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UNITED STATES PATENT OFFICE. 
DAVID FERGUSSON, OF BUFFALO, NEW YORK, ASSIGNOR TO GEORGEN. PIERCE COMPANY., 

OF BUFFALO, NEW YORK. 

STARTING MEANS FOR GAS-ENGINEs. 

No. 888,794. Specification of Letters Patent. Patented May 26, 1908. 
Application filed May 8, 1906. Serial No. 315,787. 

To all whom it may concern: 
Beit known that I, DAVID FERGUsson, 

a subject of the King of Great Britain, resid 
ing at Buffalo, in the county of Erie and State 
of New York, have invented a new and use 
ful Improvement in Starting Means for Gas 
Engines, of which the following is a speci 
fication. 

In starting internal combustion or ex 
plosive gas engines it is ordinarily necessary 
to turn the crank shaft by hand to draw a 
charge of fuel into the engine cylinder and 
compress it preparatory to the automatic 
operation of the engine. If the normal com 
pression is not relieved in the cylinder dur 
ing the compression stroke of the piston, 
great exertion is required to turn the crank 
shaft by hand and the operator is liable to 
be injured in the event of premature firing 
of the fuel charge and consequent sudden 
and violent backward rotation of the engine 
shaft. It has heretofore been customary 
to open the exhaust valve to relieve the 
compression when starting the engine, but 
.this has usually been accomplished by actu 
ating, some device before turning the engine 
shaft and as a separate or distinct operation 
from turning the shaft. 
The primary object of this invention is to 

provide means of very simple, desirable and 
efficient construction, capable of easy opera 
tion, for both relieving the compression and 
turning the engine shaft by the movement 
of a single starting lever or device. 
Other objects of the invention are the pro 

vision of simple means which will connect 
or couple the starting device to the engine 
shaft when the former is moved in the oper 
ative direction and will automatically re 
lease the engine shaft upon the return of the 
starting device to the initial position to pre 
vent, noise and wear of the parts during the 
running of the engine, and also to prevent 
possible injury to the operator or to the 
starting mechanism in the event of the back 
firing of the engine; to especially adapt the 
starting device to multiple cylinder engines 
with a view to making the device of the 
minimum number of parts and of very sim 
ple and inexpensive construction. 

Still another object of the invention is to 
provide means for the purpose stated of the 
desirable construction hereinafter described 
and set forth in the claims. 

In the accompanying drawings: Figure 1 
is a side elevation, partly in section, of an 
engine equipped with starting means em 
bodying the invention. Fig.2 is a frag 
mentary sectional elevation thereof in line 
2-2, Fig. 1. Fig. 3 is a plan view, partly 
in Section, of the starting device SSOs 
ciated parts. Fig. 4 is a fragmentary sec 
tional elevation of the cams for one exhaust 
valve, the camshaft and shaft shifting de 
vice, showing the parts in the shifted posi 
tion. Fig. 5 is a transverse sectional eleva 
tion of the camshaft and one pair of cams. 
Fig. 6 is a detail sectional elevation, on an 
enlarged scale, of the spring device for re 
turning the camshaft to normal position 
after - it has been shifted by the starting 
e.S. 

The starting means forming the subject 
matter of this invention is shown in the draw 
ings and will be hereinafter described as ap plied to an explosive gas engine of the feur 
cycle type having four cylinders and pistons, 
one of which pistons produces a working 
stroke for each half revolution of the engine 
shaft. Each cylinder has an exhaust valve 
and the several exhaust valves are actuated 
by a corresponding number of cams or 
operating devices driven by the engine. Be 
side each exhaust cam is a second or relief 
cam or operating device which is driven by 
the engine but is normally in an inoperative 
relation to the exhaust valve. By shifting 
the cams, or devices the relief cams or operat 
ing devices are brought into operative rela 
tion to the exhaust valves, so that when the 
engine shaft is turned the valves will be 
opened in the proper sequence to relieve the 
compression in the cylinders in the compres 
sion strokes of the pistons. A starting ever 
or device is provided and means which, when 
the lever is moved in one direction, couple 
or connect the lever to the engine shaft and 
turn said shaft, said means automatically 
releasing the shaft when the starting lever or 
device is released or returned to its normal 
position. When the startingleyer or device 
is moved to turn the engine shaft it actuates 
means for shifting the valve operating cams 
or devices to place the relief cams or devices 
in operative relation to the exhaust valves 
during the first portion of the operative 
movement of the starting lever and before 
the engine shaft is turned, so that the ex 
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haust valves will be opened and the com 
ression in the cylinder or cylinders relieved 
efore the pistons commence their compres 

sion strokes. The invention is not neces 
sarily restricted in application to a multiple 
cylinder four-cycle engine such as described. 

Like letters of reference refer to like parts 
in the several figures. 
AAAA* represent the four cylinders of 

the engine, a the casings of the exhaust 
valves therefor, one of which exhaust valves 
is shown at a, and a the rods or parts for 
lifting the exhaust valves, B the engine or 
crank shaft provided at one end with the 
usual fly-wheel b, and C the camshaft pro 
vided with exhaust cams or operating de 
vices arranged respectively in operative re 
lation to the lifting rods or parts for the ex 
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haust valves of the respective cylinders AA 
AA. The cams c are differently positioned 
on the camshaft and the latter is driven in 
any suitable manner, for instance, by gear 
wheels did, from the engine shaft B at the 
proper speed to operate the several exhaust 
valves in the proper sequence. These parts 
of the engine may be of any usual or suitable 
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construction. Their operationis well known. 
The other parts of the engine which are not 
necessary to an understanding of the inven 
tion are not shown or described. 
The camshaft C is preferably journaled so 

as to be capable of sliding endwise and is pro 
vided beside the several exhaust cams with 
relief cams or operating devices E for the 
exhaust valves. The exhaust and relief 
cams c and E can be separate parts sepa 
rately secured to the camshaft, or they can 
be formed by properly shaped portions on a 
single integral part. In the normal position 
of the cam shaft, shown in Fig. 1, the ex 
haust cams are in operative relation to, or 
opposite to, the lifting rods for the exhaust, 
"Valiyes, and the relief cams are held in an in 
RE: position to one side of the valve ifting rods. So as to turn past the same with 
out actuating them. By shifting the cam. 
shaft endwise slightly, the relief cams are 
placed in operative position opposite to the 
valve lifting rods without moving the ex 
haust cams out of operative position, see Fig: 
4, so that the exhaust, cams will open the 
valves for the exhaust strokes and the relief 
cams will open the valves for the compres 
sion strokes of the pistons. 3 
Any suitable means may be employed for 

holding the exhaust camshaft in its normal 
position and E. it to this position 
after it has been shifted to place the relief 
cams in operative position. The means 
shown in the drawings, see Figs. 1 and 6, con 
sist of a coil spring F arranged in a spring 
pocket f secured to the engine casing oppo 
site one end of the exhaust cam shaft, and bearing at one end against a plunger f 
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has a projecting portion bearing against the 
adjacent end of the camshaft. The plunger 
referably has a chamber to receive and con 
e the spring F and the spring pocket pre 

ferably has a lip or flange E. to engage 
a shoulder for the plunger to limit the out 
ward movement thereof. The cam shaft is 
shifted lengthwise against the action of the 
spring F by the starting mechanism, as will 
be presently described. 

is represents, the starting device, prefer 
ably, though not necessarily, consisting of a 
lever fulcrumed on a stud or pivot g secured to the engine casing eccentrically with ref 
erence to the engine shaft. Secured to the 
engine shaft adjacent to the starting lever is 
a wheel, preferably a ratchet wheel formed 
by integral teeth on the fly-wheelb of the en 
gine. A pawl or clutch device is carried by 
the starting lever and is adapted in the move 
ment of said lever in one direction to engage 
the teeth of the ratchet wheel H to turn said 
wheel and the engine shaft. The pawl 
shown is pivoted to the starting lever and is 
pressed toward the ratchet wheel by a sprin 
i secured at one end to the starting lever an 
bearing at the free end against the pawl, and 
the movement of the pawl toward the ratchet 
wheel is limited b 
ion the starting In the normal posi 
tion of the starting lever, shown by full lines 
in Fig. 2, the pawiis held by its stop i out of 
engagement with the teeth of the ratchet 
wheel. As the starting lever is fulcrumed 
eccentrically with reference to the engine 
shaft, when it is moved in the forward or op 
erative direction, that is, upwardly in Fig.2, 
the pawl will approach the wheel and come 
in contact with one of the teeth thereof, as 
indicated by dotted lines in said Fig. 2. In 
the continued movement of the starting le. 
yer the pawl will yield against the action of 
its spring and will be heid by said spring in 
engagement with a tooth of the rathet 
wheel, so that the latter will be turned by 
the lever. In the return movement of the 
starting lever the pawl will be held by its 
spring against the teeth of the ratchet wheel 
until it strikes its stop and is thereby caused 
to recede from the teeth of the ratchet wheel 
in the remainder of the return movement of 
the starting lever. Thus by one or more 
quick forward movements of the startingle 
yer the ratchet, wheel will be engaged and turned sufficiently to start the engine, and 
upon each return movement of EE, the 
pawl will be automatically moved out of en 
gagement with the ratchet wheel so as to per 
mit the latter to turn forwardly with the en 
gine shaft by reason of its momentum, or the 
automatic operation of the engine. In the 
event of the back firing of the engine the 
pawl will leave the ratchet wheel and free 
the starting levertherefrom before it reaches 

a stop stud or projection 
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injury to the starting mechanism or to the 
operator is prevented. The starting lever 
is preferably returned to the initial position 
by a spring K connected to the lever and to 

5 any suitable stationary part k of the engine, 
and is arrested in the initial position by 
striking any suitable stop or part k" on the 
engine. The lever is also preferably 
vided with a handle or operating device k of 
any convenient or desired form which may 
extend to any convenient point for opera 
tion, for instance, to the vicinity of the seat 
of an automobile, where the starting device 
is Rig to the engine on an automobile. 

e starting means are above described as 
comprising a lever fulcrumed eccentrically 
with reference to the engine shaft and pro 
vided with a pawl for coöperation with a 
ratchet wheel secured to the engine shaft, 
but manifestly the operating device or lever 
could be differently arranged and provided 
with different means for releasably, coupling, 
clutching or connecting it with a different 
sort of wheel or part secured or connected to 
the engine shaft, so that the wheel or part will 
be engaged and actuated to turn the engine 
shaft when the starting device is move 
one direction and to release or free the wheel 
or part when the operating device is moved 
in the opposite direction, and the invention is not limited to the particular coupling or 
connecting means for the starting device and 
ength above described. The camshaft is shifted lengthwise to 
place the relief cams in operative relation to 
the valve lifting rods a part or device 
actuated by the starting lever or device dur 
ing the first portion of the operative move 
ment thereof. Different devices may be 
employed for this purpose. The device 
shown in the drawings consists of a bar or 
wedge L. pivoted to the starting lever and 
having an inclined or cam facel, see Figs. 
3 and 4, adapted to engage the end of the cam 
shaft C. E. the starting lever is moved 
in the forward or operative direction, this 
cam face slides against the end of the cam 
shaft and shifts the latter endwise in its 
bearings against the action of its returning 
spring. F. The shifting bar is preferably 
curved concentrically with the pivot of the 
starting lever and passes through a slotted 
guide by which it is held opposite to the 
end of the camshaft. The guide l' shown 

55 consists of a hollow cap or bushing surround 
ing the end of the can shaft and secured in 
the bearing boss or lug i on the casing for 
the cam shaft. The mechanism are so proportioned and rela 

60 that the inclined face of the shifting bar will 
e and shift the cam shaft to place the 

relief cams in operative relation to the ex haust valve lifting rods before the pawl or clutch device engages and turns the starting 
65 wheel and engine shaft, so that the exhaust 

O 

parts of the starting ES 

valves will be opened and the compression 
relieved in the cylinders before the pistons 
are moved in their compression strokes. 

In starting the engine it is only necessary 
for the operator to pull the handle of the 
starting lever G up one or more times. Dur 
ing the first portion of the movement of the 
starting lever, the camshaft C will be shifted 
and the relief cams E placed in operative re 
lation to the exhaust valve lifting rods and 
thereafter during the same movement of the 
handle and lever the starting wheel H will 
be engaged and the engine shaft turned. 
When the engine starts the handle is re 
leased and the parts of the starting mechan 
ism permitted to return to their inactive 
or rest position. 

I claim as my invention: 
1. The combination with an engine having 

a relief valve, of a rotatable operating de 
vice for said relief valve which is driven by 
the engine and is normally in an inoperative 
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relation to said relief valve, means for start 
ing the engine, and a device which is con 
nected to said starting means and is moved 
thereby transversely with respect to said 
operating device for moving the same axially 
into operative relation to said relief valve, 
substantially as set forth. 

2. The combination with an engine having 
a relief valve, of a rotary operating cam for 
said relief valve which is driven by the en 
gine and is normally in an inoperative rela 
tion to said relief valve, means for starting 
the engine, and means moved by said start 
ing means transversely with respect to the 
axis of said cam for shifting the cam axially 
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into operative relation to said relief valve, 
substantially, as set forth. 
-3. The combination with an engine having 

an exhaust valve, a rotary cam for actuating 
the same in the normal operation of the 
engine, of a part on said cam which is nor 
mily in an inoperative relation to the valve, 
means for starting the engine, and a wedge 
moved transversely of the axis of said cam 
by said starting means for shifting said can 
axially to place said part thereof into oper 
ative relation to said valve, substantially as 
set forth. 

4. The combination with an engine having 
an exhaust valve, of two rotary operating 
devices for said valve one of which is nor 
mally in an operative relation and the other 
normally in an inoperative relation to said 
exhaust valve, means for starting the engine, 
and a wedge which is moved by said starting 
means transversely of the axis of said rotary 
devices for shifting said second operatin 
device axially into operative relation to sai 
valve, substantially as set forth. 

5. The combination with an engine having 
an exhaust valve, of two rotating. cams 
driven by the engine and one of which is nor 
mally in an inoperative relation to said ex 
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10 inoperative relation to said valve, means for 

15 operative relation to said valve, substan 

20 shaft in the normal position, two cams on said 

25 ing means for shifting said shaft endwise to 

30 exhaust valve for each cylinder, the combi 

35 the engine, and a wedge which is move 

40 stantially as set forth. 

45 inoperative relation to said valve, means for 

50 with said exhaust valve, substantially as set 

14 

haust valve, means for starting the engine, 
and a wedge moved 12ter, of the axis 
of said cams by said starting means for shift 
ing the inoperative can axially into opera 

5 tive relation to said valve, substantially as 
set forth. 

6. The combination with an engine having 
an exhaust valve, of a can shaft, two cams 
on said shaft, one of which is normally in an 
starting the engine, and a wedge which is 
moved transversely of said camshaft by said 
starting means for shifting said camshaft 
endwise to place said inoperative cam into 
tially as set forth. - 

7. The combination with an engine having 
an exhaust valve, of an endwise movable 
camshaft, means for yieldingly holding said 
shaft, one of which is normally in an inopera 
tive relation to the exhaust valve, means for starting the engine, and a wedge moved 
transversely of said camshaft by said start 

E. said inoperative cam into operative re 
ation to the exhaust valve, substantially as 
set forth. 

8. In a multiple cylinder engine having an 

nation of a camshaft, a pair of cams on said 
shaft for each of said valves, one of the cams : 
for each valve being normally in an inopera 
tive relation to its valve, means for startin 

transversely of said can shaft by said start 
ing means for shifting said shaft endwise to 
place said inoperative cams into operative 
relation to the several exhaust valves, sub 

9. The combination with an engine having 
an exhaust valve, of a cam shaft, two cams 
on said shaft for operating said exhaust 
valve, one of said cams being normally in an 
starting the engine, and a bar having an in 
clined face which is moved with said starting 
means for shifting said cam shaft to move 
said inoperative cam into operative relation 
forth. 

ment with said wheel, and a sto 
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10. The combination with an entrine hav 
ing a relief valve, of an operating device for 
said relief valve which is driven by the engine 
and is normally in an inoperative relation to : 
said relief valve, a starting lever for the en 
gine which swings toward and from said 
valve-operating device, and a device which 
moves with sail lever and shifts said operat 
ing device in a direction transversely of the 
plane of movement of said lever to place the 
operating device in operative relation to said 
relief valve, substantially as set forth. 

11. The combination with an engine hav 
ing a shaft and a relief valve, of a can which 
is driven by said engine and is normally in an 
inoperative relation to said relief valve, a 
starting lever pivoted to swing transversely 
of said engine shaft, clutch mechanism oper 
ated by said lever for turning said engine 
shaft and a wedge connected to and oper 
ated by said starting lever for shifting said 
cam into operative relation to said relief 
valve, substantially as set forth. 

12. In an engine, the combination of a 
starting wheel, a starting lever fulcrumed ec 
centrically with reference to said wheel, a 
clutching device which is carried by said 
lever and is moved by said lever into engage O E. 
ver for limiting the movement of said clutch 
device toward said wheel and for moving said 
clutch device out of engagement with said 
wheel when sail lever is moved in one direc 
tion, substantially as set forth, 

13. In an engine, the combination of a 
starting ratchet wheel, a starting lever full 
crumed eccentrically with reference to said 
ratchet wheel, a pawl carried by said lever 
and pressed toward said ratchet wheel, and a 
stop on said lever for limiting the movement 
of said pawl toward said ratchet wheel and for moving said pawl out of engagement with 
said ratchet wheel when the lever is moved in 
one direction, substantially as set forth. 

Witness my hand this 5th day of May, 
1906. 

DAVID FERGUSSON. 
Witnesses: 

CIARLEs W. PARKER, 
C. B. HoRN BECK. 

f 

65 

() 

75 

80 

O 

95 

  


