 54 and pulley 55 will 
cause the said arm to Swing downwardly. 

Will cause the downward movement of the 
stem 31 and the consequent opening of the 
valve 33. In order that the governing mech 
anism shall promptly respond to the varia 
tion in speed, as much fiction as possible 
must be avoided. Consequently it has been 
found that a stuffing box for the valve stem 
31 is objectionable. To avoid a stuffing box, 
and permit free and easy movement of the 
stem 31, the packing valve 35 and valve seat 
29 have been provided. It has been found 
that when the valve 33 is opened only a 
slight distance, the amount of oil or fluid 
that flows through the conduit 16 can be 
easily taken care of by the second section 
of said conduit and that it will flow out of 
the valve casing, as rapidly as it can enter 
the same. However, when the valve is 
opened to its fullest extent in order to avoid 
the oil being forced around the valve stem, 
and thus leaking from the casing, the valve 
35 is provided. This valve is seated when 
the valve 33 is fully opened, and conse 
quently there can be no escape or leakage. 
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Experience has demonstrated that the mech 
anism is highly effective and thoroughly ac 
curate, both in controlling the speed of the 
engine and in preventing its racing in case 
of a sudden decrease of load. 
From the foregoing, it is thought that the 

construction, operation, and many advan 
tages of the herein described invention will 
be apparent to those skilled in the art, with 
out further description, and it will be under 
stood that various changes in the size, shape, 
proportion, and minor details of constric 
tion, may be resorted to without departing 
from the spirit or sacrificing any of the ad 
vantages of the invention. 
Having thus fully discribed my invention, 

what I claim as new, and desire to secure by 
Letters Patent, is:- 

1. The combination with an explosive en 
gine, of a source of fuel supply, means for 
feeding fuel from the source to the engine, 
a normally-closed by-pass, a speed respon 
sive mechanism driven by the engine and 
operating to open the by-pass when the de 
mand for fuel at the engine is light, and 
means arranged to be held in inoperative 
position during the operation of the said 
mechanism and controlled by the latter to 
fully open the by-pass and automatically 
shut down the engine when the said mechan 
ism becomes inoperative. 

2. The combination with an explosive en 
gine, of a fuel reservoir, a pump connected 
with the reservoir and engine, a by-pass be 
tween the pump and reservoir, a speed re 
sponsive device for controlling the flow of 
fuel through the by-pass, operative connec 
tions between the device and engine, and an 
emergency means automatically operated in 

Consequently the projection 56 will strike dependently of the speed responsive device 

95. 

L00 

105 

10 

15 

2 O 

30 



5. 

O 

5 

35 

40 

45 

50 

5:5 

60 

65 

960,178 

When the said connections between the lat 
ter and engine become deranged to fully 
Open the by-pass. 

3. The combination with an explosive en 
gine, of a supply conduit leading from a 
Source of motive fluid supply to the engine, 
a pump in the conduit, a separate return 
conduit leading from the supply conduit be 
tWeen the pump and engine and back to the 
Source of supply, a valve acting to direct the 
motive fluid through the return conduit, a 
governor operating this valve, a belt, con 
nection between the engine and the governor, 
and means for automatically opening said 
return Valve to direct, the motive fluid back 
to the source of Supply upon the breaking 
of Said belt connection. 

4. The combination with an explosive en 
gine, of a reservoir for motive fluid, a Sup 
ply conduit leading from the reservoir to 
the engine, a pump in Said conduit, a return 
conduit leading from the supply conduit be 
tween the pump and engine, a valve in the 
return conduit, a spring for normally hold 
ing the valve closed, a centrifugal governor 
for opening the valve against the action of 
the spring, a belt connection between the en 
gine and governor for operating the former, 
and a Weighted arm normally supported by 
the belt and having connections with the 
valve to open the same if said belt breaks. 

5. The combination with an engine, of a 
reservoir for motive fluid, a supply conduit 
connecting the reservoir and engine, a pump 
located in the supply conduit, a return con 
duit connected to the supply conduit be 
tween the pump and engine, and a control 
ling device located in said return conduit, 
said device comprising a casing, opposed 
valve seats through One of which said mo 
tive fluid passes and having an outlet 
passage between the valve seats, and a con 
trolling valve co-acting with one of said 
seats and having a spindle passing through 
the valve casing and acting, when moved in 
one direction, to close against said seat, and 
a packing valve mounted on the spindle and 
acting to move toward the other valve seat 
when the controlling valve moves away from 
its seat. 

6. The combination with an explosive en 
gine, of a motive fluid reservoir, a supply 
conduit connecting the reservoir engine, a 
pump located in the Supply conduit, a re 
turn conduit connected to the reservoir and 
having its inlet end communicating with the 
supply conduit between the pump and en 
gine, and means for controlling the flow of 
fluid through the return conduit, said means 
including a valve casing having an inlet 
and an outlet, and oppositely disposed valve 
seats located On opposite sides of the out 
let, a reciprocating valve stem operating in 
the valve casing, a controlling valve con 
nected to the stem and coöperating with one 

of the valve seats, said valve opening 
against the direction of the flow of motive 
fluid through the casing, a packing valve 
carried by the stem and coöperating with 
the valve seat in Said casing opposed to the 
controlling valve seat, said latter valve be 
ing movable toward its seat upon the open 
ing movement of the controlling valve, a 
spring for normally holding the stem with 
the controlling valve seated, and a governor 
having an actuating portion engaged with 
the valve stem to open the controlling valve 
and seat the packing valve. 

7. The combination with an explosive en 
gine, of a reservoir for motive fluid, a Sup 
ply conduit connecting the reservoir and 
engine, a pump located in Said supply con 
duit, a return conduit having its inlet end 
communicating with the Supply conduit be 
tween the pump and engine and having a 
discharge communicating with the reservoir, 
and means in the return conduit for con 
trolling the flow therethrough, said means 
comprising a valve casing including a lower 
inlet and a lateral outlet, a controlling valve 
seat located in said casing between the inlet 
and outlet, a packing valve Seat located on 
the opposite side of the outlet and disposed 
Oppositely to the controlling valve seat, a 
reciprocating stem operating in the casing 
and having an exposed end, a controlling 
7alve carried by the lower end of the stem 
and coöperating with the controlling valve 
Seat, a packing valve carried by the upper 
portion of the stem and coöperating with 
the upper valve seat, said packing valve 
being movable toward its seat upon the 
opening of the other valve, a spring for nor 
mally holding the controlling valve against 
its seat, a centrifugal governor mounted on 
the valve casing and including an actuating 
element that engages the stem to move it 
against the action of the spring, and driv 
ing means for the governor connected to the 
engine. 

8. The combination with an explosive en 
gine, a Source of fuel Supply, a pump con 
nected with the Source and engine, a by-pass 
between the pump and said source, a valve 
in the by-pass, a speed responsive device for 
opening the valve as the speed of the engine 
accelerates to thereby diminish the supply 
of fuel to the engine, driving connections 
between the speed responsive device and 
moving parts of the engine, and an emer 
gency device tending constantly to open the 
valve independently of the speed responsive 
device and arranged to be supported in in 
operative position by the driving connec 
tions and adapted to be automatically 
thrown into operation when the said driv 
ing connections become deranged. 

9. In a fuel Supply system for explosive 
engines, a by-pass, a valve controlling the 
flow of fuel through the by-pass, a stem con 
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3. 

nected with the valve, a rod disposed in co 
operative relation with the stem, centrif 
ugally-acting speed-responsive means for 
operating the rod and stem, and means for 
independently operating the stem to open 
the valve under emergency conditions, said 
last-mentioned means including a gravity 
acting device for imparting an impact to the 
valve to suddenly open the same when the 
centrifugally-actuated device is rendered in 
operative. 

10. The combination with an explosive en 
gine, of a pump, a Supply conduit leading 
from the pump to the engine, a return con 
duit connected to the supply conduit be 
tween the pump and engine, a bracket se 

960, 173 

tween the pump and engine, a valve in the 
return conduit, a centrifugal governor oper 
atively-connected with the valve for by 
passing fuel in varying quantity as the 
speed of the engine varies, a belt connection 
between the engine and centrifugal governor, 
a rock shaft having a crank arm arranged 
to operate the valve independently of the 
governor, and a weighted arm for actuating 
the rock shaft upon derangement of the belt, 
said arm having a pulley that rests on the 
belt and normally supports said arm out of 
coaction with the rock shaft. 

13. The combination with an explosive en 
gine, of a pump, a supply conduit leading 
from the pump to the engine, a return con 

cured to the engine, said bracket having a duit leading from the supply conduit, a 
depending valve casing into which said re- valve in the return conduit, means for nor 
turn conduit opens, an upstanding governor 
frame mounted on the bracket, a valve lo 
cated in the casing and having an upwardly 
projecting stem, a governor mounted on the 
frame and having a portion that engages 
the stem for effecting the movement of the 
valve to open or close the return conduit as 
the speed of the engine changes, a bracket 
projecting from said governor frame, a shaft 
mounted in said bracket and having a pull 
ley whereby the governor is driven, a belt 
passing over said pulley, and means where 
by upon the breaking of the belt, the valve 
spindle may be moved to open the valve 
and permit the return of motive fluid. 

11. The combination with an explosive en 
gine, of a pump, a supply conduit leading 
from the pump to the engine, a vertically 
disposed valve casing arranged alongside 
the engine and above the pump, a return 
conduit comprising sections, one of which is 
connected to the lower end of the valve cas 
ing and to the supply conduit between the 
pump and engine, and the other of which is 
connected to the side of said valve casing, a 
reciprocatory valve located in the casing, a 
governor Supported above Said valve and 
having a governor spindle, the lower end of 
said spindle engaging with the upper end of 
the valve spindle but independent thereof, 
Said governor effecting the operation of the 
valve when the speed of the engine reaches 
a predetermined limit, a shaft for driving 
said governor, a belt driven by the engine 
and engaging said shaft, and means where 
by upon the breaking of said belt the afore 
said valve spindle shall be operated. 

12. The combination with an explosive en 
gine, of a pump, a Supply conduit leading 
from the pump to the engine, a return con 
duit leading from the supply conduit be 

mally holding the valve in closed position, a 
centrifugal governor acting to open said 
valve when the speed of the engine reaches 
a predetermined limit, a belt connection be 
tween the engine and governor, a weighted 
arm having a pulley that normally rests 
upon the belt to support the arm in raised 
osition, said arm having a projection mov 

able therewith when the arm drops upon de 
rangement of the belt, a shaft mounted adja 
cent the weighted arm and located in the 
path of the said projection to be moved 
thereby, and a Swinging arm Secured to the 
shaft and coöperating with the valve to open 
the same when the said arm drops. 

14. The combination with an explosive en 
gine, of a supply conduit leading thereto, a 
return conduit leading from the supply con 
duit, a governor actuated by engine and 
having a downwardly disposed stem, and a 
controlling device in the return conduit 
operated by the governor and comprising a 
casing inclosing a chamber having a port in 
one side, a removable cup-shaped bottom 
portion having its internal diameter larger 
than that of Said chamber and provided 
with an opening, a puppet valve movable 
in the said cup-shaped bottom portion of 
the casing including a stem having a di 
ameter smaller than that of the chamber, 
said valve being adapted to close the bottom 
of the chamber, the upper end of the stem 
projecting above the casing, and a spring 
for normally urging the valve upwardly. 
In testimony, that I claim the foregoing 

as my own, I have hereto affixed my signa 
ture in the presence of two witnesses. 

GARFELD H. HAYES. 
Witnesses: 

JoHN B. SIGGERs, 
BLANCHE. J. KALDENBACK. 
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