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Zo all whom it may concern :

Be it known that I, Russern Hurr, a citi-
zen of the United States, residing at Detroit,
Wayne county, State of Michigan, have in-
vented certaln new and useful Improve-
ments in Starting Mechanism for Hydro-
carbon-Engines, of which the following is a
specification.

My invention relates to improvements in
hydrocarbon engines and particularly to
starting mechanism for hydrocarbon engines
employed in motor vehicles.

The invention also consists in means for
shifting the cam shaft of a hydrocarbon
engine for the purpose of bringing normally
Inoperative cams into action in starting the
engine to relieve the compression which
tends to interfere with cranking or start-
ing by hand. ,

The invention also consists in the pe-
culiar mechanism employed for connecting
the cam shaft with shiffing means, and of
other details, as fully set forth hereinafter
and illustrated in the accompanying draw-
ing, in which,

Figure 1 is a longitudinal section of a
hydrocarbon engine having a rotatable and
sliding cam shaft, and embodying my im-
brovements; Hig. 2 is a sectional elevation,
enlarged, of the shaft shifting and con-
necting means; Fig. 3 is an end view of one
of the cams; Fig. 4 is a section on the line
4—4 of Fig. 3.

For the purpose of illustrating my in-
vention, I have shown it in connection’ with
a hydrocarbon engine where a shaft C is
mounted so as to slide in end bearings, and
is rotated by means of suitable driving
gears, one of which is shown, and is pro-
vided with cams ¢, acting upon the anti-
friction rollers of plungers arranged be-
low the stems V of the exhaust valves of the
engine, to thereby operate the same in proper
time in the normal operations of the engine.

In order to relieve the compression which
tends to interfere with the cranking or
starting of the engine by hand, the shatt C
is provided with minor or auxiliary cams b,
shown as arranged upon and projecting from
the cams ¢, which, however, are normally
out of action, but can be brought to operate
the plungers by shifting the shaft C longi-
tudinally, and when so operated, the plun-
gers will so lift the exhaust valves during

a portion of the compression stroke as to
allow portions of the gases to escape and
reduce the extent of resistance which would
result from the compression of the full
gaseous charge. In order to shift the said
shait longitudinally from non-rotative shift.
ing means, but maintain a proper flexible
connection between said means and the shaft,
I make use of the devices which T will now
describe.

At one end of the shaft, as shown at the
end provided with the gear D, is connected
the outer race B of a ball bearing, and with-
in the latter is the companion race K/, and
in the said races are annular grooves to re-
ceive the usual balls /. The inner race is
connected to a spindle F, which is mounted
in a suitable bearing G in the frame of the
apparatus so as to slide longitudinally there-
in, a lever or other operating device I, being

‘connected with the spindle to shift the same.

The race I may be secured to the shaft ¢
or to the gear D in any suitable manner, but
as shown it is held in place by means of an
annular clamp plate ¢, having a flange by
which it is bolted to the gear.

The inner race &’ fits a boss upon the spin-
dle F and is clamped thereto by means of a
nut screwing on to the end of the boss. The
longitudinal movement of the spindle T,
through the medium of its operating device,
serves to shift the shaft ¢ which, however,
can rotate independently of the spindle; and
the interposed anti-friction rolls serve to
connect the same flexibly and prevent any
lost motion between the shaft and the oper-
ating spindle, while permitting the free ro-
tation of the shaft independently of the
spindle, and reducing to a very great extent
the friction between the two in shifting the
shaft. Further, the said connection reduces
the friction during the normal rotation of
the shaft when the spindle holds it in its
longitudinal position. To thus hold the
shaft in longitudinal position, it is necessary
to secure the spindle in the different posi-
tions to which it may be set, without per-
mitting any motion, but in such a manner as
to facilitate the shifting of the spindle by
the shifting device. To this end I make use
of a_suitable detent, which will hold the
spindle in either position to which it may be
set. This detent may be separately operated
and set by hand, but preferably is a yielding
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detent which will normally hold the spindle
in place, but will yield when a sufficient
amount of force is applied to shift the
spindle.

As shown, the spindle has separated
notches or sockets @, #, adapted to receive
the beveled end of a bolt P, sliding in_ a

~ gocket of the frame and carried toward the
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spindle by means of a spring d exerting
sufficient power to hold the bolt in either
notch during the operation of the apparatus,
but capable of yielding when power ig ap-
plied to move the spindle longitudinally,
and bring the edge of either notch against
the inclined face of the bolt, when the latter
will be forced back until the other notch is
brought above it, when it will spring into
place. :

In Fig. 1 I have shown the usual crank %
for starting the engine of an automobile,
which crank is normally idle and is con-
nected to the starting shaft ¢ by a clutch Z%.
On the shaft  is a gear 7 in mesh with the
gear D. To start the motor the cam shaft
35 first thrown into position to bring the
auxiliary cams into operation and the crank
is then turned in the proper direction.
When the motor has started the crank is re-
leased and the cam shaft then thrown into
its normal position. :

Without limiting myself to the precise
construction shown, I claim as my inven-
tion,—

1. Tn starting mechanism for hydrocar-
bon engines, the combination with a crank
case and a longitudinally shiftable cam
chaft therein having thereon two sets of
cams, one of said sets of cams being adapt-
ed to relieve compression to facilitate start-
ing the engine, of a starting shaft and crank
therefor, and means for shifting the cam
shaft preparatory to starting the engine,
comprising a spindle adapted to be moved
endwise and arranged coaxially with the
cam shaft and connected therewith, and a
handle outside of the crank case for shift-

ing the spindle longitudinally.

'8, In starting mechanism for hydrocar-
bon engines, the combination with a longi-
tudinally shiftable cam shaft having there-
on two sets of cams, one of said sets of
cams being adapted to relieve compression
to. facilitate starting the engine, of a start-
ing shaft and crank therefor, and means for
shifting the cam shaft preparatory to start-
ing the engine, comprising a non-rotatable
spindle arranged coaxially with the cam
shaft, ball bearings connecting and inter-
locking the cam shaft with the spindle, and
means for shifting the spindle longitudi-
nally. ,

3 In starting mechanism for hydrocar-
bon engines, the combination with a longi-
tudinally shiftable cam shaft having there-
on two sets of cams, one of said sets of cams

1,049,487

being adapted to relieve ¢ompression to fa-
cilitate starting the engine, of a starting
chaft and crank therefor, and means for
shifting the cam shaft preparatory to start-
ing the engine, comprising a non-rotatable
spindle arranged coaxially with the cam
shaft, concentric ball bearings connected re-
spectively with the spindle and with -the
cam shaft, anti-friction balls. arranged- in
said bearings, and means for shifting the
spindle lengitudinally.

4. In starting mechanism for hydrocar-
bon engines, the combination with a. longi-
tudinally shiftable cam-shaft having there-
on two sets of cams, one of said sets of cams
being adapted to relieve compression to fa-
cilitate starting the engine, of a starting
chaft and crank therefor, and means for
shifting the cam shaft preparatory to start-
ing the engine, comprising a spindle- ar-
ranged coaxially with the cam shaft, means
connecting the spindle with the cam shaft
and permitting of relative rotation,
means for yieldably locking the spindle in
different longitudinal positions.

5. In starting mechanism for hydrocar-
bon engines, the combination with a longi-
tudinally shiftable cam shaft having there-
on two sets of cams, one of said sets of cams
being adapted to relieve compression to fa-
cilitate starting the engine, of a starting
shaft and crank therefor, and means for
shifting the cam shaft preparatory to start-
ing the engine, comprising a spindle adapt-
ed to be moved endwise and arranged co-
axially with the cam shaft and connected
therewith by means permitting relative ro-
tation, means for holding said spindle and
chaft in different positions, and an operat-
ing device connected with the spindle to
shift the same. .

6. In starting mechanism for hydrocar-
bon engines, the combination with a longi-
tudinally shiftable cam shaft having there-
on two sets of cams, one of said sets of cams
being adapted to relieve compression to fa-
cilitate starting the engine, of a starting
chaft and crank therefor, and means for
shifting the cam shaft preparatory to start-
ing the engine, comprising a spindle con-
neoted with the cam shaft, said spindle be-
ing provided with a plurality of sockets,
and a spring-actuated detent adapted to en-
gage the sockets and yieldably hold the
spindle in different longitudinal positions.

7. In starting mechanism for ‘hydrocar-
bon engines, the combination with a longi-
tudinally shiftable cam shaft having there-
on two sets of cams, one of said sets of cams
being adapted to relieve compression to fa-
cilitate starting the engine, of a starting
shaft and crank therefor, and means for
shifting the cam shaft preparatory to start-
ing the engine, comprising a spindle, ball
bearings connecting and iterlocking the
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cam shaft with the spindle, said spindle be-
Ing provided with a plurality of sockets,
and a spring-actuated detent adapted to en-
gage the sockets and yieldingly hold the
spindle in different longitudinal positions.

8. In starting mechanism for - hydrocar-
bon engines, the combination with g longi-
tudinally shiftable cam shaft having there-
on two sets of cams, one of said sets of cams
being adapted to relieve compression to fa-
cilitate starting the engine, of a starting
shaft and crank therefor, and means for
shifting the cam shaft breparatory to start-

with the spindle

8

Ing the engine, comprising a spindle ar-
ranged coaxially with the cam shaft, con-
centric ball bearings connected respectively
and with the cam shaft,
anti-friction balls arranged in said bear-
ings, and means for yieldably locking the
spindle in different longitudinal positions.
In testimony whereof I affix my signa-
ture in presence of two witnesses.
RUSSELL HUFF.
Witnesses:
Marx C. Tavror,
H. M. Aruison.

Copies of this patent may be obtained for five cents each, by addressing the

o Commissioner of Patents,

Washington, D. ¢.”
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