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_Ta a&ZZ whom zzﬁ m@y concern

T '-_machmery

o Inthe drewmgs end the fellowmﬂ' deserlp-”_-
tion I have described more or less of the gen-_

‘eral motor or engine structure, but have done

.20

- device, substantia.
35

this simply for the purpose of 1llustratmg one

~ . form of the engine device with which my 1m-
" proved-igniter can be successfully employed.
 Another copending application, filed April.

16,1908, Serial No. 152,965, is intended to |
.25 cover the drill proper and the details and pe-
.o culiarities thereof, and reference is hereby.
~ .+ made'to that epphea,tmn for a fuller under-
. standing of the construction and operation of
w . the details of the motor and what 1 elalm-_
e 30 |

thereon

... The present mventlon therefore censmts es--
U sentlelly, in -the construction, arr enn’ement E
o . and combination of the parts of the wmtmw-a
ly as. Wlﬂ be heremafter?
:)ed and. then par ticularly

more fully descri

L -}_:_pemted out in the claims:

' invention, Figure 1is a top plan view of a’
denial ﬁﬂ‘es—eetuated rock-drill with my improved ig-
4o
e 0‘11:11(1111&1 sectional view of the same with cer-’
. tain parts in elevation.-

oo detall Sectlona,l view. of one of the igniting

In the annexed drewmﬂ"s 1llustretmo mv"'f_

niting-device epphed thereto. Fig. 21sa lon-

s T devwee

Like letters of reference denote llke perte .

i throuﬂ'hout the different figures.

A A’ designatetwo eylmders of substentlallyfl'

" Beitknown that I, Joux V. RicE, J r.,a eltl— 'f
:'.j;;'zen of the United Stetes._, residing at Edgewe-” '
‘ter Park, in the county of Burhncrton and State
of New J ersey, have invented certain new and
-+ useful Improvements in Electric Sparking Ig-
.+ nition Apparatus for Gas Rock-Drills; end I
~__do hereby declare the following to be a full,

~o o clear, and exact description of the mventlon, .
‘such as will enable othersskilled in the art to
which it appertains to make and use the same.:
.. 'This invention relates to an igniting dewce}
.. - for gas-driven rock-drills and the hke, the in-
T Ventlon having for its object the provision of-
“a simple and eﬂiclent w'mter for thls kmd of-

‘Fig. 31s an enlarged

the same slze pleeed in alinement with: each

inder A’.

e other, so as to constitute in reahty a single cyl-
‘inder.

B denotes the piston-rod. Ithas thereon a

‘The pistons are both pro-

said passages.

- The portion of the piston-rod B Whlch lies
| within the cylinder A’is made hollow to pro-
vide a tubular cavity b to receive the grooved
rod D, made integral with a disk D', and also
| the ratchet-wheel R, situated in a recess in the

| right-hand head of cyhnder A’ and engaged.

by pawls for permitting the rotation of the
ratchet in one direction and effectively pre-

venting it from rotating in the other. By this

RO

piston C in eylinder A and a piston C' in ¢yl- .
The cylinders A A’ are carried by
some suitable frame, as Q°, on which they,
together with all the other connected par ts,
are adjustable by means of a screw, as Q, hav-
ing a handle Q.
vided with passaa'es running transversely
through them, ¢ and ¢/, and eaeh piston is pro-
vided “with a valve plate or ring for control-
ling the passage of the gas throucrh the afore-
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arrangement the plston-rod will during one

reciprocation be permitted to pursue a recti-
lineal movement without rotating, while at
the next reciprocation it will not only pursue
| a rectilineal movement, but will also rotate to
a greater or less extent in order to accomplish
- _-the necessary shifting of the drill at the end
of each stroke in like manner with the cus-
temery operation ot rock-drills.

At the adjoining ends of the cylinders A A’

are the induction-ports I for the combined gas
and air, while at the opposite ends of the cyl—
| inders the side walls are provided with the
‘outlet-ports T T, through which the exhaust
"| takes pleee there bemfr between ports I and
T the auxiliary outlet-ports ¢, through which |
the gas passes to act on the dlephl agm that -

: 0perates the exhaust-valve.
small chambers on the wall of the cylinders
‘I Acand A
“|'bore of cylinder A and the chamber N, and
‘the port ¢ communicates between the bore of
--?.eylmder A and chamber N'.

N and N" denote

Port T communicates between the

Exhaust-valve
O is located within chamber N and secured
upen a valve-stem z, one end of whlch 18 sup-
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ported in a recess in the wall of casing N,
while the other end passes through a bearing
in the end of the casing N and is attached to
the flexible diaphragm T in the chamber N’.
The cylinders are fitted with a suitable valve

mechanism for admitting gas, a mixture of .

gas and alr, or some other suitable explosive
compound through the inlet-ports I I; but it
1s unnecessary to describe their construction
here in detail. | -

At each end of my improved drill-machine
1s a gas-lgniting device, which is preferably
electrically operated. One of these devices

1s located, therefore, at the outer end of each -

of the cylinders A A’. |
I will now proceed to describe the construc-

- tion and arrangement of the parts of the gas-

20

igniting mechanism. . _
J denotes a casing which is screwed into the
side of the cylinder A and is closed by the

~outer cover J°, fastened to casing J by means

of the screws j or any other suitable devices.
At the center of the cover J® a pipe K is at-
tached thereto, which leads to the cylinder A’
and enters the wall thereof at a point a short
distance from the right-hand end of said cyl-
inder. (See Fig. 1.)" On the wall of the cyl-

- inder A’ at a point about opposite to the point

30

of entrance of pipe K is situated a casing J'.
similar in form and function to the casing J
and similarly attached to the cylinder. From

the casing J' a pipe K’ leads to the cylinder

- proximately opposite to the casing J.
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A and enters the wall thereof at a point( ap-
See
Fig. 1 and also Fig. 3.) The casings J and
J’ being of similar construction an explana-

tion of one of them will be sufficient for both.

By referring to Fig. 6 it will be seen that the
casing J is divided interiorly into two com-
partments by means of a flexible diaphragm
M, which is held in place by having its edge
inserted between the casing J and the cover
J°. This diaphragm is made of any suitable

Mlexible or yielding material—such as, for in-

stance, a thin steel plate-——and is preferably
corrugated in order to increase the contact-
surface of the gas therewith, as well as to im-
proveits resilient power. The gas, which en-
ters the casing J through the pipe K, acts
against one side of the diaphragm M, but does
not pass to the other side thereof. On this
latter side are two electric wires or conduc-
tors L Li, running from some suitable point
and passing through the casing J until they
enter the adjoining cylinder A or A’, as the
case may be, where the two points or elec-
trodes 1. I’ at the ends of these two wires are

situated in close contact with each other and
adapted to give a good spark when the elec-

One of the wires, L,
which passes through the casing J is a con-

tinuous wire; but the other is broken into two.

tric circuit is closed.

- parts, having two inclined contact ends [ /

65

the end /' being carried by the flexible dia-
phragm M, while the end / is stationary on

749,324

casing J. It will be observed that a pres-
sure against the opposite side of diaphragm
M will cause the wire end 7 to come into
contact with wire end /, although these two
ends are normally out of contact with each
other, being separated for a short distance
in order that the electric circuit may nor-
mally be open. The feature of having these
ends / /' inclined as shown is of importance
In maintaining an accurate contact between
them for the necessary length of time after
contact has once been made. When contact
between: these ends is so made, as stated, it
will be evident that by conductivity a spark
will be produced between the electrodes 1. 1.,
which spark will necessarily ignite the volume
of gas within that part of the cylinder where
the electrodes are located. Thus we have a
gas-1gniting device for each cylinder which
will ignite a volume of gas at the end of each
piston-stroke in order to give the necessary

mmpulses to the piston, as will be hereinafter

more fully explained. |
Having thus described my invention, what

I claim as new, and desire to secure by Letters
Patent, is—
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1. Inanigniting devicefor gas-driven rock-

drills and the like, the combination of a cyl-
inder, a piston, igniting devices arranged in
connection with the cylinder, said devices con-
sisting essentially of fixed, separate electrodes
in the cylinderand a circuit-closing diaphragm

in a casing external to the cylinder and a pipe

leading to a closed compartment of said casing
from the interior of the cylinder, substantially
as described. | | |

2. - Inanigniting device for gas-driven rock-
drills and the like, the combination of the cyl-
inders, the pistons therein, igniting devices ar-
ranged in connection with the cylinders, said
devices consisting essentially of fixed, separate
electrodesand a circuit-closing diaphragm, and

rFu
-
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pipes leading to said diaphragm from theinte-

rior of thecylinders,substantially asdescribed.
3. Inanigniting device for gas-drivenrock-

I1IO

drills and thelike, in combination with the cyl-

inders, a piston movable therein, outlet and in-
let valves, an igniting mechanism consisting
essentially of a casing on the wall of the cyl-
inder, a flexible diaphragm in the casing divid-
Ing 1t into two compartments, electric wires
having separate, fixed electrode-points within
the cylinder, said wires having their electric

115

circuit opened and closed by the movement of

sald diaphragm, and a pipe leading from the
interior of the cylinder to convey pressure to
the compartment on one side of said dia-
phragm, substantially as described.

4. Inanigniting device for gas-driven rock-

drills'and the like, in combination with the cyl-
‘inders, a pistonmovable therein, outlet and in-

let valves, an igniting mechanism consisting
essentially of a casing, a flexible diaphragm in
the casing dividing it into two compartments,
electric wireshaving fixed, separate electrode-

'
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- pointswithin the cylinder and running through
~ one of the aforesaid compartments, wherein
. one of the wires is divided into parts having
~ “inclined ends adapted to contact with each
5 other and one of the said ends being carried
Dby the diaphragm, the electric circuit being
- opened and closed by the movement of said
 diaphragm, and a pipe leading from the in-

5. In an engine of the charactefdes’cribed,

749,324

F

- terior of the cylinder to convey pressure into |
o the other compartment and against one side
- of said diaphragm, substantially as described.

‘the combination with the cylinder, of an-ig-

niting device consisting essentially of fixed,
separate electrodes in the cylinder and a cir-

3 |

‘cuit-closing diaphragm and a pipe leading to

said diaphragm from the interior of the cyl-

inder, substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses. |

"JOHN V. RICE, J=.

Witnesses:
~ Joux A. Boraxnp,
| :. j:[. "F. REARDON.
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