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UNITED STATES

PATENT -rrrcr

JOHN CHARTER OF STDRLING, ILLINOIS

GAS ENGINE

.....

- 83 ECIFICATION fermmg pa.rt of Letters. Petent No. 270 203 dated Janumy 9, 1863,
o ' - | Appheatleu fileﬂ J‘lﬂj’ 1{} 1882 (\e medel} |

1 0 all wkom zt ma Y concern :

have invented certain new and useful Improve-
ments in Gas-Engines; and 1 do:hereby de-

clare the following to be a full, clear, and ex-

 act deseription ot ‘the 111'6."61]'[10[1 such as will

R 10

enable others skilled in.the art te which it ap-

pertains to make and use the same, reference

~being had to the accompanying dreemfrs, and

to letters or ﬁﬂ'ules of referenee marked there-

M v mrentl(m perbams to thet ehss of gas |

engines in which mixed gas and air are used as
-4 motor-power by being exploded while under

. a compression greater than one atmosphere;
- andmyimprovementsconsistessentially in cer-
~tain novel devices for compressing such mix-

20

ture,and pldungthe same intermittently, while

- uuder compression, behind the working- plston

L ;'.a machine embodying my invention.
- 1Ing the dlbpldeel E. Fig.3 1sasect10nel elde-'

~~ clevation of part of m;jr machine. Fig. 4 is a
“detached transverse sectional elevation of the

- in condition and position to be discharged.

“In the drawings, I‘Igure lisa plan view. of
Fig.21is
a side elevation of mechanism used for actuat-

. igniter and a segment of the working-cylinder.

L e
; " and a part of said cylinder, the 1gmt1ng -slide

Iﬂg 5 is a sectional plan view.of the igniter

1 being shown at the limit of its outstroke.

Fig. 6 isa detached sectional side elevation of
‘the devices for admitting the gasand air into
‘the working-cylinder and permitting the trans-
fer of the same therefrom. :

A is a eylinder havu]g therem the eylmdrl

'. ml (.,ha,mher B.

(,ally in the chamber B, and suitably attached

- by means of the rod O’ to the crank D’ of the
- axleD. Thelatteris attached by gearing, belt-

- ing, or in other suitable manner to the ma-

- chinery to be operated. To the axle D is af-

‘shown,) |
 traversed reciprocally by the displacer E. The
latter-is actuated by a short shaft or rod, E/,
“the inner end of which passes loosely through

fixed the usual fly or balance wheel, (\Tot'
The inuer end of the chemberB s

suck - adjuster, and is provided with a head,

‘within-it the chamber B B, wherein works re-
| ciprocally the charging

S i the said tubes with one action.
C is a working:- plston ﬁtted to pley recipro- |

_-,_the piston Cto the limit of its outstroke. -
this action of the piston C C there is drawn.
‘into the chamber B B a mixture of air and gas,

pivotally attached to the walkmg beam F, ful .
crumed on the stud F’, which is 11g1dly af-

fixed to the lower side of the cylinder A, or to sz
any other suitable part of the machine. -

The -
walking-beam F is operated, as shown in Fig.,
2, by having its' lower end JOH]TE(] to a horizon- -
tdl rod, G, the other end of which is also jointed
to the teltleal bell - erank H fnlerumed as-
shown, on the base J. . -
On the axle D is formed the cam K whlch-_

at.each revolution .of the axle D euweges and

actuates the npper end of the bell-crank H, and
through the medium of the intervening me(,h- |
anism described draws the displacer E to the

inner end of the cylinder A.

A A isasupplyorcharging cy Imder hevmn- o

-piston C C, which is
driven emncldently with the prtOH C-by the

axle.D.

Lisa relre chamber loeated on the tube M, -

-.whlch communicates through such chdmbe1 .

from the inner end of the chamber B B at the

75
opening a’ to the inner end of the chamber B

‘throungh the opening « therein.

Tnt the valve-chamber L age seated the two -
upwardly -opening valves b and ¢, the valve b
being above the junction of the tube M enter-
ing such chamber from the cylinder A A, and
below the tube M as it _enters such ehamber I
from the cylinder A, and the valve ¢ being be-
low both junctions of the tube M with said.
chamber I; A tube, d, admits the airinto the
chamber 1, 'md & tube., ¢, the gas.. The end
of the tnbe e encircles that of the tube d, so
that the one valve, ¢, opens or: eleses both .

In Fig. 1 the piston C is represented at the
limit of its outstroke, to which it has been ear-
ried by theforee of the exploemu The piston C
C, havmgeleo a crank-connection with theaxle

D 18 by the latter drawh eoneulreutly with
By

the valve ¢ rising automatically -and the gas -
and air passing, in any desired prepertlous,
through the chamber L and opening ¢’ into
the-chambers B B. Asthe piston C-C, by the -

i‘_and the other end of Whleh, passmg leeeel';r farther revolution of the axle D, IS eerrled on

_ ! ' through the inner heed ef the ejlmder A,is
Beit known that I, JOEN CHARTER, a eltlzen' | '

of the United States, residing at Sterlmg, 1N

“the county of Whiteside and State of Illinois,
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itsinstroke, it forces the gaseous mixture then | outer end of the inlet-port j, when the coni-

before it in the chamber B B through the open-
ing «’, valve b, chamber 1., and tube M and
opening « into the inner end of the chamber B.
v 5 1o Fig L the displacer E is represented at
the limit of its instroke—a position to which 1t
- passes as the piston C C, in the progress of
its instroke, forces such displacer by com-
pressing behind it the gaseous mixture afore-
10 said. The outer face of the displacer K 1is
slightly concave, and a diagonal orifice, /', in
such displacer connects such concavity with
the tube M through the inlet-port a, whereby
the pressure of the gaseous mixture is inter-
15 posed between the outer face of the displacer
I and the end of the ehamber B, aud forces
‘the displacer to the end of its instroke in the
v chamber B, as shown in Fig.1. The displacer
E entirely fills a cross-section of the chamber
20 B, and therefore when at the limit of its io-
stroke serves as a partition therein. When

~ the displacer E is in the position shown in |

r, Fig. 1 that part of the chamber B between its
“inner end and such displacer is filled with
25 gaseous mixture in a state of compression.
On the side of the cylinder A is attached the
sleeve N, in which reciprocates the slide O,
~actuated by the rod g, eccentrically attached
to the axle D. The slide O is provided with
30 a hollow chamber, h, having side openings, //,
at each end thereot, which communicate with
- the outlet 4 and inlet j of the cylinder A when
~ such slide O is at the limit of its instroke.
It will be noticed that the displacer E at the
35 limit of its instroke cuts off communication be-
~ tween the inlet § and chamber B, and at the
limit of its-outstroke in like manner closes the
inner end of the outlet 4.
P is an exhaust-port in the bottom of the
40 eylinder A, located slightly outward from the
~ inlet j and communicating with the outer air
through the positive valve Q, which latter is
actuated DLy the spur k on the rock-shaft R,
which is oscillated by the rod R/, eccentrically
45 collared on the axle D. When the piston C
is on its instroke the valve Q israised and the
exhaust-port P therebyopened, through which
the products of the former combustion are
- driven by the incoming piston C. The dis-
so placer I! remains at the limit of its instroke,
forming a temporary partition fransversely in
the chamber B, until the piston C has pro-
eressed sufficiently inward to close the ex-
~ haust-port P, when the cam K on the axle D,
sg engaging the upper end of the bell-crank H
through theintermediate mechanism beforede-
scribed, instantly draws the displacer I& to the
inner end of the chamber B. |
Coincidently with the last movement of the
6o displacer E, theslide O passes inward, and the
side opeunings, #/,0f the chamber A therein, reg-
ister respectively with the outlet 2 and inlet j,
by which means communication is opened for
the passage of the gaseous mixture from the
65 outside to the inside of the displacer K, while
the latter is making its outstroke. The slide

- O s then moved outward, so as to close the | air and gas confined in the chamber » pass

pressed charge now-in position in the chamber

B between the displacer Eand piston O isfired
and exploded. The explosion carries the pis-
ton C to the end of 1ts outstroke,and commu-

nicates like action through the mediuam of the

axle D to the charging-piston C-C, which fills
the chamber B B with the intermixed gas and

air drawn in throngh the valve ¢ in the cham-

ber L. - The reverse action of the piston C C
forces the gaseous mixture then in front of it

through the chamber L and tube M into the

chamber B behind the displacer K, and moves
the latter to thg end of its instroke, thusform-

ing temporarily an apartment between such
displacer and the inner end of the chamber B
in which the charge of gaseous mixture 1s

compressed by the cylinder in readiness for
the next explosion, when the action before
described is repeated. The instroke of the

70
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displacer E serves also.to sweep the burned

gases from the inner end of the chamber B to
the exhaust-port P in the bottom .thereof,
where such displacer is met by theincoming of
the piston C, which drives the burned gases
from the opposite end of the chamber B to
the exhaust-port I?, and thus by the joint ac-
tion of the displacer E and piston C the burned

gases throughout the entire area of the cham-
ber B are forced out through the exhaust-

port . |

The degree of compression of the gascous
mixture will be proportioned to the relative
capacity of thespace between the displacer I,

“when at the end of its instroke, and the 1nner

end of the chamber B, plus the tube M and
chamber L, and the capacity or internal area
of the chamber B B. As the latter chamber
may beincreased indefinitely,it is obvious that

.9° 

100
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the compression, and therefore the power of

the explosion, may be increased to any desired
extent without enlarging the cylinder A.

I ignite ana discharge the compressed mix-
ture as follows: On the top of or 1n any suita-
ble relation to thecylinder A, I place the hori-
zontal hollow cylinderS, which communicates
through the inlet-port I with the chamber B
behind the piston C at the limit of its in-
stroke. In the chamber N’ of the cylinder S

110

115

reciprocates the igniting-slide T, which is act-

nated by an eccentric or cam connection with
the axle D, or with any part of the machinery
which will give it thedesired motion. Inthe
lower -end of the slide T is formed the cham-
ber V, which communicates throogh an in-
wardly-opening valve, m, at its inner end with
the ehamber 3/, The latter is furnished with
the external inlet, n, for the admission of air,
and the opening o for the admission of gasto
feed the igniter, When the slide T is moved
to its outstroke it uncovers the inlets » and o,
and permits the gas and air entering thereat
to fill the lower end of thechamber &/, in which
the movement of the slide I has created a
vacuum. “Astheslide T passesto itsinstroke
it closes the inlet-ports » and o, and the mixed

I20
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- .- ternately hold the explosive charge under com-
:' ~ pressionand open avenues for the transmission
| - uf such charge to a position for. explosion

o Tbis well Lnewn to those familiar with the ex-
- plosive character of mixed air and gas that
.+ theforce of such explesmn is preportloned to.
. the degree of compression of the mixture or
... of the cylluder A Aand piston C C may be
©increased at will, as aforesaid, it is plain that

. thereis praetleally no limit to the degree of
. compression of the explosive mixture other
¢ than that of the strength of the machinery.

S is—

6o

" "_._.throuo*h the \alv m mto the ehamber V of ( mission of the explosive mlxture to the eylin-
. der A and plstml C, for the purpose ‘heremn

'_t_n'

|||||||||

. ac

| . the slide T.

At the upper end of the chamber V there is

atranweree port,p, through the slide T, whieh, !
‘communicates, through the mtervenmg ganze
- cover or flame- eheek 8, with the eéhamber V.
- The port p registers alternately at each end,
- and at the outstroke of the slide T takes ﬂdme

|||||

from the external gas-jet,», and at the instroke

-of such slide transfers such flame through the

. inlet-port I and explodes the charge 1n the

- chamber B.
Vteed the flame in the port p during 1t.:~, tranelt
~ from the gas-jet + to the inlet-port /.

'tlon or location of the parts as shown,

The air and gas in the chamber

The figures 1 11 represent Wdterjaeketb
T do notlimit myself to the precise construe-
for

it is obvious that by clesmg the outer end of

' ~ the chamber B, as shown in Fig. 3, and con-
necting the extreme ends of the chember B by
~an external tube, M, furnished with a cham-

ber, I,and its 1[]'[61'11:1,1 valves, b and ¢, the pis-

- toh C can be made to perform the fllIlLthIlb of |
© . -the piston CC,in addition to its present ones,

-~ pressing the mixture wounld be by a motion
' the reverse of that of the piston C C. Neither
.. isit essential tbat the displacer. E traverse a
| ~portion of the working- cylinder A ; but such

30

'l dent
tion ‘with great power and certainty in action.

s

except that the action of pumping and com-

dlepla.eer, either singly or in duplleate, may be

seated in an independent e¢ylinder perpeundicu-
-~ larorin any other relation to the cylinder A
7 and communicating therewith. But a promi-
uent feature of my invention is the employ-
ment of a movable displacer, which shall al-

against the mmkmg - piston, and which dis-

placer shall also assist in expellmg the burned |

gases. A check-valve, with usml gov erner,

o ~can be placed on tube M.

Theadvantages of my mventlen are se]f evi-
B} 1t is dtidll]@d SImphclty of construe-

wmpound ‘and as the. eempresemg capacity

What I claim as my invention, and desire to
qeeme by Letters Pdtent of the Uml:ed ‘%ates,

1. Ina gas englne, the- eombmatmn and ar-

; 51011 clnm ber aud epens ‘IVEI} ues for the tmne-

specified.
2. The eomhmatmn in a gas-engine, of the

cylinder A, piston C, axle D cylinder A A,
piston CC, tubeM va,lve ehdmber L, dmp]aeex |
I, slide T and the mechanism shown for act- -
'natmn the aforesaid parts, all operating to-

Cis

n*etller aud for the purpose deseribed.
~ The combination of cylinder A, piston

~_(J (whnder A A, piston C C, tube M, having
‘the valve- chamber L, comm umeatm g lbetween

| the chambers of such cylinders, the displacer-
E, and slide 0O, whereby such displacer E and

piston G eweep the burned gases from the eyl-

70

8o .

inder A, the cylinder A A and piston C C

'eomprese the gascous mixture in the end of
the chamber B and tbe displacer E and slide

O open avelmes for the transmission of the
compressed mixture to a position to be ex-

ploded against the piston C, substantially ae-

shown and for the purpose mentmned

4. In a gas-engine, the displacer B eeated- i
the cylinder B,and by meansof suitable actnat-
ing me(,hdmem p]d‘i Ing reupreea]ly in theinner

end of such chamber B, substantially as showun,
and for the purpose (IEHCI"lbed - |

. In a gas-engine, the e\lmderA hawng
the chamber B, the stide O, 1)mvuledl with a

chamber, 7, l]d‘u’ll]é, the openings A/ therein,-
and the displacer E, reciprocated by emtable

90

95

weans in one end of such chamber B, in com-

‘bination, whereby there is formed at 1ntervale‘:-

a temporary separate chamber at one end of 150 f

such chamber B, and alternate communication
| established between such temporary chamber
and the residue of said chamber B, substan-.

tially as shown, and for the purpose speuhed

6. In.a gas- ennme the combination of the
fellowmn parts: e;lmderA piston C, eylinder

A A, pletou C O, axle D, suitably eouneeted

IQS -

with said pletons, tube M having the valve-
chamber L, displacer E, dlld reciprocating

slide O, whereby the (,Xpleen*e force which
drives ontward the piston C serves, through

110

‘the medinm of the axle D, to impart the out-

stroke to the piston O b, and therebjr fill the
eylmderAA with the gaseous mixture, which,

on. the succeeding instroke of the pleton C (..r,

is compressed between such displacer and the
innerend of the chamber B, to be transmitted

I1g -

coincidently with the last I)d[t: of the instroke

of the piston C through the slide O to the op-
posite side of such displacer, the latter having
‘meanwhile moved to the inner end of the
chamber B, substantially as shown, and for the
purpose:- epeelhed o

7. In a gas- engme the pletens C and C (J

| '._'WOrkmg respectively in the cylinders A a,ml
‘rangetnent, ..suhsl:entld]ly as shown, of a dis-

-placer, E, a working-cylinder, A pmvuled with |
‘the elmmber B, a piston, C eh.:ugmg cylinder
A A, piston C b eemmumeatmg tube M, and
valvalar ehamher L, whereby sach dlsplaeer
‘K alternately eervee as a.wall of the compres-

A A, axle D, tube M, having the valve-cham-

ber 1 between such eslmder 3, the slide O, dis-
placer E, reciprocated by suitable me.:ms, and
air and gas tubes d and ¢, in combination, sub-
‘stantially as bhOWI] and for the purpose de-

scrlbed T
8. Iu a gas- enn'me, a Workmﬂf ejlmder

120
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'pronded with an exhaust port, P, and inlet-

 ports @ and j and outlet-port 7, wmklng piston

O, arranged to expel the burned gases from

10O

the chamber B of such cylinder, and through
the medium of the axle D to actuate a supple-
mentary piston, C C, working in a secoundary
cylinder, A A, having commuanication withthe
interior of the cylinder A, displacer E, ar-
ranged to act reciprocally in the interior end
of such chamber B, and the reciprocating slide

O, all arranged and operating together sub-

- stantially as shown, and for the purpose speci-

- fied,

25

30

9. In a gas-engine, the cylinder A, having a
chamber, B3, adhplawr,E and the mechanism
shown for &Lf!]&t]llg the latter, whereby such
displacer forms alternately & wall for the com-
pression-chamber and cut-off for the ports a
and 4, substantially as shown, for the purpose
named.

10. The combination of the cylinder A, hav-
ing a chamber, B, provided with the I}(}I‘tb )

and 7, the displacer B, and reciprocating slide

O, provided with a chamber, &, and opeuings i/,
all operating together substantially as shown,
whereby there is temporarily formed a separate
chamber in the end of the chamber B, and

alternately with the formation of such tempo-

rary chambertemporary comiunication estab-
lished between the latter and the residue of
said ehamber B, substantially as shown, and
for the purpose meutwned

11. In a gas: engine, the combination of the !

270,203

| eylinders A and A A, their respective pistons,

the axle D, the communicating-tube M, dis-
placer K, and slide O, whereby the 1nner end

of the chamber B of the cylinder A is inter-
mittently separated and alternately employeil
as a supply and discharge -chamber, substan-

tially as shown, and for the purpose named..
12. In a gas-engine, the reciprocating slide

O, having the chamber & and openings A’

therem arranged to register intermittently
with the outlet ¢ and mle,tj of the chamber B,
coincidently with the passage of the displacer
E to the end of such chamber, substantially
as shown, and for the purpose named.

13. In a gas-engine, the igniting- .cylinder S,
provided with a chamber, 8/, and ivlets » aml
0, in combination with the slide T, having the
chamber V, valve m, and transverse port p,

-subbtantlally as showu and Ior the purpose-
| Speclﬁed

14. In a gas-engine, the cylinder S, provided
with a chamber, §, and inlets » and ¢ thereto,
the slide T, haviug the chamber V, valve in,
and daplex registering-port p, in suitable rela-
tion to the gas-jet r, in combination with the
cylinder A, having igniting-port [, substan-
tially as shown, and for the purpose mentioned.

In testimony whereof 1 affix my signature in
presence of two witnesses,

JOHN CHARTER.

Witnesses:

WILLIAM MANAIIAN,
- C. N. MUNSON.
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