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To all, whon, it inctly concern: 
Be it known that I, JosFPH F. MERKEL, a 

citizen of the United States, residing at Mil 
waukee, in the county of Milwaukee and State 

5 of Wisconsin, have invented certain new and 
useful Improvements in Controlling Mechan 
ism for Explosive-Engines, of which the fol 
lowing is a specification, reference being had 
to the accompanying drawings, forming a 
part thereof. 
The main objects of this invention are to 

facilitate starting the engine, particularly 
when applied to a motor-cycle, by holding the 
exhaust-valve open; to vary the speed of the 
engine by Varying the time of the igniting 
spark with relation to the stroke of the pis 
ton; to prevent contact of the sparking points 
or electrodes and depletion of battery when 
the engine is not running; to accomplish the 
foregoing ends by the manipulation of a sin 
gle lever, and generally to improve the con 
struction and operation of devices of the class 
to which the invention pertains. 

It consists in certain novel features of con 
struction and in the arrangement and combi 
nations of component parts of the mechanism 
hereinafter particularly described, and point 
ed out in the claims. 

In the accompanying drawings like charac 
ters designate the same parts in the several fig 
reS. 
Figure 1 is a side elevation of a portion of 

a motor-cycle to which my invention is ap 
applied. Fig. 2 is an enlarged side elevation 
of a portion of the controlling mechanism, 
and Fig. 3 is a section on the line 33, Fig. 2. 

Referring to Fig. 1, A designates the frame, 
and B the engine, of the motor-cycle. In the 
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present case, for the purpose of illustration, 
4o a four-cycle gas or oil engine is shown. C 

designates the exhaust-valve of the engine, 
which is normally closed by a spring c on the 
valve-stem, which projects from the valve 
case toward the crank-shaft D of the engine, 

45 terminating adjacent to the controlling mech 
anism. 

Referring to Figs. 2 and 3, E is a slide 
fitted to reciprocate in a casing F, which is 

attached to the crank-case G of the engine. 
H is a cam fixed on a shaft I, which is parallel 5o 
with the crank-shaft D and connected there 
with by gears (not shown) by which the cam 
shaft is caused to make one revolution to 
every two revolutions of the crank-shaft. 
The cam H is inclosed in a cylindrical en- 55 
largement of the casing F and bears at its 
periphery against a roller e, journaled in the 
adjacent end of the slide E, which is arranged 
radially with relation to the cam-shaft and is 
provided at its upper or outer end with a 6o 
stem e. projecting through an opening in said 
casing F and abutting against the end of the 
valve-stem, the spring G serving to hold the 
roller e against or in operative relation to the 
cam H, as well as to close the exhaust-valve 65 
of the engine. The crank-case G is formed 
on the outside with a circular boss g, which 
fits into the cylindrical portion of the casing 
F. J is a cam loosely mounted on the shaft 
I within the casing F next to the cam H. It 7o 
is formed on the outside with a circular boss 
j, which is fitted to turn in a circular open 
ing in the casing F. It is also formed on the 
outside with a smaller boss f', on which is 
fitted and secured a plate K, outside and next 75 
to the casing F. On the outer end of the 
shaft I next to the boss of cam J a cam 
L is fixed for operating the circuit inter 
rupter or controller, hereinafter explained. 
M is a contact-piece or electrode attached to 8o 
an insulating-block N, which is mounted on 
the plate K at one side of the cam L. on is a 
binding-screw for connecting one terminal of 
the battery-circuit with the contact-piece M. 
O O are contact levers or arms pivoted on a 85 
pin 0, which is secured in and projects out 
wardly from the plate K at the opposite side 
of the cam L. These levers are held by 
springs o' in engagement or in operative re 
lation to cam L and extend over the contact- 9o 
piece M. Both the contact-levers and the 
relatively fixed contact-piece M are prefer 
ably faced or provided, as shown in Fig. 2, 
with opposing contact points or plates of sil 
ver, platinum, or other suitable non-corrosive 95 
metal. The remaining terminal of the bat 
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tery is electrically connected, through the me 
tallic frame of the motor-cycle, the crank 
case G of the engine, and the casing F of the 
controlling mechanism, with the contact-le 
vers O. The plate K is connected at the end 
adjacent to the contact-piece M by a rod p with 
a hand-lever P on the frame A of the motor 
cycle, as shown in Fig. 1, and is adapted to be 
turned by said lever around the cam-shaft I 
into different positions, as indicated on Fig. 
2. The plate K, contact-piece M, and levers 
or arms O constitute what may be called an 
'interrupter’ lever or device. Q is a pin 
secured in the casing F and projecting out 
wardly therefrom through a curved slot A: in 
plate Kinto the path of the contact-levers O 
when said plate K is turned into position 2, 
Fig. 2. 
The contact-piece M, the contact-levers O, 

and the cam L are inclosed and protected by 
a cover R, which may be conveniently made 
of sheet metal and secured in place on the 
plate K by a nut 7, threaded on the pin 0, as 
shown in Fig. 3. 
My improved controlling mechanism oper 

ates as follows: For starting the motor-cycle 
the plate K is turned into position 2, in which 
the cam J by engagement with the slide E 
holds the exhaust-valve of the engine open, so 
that the engine-piston will work freely in the 
cylinder without compression of air until the 
motor-cycle has acquired sufficient momen 
tum to compress the first charge for starting 
the engine. The plate K is then turned back 
to position 1, in which it is shown in Fig. 2. 
In this position of Said plate the slide E is re 
leased by the cam J and the spring c is al 
lowed to close the exhaust-valve. The can 
H and the spring c coöperate to intermittently 
open and close the exhaust - valve, and the 
springs o' and the cam L. coöperate to inter 
mittently move the levers O into and out of 
engagement with the contact-piece M. Elec 
tric sparks are thus produced in the usual 
way at or near the end of alternate outward 
strokes of the piston, and the compressed 
charges of mingled oil, vapor, and air are 
ignited. The engine being thus set in opera 
tion will continue to run at a substantially 
uniform rate of speed while the conditions 
above explained and the position of the plate 
K, carrying the circuit-interrupter, remain 
unchanged. If it is desired to increase the 
speed of the engine, the plate K is turned 
by lever P from position 1 toward position 3. 
(Indicated on Fig. 2.) This changes the re 
lation of the levers O and the contact-piece 
M to the cam L., which is turned in the direc 
tion indicated by the arrow on Fig. 2, so that 
the igniting sparks will be produced sooner 
with respect to the compressing stroke of the 
engine-piston. As is well known, igniting 
the charge of an explosive-engine earlier in 
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ton will within certain limits increase the speed 
of the engine. - 
When the motor-cycle is not in use or the 

engine is not in active operation, to prevent 
depletion of battery the plate K is turned into 
position 2, in which the contact-levers O, en 
gaging with the pin Q, are held out of engage 
ment with the contact-piece M whatever the 
position of the cam L may be. The battery 
circuit is thus broken and cannot be closed 
until the controlling mechanism is turned back 
to position 1. 
To insure good electrical contact in closing 

the battery-circuit and to produce effective 
sparks for igniting the charges of the engine, 
two or more separate contact-levers O with 
separate contact points or plates are provided. 
so that as the contact-point of one lever and 
the opposing contact point or plate become 
oxidized and produce an imperfect electrical 
contact by reason of the rapid breaking and 
closing of the circuit and the electrical dis 
charge or slight spark that takes place every 
time said points or plates are separated the 
passage of the current and the discharge or 
spark will shift from the contact-point of one 
lever to that of another which is in better con 
dition, while the contact-point of the first 
mentioned lever and its opposing contact will 
be worn bright by successive engagement with 
each other. The current and discharge or 
spark will thus shift from one lever to another, 
according to the condition of their contact 
points, thereby affording an opportunity for 
one set of contact-points to wear bright while 
another is performing the function of the cir cuit-interrupter. 
Various changes in the details of construc 

tion and in the arrangement of component 
parts of the mechanism may be made without 
materially affecting the result sought to be at 
tained thereby and without departing from 
the spirit and intended scope of the invention. 

I claim 
1. In controlling mechanism for explosive 

engines the combination of a rotary cam, a 
pivoted plate provided with a contact-piece, 
a contact-lever fulcrumed to said plate, a 
spring tending to hold said lever in engage 
ment with said cam and with said contact 
piece, and a relatively stationary projection 
adapted when said plate is turned into a cer 
tain position, to hold said contact-lever out of 
engagement with the opposing contact-piece, 
substantially as described. 

2. In controlling mechanism for explosive 
engines the combination with the exhaust 
valve, of a rotary cam for intermittently open 
ing said valve at regular intervals, a pivoted 
plate adapted to turn about the axis of said 
cam and provided with a contact-piece and 
with a cam which is adapted to turn there 
with independently of the first-mentioned respect to the compressing stroke of the pis-i cam, and to open and hold open said valve 
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when said plate is turned into a certain posi- for preventing the closing of said valve and 35 
tion, a contact-lever fulcrumed to said plate, 
a spring tending to hold said lever in engage 
ment with said contact-piece, a circuit-inter 
rupting cam for intermittently moving said 
lever against the tension of said spring out of 
engagement with said contact-piece, and a 
relatively stationary projection for holding 
said lever out of engagement with said con 
tact-piece when said plate is in position to 
prevent the closing of said valve and the cir 
cuit-interrupting cam stops in position to per 
mit such engagement, substantially as de 
scribed. 

3. In controlling mechanism for explosive 
engines the combination with the exhaust 
valve, of a cam for intermittently opening said 
valve, a plate adapted to turn about the axis 
of said cam and provided with a cam for pre 
venting the closing of said valve and with a 
contact-piece, a contact-lever fulcrumed to 
said plate, a spring tending to hold said con 
tact-lever in engagement with said contact 
piece, a cam for intermittently separating said 
contact - lever from said contact-piece, and 
means for turning said plate to vary the time 
of separation of said lever from said contact 
piece with relation to the stroke of the en 
gine-piston and to prevent the closing of said 
valve, substantially as described. 

4. In controlling mechanism for explosive 
engines the combination with the exhaust 
valve of a cam for intermittently opening said 
valve, a pivoted plate provided with a cam 

with a contact piece, a contact lever full 
crumed to said plate, a spring tending to hold 
said lever in engagement with said contact 
piece, a cam for intermittently separating said 
lever from said contact-piece, a relatively 
fixed projection arranged to prevent engage 
ment of said lever with said contact-piece 
when said plate is in position to prevent the 
closing of said valve, and a lever arranged to 
turn said plate into position for preventing 
the closing of said valve and the engagement 
of said lever with said contact-piece and into 
different positions to vary the time of sepa 
ration of said lever from said contact-piece 
by the lever-operating cam with relation to 
the stroke of the engine-piston, substantially 
as described. 

5. In controlling mechanism for explosive 
engines, a circuit-interrupter consisting of a 
relatively fixed contact-piece, a number of 
contact levers or arms, means tending to hold 
said levers or arms in engagement with said 
contact-piece, and automatic means for inter 
mittently separating said levers or arms at 
certain intervals from said contact-piece, said 
levers or arms being connected with the cir 
cuit in multiple substantially as described. 

In witness whereof I hereto affix my signa 
ture in presence of two witnesses. - JOSEPH FMERKEL. 

Witnesses: 
CHAS. L. Goss, 
ALICE E. Goss. 
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