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SPECIFlCATION formmg part of Letters P&tent No. 270 202, dated Janua,ry 9 1883

Apphmtmn ﬁled Jul‘r

| Ta all wimm it may concern :

~ zen of the United States, residing at Sterlmg', !
in the county oft Whiteside and State of 1lli-

C ot

Be it known that 1, JOHN CHARTER a Cltl-

nois, have invented certain new and useful Im-

provements in Gas-Engines; and I do bereby

. declare the following to be a full, elear, and
‘exact description of themventmn such as will

S § @

~ marked thereon, whmh form 2 partofthls speci-

enable others skilled in the art to which it
'.appermms to make and use the same, refer-

ence being bad to the ‘accompanying draw-
ings, and to letters or figures of reference

fication.

My mventmn relates to Leltam 1mprove-

ments in that ¢lass of gas-engines in which the
air and gasare used under com pressions gxeat

er than one atmosphere; and it consists in the

origin and employment of-certain novel and

20

ture for the purpose named. = |
- Inthedrawings, Figure 1 is an extemal side
~elevation of {1 machine embod,gmg Iy inven-

t1on.

_lllbit(:‘{l within the ldtter in dotted lines.

.:-,eful devices to provide and utilize such nnx-

IFig. 2 is a plan view of the sawe. Fig.
3isa ‘-*:ELT.I{)Ildl elevation longltu(llna,lly through
thie center of the machine. Fig. 4 is an end

view of the circalar case . Fig. 5 is a cross-
sectional view of the plate Gin the line # x of
-+ Fig. 3, having within it the rotating eylinder
30
- KKK, ]:‘lg 6 is a detached iuside view of
= the two plates M and J, the former being ex-

cm}rdmmﬂ* the antular charging: chamberb K

Ilig.

- 1 1s a vertical transverse sectional view of the

pl.—mnum igniter and its adjacent p‘lI‘lS
8 is a sectional plan view ot the same lgmte:
CFig. 9is a transverse vertical sectional view
of tlm gas-jet igniter,

Fig.

TFig. 10 is a sectional
plan view of the last above. Fig. 11 is an en-
larged view of the working-cylinder A and the

--deﬂces for admitting and expelling the gase-
ous mixture in the process of compressing the

- sae preparatory to. explosion.

.45

A is themotive cylinder, having within it the

'm lindrieal chamber A, within whmh latteris
(bllown in -

fitted and operates the piston C.

~ TFig. 3 at the limit of its instroke.)

B 1s the piston rod or shaft, attached by,

. mweans of the yoke B’ to the crank D’ of the

~ balance or fly wheel E is affixed. The outer

revolving shaft or axle D, to whieh latter the

‘end of the chamber A’.

tory to compression.

by thb valve 1.

1882 (No mﬂde]) |

| ary sleeve or beanng q to steadv the 1110111011 of

such rod.
Fisa clrculmr case, composed of the elrcu
lar plates G, H, J, and M, the plate H being

fitted to_revolve inside of th‘e rim or flange _of

plate G intermittently with the horizontal pin
L, to which pin the plate His rigidly attached.

| The plate H contains four chambers, K K K
K, which,inthe intermittentrevolution of such
,pldte, are successively brought into conjunc-

5 5

tion with and removed from the inner open

has its center of motion or axis below the cyl-

inder A. DBythe deviceshereinafter described

each chamber X is sumesmvely charged with
an explosive mixtare of air and gas lllllHEdl-_

ately before being carried to conjunction with

the open inner end of the chamber A/, and

The rotating ¢ylinder

into the chamber A’ of tht., cvllnder A and be-

‘| hind the piston C. |
In Fig. 11 will be seen an enlarged view of_
the devices for fvedmg the airand gasin prop-

er proportions into the chamber A’ prepara-
As the piston C passes

totbie position of itsextreme instroke, as shown
in Fig. 3, air is drawn into the chamber A

thmuﬂ*h the tube h ‘m{l gas thmugh the tube,

the chamber A’.

by but one valve. When the piston C has
reached the end of its instroke, as shown in
Fig. 3, the chamber A’ of the cyllml{,r A 1s

trom the piston. b Taise the automatlb mlva (R
and pass togethet through the opening jinto
Under the valve¢is provided
an aunular recess or chamber, ¢/, which is an
‘extension of the tube g and Hll[‘I’”lllldb the tube’
h, and, with the latter, is closed and opened .
Thus both of the tubes g aud
I are opened and closed simultaneonsly and

.,
13

9o

filled Wlth a mixture of air and gas of ordinary

_d&llblty and i %uch prupmtmm as mq b(, de-
95

the contents of one of the chamburs l{_ pre-
viously charged.

the end of its outstroke the mixture of airand

gas in the chamber A/, as aforesaid, is forced

100
out of such chamber thr ough theopening jand
‘through the upwardly-opening valve & iuto the

| tube f, and by means of the latter and throngh .
eud Of the plston-lod B plays in the statlon 1 the outer-plate, G, into the Lhamber K under

70 .
such mixtuare is there ignited and dm(,harﬁed_r :

~ As the piston O passes to

|||||||
-----




P

the desired compression, such chamber K be-

ing the one to be next dlehHI‘gEd The extent

~of the compression will be governed by the pro-

10

municating-tube j

gas from the chamber A’.

portionate capacity of the chamber A’and that
of the chamber K, supplemented by the com-
The downwardly-closing
valve ¢ (‘1r0ps- to its seat the instant the piston
C reaches the end of its instroke, and is held
closed by the foree of expulsion during the pas-
sage through the valve £ of the mixed air and
After the mixture
has been driven into the tube fand chamber

- K, as aforesaid, throngh the medium of the

_ IIS
20
.25
30
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valve k, the latter closes and the piston G, on
its return, opens the valve 2 to admnit into the

chamber A’ another quantum of proportioned
‘gas and air.

The relative proportion of the
gas and air in such supply can be readily con-

trolled by check - valves in the tubes g and A.

There is one explosion to each revolation of
the axle D, each explosion driving the piston
C to its outward limif, and the momentum of
the fly - wheel E returmug such piston to the
end of its instroke,

The rotating cylinder is rotated and the

~charges in the chambers K therein are suc-
cessivelv fired as follows:

The pin L passes
loosely through the plates G, J, and M, while

the rotating ¢ylinder 18 rigidly dttachetl to the

pin L and revolves with it. A rod, e, i1s ec-
centrically conunected to the axle D, and pivot-
ally attached at its inner end to the arm 1 of
the vertical rock-shaft W, (Sce Fig.4.) The
other arm, 2, of the rock-shalt W is pivotally
attached .;1t its outer end to the connecting-arm
V. The inner end of the arm V is pivotally

~attached to an oscillating lever, P, which, on

40

the outside of the plate G, is fitted around and
oscillates upon the pin L. A ratchet - wheel,
w, having ratchets w’ is rigidly aﬁxed to the

.pin L.

A. pawl, ¢, 18 so located on the lever P as to
engage mtchets w', and at each alternate‘qc-
tion:of thelever P to partiallyrotate the wheel

w, and with it the pin L and rotating eylinder. |

The ratchets: w’ are placed at such intervals

~ and the oscillation of the lever P is of such de-

gree as to revolve the rotating- cylinder one-

- fourth of a revolution at each upward action

T 5o
55

6o

- 4,

of the lever I, or, In other words, to remove

one chamber K from conjunction with the
‘chamber A’ in the c¢ylinder A and bring the

next succeeding chamber K into such con-

Junction in a position to be ignited.

In order to ignite the chargein the chambel
K when the latter 1s rotated to a position in
which 1t virtaually forms a prolongation of the
chamber A/, 1 make the following provision:
To the outblde of the plate G, and directly in
the rear of the chamber K w hen the latter is
in position to be discharged, I attach the cas-
ing 3, having transversely through 1t the hole
In the hole 4 plays the slide 8, shaped to
conform to such hole. The slide S isactruated

longltudmally by the connecting-arm R, one
end of which is fastened pivotally to the end
. of theslide S and the other end fastened in like

——
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manner to the upper end of the qscillating le-
ver P. (Seve Fig.4.) Thus ecach oscillation of
the lever P gives one eund movement to the
slide S. In the center of the bottom of the
casing 3 is a vertieal port,

"0

5, through which
mixed gas and air are communicated to the

hole 4 in such casing from a gas-bag,Z. The

port 5 communicates, through a vertical port,

&,in the bottom of the slide 3, with a channel,
6, Fig.10,made lengthwise in the eenterof the -

slide S, dnd which channel 6 comimunicates

with the port 7, passing transversely through

Afb

the slide. S. (See Figs. 7, 8,9, and 10:)

the outstroke of the slide S tlm port 7, which’
registers alternately at each end,

“¢ommauni-

80

cateb, through a transverse port, 8 in the out-

side of the casing 3, with an Ol‘{lllldl‘“}' oas-jet,

1 9, and at the imtruke of the slide S the other

end of the port 7 communicates, through a
transverse port, 10, on the inside of the casing
3, and through port 11 in plate G- and-port «
m the back mlll of the chambers K, with the
charge in that one of the chambers K which is
then in position for beingignited. The mixed
gas and air is supplied to the bag Z by tho
pipe [, which communicates with the pipe f at
12, (bee I'ig. 1.) As the mixed air and gas
in pipe f is under pressure, the amount, and
therelore the pressure, of such mixture ddmib-
ted to the bag Zisregulated by a check-valve,
m, in the pipe [, Fig. 1. The mixed gas and
air enters the channel 6 and port 7 in the slide
S the instant suchslideisat the end of 1ts out-
stroke.
ing in contact with the gas-jet9. (A wire-gauze
or flame check at the intersection of thie ¢han-
nel 6 and port 7 prevents the flame from pass-
ing into the gas-bag Z.) When theslide S has
passed to the end of its instroke, the channel
6 and port 7, being meanwhile cut off from the
ports 5 and 3, communicate, through the ports

-10, 11, and a, with the mixture in the chamber

K to be ignited, and the flaine causes a dis-
charge. By using the mixture of gas and air
to carry the flame from the gas-jet 9 to the dis-
charging-chamber K the flame is fed and kept
by the oxygen in the mixture, though for a
moment cut off from the outside amnobphere
The gas-jet 9 1s placed in the chamber o, and
a horizontal hole, o, and vertical hole o’/ there-
in furnish air for such jet and means of light-
ing the same.

The mode of ignition which I have hereto-

| fore described 1s that exhibited in Figs. 9 and

10. In Figs.7aund 3 is shown a manner of ig-
nition somewhat different, and which consists
in dispensing with the gabjet 9, port 5, and

‘channel 6, and in bringing the tube ! from the

bag 7 to the same elevation as the port 8 in

the casing 3, Fig. 1, and projecting a flaine, 13,

irito the outer end ot the transverse port 3 111
the slide S. Oune or more pieces of platinam
aresuitably placed in the port 7, and are heated
by the flame 13 at the outstroke of the slide S,

and at the instroke of such slide ignite the

chargein the chamber K through the mediaum

of the gaseous mixture forced from the cham-

90

93

1CO

Such mixture is there ignited by com-

105

ITIO

11§ -

[20

I25
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ber K mto the ports 10 11 and .

2?0,202 |

- explosion the chamber K last dlscharged is

. revolved or removed from conjunction with

* the chamber A’ and to lineal communication

with theopening N in plates M and J,and N’ in

plate G, and thereby with the outer air. - By

- this means each chamber K, after an explosion

‘therein, is at once washed out and cooled off by
~ fresh air, and little or no water is required.
After each explosion the instroke of the pis-

~ ton O forces the burned gases ont of the cham-

a5

‘ber A’ through the exhaust-port n.

haust-port # communicates with the outer air

through the mediam of the chamberd,in which-

is seated the inwardly-opening positive valve
d', Fig.3. Thevalve d'is raised to permit the

escapeot the residaam of combustion by means

of the stud ¥’ on the horizontal rock-shaft v.

. The rock-shaft y is actuated by a short crank-
20

connection with the rod 42, which lcttter 1S ec-

-centrically attached to the axle D. |
‘The movement of the chambers X is S0 pro--|
pm tioned to that of the piston Cthat the cham-

“ber K to be discharged does not passinto con-

325 junction with the chamber A’ until the piston

 the port 2.

40

C hase eam,d out the burned gases and closed
A water-jacket, b b b, surrounds
(moreor less) the chambers K and A" the Wdter

~ . having ingress at 14 and egress at 1::}
. 30"
| - together by threaded hults 16, as shown, and

The parts constituting . the case F are held

the case Fis affixed to the cyhmlerA by means

“of horizontal bolts passing th roangh ﬂanges on
the latter or in any suitable manner.

35

One dif 1cu1ty Leretotore experienced in the
use of gas-engines has been the expansion of

. parts consequent upon the heat generated by

the explosion. I obviate this by providing an

annular recess, 19, outside of the chambers K-

to permit lateral expanslon of such chambers.
Between the plate J and the front face of the
chambers K there is further. provided a trans-
versespace, 20, topermit the expauuon length

~ wise of the Lh‘"il]lberb K..

To prevent the ebcape of the mixture into

- the last-named space prior to explosion, I place

- the thin plate M (represented by the dotted

- line in Fig. 6) on the pin L and directly in

front of the chambers K. The plate M has the
opening 21 therein.for the passage into cham-
ber A of the gases resunlting from.explosion.

The plate M does not fill' the space 20, but is
. held from rotating by dowel-pius 22
- the plate M and the adjacent face of the plate
J. ~The plate M is held adjustably against the
"_fdce of the chambers K by means of spiral -
- springs23on the dowel-pins 22,
the springs 23 yield to any necessary lineal

. expansion of the chambers K and yet hold the
- 6o

seflte{l in

By thismeans

plate M with sufficient force agdmsb the faces
of the chambers K to prevent the escape of

~ the contents of tlm ]atter mml 111 readlnebs

for ignition.
To prevent the exn]osmn from forung the

- gaseous mixture into the space 20, and thus
| lmptdmg the action of the plate H I provide
a 11ng, 24 havnm an npemng to correqpond t{l,

The ex-

After each A the opening 21 in the plate M, and place such
' ring in the recess 25 on the mner face of the

plate J and immediately in front of said open-

ing 21, The ounter wall of the recess 25 slopes
from the side of tlie ring 24, forming an anna-

lar space around the outsule of such ring
which space the explosive material ﬂrr(,es it-
self and presses the ring 24 against the outer
face of the plate M, thus eﬁ'"ectually closing
the space 20 around the opening 21,

and procure a regular and certain action.

or diminished by changing. Lorrespondmgly

the movement of the rotating cylinder. |
- 1 do not limit myself to the mode preclqely |

70'-

luto |

75 ,,,,,, L

By my
invention I attain an explosion at each revo
lution of the axle D, and at each outstroke: of'
|‘the piston C, L economlze space and material,
B'}T
the instroke of the piston C the residunm of
combustion is certainly and entirely expelled..
The numberof chambers K may beincreased

80I

as shown of tranbfcrrmg the chambers K to. '

and from conjunction with the chamber-A’in
99 -

the cylinder A, for it-.is obvions that such

chambers - may be moved to and fro by an os-
‘cillating or reciprocal action, and such cham-
‘bers K might be seated in the periphery of a
wheel having its axis perpendicular to the eyl

Inder A, and by the revolution of such. wheel_._gs o

sueh chfunbers K be brought successively intn =

conjunction with the chamber A’; but the dis-

tinguishing feature of my 1ment10n is filling

‘a chamber with compressed mixtare, transter-
ring such chamber while thas filled into con- 1
junction with the chamber A/, |
the chamber first na,metl atter 1ts contents are. . |

and removing

exploded.

The usual governorand adjuqta,ble valve can -

be affixed to the pipe f to regulate the speed.
A supplementary cw.lmder and piston may
be used for drawing in the air and gas and

cbarging the chambers K, in which case the
| outer end of the eylinder A could be left open.

- What Fclaim as my invention, and desire to
secure by Letters Pd[ent of the Ulmed States,
18— - |

1. In a gas-en gine, one or more mtatmg ex-
plObIOII chambers, Kin combination with the

cylinder A and piston C,substantially as shown, |
and for the purpose deseribed.

-cyluulm A, piston C, and one or more rotat-
mg explobl{m chambers, K, and the communi-

120

cating-tube f, whereby achdl gedrawninonone

side of such piston is (OII][JI“B‘%bE‘d transferred

195

100

(1o

g

. The combination, in a gas-engine, of a

to aud exploded at the opposite side of such .

piston, substantially as blmwn, and for the put-
-pose specified. -

- 3. In a gas-en n‘me, in combination with the

cylinder A and piston C, rotating eylinder H,

having. one or more explﬂdmg Lhdmber&, K,

for receiving the explosive charge,and a plate,i
| M, in front of such chambers, subbt._-mtlalh*
| “shoun aud for the purpose set forth.,

4. In a gas-engine, the combination of the

‘piston C, one or more rotating chambers, K,
‘plate M, bubej, and thecylinder A, pmwded

with mlet and exhau:-,t ports, as. shown where- =

130
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25

39

35

g
-l

by the charge of gas and air i1s drawn 1n. on
one side of such piston and transferred to the

opposite side thereof by the alternate action
of said piston O, substantially as shown, and
for the purpose described.

b. In a gas-engine, the cylinder A, havmg
suitable inlet and exhaust ports, as shown in
combination with one or more rotating ex-
ploding or discharging chambers, K, the ¢com-
municating-tabe £, and piston C, sue¢h 1nlet aud
exhaust portsbeing so located that the indraw-
ing of the mixed gas and air into snch cylin-

der shall be coincident with the expulsions.
from such cylinder of the restduum of the next

previous combustion, substantially as bhO“U
aud for the purpose deseribed.

6. In combination withacylinder, A, baving
chamber A’, the piston G, rotating cy ll.ndex.H
provided With c]:ambers K, and a plate,.l\’],
having openings N and 21, whereby the front

face of such chambers K 1s sealed except at

timesof explosion and cleansing, substantially
as shown, and for the purpose specified.

7. In a ogas-engine, one or more chambers,
K, so0 arrangvd as _t.o be loaded with a cowm-
pressed explosive mixture and brought 1n ¢on-

junetion with the chamber A’ and withdrawn
therefrom, substantially as shown, and for the

purpose mentioned. .

8. In a gas-engine, the comhnmtmn and ar-
rangement of the inlet-pipes ¢ aud 1, the eyl-
inder A. the piston C, the tube f, and cham ber

K, whereby gas and air, at one action of such-

piston, are drawn into sald cylinder A, and at

the reverse action of such piston compressed

into the chamber K through the medium of
said tube f, substantially as shown, and for the

- purpose described.

40
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9. In combination With the rotating eylin-

‘der H, the cylinder A, the piston O, azle D,
rod e, I‘()Ll{-rnhdft W, OHLl“rltlllg‘]HVer P, pro--

vided with the pawl t, piu L, having theratchet-
wheel w, ihe inlet-tubes ¢ and h,, “and comint-
nicating-tube £, whereby at each revolution of
the axle D there is alternately drawn into the
¢ylinder A a mixture of air and gas, and such
mixture compressed in one of the chambers K,

-and the latter broughbt in conjunction with the

. chamber A’ in the

50

cylinder A and removed
therefrom at each alternate stroke of said pls-
ton, substantially as shown,and for the pur-

pose specified.

10. In a gas- engme, the eylinder A, piston

C, axle D, rotating cylinder H,andiuterposed

mechanism between said axle and eylinder, as
shown, in combination, whereby the chambers

K in such eylinder H are suceessively charged

- with the compressed mixtare and brought in

_60

conjunction with the chamber A’ in the ¢ylin-

der A and . removed therelrom, substantially

as shown, and for the purpose mentioned.

r
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11. Ina oas- éngine, the rotating cylinder H, "

containing the chambers K, the pin- 1, the plate
M, provided with the openings N and 21, the

pldte G, having opening N’, and the me(*han ._

IS show for Ievolv]ng xuch pin, in combina-
tion, whereby the chambers K are closed while
lcmded then rotated intoconjunetion with the
chamber A’, and after the explosion brought
into (,ommumc,atmu with the outer air, sub-
stantially as shown, and for the purpoae Hpeu

'ﬁbd

. In a gaq -engine, the 1‘*eclpmcatmﬂ* slide

S, provuled with the transverse port 7, which
registers alternately at enchend, and the chan-

65
70

75

nel 6 and vertical port 5, substantially as

shown, and for the parpose mentioned.

13. In a gas-engine, the easing 3, havingthe

hole 4, vertical port 5, and lateral ports 8 and
10), qubbmntlallv as shown and for the purpose
dt‘SLIlhel]

14. The combination of the casing 3, pro-

vided with the hole 4, vertical port 5, and

lateral ports 8 and 10, and the reciprocating
' slide 'S, provided with the vertical port &/,.-the

channel 6, and the duplex registering-port 7,
subbtcmtldllv as showu and for the purpose

herein named.

8¢,

A,
-

&
¥y

15. In a gas—engine,'the wheel E, the axle .

D, the cylinder A, provided with the exhanst-

port » avd inlet j, the piston O, removable

chambers K, mechanism shown for revolving
such chambers, inlet-tubes ¢ aud A, and the

communic.ting-tabe £, in combination, where-

by the momentum caused by the explosion is
employed to expel the burned gases and draw

‘into the cylinder A a fresh charge of the gas-
eous. mixture,

while each outward stroke of

90

such piston compresses a charge of such mix-

ture in each succeeding chamber K, substan-
tially as shown, and for the purpose described.

- 16. In a gas-engine, the casing 3, provided '
with the bole 4, vertical port 5, and lateral

ports 8 and 10, the slide S, provided with the

vertical port 5, channel 6, and transverse port.

7, and removable chambers. K, bhaving the
firing-port a, in ¢combination, utmt:m mlly as
shiown, and for the puarpose mentioned. --

100

1035

17. In a oas-engine, the combination of a

movable chamber, K, to receive a compressed
charge of exlylosive gaseons mixture and trans-
fer the same so compressed to a motor-¢ylin-
der, and a eylinder and piston to charge such
chamber with said mixture, in the manuner sub-

stantially as shown, and for the purpose mei- .

tioned. -
In teqtlmonv whereof I affix my SIgndturem

presence of tw witnesses.
JOHN (JHARTLR
Witnesses:
FrRANZ BURGER,
JOHN W, ALEXANDER.
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