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To aid, whom it may concern: 
Be it known that we, FRANK ELLSWORTH 

TREMPER and JOHN WASHINGTON EISEN 
HUTH, both citizens of the United States, re 

5 siding in the city and county of San Fran 
cisco, State of California, have invented a new 
and useful Improvement in Explosive En 
gines; and We hereby declare the following 
to be a full, clear, and exact description of 

Io the same. 
Our invention consists in the novel con 

Struction and arrangement of the electrodes 
hereinafter fully described, and specifically 
pointed out in the claims, and by which the 

I5 electric spark is made for exploding the 
charge of gas within the cylinder. 
The object of our invention is to provide 

simple, effective, and durable electrodes for 
this class of engines. 

Referring to the accompanying drawing 
for a more complete explanation of our inven 
tion, the figure is a sectional view of one end 
of the cylinder and of one of the electrodes, 
the other electrode being shown in elevation. 

25 A is the end of the cylinder, having a head 
a, both cylinder and head being Water-jack 
eted, as shown. 
B is the piston working within the cylinder. 
Care the electrodes. These are mounted 

3o as follows: Around the electrode is fitted a 
sleevec, of metal, such as brass. Where this 
sleeve passes through the head of the cylin 
der it does not touch it, but is guided by a bar 
c', of insulating material, above and below. 

35 Upon the outer end of the sleeve c is a stuff 
ing-box c, below which is a nut c', which lies 
against the insulating-bar c'. Around the 
inner end of the metal sleeve c is screwed a 
nut c, which presses up against the inner in 

4o sulating-bar c'. The inner end of the elec 
trode passes freely through an interior plate 
a' without touching it, which said plate serves 
as a guard to prevent the heat from reaching 
the bearings above. The outer end of the 

45 electrode is guided by the cross-head d of a 
frame-work D, which said cross-head is of 
hard insulating material. 
E are springs, one for each electrode. The 

inner ends of these springs bear against Col 

lars e, secured on the electrodes, and their 5o 
outer ends bear against the cross-head d of 
the guide-frame D. These springs keep the 
electrodes projected to their normal limit 
within the body of the cylinder. 

In operation the piston may come in con 
tact directly with the inner ends of the elec 
trodes; but it is preferable to use an arm b, 
secured to the piston, and which is the means 
of forming contact with the electrodes. 
Though both electrodes may be made of 

the same length, one electrode may be made 
slightly longer than the other, as shown, so 
that the separation of the arm b from the 
electrodes shall not take place simultane 
ously, but successively. 
F represents the circuit-wires extending to 

the electrodes. When the armb of the piston 
is not in contact with the electrodes C, the 
electric circuit is open; but when the contact 
takes place the circuit is closed, and as the 
arm b withdraws from the electrodes a spark 
is produced, which fires the gases within the 
cylinder. These electrodes, it will be seen, 
are rigid bars or rods, and are much more ad 
vantageous than the usual form of elastic or 75 
spring electrodes, which Soon Wear out and 
have their temper destroyed; but the neces 
sary yielding of our rigid electrodes before 
the stroke of the piston is obtained by the 
springs E, which control the sliding of the 
electrodes, allows them to yield and throws 
them back to place as soon as the press 
ure upon them is relieved. Thus we are en 
abled to use a very durable form of electrodes 
operated upon by the piston or apartconnected 
therewith and effect their necessary yielding 
before the stroke of the piston. The manner 
of mounting them is simple and convenient, 
permitting their ready removal and insertion. 

It will be seen that a single electrode such 
as C can be used by making the piston and 
cylinder part of the circuit and constituting 
the other electrode. Gravity may return the 
electrodes; but the springs insure their action. 
Having thus described our invention, what 

We claim as new, and desire to secure by Let 
ters Patent, is 

1. In an explosive engine, sliding rigid rods 
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projecting into the cylinder in the path of the 
piston and forming electrodes, and means for 
controlling the sliding movements of the rods, 
substantially as herein described. 

2. In an explosive engine, sliding rigid rods 
of unequal lengths forming electrodes, said 
rods projecting into the cylinder and in the 
path of the piston, whereby contact is made 
with the latter, and means for projecting the 
rods to their normal limit within the body of 
the cylinder, substantially as herein described. 

3. In an explosive engine, and in combina 
tion with its cylinder and reciprocating pis 
ton, the electrodes C, consisting of sliding 
rigid rods passing into and insulated from the 
cylinder and into the path of the piston, said 
rods forming electrodes, and a spring for each 
rod for controlling its sliding movement, sub 
stantially as herein described. -- 

4. In an explosive engine, the cylinder and 
its reciprocating piston, in combination with 
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the sliding rigid rods forming electrodes pass 
ing through and insulated from the cylinder 
head and extending into the path of the piston, 
and the springs on the outer ends of the elec 
trode-rods for controlling their sliding move 
ment, substantially as herein described. 

5. In an explosive engine, and in combina 
tion with its cylinder and reciprocating pis 
ton, the sliding rigid electrode-rods project 
ing into the cylinder and path of the piston, 
one of said rods being longer than the other, 
and the springs for controlling the sliding 
movement of the rods, substantially as herein 
described. 
In witness whereof we have hereunto Set 

our hands. 
FRANK ELLSWORTH TREMPER. 
JOHN WASIIINGTON EISENIUTH, 

Witnesses: 
FRED G. PLESS, 
JAMES II. IRING. 
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