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JAMES STROUD WALCH, OF PROVIDENCE, RHODE ISLAND,

EXPLOSIVE-GAS ENGINE.

' SPECIFIOATIQN forming part of Letters ra,tent_ No. 590,080, dated September 14, 1897. -

Application filed J aﬁuary 23,1897, Berial No, 620,371, (No model,)

Yo all whom it may concer:

Be itknown that I, JAMES STROUD WALCH,
8 citizen of the United States, residing at
Providence, in the county of Providence and
State of Rhode Island, have invented certain
new and useful Improvements in Explosive-
Gas Engines; and I do declare the following
to be a full, clear, and exact description of

~the invention, such as will enable others
which it appertains to

skilled in the art to
make and use the same, reference being had
the accompanying drawings, and to the
figures of reference marked thereon, which
form a part of this specification.

My invention relates to explosive-gas en-

gines, and has for its object the production

of a prime mover operated by the ignition of
mixed gases within the cylinders and belong-
Ing to that class of gas-engines which deliver

to crank-shaft and fly-wheel one impulse at

the beginning of each revolution, wherein a

- rotary valve attached directly to the crank-

40

~omitted; and Fig. 5, a vertical mid-sectional

50

shaft isemployed to cut off the su pply of gase-
ous fuel at a certain point of the piston move-
nient. . -
Hach constituent element of my invention
18 described in detail and its individual office,
together with the mode of operation of the
whole, fully explained hereinafter. .

- Referring to the accompanying drawings,

wherein like numbers are used to designate
like parts throughout the several yiews, If'ig--
ure 1 represents a top plan of my invention.

Kig. 2 represents a side view, partly in verti-

- cal section and omitting the fly-wheel, from
- the right of position in Fig. 1. Kig. 3 repre-

sents a side view from left of position in FKig.
1, partly in vertical section, the fly-wheel,
bearings, and gearing being omitted for sake
of clearness. Fig, 4 represents a vertical
cross-section on plane indicated by line X X,
Fig. 1, all parts beyond the shafting being

view of rotary valve and shaft connection.

LThe scale of drawing has been slightly in-
- creased in the last figure.
Considering Fig. 1, numeral 1 designates
‘the frame or bed casting having a lateral ex-
~ fension 2.

(See also Fig. 4.) Secured to bed
1, with their axes in the same horizontal
plane, parallel but not alined, are cylinders

o and 4. Theeylinders are duplicatesin con-

the eylinder to

material and open at both ends.
-attached to arm 10, which possesses an eye

‘ing with cylinder 8 through head 8.

with them.

struction and operation, and the immediate

attachments of both are of the same form. A

description of one

_ “ each of the twin parts will
answer for all. -

~ Regarding cylinder 8 on the left of Fig. 2,
numeral 5 marks the water-space, enabling
be jacketed by water and its
temperature controlled. A pipe 6 serves the
Jacket and a water-pipe 7 or other outlet per-
mits circulation. © Tocylinder-head Sand the
cylinder is' attached the customary form of

Igniting device, consisting of a combustion-

tube 9, lined with refractory non-conducting
Tube 9 is

near its outer end admitting a threaded pin
11, projecting from cylinder 3. Nuts 12 and
13 engage the pin above and below arm 10,
and the adjustment vertically of tube 9 is
provided for.. Entering tube 9 is the tip of

‘@ gas-pipe or Bunsen burner 15, the flame
ficiently-heated

75
Inte-

et

from which maintains in a sufl _
condition the ignition-tube 14, communicat-

riorly the ecylinder is provided with a trunk-
piston 16, within which is
a connecting-rod 17. ,

The elements above described are of known
construction and each cylinder is supplied

ice-pipe 18, cylinder-head 19, combustion-
tube 20, arm 21, threaded pin 22,
Bunsen burner

necting-rod 27, .
~ Connecting-rod 17 from cylinder 3 is piv-
otally attached to ecrank 28, and rod 27 from |

cylinder4operatescrank 29, The twocranks
(see Figs. 2 and 3) are customarily arranged

at ninety degrees, although their relative

positions may be otherwise fixed within the
purview of my invention. The cranks drive
a shaft 30, (best shown in Fig. 1,) revoluble

pivoted one end of

nuts 23 24,
29, ignition-tube 26, and con-

55

6o

30

- Thosevisible in connection with.
cylinder 4 are numbered water-jacket serv- =

ole

95

In suitable bearings 31 32 and carrying at

one extremity
Weight | | | |
Terminating the shaft at its remaining ex-

a fly-wheel 33 of adequate

tremity is the rotary-valve mechanism com-
posed exteriorly (see Figs. 2, 4, and 5) of an P S
‘appropriate casing 34, upheld by standards 35

from frame 1. Casing 34 is provided with a

stufling-box 36, through which shaft 30 passes
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and within which it rotates gas-tight. Ifixed
upon the end of shaft 30 is the cup-shaped ro-
tary valve 37, having the circumferential slot
38 to permit the passage of gas, as hereinafter
explained. Valve 37 fits closely but movably
within a bored chamber 39 of the casing, and
a head 40, fixed in place by machine-screws
41, closes the chamber. IkEngaging a screw-
threaded central orifice through a head 40 1s
a short pipe 42, terminating outwardly in a
T 48. A short pipe 44 leads to a cock 45,
through which air may be admitted. An-
other short pipe 46 connects the T with a cock
47, from which suitable connections lead to a
supply of hydrocarbons.

It will be observed here that the quantities
of air and g¢as entering the hollow or mixing
chamber of therotary valve may beregulated.
] reserve the right in practice to fix the ro-
tary valve upon the extremity of the cam-
shaft mentioned below. ™Theoperation isthe
same in either case, thé speed of rotation be-

ing reduced one-half in the latter instance |

and the extent of slot 38 limited accordingly.

Considering Fig. 2, it will be secen that cas-
ing 34 possesses two lateral orifices—Ilelt 43,
right 49—and pipes 50 51 connect those ori-
fices respectively with checlk-valves 52 9o,
governing openings into the cylinders near
theirclosed ends. (SeealsoFig.1.) Butoneof
such openings is shown,(marked 54 in Fig. 2.)
Any form of check-valve may be employed.

As my invention is customarily made a
cam-shaft 55 is supported in suitable bearings
56 57, (see Fig. 4,) parallel with and directly
benecath the crank-shaft30. A gear-wheel 583,
fixed upon the crank-shatt, engages a gear-
wheel 59, which is fixed upon the cam-shaft.
The gearing is so proportioned that two revo-
lutions of the crank-shaft take place during
one revolution of the cam-shaft. T'he rela-
tive motions of the two shafts are those usu-
ally adopted in engines of the class to which
myinvention belongs to operate the exhaust-
valves alternately during every second stroke
of the pistons.

Cam 60 in Fig. 3 shows the general contour
of both, cam 61 being partly concealed in that
ficure. The twocams are effectively secured
upon shaft 56. Cam 60 is arranged for op-
erating a lever 62, which has a fulerum 65
upon extension 2 of the bed 1, an upturned
and rounded end 64, and a weighted end 65.
A longitudinal slot 66 is formed through end
65 of the lever, and engaging the slot is a pin
67, projecting from the stem 63 of an exhaust-
valve 69,

Number 70marks the casing of the exhaust-
valve, providing a valve-seat 71, a stem-guide
72, astem entrance-sleeve 79, and an exhaust-
pipe 74. Xxhaust-port 75 in eylinder $ is
shown in both Kigs. 2 and 3.

Continuing the inspection of Iig. o, there
will be seen asecond leverin all respects usu-
ally though not essentially a duplicate of le-
ver 62 and marked 76. It possesses an up-

o —
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turned rounded end 77, a weighted end 75,
having slot 79, and the slot engages a pin 50,
projecting from the stem 81 of an exhaust-
valve for cylinder 4. Casing 82, having a

70

stem-guide 83 and stem entrance-sleeve 84,1n-

closes the valve and is similar at every point
with that deseribed as attached to cylinder .
It is believed to be unnecessary to show the
exhaust-port of eylinder 4. Cam 61 is shown
actuating lever 70. |

The operation of my invention may be ex-
plained as follows: Assuming the rods 17 27
to be in the positions shown in Fig. 2, fur-

ther rotation of the fly-wheel by hand or oth-

orwise withdraws piston 16 in cylinder 3 and
causes slot 38 of the rotary valve to register
with orifice 481in casing 34. (Direction of mo-
tion indicated by arrow.) Gas-cocks4d 47 be-
ing properly set a charge of mixed gases 18
drawn into the eylinder. Upon the return of
piston 16 the charge is compressed and ex-
ploded in the ordinary way, forcing the pis-
ton forth again.
piston drives the burned gases through port
75, gears 538 59 having caused cam G0 to oper-
ate valve 69 by means of lever (2.
3.) Movingoutwardly once morea new charge
is ' drawn in by the piston 16, slot 38 being
again turned into communication with eas-
ing-orifice 48. Weighted ends 65 73 of levers
62 76 keep the exhaust-valves closed during
inhalation. During explosion both exhaust
and check valves remain seated under pres-
sure. Examining now the action of the parts
relating to cylinder 4 during the operation
above described for cylinder 3 it will be un-
derstood that precisely the same steps are
taken in an exactly similar mechanical proe-
ess, like steps following each other in like or-
der for opposite eylinders, which explode al-
ternately at the beginning of each revolution
of the fly-wheel. Upon starting the engine
end 78 of lever 76 is raised by hand or foot in
order that cylinder 4 may not take gas until
after the charge in cylinder 3 has been fired.
The operation then proceeds regularly for
both cylinders.
resent the position of the visible working
parts when cylinder 3 is about exploding and
cylinder 4 has been one-half exhausted. By
using two cylinders the excessive heating of
either is avoided, while an impulse is avail-

able forevery revolution. Manifestlyinstead

of placing the cylinders at opposite ends of
frame 1 they may be arranged side by side.
Congidering Fig. 2, in view of the foregoing
explanation of operation it will be observed
that the ingoing mixed gases are cut off by
the rotary valve a little before the piston 16
reaches its outermost point, the relative ex-
tent of slot 88 of valve 37 appearing in Kig.
5. At its outermost point of travel, there-
fore, the piston encounters a slight back pres-
sure from the atmosphere. Exhaust-valve
69 is held against this exterior pressure by

| the weighted lever. While the back pressure

Upon its second return the.

(See Fig.

75

80

95

100

105

110

Fig. 3 may be taken to rep- .
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exhaust-valve, ahollow rotary valve attached

25

39

590,080

upon the pistons is 5111&11 t0 the Squ.:ue m(,h
gate 1o give
them each an 1mpulse mwm‘d ::L‘D every Stl‘(}ke |

there is sufficient in-the: agore

which materially adds to the %mooth -running

‘quality of the-engine.

I am aware that twc)*e} 1111(181‘ 'bas—-enﬁmes

are used having ignition and exhaust meeh-!

anism constmeted practically as shown here-
inabove, and I do not claim those features 111-
dwldually

‘What I do claim, :«_111(1 desire Lo secure by
~ United States Letters Patent, is— |
- 1. In an explosive-gas engine, the. combl---- |

nation of a bed, a cylinder secured o said bed

and provided with an inlet-port,acheck-valve |
arranged to govern said inlet-port, an ignit-

ing devme md cylinder having an exh&usﬁ-
port, an exhau&t valve: a.rmnued to govern

said exhaust-port, a, I'evoluble Cr Elallk-Shan’[, a
revoluble cam-shaft, gearing connecting said
- shafts, mechanism drwen by said cam-shaft

and eonstructed and placed to operate said

to one of said shafts and having a cmeumfer—
ential slot, a suitably-su pported casing pos-

sessing an orifice and stuffing -box, said cas-~

ing lmvmg a cylindrical bore adapted to re-
ceive sald rotary valve, devices for closing
- said casing and for delwel*mﬂ* mixed gases Lo
said romry Valve mbermﬂy, ::md a plpe 0011-

L

11ectmﬂ Smd eheek; valve and ca.’smn -orifice, .

| subsh&ntmlly as described.

2.-In an explosive-gas enﬂme the combi- -

| &Mon of a bed, eylmders seeured to said bed
and provided mth inlet-ports, check-valves
~arranged to govern

n said inlet-ports, igniting
devmes smd cylinders having exhausb ports

f"exhaust valves arranged to govern said ex-
‘haust-ports, dr'evoluble crank-shaft arevolu--
‘ble cam-shaft, gearing connecting sald shafts,
‘mechanism drwen by sald c&m-shaft and con-
'stmcted and placed to operate said exhaust-

valves, a hollow rotary valve attached tosaid

.01 ank- shaft andhavinga circumferential slot,
a suitably-supported casing possessing 01*1-—5
fices and a stuffing-box, said casing having

35
40
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cylindrical bore adapted to receive said 1*0- |

tary valve, devices for closing said casing and
for delivering mixed gases to said rotary

valvein termrlv, gas cocks and piping adapted

to regulate the quamtmes of gases supplied
to said rotary valve, and pipes connecting
said check-valves and casing-orifices, sub--
%tantlally as described.

In testimony whereof 1 affix my signature

in presence of two witnesses.

o J AMES STROUD WALCH.
\Vltnesses. I
ALFRED HENRY CRrOSS,

WILLIMI CHADWIC'K
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