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To all whom it ma 1 CONCETTL:

Be it known that I, HENRY MCGANN, of
Cleveland, in the county of Cuyahoga and
State of Ohio, have invented certain new and
useful Improvements in Steam-Engines; and
I do hereby declare the following to be a full,
clear, and exact description of the mventlon
such as will enable others skilled in the art 130
which it pertains to make and use the same.

My invention relates to improvements 1n
steam-engines, the primary object being to
cushion the piston operating within the main
steam-cylinder of the engine at the end of
each stroke and to ¢
the use of steam.

With this object in view and to the end of
rendering the operating parts simple,durable,
and reliable my invention consists in certain
features of construction and in combinations
of parts hereinafter described, and pointed
out in the claims. -

In the accompanying drawings, Figure 11s
a side elevation of a steam-engine embodying
2 is a side elevation,
mostly in central 1011 ﬂ*1tud1na1 section.
3, 4, and 5 are end elew ations in section on
11nes 33, 44, and 5 5, respectively, Fig. 2
looking 111 the dueotlon of the arrows.

Referri ing to the drawings, A de&gnates the
main Steam-eylmder of t]le engine; A’ A° the
piston and piston-rod 1e&pect1vely oper atmﬂ‘
in said cylinder, and ABAS represent the heads
of the cylinder. |

B B represent the main valve-chests of the
engine, said chests being provided above and
at Opposuze ends, 163pectwely, of cylinder A.
Said chests are 110*1(1 with the eylinder.

B’ represents the chambers of chests B, said
chambers being closed at the top by lids or
covers B? that are removably secured to the
suuoundmn walls of chambers B’ by means
of studs B*” that extend into cylinder A
through the surrounding walls of chambers
B, and nuts B4, mounted upon said studs and
engaging the upper sides of lids or covers B~
Within the chamber of each chest B is located
a slide-valve C, that engages and is adapted

to operate upon a seat B5 formed upon the

bottom. of the respective ehamber and a port
a leads from the outer end of each valve-seat

tect meatel eeonomy In

Kigs.

the adjacent end of the chamber of ¢ylinder
A, cylinder-heads A° being preferably cut
away more or less upon the inner side, as at
A, to form those portions of ports ¢ that com-

‘municate with the chamber of cylinder A.

D and E designate the steam-pipe and ex-
haust-pipe, respectively, of the engine, and
o' and a? represent the main steam-port and
main exhaust-port, respectively, said ports

being formed within and extending longi-

tudinally of the upper portion of the shell of
cylinder A and being located at opposite sides,
respectively, of the cylinder. (SeeFigs.2 to?5,
inclusive. )

Steam-pipe D communicates with the cen-
tral portion of port a', and exhaust-pipe E
eommunicates with the central portion of port

Ports a’ a* at each end extend upwardly,
&S shown in Figs. 2, 4, and 5, and communi-
cate W1th the chambers of chests BB, steam-
port a’ communicating with the inner ends of
the chambers at the inner ends of valve-seats
B% and exhaust-port ¢ communicating with
the central por thIl of said chambers at V&lve-
seats B°. ~

Each valve Cis provided with a recess or
port C', that is adapted to establish and inter-
rupt communication between ports ¢’ and «?,

which lead from the seat upon which said

valve operates. KEach valve C is operatively
connected, by means of a rod or stem C-, with
a piston G, located within and adapted to op-
erate endwise of the chamber of a smaller or
secondary steam-cylinder H, provided at the
fop and central portion of eyhndel A.

A secondary valve-chest Iis provided above
cylinder H, K designating the slide - valve
that is located within the chamber of said
chest and that rests upona seat I', formed
upon the bottom of said chamber.

A steam-port h (see Kig. 3) leads from the
central portion of port « " thr ough the adja-
cent side of the shell of eylinder H. into the
central portion and at one side of the cham-
ber of chest I, the respective side wall of said
chamber being preferably cut away, as at I-,
to form that portlon of port & that communi-
cates with said chamber. Another port &/
(see Fig. 3) leads from the central portion of
ex:haust -port a? upwardly through the adja-

B° downwaldly to and commumeates Wlth | cent portion of the shell of cylinder H into
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the central portion of the chamber of chest I,
centrally of valve-seat I'. The wall between
the chamber of chest I and the chamber of
cylinder I is provided with two ports J J',
that are adapted to communicate with 01)1)0-
site ends, respectively, of the chamber of
c¢ylinder ],, as shown in Fig. 2, the one port J
leading from one end of valve-seat I' into one
end of | cylinder II and the other port J' lead-
ing from the other end of said valve-seat into
the other end of cylinder II.

"alve K is provided with a recess or port
K', adapted to establish communication be-
tween port /v’ and the one or the other of
ports J J', according as the valve ismoved in
the one direction or the other. Valve I is
provided with a stem IK* that extendslater-
ally (see Iigs. 1 and 2) through valve-chest
I and has be.:u g in a box Ir“ rigid with a
standard K* upon chest B. Stem K2 at any
sultable point intermediately between box
I® and chest Iis provided with two collars
or shoulders K° located a suitable distance
apart, and between said shoulders or collars
stem IC- is straddled by the free or forked end
of an arm or lever M, that is operatively
mounted upon a shaft M', arranged trans-
versely of and having bearing in boxes M?
rigid with the lid or cover of the adjacent
valve-chest 3. A depending arm or lever M3
18 operatively mounted upon one end of shaft
M', and the free end of said arm or lever M?
engages a slot O° in an upwardly-projecting
arm or member O’ of a- tappet-rod O, that is lo-
cated at oneside of and extendslongitudinally
of the steam-engine and has hearing in boxes
0, rigid with the adjacent side of the shell of
cylinder A.  Tappet-rod O at each end.is pro-
vided with a depending arm O3, to-and at or
near the free end of which is suitably se-
cured a tappet OF that extends inwardly
through the .z.ul;]aecnt head A®of cylinder A
and terminates at its inner extremity in a
head O° adapted to be engaged by the piston
A’ Heads A? of cylinder A are, of course,
bored to accommodate the location and oper-
ation of tappets O* and their heads O°.

Thearrangement of parts issuch that steam

is admitted to and exhausted from. opposite
sides of piston A’ within cylinder A through
ports @ a 1n the shell of said eylinder.

We will suppose that piston A’ had just
completed 1ts stroke in the direction of the ar-
row marked upon said piston in Fig. 2. Lap-
pets O° in their normal position pl'OJeet into
the chamber of cylinder A, and the arrange-
ment of parts is such that the piston upon
reaching the end of its stroke in either direc-
tion Ea]ldﬂ not clash against the respective
cylinder-head A® but shall engage the head
of the tappet e\tendm o throu ﬂh the respect-
ive eylinder-head befor(, re aehuw the termi-
nus of its stroke, and thereupon cwumte gaid
ml)pet, and consequently the mechanism op-

eratively connecting the tappetwith the valve
in chest I in the c111'ef3t1011 required. to estab-
lish communication hetween the chamber of

sald chest and one of the ports leading from
sald chamber into one end of the chamber of
cylinder H, resulting in the actuation of pis-
ton G in the direction required to actuate

ralves C, so as to admit steam into that end
of eylinder A toward which piston A’ is mov-
g, and thereby actuate said piston A’in the
oppositedirection. The twotappets O°are op-
eratively connected with each other, as here-
inbefore described, and the arrangement of
parts 18 such that as the one tappet is actu-

ated to effect the movement of valve K, pis-

ton G, and valves C in the one direction the
other tappet 1s hrought into its normal posi-
tion, said valves and piston being actuated in
the one direction or the other, ._rmcm'(l ing as
piston A’ operates upon the one or the other
of said tappets.

What I claim is—

1. In a steam -cylinder, the combination
with the main or primary cylinder A; piston
and piston-rod A', A% respectively; main-

valve-chests B B located at opposite ends,
1'eslmctwelv of the aforesaid cylinder; slide-
valves C within said chests and recessed or
ported, asat C'; steam-pipe D; exhaust-pipe
E; ports @ a; main steam-port «'; main ex-
haust-port «?; secondary steam-cylinder IT;
piston G within said secondary cylinder and
operatively connected with the aforesaid
valves; secondary valve chest I steam-port
h, exhaust- -port i/, ports J J7; slide-valve I
within the secondary valve-chest and ported
at K’ and provided with a stem K? extending
laterally through the valve-chest, all arran ﬂ'ed
subsimmtmllyas indicated; of the m])pet-l od
O arranged externally and longitudinally of
the main or primary-cylinder; bearings for

said rod, which bearings are 1igid with sald
ylm{lw sald tappet-rod at (,{1011 end of thoe
primary cylinder, being provided with an in-
wardly-extending arm 0° that overlaps the
outer face of the ad;jfmtnt cylinder-head, and
isprovided with a tappet that extends through
sald head inwardly, and mechanism oper:a-
tively connecting the tappet-rod with the
aforesaid v 11Ve—.stem in a manner substan-
tially as shown, for the purpose specified.

2. In a steam- cylinder, the combination
with the main or 1)1‘11]]‘1] 'y eylinder A; piston
and piston-rod A’ A? respectivel }r* main

-alve-chests B B located: at opposite ends, re-
bpeetlvdy of the aforesaid cylinder; slide-

ralves C within said chests and 1 ecessed or
ported, as at C'; steam-pipe D; mh:mst -pipe
E; ports a a; main &,te{un-port ¢'; main ex-
haust- -port a*; secondary steam- cv]mder H;
piston. G within said secondar y ¢ylinder and
operatively connected with the aforesaid
valves; secondary valve-chest I; steam-port
I, exhau%-parb Iy portsJ J'; slide valve I

within the secondary valve-chest and ported,
as at I’ and provided with a stem K? extend-
ing laterally through the valve-chest, all ar-
1.1111’1@(1 subsmnmall}f as indicated; of a tap-
_, pet-rod O provided with two t&ppetb extend-
ing into opposite ends, respectively, of the
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main cylinder and provided with an arm O'| In testimony whereof I sign this specifica-
having the slot 0% the shaft M’ having an | tion,inthe presence of two witnesses,this17th
arm M?® engaging the aforesaid slot and pro- | day of October, 1394.

vided with the arm M operatively connected | HENRY McGANN.
¢ with the aforesaid valve-stem, all arranged Witnesses:
and operating substantially as shown, for the C. H. DORER,

purpose specified. | | ErrA E. TILD:
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