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TO all whom it may cmwerr*

Be it known that I, JAMES E. SAGUE; a Gltl-
zen of the United St&tes residing at Schenec-—_
tady, in the county of Schenectady and State

of New York, have invented certain new and

Engines, of whmh the followmn' is a qpec*ﬁ-
cation. |
My present mventwn relates to that elaﬁ-s
of steam-engines in which live steam is ad-
mitted to one or more high-pressure cylinders

and exhausted ther efrom intooneormore low- -

pressure cylmdels My invention has par-

ticular reference to steam-engines of this
class in which the cylindersare arranged tan-

- dem, or one directly in front of the other I
will therefore show and describe my improve-

ments as apphed to engines of .the latter type,
and as such engines are particularl: adapted

for use in locomotives I will illustrate in the
drawings a locomotive-en gine eqmpped with |
- | patents prior tomy invention have employed

- my 1mpmvements

The objects of my mventmn are to 1mp1 ove
the construetion and increase the efficiency
of the valve mechanism for governing the ad-
mission and exhaust of the hl“‘h and 10w pl E‘b-_

~ sure steam.

30

In carrying out my mvenbmn I arrange Llle

 high-pr essure cylinders close to the _low-p; es-
sure ¢ylinders and immediately in front of

them, the two pistons being secured to the

- same plston rod. Thevalve for the high-pres-

sure cylinderisarranged inline with the valve

for the low-presmre cylinder and is secured

35

fothesamerod. Steamentersthe valve-chest

~ of each high-pressure cylinder in such man-

40

“delivered past the

45

ner as to deliver to a centrally-arranged an-
~nular groove in a valve which governs the
- two ports of the high-pressure cylinder.
valve 1s hollow, and the exhaust-steam from

- The

the two ends of the high-pressure eylinder is
edges of the valve at its
opposite ends. The valve for the low-pres-
sure cylinder is similar in all respects to the
valve used for the high-pressure cylinder.
This valve 1s of the same dimensions as the

“high-pressure valve, thus enabling the valves

tobe usedinterchangeably. Inorderthatthe

pistons of the high and low pressure cylmdel S
may properly operate-——that 18, move in the
same dueetlon when usmﬂ' the founs of high

my impr Ovements

-and low pressure valves above referred to—I

cross the passages for the admission of steam

to the high-pressure cylinder, so that steam

admitted atoneend of the high-pressure valve
will enter

35

a passage which leads crosswise of

the valve to the opposite end of the high-pres- -
sure eylmdel while the passages to t;he low-

| pressure eylmder are not crossed, by which
arrangement steam is admitted to correspond-.

ing ends of the pistons in the high and low

pressure ceylinders at the same tlme and yet

I am enabled to use valves mhlch are ex-

tr emely simple in construction and very effi-

cient in operation.  They are very light, and

‘no complicated mechanism is 1equued for the
purpose ‘of properly admitting stemn in the

manner above specified. -
Crossed passages have helebofme been en-
ployed for admitting steam to the high-pres-

sure cylinder of a eompound engine; butthe

engines embodying this feature shown in the

‘different valve mechanism of a character not
suited for use in ecompound locomotive-en-
gines as at present constructed. ..

In order toequalize and render uniform the'
| back pressure in the high- -pressure cylinders

and the forward pressure in the low-pressure

cylinders and to improve the distribution of
steam, I connect the receiver-space between
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the hwh and low pressure valves on one side |

of the engine with the receiver-space be-
tween the high and low. pressme valves on
the opposite side of the engine by a pipe
which passes through the. smoke box of the
locomotive, the low pressure (3]5’1111(1618 ex-
hausting through eth&ust - passages in the
usual way. | - - |

In the aceompa,nymﬂ‘ drawings, Flﬂ'ule 1 is

a plan view of so much of a compound loco-

motive-engine as is necessary to illustrate
Iig. 2 showsa locallon-
gitudinal section on the line 22 of Fig. 1.
Fig. 3 shows a transverse section on the ir-
regitlar line 3 3 of Fig. 1.
transverse vertical section on the line 4 4 of
Figs.1and 6. Fig,5shows a transverse ver-
131(38..1 section on the line 5 5 of F' ig. 1. Fig.6

shows a lonﬂ'ltudmal vertical seetlon throucrh |

the high and low pressure cylinders and t,heu
valveq on the line 6 6 of K I‘l-:r 1.

Iig. 4 shows a
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applied to them

=

The several lines in Iig. 1,
where the sections are taken ha,ve Arrows
indicating the direction In
which the several sections are viewed.

I have illastrated in the drawings two low-

‘pressure cylinders and two high-pressure e¢yl-
inders arranged on opposite sides of a loco-

“motive; but, so far as some of my improve-

10

ments are concerned, they may be employed

‘in a single engine—that is, one in which only
one low-pressure and one high-pressure cyl-

inder are used—and my Improvements may

1’5{'
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their valves and valve
tomary, arranged in or attached to a saddle

30
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be employed not only in locomotive-engines,
~but in engines used for other purposes.
For convenience I have shown my inven-

tion as applied to a locomotive and will pro-
ceed to describe the arrangement which I
have adopted for this purpose, setting forth

1n the claims the subject- matter deetned

novel, whether as applied to loeomotwe en-
gines or to other engines.

The high and low pressure cylinders and
-chests are, as is cus-

extending toopposite sides of the front of the
locomotive. In the present instance I have

shownonelow-pressure cylinderand one high-
pressure ¢ylinder on each side of the locomo- |

tive, and they are similar in construction in
all respects. The cylinders on each side are
arranged tandem and close together, the
high-pressure cylinder A being arranged im-
mediately in front of the low-pressure cylin-

der B, and the cylinders are separated by a

partition C, which is provided with bearings

for the 13131:011 -rod D. A single rod is em-

40

erate.
50

35

ployed, the pistons E and F bemn' secured
thereto pleferably in such mapner as to be
readily removable therefrom. The fronteap
(x of the high-pressure cylinder isremovable,
and it is preferably formed with a conical re-

cess ¢, Into which the end eof the piston Emay
The piston K is hollow and conical, as

move.
indicated in Fig. 6, and is adapted to fit over
the conical partition C. The valve-chests for
the high and low pressure ¢ylinders may be of
any suitable construction adapted to contain
the valves and permit them to properly op-

inder and 'the valve Y for the low-pressare
cylinder are secured to the same valve-rod K,
which is straight, and the valves are in line
with each other and move to the same extent
at each reciprocation. The valve His hollow,
the cylindrical shell /» being imperforate and
held around the valve- 10d by means of ribs
I', radiating from hubs 7% The shell % is

| prowded with an annular ﬂ*move Or TeCess ?3,3

60

- ries /.

on its periphery, and the annular surfaces h*
on opposite sides of this groove or recess are
provided with packing-rings, as indicated.

The valve H slides in a cylmdmcal bushing
I., which is formed with an annular series of
perforations /[, registering with the annular
groove /%, and with annular series of perfora-
tions [’ [* on opposite sides of the central se-

illastrating |

to the rear end of the cylinder.

1in the saddle.

The valve H for the high-pressurecyl-

‘through the chamber ¢/°.

This bushing is held firmly in place |

692,035

in the ecasing M, and this casing is formed
with a chamber m, communicating with the

perforations/, and-with chambers m’' m?, com-
| municating with the perforations ' [°.

Live

70

steam passes through the pipe N into the

‘branch pipes N’, which lead to opposite sides
of the locomotive and then down the pipes N’
to the couplings n.
through the passages N< in the saddle, as in-

- Thence the steam passes

dicated in Fig. 2, then through the pipes N°,
and then to the ehambers m, above Iefeued
- The passages a a’, which lead to the op-

'posue ends of the hw*h -pressure cylinder,

cross each other, as shown-, so that steam en-

tering at « will pass to the front end of the

cylinder, while steam entering at y will pass
' - The live
steam which enters the passage m passes
through the perforations/into the annular
groove or chamber i° thence it passes into
elthel the chamber I' or the chamber /3

and thence into either the passage ¢ or the

passage a'. The exhaust-steam passes oub
through the passages a a’ into the receiver-

“space O. The exhaust-steam from the high-

pressure cylinder, which passes out through
the passage a, passes through the hollow

valve H in the manner indicated by the ar-

row andinto the receiver-space O. Thisspace
O communicates with a chamber O', formed
"The shape of this chamber is
shown in Fig. 4, and, as it will be observed,
there are two chambers similar in all respects
on opposite sides of the locomotive. These
two chambers are connected by means of a

receiver-pipe P, which is of an annular form
"and arranged in the smoke-box Q. The low-

pressure Valve Y is similar in all respects to
the high-pressure valve H. Preferably 1t is
made of precisely the same shape and dimen-

sions, so that it may be used interchangeably

with the valve H. The bushing which sur-

rounds the valve Y is similar to the bushing

I., and it is formed with perforations or ports
y* y' 4 similar to the perforations /, /', and
> d d indicate the passages leading to the
opposite ends of the low-pressure cylinder
and communicating with the annular cham-
bers z z', which in turn communicate with the
perforationsy’ y*. The annular groove or re-
cess y° communicates with a chamber Z, sur-
rounding the bushing, by meansof the per-
forations or openings . Thechamber Z is
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connected with an exhaust-chamber T 1n the

saddle, and this chamber communicates with
the exhaust-pipe U. When constructed in
this way, the admission to the opposite ends

of the low-pressure c¢ylinderis past the edges

of the valve Y, and the exhaust takes place
Inasmuch as the
passages ¢ and a are crossed when steam is
admitted at one end of the high-pressure cyl-
inder it will be 51m111taneously admitted to
the corresponding end of the low-pressure cyl-
inder.
sages ¢ and a’ were not crossed.

Tn operation live steam passes flOlIl- the

125
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This would not be the case if the pas- -
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- communicates with the receiver-space O be-
‘tween the valves H and Y on the right-hand

Refeumﬁ' again to Fig.
6, steam passes fmm the receiver-space. O-

- throu gh the hollow valve Y and past the rear

- edge of the valve into the passage d and acts

20

o 692;0_35 o

hve Steam plpes to the chambez.& m .and [pressme eyhndels thelr p1st0ns and piston-
- thence to the grooves 7° of the valves I.

“When the v llve IT moves forward or to the
right, (refenmf‘r to Ifig. 6,) high-pressure
steam ‘passes from the ehambm m into the
passage o and acts upon the left-hand end of
‘the piston E. At the same time steam passes.
from the fmnt of the hwh -pressure cylinder.
~through the passage ¢ and out into the re-

ceiver-space O. This space is already filled
with the receiver-steam, and it will be remem-

‘bered that this space CDII]H]HI]I(‘dteb not only
with the receiver-space O’ in the saddle, but

also by means of the receiver-pipe P with the
corresponding receiver-space O' on the oppo-
site side of the locomotwe, which in turn

side of the encrme

upon the rear end of the piston I*. At the
same time the exhaust-steam passes thmua‘h

the passage d’ and mto the space ? and_

thence to exhaust.
The operation of the ille(,h.:lﬂlSlll at other

s jgtarres need not be followed out, as it will be

30

elem from an inspection of the dmwmws |
"The valve mechanism which I em ploy is ex-

| tremely simple, the weight is reduced to a
‘minimum, and the Vﬂlves may be used inter-

chanﬂeably, as before explained. The valves

- being of the same. form and dlmensmns onl
| Yy

35
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valves.

one set of patterns is necessary in ordel to

cast both the high- -pressure and low-pressure
When it is necessary to replace

either oneof the valves, avalve can be readily

 supplied from the Stock on hand, as only one.
form of valve of umfm m d1men~:10ns need be
- carried. | |

The. appheatlo n is a lelSIOIl of my apph-

'__eatlon for patent, Serlal No 5‘) 614 ﬁled May

10, 1901.

T do not herein elalm the coxmectlon by'
“means of the pipe P between the receiver-

.: spaces between the valve-chests of the high

| o
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and low pressure cylinders, as that is claamed _.
in my application for patent of M.:w 10 1901,

above referred to.
I claim as my mwentlon-—*

1. The combination of the hlﬂ'h and low.
pressure cylinders, their pistons, a piston-rod.
connecting them, valves for the high and low
pressure eylmdels of the same. form and di-
- mensions connected to move to the same ex-,

~ tent at each reciprocation and each having a

~ hollow interior open at 0ppos1te ends, and

o

“each having a single peripheral recess on op-
-pomte s1des of thh are arranged packing-
rings, one of said valves bemn' arranged to
,delwel steam through its peripheral recess to

- ~.crossed passagesin one of the cylmdet s,while
the other of said valves receives exhausb

steam into its peripheral recess.

2 The combmatlon of the hwh and low B .' |

_—_

rod, a valve-chest for the high and low pres-
'sme valves, provided with a receiver-space
‘between the valves of the same form and di-
‘mensions, two valves connected by a valve-
rod and moving in the same direction at each

stroke, each of said valves consisting of a hol-
low body or shell open at opposite ends for

the free passage of steam endwise through i,

and each bhaving a single annular recess ex-
tending around its per 1phely and packed an-

nular surfaces on opposite sides of the annu-
lar recess, steam admission and exhaust pas-
sages for the high and low pressure cylinders,
't,hose for one cylmder being crossed, one of
said valves admitting steam by way of its
annular recess to the crossed passages and

exhausting past its opposite edges, while the

other valve admits past its opposite edges and
exhausts by way of its annular recess.

3. The combination of the high and low

pressure ¢ylinders, their pistons, a p1st0n-1 od
connecting them,a valve for the high-pressure
cylinder, havm ganannular penpheralste&m—-

admission reeess and a hollow interior.open

&3

7
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oc

at opposite ends, a low-pressure valve of the R

same form and d1men31ons as the high-pres-

sure valve and having an annular per 1phem1- |

steam-exhaust recess, and a hollow interior

open at opposite ends, crossed passages for
admitting live steam to the opposite ends of
the' hln'h pressure cylinder which receive

steam. fmm the annular recess of the high-
pressure valve, and exhaust past the opnoswe

95

100

ends of said valve and uncrossed passages -
leading to opp051te ends of the low-pressure
eylmders which receive steam past the oppo-
site ends of the low-pressure valve and ex-
haust into the annular pelmheral recess. of

the valve.

rog

4. The coinbmabwn of the ]110*11 and low._._.-_-, '
pressure cylinders, their pistons, aplston-rodv .
connecting them, the valves for the high and

low pressure cyhndels of the same fmm and

IIO0 .

dimensions connected t0 move to the same

extent at each reciprocation, and each hav-

ing a hollow interior open at 0ppos1te ends,

_.and each having a single peripheral recess

with paekmmunﬂ*s on. 0pp051te sides of the

and to deuvel it t0 or ossed passages leading
to opposite ends of the high-pressure eyhn-
der, while the exhaust from the high-pressure
cylmde]. is past the opposite ends of the valve,

and the low-pressure valve being arranged 60
| admit steam past its opposite ends and- to re-
ceive exhaust-steam into the anmﬂal recess
on its periphery.

recess, the central recess of the high-pressure
valve being arranged to receive lwe steam

In testimony wheleof I have heleunto sub-—..

_"%crlbed m}* name.

JAMES“E_. -SAG-UE,i

Wltnesses '

- EpwaArp E. YELVERTON,

O. H. WERTENBERGER.
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