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.- SPECIFICATION forming part of Letters Patent No. 284,328, datéd September 4, 1883,
o Keplieation flod Ty #, 18, Nowmodely *~ .

. Toallwhom it may concern: | yalve ftted in it; or the valve itself m
» - Be 1t ik]lOW'_li tha-ﬁ]:,'_ GEORG—E HLTREYNGLDS_,‘ 'I..; Hl&derJl&rge,i;_enough tO GOIIStithE_

- of the city and county of New ¥ ork,inthe State | 'and close on a seab in the eylinder. .
oo of New York, have invented a new and useful |- -.-In'__--th__efac_compa,nyi-ngf%dl*a;Will'g’S,Tiglll‘B 1is
. 5-Improvement in Gas- Engines, ot which the | a rear elevation of part of an engine embody- =

. following is a specification, .

| ;'?ing‘-'my'illVelltiOil',.;-a_nd_ Fig. 2 is a longitudi- 55 -

-~ My invention relates tothose engines which'| nal section of a part of’ the cylinder and ap-

. are operated by an explosive mixture of air | purtenances,

- - .

o and gas, and in which the explosive mixture, | Similar letters of reference designate corre- .

Iotakenmtothe cylinder at_ one stroke t)f:ﬂtli.e""-Spcjllding' parts in both figures, - o T
- piston, is compressed to a high degree by the | - A designates the cylinder, which is-closed 60

.. return-stroke

of the piston, and is exploded | at the back by a hollow head, A’, in which is

~while in such compressed state.  Engines-of | the usual mixing-chamber, . Gas is intro-
.. this class aré much more economical and de- ‘duced to the mixing-chamber ¢ by a passage :

S

5-sirable than those in which the gas and air are or -inlet - opening; 6, and air is introduced

b 1 ~ exploded at or but little above the normal ‘thereinto through a pipe, ¢, provided with the 65
Sl pressure, because for equal power they are of ‘usual reservoir, ¢, to prevent the loss of gas .

‘t smaller size, and because they work with | by its escaping into the atmosphere. LT
.« much less clearance; but heretofore the addi--| ~On. the inner side of the head A’is the usual SR

'5:32?::'5?-5731'0113%1:'*Hlﬁﬁhallism ‘Jecessary to adapt the en- | disk-valve, B, which controls the inflow of the ~ =

. gine for firing under pressure has been of such | mixture of gas and air from themixing-cham- 70 ~
~complicated character and has added so much ‘ber a, and which also controls the ignition-of . B
i to the cost of the engine that only’'gas-engines'| the explosive mixture from a jet or burner,d, .
oo oof the larger slzes—say two-horse power and | which is arranged in a recess in the head A,

iliies over—have been operated on that principle. and communicates with the cylinder when an

- The ObJeCt of my illventiéll 1s to provide a 'a;pertu?re- In the valve B comes -OIJ'D_,OSitG'EifEB 7 5
Simple-@nfl"'1'1131"113--31131?6mE&HS-ifOi‘iéHa:bling.the sSmall aperture in the. head A’. The digk-
- . engine to fire under pressure, and thus to se- | valve B is mounted upon a stem or. shaft, B,

GUl‘ear]]- the advant&ges Of the m01‘66X1JenSiVe EHPOH WlliCh iS &geal‘—Wheel,Bﬂ, ‘.EL]]d said Ste]]l o

%0

O ‘class of engines now in use, Wwhile -retaining | and. valve are rotated. by a wheel, BY, on a = L

o the simplicity of ‘engines of ‘the other class. shaft, BY, which extends lengthwise of the en- 80

~ To this end the invention consists in the | gine and is geared with the crank-shaft of the .

e combination of a_gas-engine cylinder having | engine. I'ha;ve’11013-'511011711}13]1@_:cijanlc"¥shaft_o1}:-'-.. e
o cadarge and a small compartment, & piston fit- | the ‘connection with- the shaft 'B* but as in N

o =35 ted to the' larger compartment, a valve con- | engines of ‘this kind the shaft B* commonly ~* =~
ot trolling the admission of the explosive mix- .-Works;the:exhzi;ust-mlvé,-‘ it follows that in an 85 RS
. tureto the smaller compartment and its igni- engine firing under pressure the shaft B* =
© o tion in said compartment, and a valve sepa- | should make only one revolution to two revo- -
.. rating the two compartments and adapted to. lutions of the crank-shaft, so that the exhaust-
. . 40 open toward the larger compartment. The valve will be opened only during the return-
. valvebetween thetwo compartmients opens to | stroke of the piston which follows the explo- g0
oo allow the explosive mixture to pass through | sion. I have not shown the exhaust mech- .

- toallow the fire to communicate with the ghs vention. * .. . T T
'5f-?Whieh‘is_lmder-p_ms.surefinﬁthﬁi13rger-fc'0mparta_ . In the cylinder A is fitted a partition or - -
. menbtwhen the gas in the smaller compart- | diaphragm, G, dividing the cylinder with two 95

~the smaller compartment into the larger, and-| anism, as it forms no part of my present in-

1 ment is ignited. I may separate or form the compartments, ¢ f. The former compartment,

~tWOcompm‘tmentgbyapartiti_ouuordi&phmgm ¢, which I8 very small, receives the explosive .
-1 ntroduced into: the cylinder and having the | mixture of gas and air from the valve B, and
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the larger compartment, f, contains the piston
D. The communication between the compart-

~ ments e f and through the partition C is con-
 {rolled by a valve, g, which opens toward the
5 larger compartment f, so as to allow the ex-
plosive mixture to

ment e to the compartment, f, but which closes

to prevent the passage of the mixture in the {

- reverse direction. The valve ¢ is fixed to 2
10 stem, ¢, which  extends rearward through
‘the valve-stem or shaft B’, and has a spring,
¢, applied to its rear end to hold the valve
closed. o .
In lieu of having a fixed partition and a
15 valve fitted thereto for dividing the cylinder
into two compartments, I may employ a larger

valve, which by seating on the cylinder will |

‘constitute a partition to form the two com-
partments e f.. | _

Referring now to the operation of the en-
oine, I will suppose that the piston is just

20

about to commence its movement away from |

the partition or diaphragm O, and that the

valve B is just about to admit the explosive

2= mixture to the compartment e. Asthe piston
" moves, it draws in a charge of the explosive
mixture through the compartment ¢ and valve
¢g; but when the piston commences its return
movement, the valve ¢ instantly closes, and
hence at the completion of the return move-
ment the mixture in the compartment f 18
highly compressed, while the mixture in the

30

compartment ¢ (supposing the valve g to be

., tight) is at the normal pressure. If the igni-
35 tion-burner d were exposed to the compressed
" mixture in the compartment f, it would be
- _Dblown out without firing the gas; but the mix-

ture in the compartment e, not being com-

pressed, is fired when the valve B exposes the-

ignition-burner d. The pressure produced by
the explosion of the mixture confined in the
compartment e momentarily opens the valve

¢ and. ignites the compressed mixture in the |

compartment £, which acts upon the piston.
45 Moreover, the mixture eonﬁned in the com-

pass from the compart-

partment e be,coi;l:ies heated sufficiently to pro-

duce a slicht degree of expansion before it 18
fired, and consequently when the ignition-

burner d is exposed by the valve B there will
beaslight puff ofthe explosive mixture through

the apertures in the valve B and c¢ylinder-head
A’ to meet the burner; hence the firing of the
mixture in the compartment e is rendered cer-
tain.

The constiuction of the cylinder with the 55

partition C and valve ¢ adds comp aratively

nothing to the cost of the engine, and does not
complicate it in any way; hence my invention
may be embodied with-advantage in the small-
est gas-engines, and will greatly increase their 6o

power as compared with engines which donot

fire nunder pressure. N
What I claim as my invention, and desire to
secure by Letters Patent, 1s—

1. The combination of a gas-engine cylin- 65
der having a large and a small compartment,
a piston fitted to the larger compartment, a
valve controlling the admission of the explo-
sive mixture to the smaller compartment and
its ignition in said compartment, and a valve 70
separating the two compartments and adapted
to open toward the larger compartment, sub-
stantially as and for the purpose described.
2. The combination of the cylinder A, di-
vided by the partition C into small and large 75

compartments e¢f, the head A, the piston D

in the compartment f, the valve B in the com-
partment e, and the valve g in the partition C,
all substantially as described.

3. The combination of the cylinder A, di- 8o

 vided by the partition C into small and large

compartments e f, the head A’, the piston D

‘in the compartment f, the valve B in the com-

partment ¢, the hollow valve stem or shaft B',
the valve ¢ and its stem ¢/, and spring ¢* all 85

substantially as described. |
| GEO. H. REYNOLDS.

Witnesses: -
FrREDK. HAYNES,
Ep. L. MORAN.
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