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To all wkom Lt Ay COnCern.: -
Be it known that I, WILLIAM J. WRI(II-IT

remdmﬂ' at Plttsburg, in the county of Alle-

gheny'and State  of Pennsylvania, have in-

5 vented certain new and useful Improvements |

in Gas-Engines, of WhICh the . followmu‘ lS a

speclﬁeatlon - |
This invention relates 130 1mprovements in

that class of explosive-engines in which a

10 pumping means for supplying the working
agent to the etplosmn-cylmder is-used; and

it seeks to provide a simple and eompaet ar-

rangement of the pumping and explosion
chambers whéereby the cost of manufacture
15 will be materially reduced and in which the
several parts have such ‘direct connection

and are cooperativelyso arranged as to effect
a positive, easy, eeonomleal and effecbwe-_

- operation. | -
20 In its more generic sense my present 111-_
-vention compmhend% such a combination of

the several parts that the pump will operate.

todraw in a charge of the working agentinto
~ its eylinder at one end as the exploded mix-
¢ ture at the back of the working piston is be-
ing exhausted, and a new charge of the work-
ing agent is driven by the pump into the

ehamber from which the burned mixtureisex-

“hausting, as it (the pump) advances in the

30 same direction the working piston moves
within the explosion-¢ylinder. |
This invention also seeks to provide cer-

tain 1mpr0vements in the. manner of con-
structing the pumping and explosion e¢ylin-

35 ders wherebv to produce a stable and com-

pact arrangement of said parts and also pro-

~vide for eonvemently connecting the several
parts when setting up the engine. .
Again, my present mventmn seeks to pro-

40 v1de a novel means. for mechanically oper-
ating the several valves that govern the 1n-
flow of the working agent to the opposite ends

- of thepump and w orklnﬂ' cylinder and which

- operates to effect a qulck and positive action

45 of such valves at proper predetermmed in-
tervals.

With other obJectS in view, which herein-

after will be fully brought out, this inven-
tion in its more subordma,te nature consists

5o in certain features of construction and eom- |

“ders 1 and 2.

in detail and then point ount specifically in

' blnatlon of p'u'ts, whleh I shall ﬁlSt deseube:-_.; o -

the appended claims, reference being had to S

the deeompanymﬂ' drawmtrs in wh1ch-——-- o

Figure 1is a plan view, parts being in sec- 55

tion, “of my improved engine, the valve-shift-

.| 1ng devices being dldﬂ'mmmatleally shown. .
IFig. 2 is a cross- sectlon taken on the line 22

of FIU‘ 1 looking in the direction of arrow a.

Fig. 4 is a detail horizontal sec-

referl ed to.
618 a

and sliding-plate devices for closing ~the elon-
cated plston-l od ‘aperture in bhe cylinder-

head; and Fig. 7 is a front elevation of the 70

said head ulustratmcr the correlative posi-
tions of the said sliding-plate and stuffing-box
devices and the dlstrlbut,mn'-cylmder for the

cooling or water- -circulating means presently-... o B

referred to.
- In its practical eonsbruetlon my 1mproved '

| exploqwe -engine comprises a working cylin- -

der 1, held in a longitudinal plane with the
pumpmﬂ' cylinder 2 ‘the two eylinders being

preferably of the same diameter, and each has 80

a length suitable to provide for the proper

stroke or travel of the pistons and for. com- |

pressing the working charges. . -
As will be clearly seen by referring to Fig.

1 of the drawings, the two cylmders 1 and 2 85

have the adjacent ends held up close to each’

other to permitof usinga short length of bed

or base therefor, and the two ends 1* 28 con-

stitute parts of a eylindrical shell 3, of sub-
stantially the same diameter as the two cyl- go

inders, said shell having its ends made fast
to the adjacent open ends of the two eylin-
By thus connecting the two =
cylinders 1 and 2 a very compact arrange-

ment of partsis provided, in which the strain 9 5

is distributed more uniformly over the entire
structure than would be possible were the
two cylinders 1 and 2independently mounted

upon the bed, such arrangement also being
as the cost of connecting and 100

advantageous,

Fig. 3 iS a eross- sectmn taken on the line 33 6o =
of Flﬂ' 1. 3
tion of the pumpmn'-cylmder a partof the
working cylinder and its piston, and illustrat- -
ing the water-circulating means hereinafter =
Fig..51s a “detail cross- section: 65
taken on'the line 55 of Fig. 4. Fig. e
detail view illustrating the sliding- bearlnﬂ'...
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bracing the entire structure is mmlmlzed and | boxes is shown in detail in Fig. 2 2. by refer-
- - {'ence to which it will Dbe seen the valve-box

Iermeled very durable.

X designates the piston in the pumping-
cylinder 2, the stroke of which is of such de-
gree that at its limit in opposite directions it
reaches the inlet and discharge ports disposed

To further provide for a compact and eco-
nomiecal construction, I connect the piston-
rod 5 directly to the erank-shait 7, the piston
end being pivotally joined to the piston, as
indicated at 5* in Kig. 1, and to provide for
the oscillatory movement of the rod 5 as it 1s
leelpmca,ted the aperture 6 in the cylinder-
head is elongated, as indicated at 6*in Fig. 7.

Tomaintaina fluid-tightclosureof the elon-
gated slot 6%, through which the piston-rod 5

oscillates, I provide a plate &, held to slide

over the outer face of the slotted head, the

said plate being mounted upon the rod 5 to-

oscillate therewith, and to provide a tight

packing for the rod where it passes through

the plate 8 a stuffing-box 9 is used, having a

head 9*, which fits a correspondingly-shaped

seat in the plate 8 and is held to rock in a
vertical plane, said box 9 having the usual
cap-plate. To provide for fitting the plate 8
and box 9 on the rod 5, the outer end 5% of
such rod is detachably joined with the block
10* of the crank-head 10, as shown in Fig. 1.

By joining the piston-rod directly to the

piston and the crank-shaft and providing an
osclllatory stuffing-box and gate or slide for
constantly closing the slot in the cylinder-
head, through which the rod 5 passes, I dis-
pense with the usual cross-head and crank-
pitman devices, and thereby render the con-
struection of my engine very compact, and
thereby obtain the maximum effect of the

direct from the piston-rod to the crank-shaft

without such lost energy as isincident in the

use of cross-heads and kindred mechanisms.

12 designates the air-feed pipe, and 12* the
gas - feed pipe, which join and discharge
through a union and mixing laterals or pipes
s s into valve-boxes 13 13*, that discharge
through the inlet-ports 14 14* in the outer and
inner ends, respectively, of the pumping-cyl-
inder 2. The gas-feed pipe 12* has a gov-
ernor-valve 12° of any approved construction

for regulating the 1nﬂow of the gas fto the'

mixing-pipes s s'.

15 designates a discharge-port in the outer
end of the cylinder 2, which empfties into the
pipe 16, that leads from said port 15, and dis-
charges into a valve-box 172, that empties

through the inlet-port 17 into the outer end

of the working cylinder 1.
Adjacent the inlet-port 14* in the inner end

of eylinder 2 18 a port 18, which discharges

into a pipe 19, that empties into a valve-_—box
20, which discharges through the inlet-port
20*intotheinnerend of theworking cylinder.

Allof thevalve-boxes and valves contained

each end of the said cy linder and pres-
ently referred to.

20 has its inlet-chamber ¢ normally cut oft
from the inlet-port 20* by a spring-held valve
22, the stem of whlch plo;]ects extenm]y of
‘r,he box 20.

70

In myimproved coustructlon of engine the

same operates, as it were, as a single- cycle en-
gine—that 1s, an exploswn occurs at each re-

.clpmcal movement of the working piston—
and hence as the explosions oceur wibh-great

rapidity to insure a positive shifting of the
valves to effect an interrupted explosive ac-
tion of the engine at each movement of the
working plston it is necessary that the valves
positively operate at each shifting operation
of the pistons. For this purposel have found

it desirable to operate the valves mechanic-

ally from the erank-shaft. Anysuitable gear

or cam operated devices may be employed
for such service.

On the score of economy in
construction I arrange all of the valve-boxes
in such manner that the valve-stems will ex-
tend in substantially the same longitudinal
plane, whereby a single shaft 24, geared with
the crank-shaft, as 1Ilustmted diagrammatic-
ally in IFig. 1, can be utilized, said shaft 24
at proper mtel vals having qmek-aetmn‘ cam-
disks 25, one for each valve.

In the drawings I have shown each d1sk 25
as engaging with a pivoted lever 26, adapted
to engage the stem of its coincident valve, as
clearly shown in Fig. 2, by reference to which
it will be seen the lever has a roller-bearing
26*, with which the cam projection 25* en-

gages, it being understood that the several

cams 26" are so disposed relatively to each

other as to effect a proper and predetermined

opening of the valves, the reason of which

will hereinafter appear.

The working cylinder 1 has the usual cool-
ing-jacket, aud in the present construction
sald cylinder has a set of escape-ports 27 at
the inner part and a similar set 27" at the
outer part, the two sets being at equal dis-
tance from the center of the cylinder, and
they discharge into a Jacket portion 23, hav-
ing an offtake 29.

30 indicates electric igniting-terminals, one
tor each end of the Ly]mdm 1, and 31 31 des-
1gnate contacts on the opposite ends of the
working piston Y, which alternately close the
terminals 30 for igniting the compressed
charge.
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Do far as described the opelatlon of myim-

proved gas-engine 1s best expressed as fol-

lows: The parts being in the position shown

in Ifig. 1, the pistons X and Y being almost
to the finish of their stroke in the direction

indicated by the arrow A, the pump-piston is

stilldrawing in a supply of the working agent

from the pipe s, the'valve in box 13® being at

this time closed. At this time the outlet 18
is still open and the piston X is foreing out
the remaining part of the charge of the work-
ing agent which was drawn into that end of

- therein are constructed alike, and one of said i the cylinder in the prior movement of the

125

130




~that the valve in box 13¢

71 "1_,4‘54 R

piston X m the 0Dp081te leBGtIOIl throun'h
the pipe s’ and inlet 142, it being. understood
vis at ths time closer.
The charge being forced out by the piston X
passes- Lhreuﬂ'h the pipe 19 into the box 20, in

~which the valve is- open, and through aa,ld

box and the inlet 20* into the inner end of

~the cylinder 1, in which- the last ehpleelen

e

- are shifted, the valves in boxes 13 and 20 be-
ing closed, the valve in box 13% immediately
opened to allow the piston mewmber to-at once

20

23

~draws in a new charge of the working eﬂ'enb _'

occurred, said’ eharﬂ'e of - the working. agent

by its expenswe foree now drwmu" out the

exploded mixture through the ethauet out-
lets 27, it being uude1etoed however, that as

the workmn' charge expands the etmesphel ic
or back pressure in the exhaust will prevent
During

the movement of the plston members X and.

the said working charge escaping.

Y under the explosive force the several valves

begin dmwmw In a new charge of the work-

‘ing agent, and the valve in bex 17 is opened

the 1nsta,n13 the piston Y uncovers the ex-
haust-ports 27°,  The piston X, now moving
in the direction indicated by the ArTOW B

~back of it from the pipe s’ through mleb 14°

~Ing compressed,

30

35

40

5o

55

60

w hile the working charge in front of it is be-
whleh charge when com-

p:eesed is forced out Lhroun*h the outlet 15,
the pipe 16, and the open Valve box 177, when
the valve in box 17* opens into the euter end

of the cylinder 1 and by its expansive force

blowstheresidutim or burned mixture beck of |

the piston out through the outlets 172.
reason of the ar rann‘emenb of the parts .shown
and- described an expleelon oceurs In each
cycle of movement of the piston members X

Y, thereby obtaining a great driving power

of a uniform character Wibh aminimum waste
of energy and in which a charge is supplied
alternately at the end of the working cylin-
der, while a prior charge at the other end

is held under compression, the -operation of

charging, compressing, and expledmﬂ* bemn'.,
| | . working eylinder to discharge into a single -

practically a continuous one.
I deem it proper to state thatin the practi-

“cal construction of my engine the stroke of

the piston is such and the shifting of the

valves is s0 governed that the valve 170 opens.

the instant that the exhauet-porte 27 or 27*
are opened and the piston Y is finishing its
stroke forward, such construction of perts
providing for the admission of a new work-
ing charge under pressure, which will serve

to ble'er eut the burned mixture during the

entire time the said exhausts remain w holly
or partly open, the valve in the box 17* auto-
matically closing the moment the exhaust-
ports are closed in the return mevement of
the piston Y.

In its eompleted form my lmploved engine

includes a means for cooling the workmg pis--

ton and the rod 40, that eonneets the two pis-

tons, and . ﬂ‘enerally such means (illustrated
elearly in Fig. 4) consists in making the rod
- 40 tubular, dividing its interior into two dis- |

and the channel 52 has an epeltme 52°
opeuns into the part 61.

8

| ‘rieet_channele-' 41 42, its end 43, which con-
nects with the working piston Y, abuttinga .
divided channel44; which may extend dI‘Ol]I]d |

70
|'or through the pleton Y in any desired man-.

ner to Dreduee a-proper circulation of the-_-'-__'_'
fluid.. One end of said channel 44 communi- -

nel 42. That end of the rod 40 which con-

piston X and ettendmn* through a gland in
that head of the eyhnder2 threucrh whleh the
Therod 50 is made solld-__;.i' B
at 1ts outer end; bnb its tubular portion is-
‘held to reelproeate ina cylmder feed-cham-
Dber 60, horizontally directed into upper. and L
,into one of which .~
‘the feed-pipe 63 disc,har'fres the other com-
‘partment having ‘an outlet pipe- 64. ‘The -
_channel 51 of the pipe 50 has an inlet 51*, =~
y .90
bha,t. |

piston-rod 5 passes.

lower eompmtmeme 61 62

that communicates with the compartment. 62

cates wnh the ehannel 41 of the rod 40 and . B
the other end communicates Wlbh the chan- 75 .-

‘nects with the piston X also communicates .' |
with a supplemental hollow rod 50, havmcr._g_

two channels 51 52, said redmoving with the.
do

By providing cooling devices as desenbedf N
a water cireulation can be readily maintained

for cooling the piston and the piston-rod.

95 .
‘While I heme shown and described the cool-

ing devices in this application, they per se .

are not herein claimed, asthey form the sub-— o

ject-matter of a separate apphcatmn |
Having thus described my invention, what

i1§-—

100
I ela,lm, eud desu'e to secure by Letters Pa,t-] ..
ent, L
1. Tn an exploswe engine of the eharaeter. -
described; the commnatlen with the pump
| and the WOI"klnﬂ‘ cylinder, arranged in tan-

105

dem, the pumping- e;hnder havmg a valved
inlet and a valved outlet, in each end, a feed-. =

pipe connected with the eeld inlets, the work- -
‘ing eylinder having a valved feed inlet, in
‘each end, coenemtlvely joined with the out- |
lets of the pumping-cylinder, a double set of

I10

exhausts 27 27%, arranged centrally in the

offtake; of the counnected plstons X and Y

the p1st011 Y, being of such length lela,twely
to the inlets end exhauste of the working cyl--
inder as to uncover the exhausts thereof at .

its rear end just in advance of the ignition of

‘the compressed charge in front of’ 113 means .
for igniting the compressed charge, the drive-

shaft linked with the piston X, the cam-shaft

24, geared therewith, and eonnectlons coact-

ing mbh the cams ef sald shaft 24, for gov- .
erning the valves for the inlets a,nd the eX-

heuets of the pumping-cylinder, and the feed-

‘inlets of the working cylmder all being ar-

125 -

ranged sub%bantlally as shown a,nd for the pur- B

poses describea.

2. An exploswe engine of the charecter de-
seribed, comprising the following elements in
‘the pumpmg and WOI‘kIHﬂ' cyl- |
inders 2 and 1 arranged in tandem, the cas-
ing 3, interm ediate the two eyhnders and con-

combmetlon

neeted to the ad Ja,eent ends of said cylmder

i 30'

120
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said casing having openings, the eylinder 2,
having a valved inlet and a valved outlet at
each end the cylmrler 1, having a valved in-

let in eaeh end, coOper atwely ]Glned with the

outlets of the pumpmmcy’lmder a feed-pipe
communicating with the inlets of the cylin-

“der2, an &IIEOIHELLI(,&H} -closing valve for each

of the inlets and the outlets of the pump-cyl-
inder, and theinlets of the working cylinder,
the latter eylinder having a double set of ex-
hausts 27 274, arranged to discharge into a
single offtake, and igniting means for each

“end of the working cylinder, said means be-

711,454

ing alter n%tely n'overned by the reciprocal
movementof the working piston, the tripping-
levers .26, the shaft 24, havi ing cams 25, one
for each 131 1ppmfr-lever 26, the connepted DNis-
tons X and Y, the link 5, and the crank-shaft
ceared with the shaft 24, all being arranged

descr 1bed

WM. J. WRIGHT.

Witnesses: |
FRED G. DIETERICH,
A. E. DIETERICH.

I5

,Suhstanbmll}f AS c;,lmwn and for the purposes 20
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