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JAMES L.

SAGUE, OF SCHENECTADY,

". PATENT O KFEICE.

NEW YORK.

,oOMPou'ND STEAM-ENGINE. .

QPECIFICATION formmg part of Lettels Pa;i;ent No 692 034 da,ted J anuary 28, 1902
R | Bnphratmn ﬂled May 10 1901 Serial No. 59 614. (No mndel)

To all whom it ma J concern

Be it known that I JAMES K. SAGUE 3 thl- |

~ zen of the United btates residing at Schenee-

10
L5

20

tady, in the county of Sehenectad5 and State:
of New York, have invented certain new and
useful Improvements in O()mpound Steam-

Engines, of whwh the followuw is a sneclﬁ-
catwn |

My Plhése"nb mvenmon relates 1:0 that class |
of steam-engines in which live steam is ad-

mitted to one or more high-pressure cvhndel S

and exhausted therefrom into one or more
My invention has

low - pressure cylinders..
particular reference to steam- -engines of this

class in which the ('ylmdels are ar ranﬂ‘ed tan-jl_
dem, or one directly in front of the other I
- will therefore show and deserlbe my 1mp10ve—_

ments as apphed to engines of the latter type,

and as such engines are particularly adapted |

for use in IOGOmotwes I'will illustrate in the
drawings a locomotwe -en 0‘11]6 eqmpped with

- my 1mpmvements

25

83

The objects of my invention are to improve

the construction and increase the efficiency

of. the valve mechanism for governing the ad-
mission and exhaust of the high and low pres-
sure steamn and to regulate the pressure of
the steam exhausted from the high-pressure_

cylinders in such manner as to equa,hze and
render uniform at all times the back pressure

in the high-pressure cylinders and the for-
~ward pressure in the low -pressure cylinders.
In carrying out my invention I arrange the

high-pressure cy linders close to the ]ow-pre%-

sure cylinders and immediately in front of

~ them,thetwo pistons beingsecured tothesame

plStOIl -rod. The valve for the high-pressure

' cylmd er 1s arranged in lme with the Valve for

: 40

the same md Steam enters the VcL].VE} ehest

of each high-pressure cylinder in such man-

.. ner as to delwel to a centrally-arranged an-
- nular groove in a valve which governs the two

e

50

ports of the high - pressure cyhnder The

valve is hollow, and the exhaust-steam from
~ the two ends of the high-pressure eylinder is
" delivered past the edﬂ'es of the valve at its

~opposite ends.
- sure eylinder may consist of two pistons se-
cured to the valve-rod at a considerable dis-

The vdlve of each low-pres-

tance apart, and these pistons open and close

the ports at 0pp051t0 ends of the low-pr essm e

eration.

structed.

cy linder in such ln.:muel as to admit and ex-
haust at the proper times.

In order to con-
ducet steam to the outside of the piston far-

55

thest removed from the high-pressure valve,
I provide a passage from a point on the out-

side of one piston to & point on the opposite
side of the other piston of the low-pressure
| valve, and in order to protect the steam pass-
ing through this passage from the cooling ef-

feets of the exhaust-steam within the 10w-

6o

pressure valve between the pistons I provide

‘an air-space which isinterposed between said

passage and the exhaust-chamberinthev alve.
Instead of using thelow-pressure valve above

referred toI may use a valve for the low-pres-
'surecylinder which is similarin all respects to
‘the valve used for the high-pressure cylinder.

This valve may be of the same dimensions as
a high-pressure valve, and in such case the
valves are interchangeable. In order that the

pistons of the high and low pressure cylin-
ders may properly operate—that is, move In
the same direction when using the forms of
high and low pressure valves above referred

to—I cross the passages for the admission of
steam to the high-pressure cylinder, so that
steam adtmtted at one end of the high-pres-

‘sure valve will enter a passage which leads

crosswise of the valve to the opposite end of

75

80

the high-pressure cylinder, by which arrange-

mentsteam isadmitted to corresponding ends

of the pistons in the high and low pressure

cylinders at the same time, and vet I am en-

abled touse valves which are extremely sim-
ple in construction and very efficient in op-
They are very light, and no com--

pheated mechanism is requued for the pur-
pose of properly admitting steam in the man-

ner above specified. Cr-os&,ed passages have
“heretofore been employed for admitting steam
to the high- -pressure cylinder of a compound

engine; but the engines embodymﬂ' this fea-

‘ture shown in the patents prior to my inven-

tion have employed different valve 11‘1echa,n~
ism of a character not suited for use in com-
pound locomotive-engines as at present con-
In order to equalize and render

aniform the back pressure in the high- -pres-
surecylindersand the forward pressure in the
low-pressure cylinders and to improve the
distribution of steam, I connect the receiver-
‘space between the _1110*11 and low pressure

00
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sectionontheirregularline44of Fig. 1.

2
valves on one side of the engine with the re-
ceiver-space between the high and low pres-
sure valves on the opposite side of the engine
by a pipe which passes through the smoke-
box of the locomotive, the low-pressure cyl-

inders exhausting through e‘{lmust -passages
in the usual way.

In the accompany ing drawings, Figure 1 is
a plan view of so much of a compound loco-
motive-engine as is necessary to illustrate my
improvements. Fig. 2 shows a transverse
vertical section therethrough on the line 2 2
of Figs. 1and 3. Fig. 3showsa longitudinal

verticalsection throughthe high and low pres-

sure cylinders and their valves on the line 3 3
of Fig. 1. Fig. 4shows a transverse vertical
Fig.
5 shows a local longitudinal section on the
line 5 5§ of Kig. 1.
vertical sectlon on the line 6 6 of Fig. 1. The
several lines in Fig. 1 illustrating where the
sections are taken have arrows applled to
them, indicating the direction in which the

‘several sections are viewed. Fig. 718 a de-

tail view, on an enlarged scale, illustrating
the eonstrucmon of the hlﬂ"h and low pressure
valves. Fig. 8 illustrates by a longitudinal
section further details of the hw'h -pressure
valve.
pressure valve. Fig. 10 is a view, partly in
side elevation and partlyin section, showing
the manner in which the high-pressure cyl-
inder is joined to the low-pressure cylinder,
and 1t illustrates also an arrangement by
means of which the packing of the piston of
the high-pressure ¢ylinder may be examined

~and repmred as well as the bearings between

40

50

‘means of “hl(}h the paekm
‘amined and repaired.

the high-pressure eylmdel and the low-pres-
sSure cyhnder Fig. 11 i8 a detail view fur-
ther illustrating the manhole and its cap, by

Fig. 12 is another de-
tail view of the manhole. Fi g. 13showsa ver-

tical section through high and low pressure
cylinders and their valves with my improve-
ments applied. In this case the high and low
pressure valves are similar in form and are
interchangeable. Fig. 14 shows a vertical
transverse section on the line 14 14 of Fig. 13.

I have illustrated in the drawings two low-
pressure cylinders and twohigh-pressure cyl-

- inders a,1ran0'ed on opposite sides of a loco-

55

6o

motive, but so far as some of my improve-

ments are concerned they may be employed

in a sing one in which only
one low-pressure and one high-pressure cyl-

inder are used—and my improvements may

be employed not only in loeomotive-engines,
but in engines used for other purposes. Ior

convenience I have shown my invention as
~applied to a locomotive, and will proceed to |

describe thearrangement which I have adopt-
ed for this purpose, setting forth in the claims

“the subject-matter deemed novel, whether as
applied to locomotive-enginesor bo other en-

gines.

The hwh a,nd low plessme cyhnders and

Fig. 6 shows a transverse

Fig. 9 shows an end view of the high-

&c., may be ex-

ol

perforations [' /2.

692,034

their valves and valve-chests are, as 1s cus-

tomary, arranged in or attached to a saddle

extending to oppomte sides of the front of the
locomotlve In the present instance I have

shown one low-pressure cylinder and one
high-pressure cylinder on each side of the

| locomotlve and they are similar in construe-

tion in all respects. The cylinders on each
side are arranged tandem and close together,
the high-pressure cylinder A being arranged
immediately in front of the low-pressure cyl-
inder B, and the cylinders are separated by
a partition C, which is provided with bear-
ings for the piston-rod D. A single rod 18
employed, the pistons E and F being secured
thereto, preferably in such manner-as to be

‘readily removable therefrom. Thefront cap

G of the high-pressure cylinder is removable,
and 1t is prefembly formed with a conical re-
cess ¢, into which the end ¢ of the piston E
may move. The piston K is hollow and con-
ical, as indicated in Fig. 10, and is adapted
to fit over the conical par ‘tition C. The valve-
chests for the high and low pressure cylinders

may be of any suitable construction adapted
to contain the valves and pelmlt them fto

properly operate.

I will first describe the form of valves shown
in Fig. 3. In this case the valve I for the
high-pressure cylinder and the valve J for
the low-pressure 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 H is hollow, the eylindrical shell 4 be-

ing imperforate and held around the valve-

rod by means of ribs A’ radiating from hubs
h?. The shell h is provided with an annular

groove or recess h® on its periphery, and the

annular surfaces A* on opposite sides of- this
groove or recess are provided with packing-
rings, as indicated. The valve H slides in
a eylmdrlcal bushing I, which is formed
with an annular series of perforations [/, reg-
istering with the annular groove 7* and with
annulcm series of perfora,monq [' I* on oppo-
site sides of the central series /. This bush-
ing is held firmly in place in the casing M,
and this casing is formed with a chamber m,

communicating with the perforations I, and

with chambersm m?, communicating with the

the pipe Ninto the branch pipes N’,which lead

to opposite sides of the 1ocom0twe and then
down the pipes N'tothe couplings n.
| the steam passes through the passages N* in

Thence

thesaddle, asindicated in Fig. 5, then through

the pipes N3 and then to Lhe chambers m,

above referred to. The passages a a’, which
lead to the opposite ends of the high- p1 essure
cylinder, cross each other, as shown, so that
steam entering at « will pass to the front end
of the eylinder, while steam entering at ¢ will
pass to the rear end of the cyhnder The

live steam which enters the passage m passes
through the perforations ! into the annular
oroove or chamber /7 and thence it passes

Live steam passes through -

70
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692,034

The exhaust-steam passes out

~ through the passages a o' into the receiver-

10

space O. The exhaust-steam from the high-
pressure cylinder, which passes out throu crh'
‘the passage a, passes through the hollow

valve H in the manner mdlcated by the ar-
row and into the receiver-space O.
space O communicates with a chamber O/,
formed in the saddle. The shape of this

chamber is shown in Fig. 2, and, as it will be

observed, there are two chambers similar in

- all respects on opposite sides of the locomo-

20

tive. These two chambers are ,eonneeted by

means of a

box Q. |

The low- pressure valve J (shown in Flg 3)
congists of two pistons j 4/, secured at a suit-
able distance apart tothe Vah e-rod K. These
pistons are imperforate. Steam cannot pass

- through them, but must pass by their edges

30

r 35

tion with large exhaust-openings 7%

in th_e manner indicated by the arrows. The

pistons move in a bushing R, which is formed
near each end with an annular series of per-

forations r, and between these two series of

perforations there is formed in the casing fr* .

surrounding the bushing, a wide air- space 7’
The bushm o is also provided in itslower por-

der to eonduet steam from the reeewer—space
O to the outer side of the piston 7, I provide
a passage S, which passes over the top of the

bushing, but Wthh is separated therefrom

by the air-space . This air-space serves to
insulate the passage S from the exhaust-
steam, which enters the chamber R’ of the

- low-pressure Valve between the two pistons.
40

By thus arranging such an air-space the cool-

ing effects of the 1ow- -pressure steam upon

the receiver-steam passing through the pas-

~ sage Sare avoided. The pelforatlons 7 COIN-

municate with the passages d d’, leading to

opposite ends of the low- pressme eylmder _.
The openings 7* in the bushing communicate
‘with an exhaust-chamber T in the saddle,

“and this chamber commumeates with the ex-

“haust-pipe U, as indicated in Fig. 4.
‘be observed by reference to Fw 5 that the

50

It w111

live-steam pipes N? do not pass thwuwh the

'_exhaust-cha,mbers but do pass thloucrh the

. receiver-chambers in the saddle.

55

In operation lwe steam passes from the

live-steam pipes to the chambers m and

thence to the grooves h®of the valves H. Re-

- ferring to Fln' 3, when the valve H moves for-
‘ward hlﬂ'h plessure steam passes from the

'- chambel m into the passage a and acts upon

66

the left-hand end of the piston E. At the

- same time steam passes from the fmnt of the
high-pressure cylinder through the passage o'

: and out into the receiver-space O.

- space is already filled with receiver-steam,
and it will be remembered that this space
communicates not only Wlth the receiver-

‘I'his

receiver-pipe P, which is of an
annular form and ananged in the smoke,

In or-

| high-pressure valve H.

‘cate with the pelfombmns y' Yy

-_plpe
| ThlS‘ -

the receiver-pipe P with the corresponding re-
ceiver-space O’ on the opposite side of the lo-
comotive, which in furn communicates with
the receiver-space O between the valves H

and J on the right-hand side of the engine.

Referring again to Fig. 3, steam passes fl.om

| the receiver-space O mto and throu ogh the pas-

sage S to the left-hand end of the valve-
chest, and as the valve H has moved forward
the valve J has correspondingly moved for-

ward, and steam enters the passage d in the

manner indicated by the arrow and acts upon
the left-hand end of the piston F. At this
time the exhaust-steam passes through the

passage d' and through the per foratmns rinto

the space R/ between the pistons j 5. Thence
it passes through the openings 7* into the ex-
haust-space T and thence out through the ex-
haust-plpe U. Theoperation of the mechan-
ism at other stages need not be followed out,

as it will be clear from an mspeemon of the'

drawings. |
The form of low- -pressure valve shown in

'Flg 3 insures to a large extent the protection

of the recel Ver-steam f1 om the cooling effects
of the exhaust- Steam In Figs. 13 and 14 1
have shown the same form of high-pressure

valve; but the low- -pressure valve shown is
In this

d1fferent from that shown in Flﬂ‘ 3.

into either the chamber I’ or the chamber [* spéee O’ in the saddle, but also by means of
~and thence into either the passage ¢ or the
passage o'

70

75

30
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95 -

case I employ for the low- -pressure cyhndel a

valve which is similar in all respectb to the
Preferably it is made
of precisely the same shape and dimensions,
so that it may be used interchangeably with
the valve H. The construction and operation

of the high-pressure valve inAhis case is the

same as that before described, and the same

letters of reference have been used in Kig. 13

for the high-pressure valve and the parts con-
nected theremth as were used in connection
with Fig.8; but as the action of the low-pres-
sure valve 111 Fig. 13 is somewhat different
from that in Fig., 3 1 will deseribe the man-
ner.in which the steam is admitted and ex-
hausted in such a construction.  The low-
pressure valve Y, as before stated, is similar
in construction to the valve . The bushing
which surrounds the valve is also similar to
the bushing L, and 113 13 formed with perfo-
rations or por ts y* ' 1% similar to the perfo-
rations I I’ . d d’indicate the passages lead-
ing to the opposite ends of the low-p1essure

ylmder and _commumeatmﬂ' with the annu-

I1CO

105

110

115

120

lar chambers z 2’, which in turn communi- -

‘The annu-
lar groove or recess ¥® communicates with a
chamber Z, surrounding the bushmg, by

means of the perforatlons or openings ¥y~

The chamber Zis connected with the ev.haust-
‘When constructed in this way, the ad-
mission to the opposite ends of the low-pres-
sure eylinder is past the edges of the valve Y,

and the exh&ust takes place through the

cha,mbm y%. Inasmuch as the passages ¢ and
‘o' are crossed when steam is admitted at one

125

1.313




end of the high-pressure eylinder it will si-
‘multaneously be admitted to the correspond-
- ing end of the low-pressure cylinder.

This
would not be the case if the passages were not

5 crossed. .

It will be observed that the valve mechan-

- ism which I employ is extremely simple and

10

20

the weight is reduced to a minimum, thus
avoiding to a very large extent the extra work
and strain on the valve-gear which is often in-
cident to tandem engines of the type herein
shown. DBy using thereceiver-pipe P, placed

in the smoke-arch, and providing the receiver-
spaces O’ the receiver capacity is greatlyin- |

creased and the heated gases of the smoke-
box are utilized. By increasing the volume
of the receiver-steam'in these pipes and cham-
bers the steam distribution is improved and

“theengineismade more economical, the large

volume of steam in the receiver-passages and
chambers having the effect of making the
back pressure in the high-pressure eylinders,
and the forward pressurein the low-pressure
cylinders more uniform than is the case with
tandem compound engines constructed in the
usual manner. In a locomotive, the ¢ranks
beingat richt angles, the equalizing pipesand
chambershavea specialadvantage,inasmuch

- as exhausts are made at each quarter-revoln-

30

35

tion, and therefore the pressure will be main-

tained much more uniformly in the receiver

than if no connecting-pipe P were employed.

In order that the packing of the low-pres-
sure piston F may be examined or repaired,
I provide a manhole V in the cylinder and
cover it by means of a cap or plug W. This

~ may be made of cast-iron, with a ground-joint

42

45

50

55

cured in place by means of bolts w=. _
manhole also affords means for inspecting or

w, its inner end being faced at.w’ to conform
to the bore of the cylinder. 'T'he cap 1s se-

This

repairing the bearing C between the two cyl-
inders. | - -
I do not herein claim the specific form of

valve mechanism shown in Figs. 13 and 14 of

the drawings, as this is claimed in my appli-

cation for patent, Serial No. 64,725, filed June

15, 1901.

I claim as my invention— -

1. The combination of a high-pressure ¢yl-
inder, a low-pressure cylinder, pistons for the

two cylinders connected to the same rod,

valves for the two cylinders connected to the
same valve-rod, crossed passages leading to
opposite ends of the high-pressure cylinder,

- a passage extending around the outside of

50

6z rod connecting them, a valve for the high- |

the valve of the low-pressure cylinder to op-
posite ends of said valve, and ports and pas-
sages foradmitting and exhausting steam past
the high-pressure valve, and ports and pas-
sagesforadmittingand exhausting steam past

the low-pressure valve. |
2. The combination of the high and low
pressure cylinders, their pistons, the piston-

692,034

| pressure cylinder havinga central peripheral

steam-admission recess, and a hollow interior
open at opposite ends, a low-pressure valve

consisting of two closed pistons arranged a
distance apart and secured to the valve-rod
with an exhaust-space between them, a pas-
sage arranged outside the low-pressure valve
and leading from the space between the valve
of the high-pressure cylinder and the adja-
cent piston of the low-pressure valve to the
space outside the opposite piston, and ports

‘and passages for the admission and exhaust

of steam past the valves.

3. The combination of a low-pressure cyl-
inder, its valve, a passage in the valve-casing
connecting the space on one side of the valve

‘'with the space on the oppositesideof the valve
for conducting receiver-steam, a chamber for

exhaust-steam within the valve, and an air-
space between the chamber within the valve
and the passage for conducting recelver-
steam. = | |

4. The combination of the high and low

75

80

pressure cylinders, their pistons, the piston-

rod, the valves for the twoeylinders, the valve-
rod to which they are connected, a receiver-
space between the valves of the two cylin-
ders, a bushing within which the high-pres-
sure valve reciprocates, provided with three

annular series of openings, a bushing pro-

vided near opposite ends with annular series

of openings past which the pistons of the low-

pressure valve reciprocate, and with open-
ings between the pistons, a passage outside
the bushing of the high-pressure vaive, for
conducting live steam to the valve, crossed
passages leading to opposite ends of the high-
pressure cylinder, passages leading to oppo-
site ends of the low-pressure cylinder and
communicating with the annular series of
openings atr the opposite ends of the bushing,
and exhaust-passages communicating with
the openings in the bushing of the low-pres-
sure cylinder between the pistons of the low-

‘pressure valve.

5. The combination of the high and low
pressure cylinders and their valves on one
side of the locomotive, the receiver-space be-
tween the valves, corresponding parts on the
oppositeside of the locomotive and a receiver-
pipe uniting the receiver-space between the
valves on one side of the locomotive with the
corresponding receiver-space on the opposite
side thereof. o |

6. The combination with the high and low
pressure cylinders and their valves on one
side of the locomotive, and the high and low
pressure cylinders and their valves on the
opposite side of the locomotive, of a receiver-
pipe connecting them, into which steam ex-
hausted from the high - pressure cylinders

passes, and exhaust-passages connected with

the low - pressure cylinders through which
both low-pressure c¢ylinders exhaust.
7. The combination of the high and low
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pressuw cylinders and their valves on one
side of the locomotive, a receiver-space be-
tween said valves, similar cylinders, valves
and receiver-space on the opposite side of the
locomotive, a receiver-pipe connecting the
receiver-space between the valves on one side

of the locomotive with the receiver-space be- |

tween the valves on the opposite side of the

locomotive, and passages through which the |

’ low-ptes‘:me cylinders on both sides of the 10

locomotive exhaust.
- Intestimony whereof I have hereunto sub—

scribed my name. |
' JAMES E. SA_GUE.--

Wltnesses |
- 0. H. WERTENBERGER
WILLIAM G. GILMOUR
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