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UNITED ST ATES

OFFICE.

~ GEORGE S. STRONG, OF NEW YORK, N. Y.
- LOCOMOTIVE AND EN(}INEERING COMPANY,

STEAM

OFF SAME PLACE.

ENGINE

SPmCIFIGATION formmg palt of I.etters Pa,ten‘t No. 099, 501 dated May D, 1896

. Apphcatwn filed November. 17, 1894, Sem&l No. 529,109

(No model )

Ta all whom it ma y concern:
Be it known that I, GEORGE S. STRONG a

_mtwen of the U111tec1 States, residing in the
city, county, and State of New York have
invented a certain new and useful Imp1 ove-
ment in Steam-Engines, of which the follow-

“ing is a true and exact descllptmn reference
- '?belun" had to the acecompanying dmwnms

wlneh form a part thereof. |
My invention relates to valves for steam-

‘engines and devices for 1mpartmﬂ‘ motion

~ thereto, and has for its main objects to pro-

20

vide a snnple valve motion for actuating the

valves, especially those used in a compound
engine, toreduce the number of these valves
11ecessa,1y to be employed and otherwise to
simplify the construction and arrangement
of the valves and their connections.

My invention will be best understood as
etpla,med in connection with the aecompany-

- ing drawings, in which—

30

Figs. 6 and 7 are two

I‘wure 118 aflont SecthIl‘Ll view of a com-

pound steam-engine embodying my mven-—

tion. Kig. 2 is a section on the line z z of
Hig. 1. I‘10 3 i3 & section on the line 4 v of |
I‘10 1. Fw 4 is a plan view, on an enlarged

N Scale, showmﬂ‘ details of the V&IVB--&CBHELUHG_'
- mechanism. I‘w disan enlarged detail view

of the cranks Wh‘mh Opera,te 1311(, valves, and

figures ShOWlIlﬂ“ the

~ valves in different posn;lons

'- ELIld my improved valve momon as applied toa
- particular compound engine in thh refer-

33

I have shown my almnwement of valves

ring more particularly to Kigs. 1, and 3, K

is a fmme on which is supported the beallllﬂb |

I, the crank-shafts and also the other pamts
which go to make up the engine. C (' is a

S .eftstmﬂ’ in which are formed cyhndelb cc.

. .4@

A cas’cmﬂ C?, having a cylinder ¢* formecl

therein, and a castlnw (ﬁ having cylinder ¢

S fOlI’H@d therem fmm_ the heads of the cyl-

inders ¢ ¢, respeetwely, and are themselves
A is a piston
having atr 1111L a® projecting in one direction
and a trunk at of the same size plOJeCtllilﬂ in

provided with heads D? D3,

- the other direction and adapted to recipro-

50

cate inthe cylinder ¢,

1S mmnﬂed in the. cylinder ¢

a double-acting low-pressure piston.

through a link S’

_ A piston A’, similarin
construction and pr ovlded With tr unks a® ad,

The tr unks
af3 a’ serve as single- {:Lctlllﬂ‘hlﬂ‘]l-pl essure pls-.

tons the plston A as a double- acting inter-
medlcxte -pressure piston and the plston A’ as

pins, by meansof which the connecting-rods

G (x* are pivoted on the cross-head 7 unks
a* af, and S"are suitable cranks on the main
shaft s. __
‘means of astrap €', to give the proper motion
(c

e 18 an eeoenmlc which serves, by

to the valve- OIJBI'&tll’lﬂ' meehfmmsm preferably

W is a suit-

the ethlst -port. Th1s much of my engine

‘is substantially like that described in my ap-
i plication, Serial No. 529,200, filed November

19, 1894, and is not 1 made subjeet to claims in

this &ppllcatlon .
While my arrang ement of valves and theu

operative connectwng can. very advanta-

geously be used with an engine whose general
“arrangement is substa,ntlally similar to that
deser 1bed above, they may be used to advan-
tage with almost any type of compound en-.

ome,aHd I do not wish to be considered as lim-
iting the &ppheatlon of my improvements to
the partlculm engine described.

Referring again to the drawings, ebpewﬂly

Figs. 1 and 2, V 1s a valve, prefembly a. Pis-
'ton'-va,lve, adapted to admit steam to and per-

mit it to exhaust from the high-pressure cyl-
inders, and, as shown, is adapted to recipro-
cate in the valve-chamber M'.

In the position of the parts shown in Fig. 1

‘high-pressure steam from the inlet N 1s en-

te11nn* the cylinder ¢® through the passage or
port 02 and steam 1is e:aha;ustmﬂ from the cyl-
inder c? through the port o® and passage N’ to

Independentvalves
O P peumt the steam from the chamber N3
to enter alternately the top and bottom of the
cylinder c.
inder ¢ to the cylinder ¢, and valves O' P are

arranged 1n said ports 01 conduits o p, and
_When opened ser ve notonly as the inlet-valves

for the cylinder ¢’ butalso as exhaust-valves

for the eylinder ¢, thus permitting me to dis-
pense with one set of valves.

Valves O? P?

| pe1m1t the steam to escape fr om the cylinder

 ASSIGNOR TO THE BALANCED |

Stis agovernor operating
_1311L0110*h a lever s° to 160‘111&136 the throw of:
the valve, as will be explamed
~able casing surrounding the cylinders, and M°

V'is a valve-
stem connected at ¢ with the rod e-.

The ports o D lead from the cyl-

gg are

55

70
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the chamber N°in the casing M, the chamber
‘N?acting as a recelver.,
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¢’ through passage M* to the final exhaust M°.
This arrangement of valves forms an impor-
tant part of my invention, which consists,
first, in the combination of the valve V for
admitting steam to a high-pressure piston or
pistons with independent valves for govern-
Ing the admission and exhaust of steam to
and from the lower-pressure cylinders, and,

‘second, in the combination with eylinders, as

¢ ¢', where ¢’ is adapted to receive steam al-
ready expanded in the cylinder cirrespective
of any specific construction of the cylinder,
of portsop, wherein a single valve, preferably
close to the lower-pressure cylinder, serves as
the 1nlet-valve of the low pressure and at the
same time as the exhaust of the high pressure,
other valves governing respectively the ex-
haust and admission of these two eylinders.

T'o operate the valve V, I preferably con-
nect the rod ¢°, which is pivoted to the valve-
stem V' at e’ to a block 82 fitting in a groove
s'inalink S’, though of course the rode*could
bepivoted directly on the link if desired. By
providing the block, however, the operation
of the valve V can be regulated by a governor
by shifting said block along the groove in the
usual way.

1o operate the valves O P, &c., I pivot to
the end of the link S', as to the ear S° there-
on, a rod S° which serves to operate all the
valves which govern the flow of steam in the
lowandintermediate cylinders, a connecting-
rod S” connecting the upper set of valves with
the operating-rod S°.

Referring now more particularly to Figs. 4
and 5, d'q" are eranks set at an angle to each
other, and are preferably mounted on a sup-
porting-shaft, as D. In referring tod and ¢’
as ‘‘cranks,” I wish to be understood as em-
ploying the word in its broadest sense and
including eccentrics as well as eranks proper.
In the construction shown a plate D? is se-
cured to the shaft D, and the erank action is
obtained by pivoting links, as ' 4/, to the plate
at d'q', respectively, 2’ 7* being pins on which
the links are secured. These links !’ 7' con-

nect the plate with the valve-stems 245 13 »*

being pins at these points, and cross-head
guides I* j*are provided to properly guide the
connecting-links/ 7. Ipreferablysecure the
stems {° 9° to the cross-heads /* j* by means of
suitable nuts w w, so that the position of the
valve may be adjusted, and Iprefer, as shown
in Fig. 4, to provide two links ' I' }' 5/, &e.
The stems [? 7° are connected to the valves
O" O? which are shown as gridiron slide-
valves, though of course any other sort of
valves, as rotary valves, may be employed if
desired. I also secureto the shaftD acrank
(,, which operates the valve O and is con-
nected to 1t by the links /, arranged in the
same way as the links /' ', &e. This crank
¢l is set in the same relative position as the
crank ¢', since the valves O and O? are
opened and closed simultaneously. D'is a
crank-arm which is connected to the rod S°
either directly or through the rod S7. The

operation of these cranks d’ ¢', and of course
the crank d, will be understood by reference
to Figs. 9,06,and 7. The travelof the cranks
d' ¢’ is laid off from 1 to 5, and when these
cranks are in their central position at 3 the
crank D'is atits central position, asindicated
at 11 #°, being the limits of the oscillations
of this crank. When the cranks d’, ¢', and
D"arein the positions 1, 1, and ¢, respectively,
the valve O', operated by the crank ¢, is open
wlde,while the valve O%is closed. The cranks
' ¢ now travel from 1to 2, &e. Now it will
be noted that the crank d' in traveling from
1 to 2 moves the valve O’ a considerable
amount, as indicated by the position 2 of the
pin 75, while the valve O® has hardly been
moved, since the point 1 isabout as far on onc
side of the line drawn from the center of the
shatt D to the pin +* as the point 2 is on the
other. When the cranks d' ¢’ come to 3, as
shown 1n Fig. 7, both valves will be closed,
and as the cranks continue their motion the
valve Q' will simply be slid slightly farther
in its seat, while the valve O* will be quickly
thrown wide open. D%¥isa similar shaft,hay-
ing cranks similar to the cranks d d' ¢', and
which serve to operate the valves I’ P’ P~
which govern the flow of steam to and from
the lower end of the cylinders ¢ ¢’. The

cranks D DY are conveniently mounted on

brackets E E', arranged on the front of the
engine.

Having now described my invention, what
Iclaim asnew, and desire to secure by Letters
Patent, is—

1. In an engine as described having two
single - acting high - pressure pistons and
double-acting intermediate and low pressure
pistons, a valve for governing the flow of
steam to and from the high-pressure pistons,
and independent valves for admitting steam
to and permitting its exhaust from the other
cylinders.

2. In an engine as described having two
single - acting high - pressure pistons and
double-acting intermediate and low pressure
pistons, a valve for governing the flow of
steam to and from the high-pressure pistons,
means for regulating the amount of throw of
sald valve, and independent valves for admit-
ting steam to and permitting its exhaust from
the other cylinders.

3. In a compound engine a cylinder, a port
o leading from said cylinderto alow-pressure
cylinder, a port o' leading from port o into
the low-pressure cylinder, a valve O adapted
to admit steam into the port o and the high-
pressure cylinder, a valve O’ sitnated on the
Inlet side of the port o' opening from port o
and serving when opened topermit the escape
of steam from the port o to port o', and from
the high-pressure cylinder to the low-pressure
cylinder, a valve O° situated in port o on the
delivery side of the port o' and means for op-
erating said valves as specified and whereby
the valves O" and O? are
the other is closed.

70

75

30
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130
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4. Ina oompound engine havmn‘ two sin ﬂ'le-

 acting high-pressure cylinders ¢ and ¢ and
~double- actmn* intermediate and low pressure

cylinders ¢ ¢/, steam-ports o p leading from
the cylinder ¢ to the cylinder ¢, a receiver N®
for the steam-exhaust from the hlﬂh-pressure

cylinders, inlet-valves O P opening from the

receiver to the ports o and p, valves O’ P’ in
ports o and p for governing the flow of ste&m
from the eyhnder ¢ to the C}lllldel c', ex-

‘haust-valves O¢ P for ﬂ*ovemmcf the ﬂow of

- steam from the cylinder ¢’ and means for ac-

‘tuating said valves as described.

5. In a compound engine the combmatwn
Wltll high and low pressure cylinders as ¢ and
¢', a port o connecting said eylinders, a steam-

. chamber, valve O opening from the steam-

 chamber mto port o, a valve O’ controlling the | .

20

ﬁ. .30

passage of steam t]:uou oh port o to the oyhn-—

“derc’ a Vahre O con’rrolhnﬂ' the exhaust of the
‘cylindeér ¢, a rock-shaft D cranks as d' ¢’

set
at an an ﬂ*le to each other on said shaft, and

_conneetmm from one crank to valves 0 02

and from the other crank to valve O, all sub-
stantially as described and so that the valve

()’ is closed while valves O, O? are open.

6. In a compound enﬂ'me the combination

‘with high and low pressure double-acting cyl-

inders ¢ and ¢’ of ports o and p connecting
said cylinders, a steam-chamber,valves O and

- Popening fromthe steam- chamber into ports

o and p, valves O’ and P’ controlling the pas-
sage of steam through ports o and p to the

- 0y1111del ¢', valves Ot P controlling the ex-|
- 351
T as d qr

haust of cylmder ¢', rock-shafts D D”’ cranks

set at an angle to each .other. on the |
said shafts and connections from one crank

o

of each pair tovalves O Ogland P PE, and from

the other cranks to valves O’ and P, all sub-
stantially as described, and so that the valves

40

O’ P' are closed while O O?and P P2are open

and O’ and P’ opened alternately.

7. The combination with the cylmders- c* 3,

single-acting pistons therein and conduits for
steam leadmﬂ' into one end of each of said
cylinders, of a single valve adapted to govern
the passage of lwe_ steam into said cylmdels
~and its exhaust therefrom, intermediate and

low pressure cylinders ¢ ¢/, valves O P for ad-
mitting steam to the top and bottom of the
cylmder ¢, valves O' P’ adapted to serve as

-exhaust—v&lves of the eyhndel ¢ and inlet-

valves for the cylinder ¢, final exhaust-valves
O* P?, and means for OPGI&tlllﬂ‘ said valves.

cylinder ¢’ of larger size than the cylinder c,

valves O' P’ for governing the flow of steam

S. The combination with the cylinder ¢ and
valves O P for admitting steam thereto, of a.

45
50

55

from the cylmder ¢ to the lower pressure c

and final exhaust valves O? P? a shaft D,
cranks d' ¢’

sald shaft, a connection from these eranks to

set at an angle to e&ch other on' -

60

the valves O' 02 respectively, a crank d on

said shaft connected to the valve O, a corre-

sponding shaft D and cranks for operatlnﬂ'
the valves at the bottom of the ¢ylinders and

connections from a moving part of the engine

for giving an 05(3111&131110' motlon to the shafts,
D D, | | |

GEORGE S. STRONG.

NVltnesses
HENRY J. PAOK
Epw. F. AYRES |
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