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To all whom 1t may concern. .

Be it known that I, Lours FRANKLIN
SLEADE, a citizen of the United States, and
a resident of Denver, in the county of Den-
ver and State of Colorado, have invented a
new and Improved Internal-Combustion
Engine, of which the following is a full,
clear, and exact -description, this being a
division of the application for a tunneling
Iiré%cslline, No. 427,305, filed by me Aprl 16,

The object of the invention is to provide

a new and improved internal combustion

engine, more especially designed for use in
tunneling and other machines, with a view
to cause a cutting tool to deliver or strike

blows on rocks or other material, without

injury to the operating parts of the engine.
The invention consists of novel features
and parts and combinations of the same,
which will be more fully described herein-
after and then pointed out in the claims.
A practical embodiment of the invention
is represented in the accompanying draw-
ings forming-a part of this specification, 1n
which similar characters of reference 1ndi-
cate corresponding parts in all the views.
Figure 1 is a longitudinal central section
of the improvement ; Fig. 2 is a plan view of
the same, parts being 1n section and parts
being broken out; Fig. 3 18 an enlarged lon-
gitudinal section of the inlet mechanism;
Fig. 4 is an enlarged longitudinal section of
the valves in the connection between the air
compressor and the oasolene tank; and Kig.
view of the
oas inlet, the section being on the line 5—5
of Iig. 3. ' |
The internal combustion engine H, 1llus-
trated in the drawings, is mauily designed
to reciprocate a cutter or boring tool, so that
the latter strikes or delivers blows against
the rock or other material, with a view to
cut the material into small fragments. The
revoluble shaft B of the cutting tool (not
shown) terminates in an annular flange B'*
held in a bearing or cap I'secured to the for-
ward head H’ of the cylinder H* of the 1n-
ternal combustion engine H. -The cylinder
H2 is mounted to slide in the direction of
its axis in suitable fixed guideways J ar-
ranged on the frame of the tunneling or
other machine on which the internal combus-

of the explosive mixture

‘lows: An intake pipe L 1s

or a like fluid. The tank 17 1i.=;
‘with a suitable filling valve 1.7

1 above described the cutter or boring tool

moves bodily with the said cylinder H*.

In the cylinder H? is mounted to recip-
rocate a piston H3, having its piston rod H?*,
extending rearwardly and connected with
o cross head H®, mounted to slide 1n suit-
able guideways HS, held on the machine
frame, and the said cross head H?® 1s con-
nected by a pitman HY, with a crank shaft
H®, journaled in suitable bearings on the
frame of the machine. | _

The crank shaft H? is driven from a mo-
tor G, preferably of the electric type, and
for this purpose the crank shaft H° and the
motor shaft G’ are connected with each other
by a train of gear wheels K, so that when

the electric motor G is running, the tramn

of gear wheels K imparts a rotary motion
to the crank shaft H8which by the pitman

H7?, the cross head H® and the piston rod H*,

imparts a continuous reciprocating motion

to the piston H?* in the slidable eylinder H=.

The device for controlling the admission
for the internal
combustion engine H is arranged as fol-
bolted or other-
wise secured to the rear head H* of the cvls
inder H2, and the inner end of this intake
pipe L. 18 normally closed by a spring-
pressed valve L. In the intake pipe L. 13
mounted to slide the head 1% of the supply
pipe L&, connected by a coupling 1. with
a short pipe L%, attached to a valve L% con-
nected with a tank L7, containing oasolene
provided
for filling
the tank L7 with the desired amount of gaso-
lene. Compressed air 1s forced 1nto
tank L7 by the use of an air pump
ated by an eccentric N’ from a longitudi-
nally-extending shait 0O, journaled in suit-
able bearings on the frame of the machine,
and the shaft O is rotated from the electric
motor (&, and for this purpose the rear end
of the shaft O is provided with a worm
wheel O, in mesh with a worm ()2 secured
on a transverse shaft 0% carryving a gear
wheel Of in mesh with one of the gear
wheels of the train of gear wheels Iv above
mentioned, and connecting the motor shatt
+* of the motor G with the crank shaft I
of the internal combustion engine H. Now
when the motor G is running, a rotary mo-

tion engine is used, and by the connection | fion is transmitted to the shaft O by the

the -
N, actu-
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gearing mentioned, and consequently the ait |
N 1is actuated -to pump air into the
The cylinder of the air pump N
provided with an inlet valve N2 and a
discharge pipe N*® connected with the tank

pump
tank LS.
1S

L7, and in the said discharge pipe N?* is
arranged the spring-pressed check valve N+*
and the relief valve N% as shown in detail
in Kig. 4. The springs N %, N7 for the valves
N*, N® serve to normally hold the same to
their seats, and the tension of the said
springs can be adjusted by nuts N&, N2, as
shown 1n Fig. 4. The spring N7 is somewhat
heavier than the spring' N® so that the
valve N°.remains closed while the pump N

1s working and pumping air into the tank |

L7, but when the pressure in the tank L.
excegds normal pressure then the valve N
opens to relieve the tank of any excess of

pressure.  Now the air tank 1/ exerts a

pressure on the gasolene contained therein,

to force the gasolene through the supply pipe

L? 1nto the intake pipe 1. the said supply
pipe L# being .
closed by a valve P, which when opened

allows the gasolene to pass out ‘of the pipe |

s and over the valve P, to be sprayed 1n
the 1ntake. pipe L. ' .
The valve P is located at the inner end

 of the pipe L2 at the head L2, and its stem
P’ extends rearwardly and through a suit-
‘able stuffing box L? arranged on the pipe
1.2, as shown in Fig. 8. The valve stem 1’
connects with .a lever P2 fulecrumed at P |
on the frame of the carriage, the free end of |

the lever P? normally resting against a stop
P*. - A spring P* holds the lever P2 normally
against the stop P4 and the said lever P2

- receives a periodical swinging motion in a
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forward direction by a lever P, fulcrumed
on the cross head H® of the internal com-

bustion engine H. A spring P’ presses one

end of the lever P° while the other end
thereof is provided with a set screw I®
abutting against the cross‘ head H? and

- serving to adjust-the lever P* relative to

the free end of lever P When the piston

41 15 at the end of its rearward stroke, then
‘the lever P® is in engagement with thic free
end of the-lever P, and when the piston H?
moves forward then the lever P® imparts a

swinging motion to the lever P2, whereby
the valve P is opened,
gasolene in the supply

. “in pipe L® can ‘pass
mto the intake pipe .

and to mix with the sprayed gasolene at the

entrance to the cylinder H?2. As the cross

head H® advances, the lever P¢ finally dis-

engages the lever P?, to allow the spring Ps

however held periodically |

| cylinder H2, as above explained, is forced by

way of the valves Q, Q" and theipipe Q*

and consequently the |

nto the } L, and by way of the
valve I.” into the rear end of the cylinder
H?. . At the same time air is drawn into
‘the cylinder H? by way of the intake. pipe
L, which is open at the outer end, it being
understood that. the head L? is cut out on
the sides to allow the air to pass the head

952,438

to swing the lever P2 back to its normal posi-
tion of rest, and in doing so to close ‘the
valve P. Thus the admission of gasolene
into the cylinder H? is cut off.  Now by ad-
Justing the set screw P* on the lever P¥, the
contact- of the lever P* with the lever I3

during the forward stroke of the cross head

H® can be regulated, so as to keep the valve
P open for a longer or a shorter time. On
the return stroke of the cross head H?", the

lever P* readily passes over the free end of

the lever P2, as the said lever P ig yield-
ingly mounted. | '
The rear and front ends of the cylinder
H? are connected with each other by valves
Q, Q" and a pipe Q* connecting the valves

Q and Q” with each other. The valve Q is

arranged on the rear end of the cylinder H*
and opens outwardly, while the valve Q’ is
arranged on the forward end of the cylinder
H? and opens inwardly, so that the gaseous
mixture passing into the rear end of the

into the forward end of the cylinder H2 at
the time the said cylinder H? slides forwar(
by the force of a previous explosion, as here-
inafter more fully described.: .
The forward end of the ecylinder H? is
provided with an exhaust chamber R having

an exhaust pipe R’ for carrying off the: ex-

haust gases. The connection of the exhaust

chamber R with the pipe ‘R” 1s normally

closed by a valve S, having its stem S’ ex-

tending through a piston S2 held in a

cylinder R® formed on the exhaust chamber
R. The outer end of the stem S’ extends

through a guide S® fixed on the frame, and

a spring S* is coiled on the stem 'S’ and is

‘attached at one end to the exhaust chamber

R and at the other end to a collar on the

‘stem S’, so as to hold the valve S normally

on its seat. The terminal of the valve stem
ST 18 .
adapted to abut against thé guide S® at the
time the cylinder H*® reaches the forward
end of 1its stroke, so that the valve S is
moved mmto an open position, and conse-

‘quently the products of combustion in the.

forward end of the cylinder H? can pass

by way of the exhaust’ chamber R into the

| exhaust pipe R’. - .
- The explosive mixture passin

_ g from the
rear end of the cylinder H? to the front end
thereof, 1s compressed during the forward
travel of the piston H? in the cylinder H?,
at the time. the cylinder H? is held locked in

‘a rearmost position, and when the piston H?
1s at the end of its forward stroke and the

crank shaft FI® stands in a dead ,'ée"_ntet: posi-

.

tion, then this compressed explosive mixtuie

1 the forward end of the cylinder 2 is

ignited by a suitable igniting device T, and
the force of the resultant explosion now
forces the unlocked cylinder H? in a for-

provided with adjgstable nuts S°
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“stroke, then

i¢ forced through the
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ward direction, to cause the cutter to strike | the head U® moves out of eng:a_.gament with

the face of the tunnel. During this forward
movement of the cylinder H?® the piston H?
is practically stationary, and when the
cylinder H*® nears the end of its forward
_ the exhaust valve S is drawn
open so that the products of
exhausted from the forward end of the
cylindeyr H2 It will also be noticed that
during this forward movement of the cylin-
der H2, the gaseous mixture previously
drawn into the rear end of the cylinder H
valve Q into the pipe
Q2, and finally passes by way of the valve
Q’ into the forward end of the cylinder H?,

~ the springs of the valves Q and Q holding
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normally in locking

the same closed until the products of com-

bustion have been exhausted from the for-
ward end of the cylinder
incoming gaseous nuxture
end of the eylinder H?.

As the motor G is running continually,

H* 1n moving on

it is evident-that the piston
the cylinder H?

its rearward stroke draws

along until the latter 1s 1n its rearmost posi-

 the-eylinder H? is locked tem-
porarily agaipst movement, while the piston
3* moves at the forward or compression
stroke, to compress the gaseous mixture 1n
the forward end oi the
above-deseribed operation is then repeated,
that is. another explosion takes place in the
forward end of the eylinder H? at the time
the erank shaft H® is in a dead center posi-
tion, and ‘consequently the cylinder H® 18
again forced forward, to cause the cutter to

deliver another blow,

tion, and then t}

The device for temporarily locking and

FS

unlocking the cylinder H* when in its rear-
mast position is arranged as follows: A lock-
ing lever I is fulerumed at U’ on the guide-
way J in which slides the cylinder H?, and
the said Jocking lever U is adapted to engage
a potch U? in one side of the cylinder H?,
and the lever U is pressed on by a spring U
to swing the locking lever U into engage-
notch U? on the rearward
H* and the cylinder H®
The locking lever U is provided with an
ami U* adapted to be engaged by the head
005 of a rod L%, to hold the locking lever U
position. The rod U°® 1s
engaged by 2 lever UT fulcrumed on the
trame of the earriage, and tlie said lever 18
pressed on by a spring US, to move the rod
[7¢ forwardly into engagement with the arn
U+ of the locking lever U and to hold the
locking lever U in loeking position.

The lever U7 extends mto the path of a
pin U, on the cross head H? of the internal
combustion engine, so that when the said
cross head H° about reaches the end of its
torward stroke, the pin U* engages and 11n-

L &

strolke of the piston

pagts a swinging motion fo the lever U7,

drawn rearward and

whereby the rod U* 1s

combustion are

H?, so that the
fills the _forward

cylinder H® The

|

| with it the cutter.

4

moves readily out of the notch

same 1n detail.

the arm U* This takes place immediately

previous to agtuating the igniting ‘device L,

and as the cylinder H* 1s now unlocked 1t 1s
free to move forward by the force of the ex-
plosion within the cylinder H*; as above ex-
plained. It is understood that the locking
lever U after being unlocked by the head U?,
U2, on the
forward motion of the cylinder H%. When
the cylinder H? and the piston H® return to-
aether, as previously stated, the locking lever
U reéngages the notch U? by the action of the
spring U®, and the head U? slides back under
the arm U* by the action of the spring U°
and after the pmn U° has left the lever U’
on the return stroke of the cross head H-°.
" The electric igniting device T is prefer-
ably of. the make and break type, and 1s ac-
tuated by a rod T held on the rod U°¢, so
that the 1gniting of the explosive mixture 11
the forward end of the cylinder H- takes
place immediately after the cylinder H* 1s
unlocked. As the igniting device T may be
of any approved construction, 1t 1s not
deemed necessary to show or describe the
The operation is as follows: When the
several parts are in the position as shown
in Figs. 1 and 2, and the electric motor G 1s
running, then the crank shaft H® turns
in the direction of the arrow ¢’ so that the
piston H? of the internal combustion engine
H travels forward in the cylinder H?, now
locked by the locking lever U in a rearmost
position. An explosive charge 1s drawn 1mto
the rear end of the cylinder H?, while the
advancing piston H?
in the front end of the cylinder H?, and when
the crank of the crank shaft H® reaches 2
forward dead center position, then the cyl-
inder H2 is unlocked and the igniting de-
vice T is actuated, so. that the explosive
charge 1n the cylinder H* is ignited and the
force of the resultant explosion now drives
the cylinder H* forward and with 1t the

chaft B? of the cutter, whereby the latter

«trikes or delivers a blow on the face of the

3
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compresses the charge

105

110

material to be cut into fragments. As the

crank shaft H* keeps on turning, 1n the di-

ection of the arrow «, it moves out ot the

forward dead center position and in doing
s0 causes the piston H? to travel rearwardly,
and as the piston H? is near the rear cylin-
der head H* with a gas cushion between
them, 1t 1s
carried along, that is, is drawn back atd
and the piston H? reach the end of ther

rearmost stroke, the c{linder H? is again

Jocked in place by the locking lever U, and

the piston H® now begins its next forward
siroke and the above-described operation 1s
repeated. When starting the bore of g tun-
nel along a slope or the like, 1t 1s desirable

When the cylinder H*

115
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evident that the cylinder H® 15

125
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- to strike but light blows with 't_hé' cutter, | the block U* will be out of engagement with

5 :

~the air pump N. The tank L7 is now di-

and for this purpose the internal combus-
tion engine H 1s not run as a combustion
engine and hence no gasolene is used, and

the tank L7 is not filled with gasolene, but

1s charged with compressed air suppliefl by

rectly connected with the rear end of the

~cylinder H?, and for this purpose the pipe

10

15 1s removed and the valve L® is connected

by a high pressure hose Z with a valve Z’

~on the rear cylinder head H?, The nuts.S®

~on the exhaust valve stem S’ are removed, so

15

that the exhaust valve S remains in a closed

position. One of the gear wheels in the
train of gear whee s K 1s removed, and the |
- piston H® 1s temporarily locked in a rear- |

- most position by the use of a dog Z? (see

20

95

- 30

35

40

Fig. 1) temporarily bolted to the cross head
guidway H* and engaging the cross head HE,

The electric motor & is now started, and as

this motor is disconnected from the crank
shatt H® it 1s evident that the shaft H?® is
not driven from the electric: motor G, but

the latter drives the shaft O so that the air
~pump N 1s actuated and fills the tank I |

with compressed air. The valves L8, Z’ are

now opsned to allow compressed air to pass
from t..e tank L7 by way of the valves L5, Z’
and the hose Z into the rear end of the

cylinder H and by way of the by-pass (the

valves Q, Q" and the pipe Q?) into ‘the
front end of the cylinder H? to equalize
the pressure on both sides of the piston H3,
held against forward movement by the lock-
‘ing of the cross head H® by the dog Z2. The
‘air pressure in the cylinder H? cannot es--
cape by way of the intake pipe. L as the
~ valve L” is held in a closed position by the
alr pressure, and the latter cannot escape
by way of exhaust chamber R, as the ex- |
haust valve S is held in a closed position by

- the air pressure. In order to allow the use

45

of a high pressure in the tank L7, the

springs N, N7 and the valves N* N° are
adjusted correspondingly. After the cylin-

~der H* is charged with the desired pressure,
‘the electric motor ' is stopped, the valves

o '._."50

. L° 7’ are closed and the hose Z is removed. | p

The dog Z? is next removed and the re-

- moved gear wheel in the train of gear

- wheels K is replaced, after which the elec-

tric motor G is started up: to cause the cylin- |

55

der H? and the piston H* to travel in unison

‘with each other and with an air cushion on

~either side of the piston H3, so that the
~ blows struck by the ¢utter are light, as the

- cutter can readily rebound owing to the.
high pressure air cushion in the cylinder H2, |

60

65

- When the engine is used as before de-

scribed, the locking device is thrown out of

action 1In any suitable manner as for in-
stance by releasing the springs U3, U? from
the lever U and the lever g”s respectively,
and moving the rod U® in such position that

| the lever U when the lever may be turned
out of locking position. . |
~Having thus described my invention, I
claim as new and desire to secure by Letters -,
Patent: S o |
1. An 1nternal combustion engine, com-
prising a cylinder mounted to slide in the
~direction-of its axis and provided with
means for carrying a tool, a piston in the -5 |
said cylinder, a motor connected with the
sald piston to reciprocate the same, and
means for producing explosions in the for-
‘ward end of the said cylinder at the time
‘the cylinder is at the end of its rearward go
stroke and the piston is at the front end of =~
the cylinder, to move the cylinder forward.
2. An internal combustion engine, com-
prising a cylinder mounted for slid INg move-
I ment in the direction of its axis, a piston in 85
the cylinder, means disconnected from the
~cylinder for continuously reciprocating the
piston, and means for producing an explo-
sion in one end of the cylinder and at the
| time the piston is at thisend. - . g9
~ 3. An i1nternal combustion engine, com-
prising a cylinder mounted for sli ingmove-
ment 1n the direction of its axis, a piston in
‘the cylinder, means diseconnected from the .
cylinder for continuously- reciprocating the g5 -
‘piston, and means for producing an explo-- .
| slon in one end of the cylinder and at the - .
time the piston is at this end, and means op- .~
‘erated by the piston for alternately locking. .
‘and unlocking the cylinder. =~ = 7 350"
4. An internal combustion engine, com-
~prising a cylinder mounted for sli Ing move-
ment 1n the direction of its axis, a pistonin =~
| the cylinder, means disconnected from: the -
cylinder for continuously reciprocating the 195
piston, means for producing an explosion in -
~one end of the cylinder and at the time the -

ﬁ.

piston is at this end, and means for tem-
porarily locking and unlocking the cylinder. .

- 9. An internal combustion engine, com- j11¢-
I prising a cylinder mounted to shide in the =
direction of its axis, a piston in the said eyl- . -
‘inder, a cross head connected with the said
1ston, a shaft connected with the said éross = -
| head, means for. continuously rotating the 1315
shaft, means for producing an explosion in°
one end of the cylinder at the time the piston= =
1s at this end, and locking means controlled =
by the said cross head for temporarily lock- -
ing and unlocking the said cylinder. 120
- 6. An internal combustion engine, com- = -
prising a piston, a motor for continuously =
reciprocating the piston, a cylinder within-
which the piston is movable, said cylinder
being mounted to slide in the direction of its 125
.axis, and to move independently of the =
i movement of the piston, a valved connection -
between the ends of the cylinder for the
‘| passage of the gaseous charge, means for de- .
l ivering the charge to one end of the cylin- 139 -




der, _mé'a;'n's* at the other end for carrying off
burned gases, and means for igniting the

.source of fuel supply and__hmrigg!a,jhead ex-
‘tending into the said intake tube, portions of

‘charge in this end of the cylinder, said ¢yl-.

prising a cylinder, a piston therein, an n- |
take tube open at one end to the atmosphere
‘and connected at the

. the atmosphere,ia_ V&IYB fOI'_ Cl()Sillg

supply pipe, a mechanism for actuating the |
<aid valve from a reciprocating part of the

engine,

952,488

inder being movable in one direction by the |

explosion and in the opposite direction by |
7. An internal combustion engine, com-

other end with the said |

. a supply pipe connected with a
the head being cut out to form passages to

the said mechanism including an ac-

~ tuating lever connected with the stem of the |

20

~ fulecrumed on the said reciprocating part
: imd “adapted to engage. the said actuating |
ame adapted M AT T S T

25

30

~~ supply pipe, a mechanism for actuating ‘the

‘cylinder, a supply_ pipe: connected with a
~ source of fuel suppl “and having a head ex-
‘tending into the sa1
" the head being cut )
~ the atmosphere, a valve for closing the said

said valve,. and a spring-pressed trip lever

internal combustion engine, com-

- 8. An 10N
a piston therein, an in-.

prising a cylinder, a piston therein
take tube open at one end to the atmosphere
and connected at the other end with the said.

intake tube, portions of |
out to form passages to

“the .piston is movable,

“ciprocating the piston,

i—

the said mechanism including an ac-

with the stem of

engine, 1ar
tuating lever connected

crumed on the sal

relative-to the said actuating lever. .

9. An internal combusion engine COMPris-
s motor for continuously recip-

ing a piston, _ ]
rocating the piston, a cylinder within which
said cylinder being

*said valve from a reciprocatin ga‘l‘t of the

35

the
said valve, a spring-pressed trip lever ful-

aid reciprocating part and
‘adapted to engage the said actuating lever, -
and means for adjusting the said trip lever

40

46

mounted to slide independently of themove-

ment of the piston, means for introducing a

piston moving 1t in the opposite direction.

“charge into one end of the cylinder, means
for igniting the same whereby

_ the explosion
will move the cylinder in one direction, the

~10. An’ ‘nternal combustion engine, com-

prising a piston, means

the piston reciprocates;

| with respect to the piston, for the purpose
et forth. . .o

"In testimony whereof I have.signed my

-

name to this specification in the presence
‘two subscribing witnesses. . .. -

- -

v . . -

~ LOUIS FRANKLIN SLEADE.

Witnesses:
J. M. BoNGERS,

3 H Pussr

for continuously re-
a cylinder in which
said cylinder being

. ﬂ being 55
| normally freely and independently movable
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