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UNITED STATES

PATENT OFFICE.

RANSOM C. WRIGHT, OF PHILADELPHIA, PENNSYLVANIA.

COMPOUND LOCOMOTIVE.

SPECIFICATION forming part of Letters Patent No. 438,969, dated October 21, 1890,
Application filed July 31, 1889, Serial No. 819,360, (No model.) |

To all whom it may concerv: |

Be it known that I, RAnsom C. WRIGHT, a
citizen of the United States, residing at Phila-
delphia, in the State of Pennsylvania, have
invented new and useful Improvements in
Compound Locomotives, of which the follow-
ing is a specification.

My invention relates to improvements in
locomotives in which the steam is used in the
cylinders and then exhausted in the open
air in the usual way, or affer being used in
the first pair of cylinders is exhausted into a
receiver, from which it is again used in an-
other pair of cylinders at its lower pressure
before being exhausted into the open air, the
object being to more effectually utilize the

full power of the steam, thereby greatly econo-

mizing in the amount of fuel necessarily
consumed for a given amount of work, the
mechanism for changing the locomotive from
a simple high-pressure engine to one of high
and low pressure combined, or a compound,
being worked at the will of the engineer, 8o
that the locomotive will have its full usual
power to start trains quickly and to work
compound after somespeed hasbeen attained,
or either way deemed best. I attain these

objects by the mechanism illustrated in the

accompanying drawings, in which—

Figure 1 is a side elevation of the locomo-
Fig. 2is a section of the compounding-
valve on line o, Fig. 1. Fig. 3 is a section of
the compounding-valve onliney, Fig. 1. I1ig.

4 is a plan view, the boiler being removed.

Fig. 5 is a section on the line 2z, Fig. 1, look-
ing toward the cylinders. Fig. 6 is a plan of
the valve-lever fulerum. Fig. 7 18 a vertical
section of the valve-lever fulcruam.

Similar reference-signs refer to similar
arts throughout the several views.

My mechanism is additional to the usual
locomotive, the following prominent parts of
which I use as the high-pressure engine, as
shown in Figs.1,4,and 5: The cylinders D D,
placed outside of the frames E XK’ and con-
nected by means of the cross-heads I ¥’ and

" the connecting-rods G to the crank-pins H,

50

‘placed at right angles to each other, the cylin-
ders D D’ each being made with a half-sad-
dle J J’, reaching to the center of the engine,

where they are secured together and formed

at their upper part to receive the smoke-box

engine is of the usual construetion.
In each half-saddle J J’, I construct an ad-

ditional eylinder L I/, Figs. 1, 4, and 5, and

| K, to which they are also secured. So farthe

55

in order to make room for the cylinders LL/,

to be of large diameter, I construct the frames
E F’ in a manner to remove them from the
space required for. the cylinders L L’. Or-
dinarily the frames E E’ run straight or are
parallel to the centerline of the engine; but at
a point most convenient after passing the
driving-wheels, Fig. 4, I incline the frames K
E’ outward toward the eylinders D D/, to
which I closely carry them, carrying them
away from the center of the engine, and thus

gain the room required for the larger cylin-

ders L 1.”. -

The cylinders D D’ receive steam direct
from the boiler by meansof the throttle-valve
and the pipes ¢, in the usual way. The cyl-
inders 1L I’ receivethe exhaust-steam of the
cylinders D D’ from the receiver 22, where
it has been received through the compound-
ing-valves 23 and exhaust-pipes, the connec-
tion from the receiver 24 to the cylinders L
L’ being through the pipes b. - _

Each low-pressure cylinder is coupled to a
high-pressure cylinder, those being the most
removed from each other being coupled to-
oether in order to gain a longer lever and
have less angularity when the pistons are at
full-stroke. The right-hand high-pressure

cylinder D will couple to the left-hand low--

pressure cylinder 1/, and the left-hand high-
pressure cylinder D’ will couple to the right-
hand low-pressure cylinder lL.
or Q will be fulerumed at the center of their
length when the stroke of the high and low
pressure cylinders is desired to be the same;
but as the low-pressure cylinders have less
power, it may be desirable toremove the ful-
crum toward the high-pressure cylinders, for
the purpose of more perfectly balancing the
two pistons coupled together, and at the same

time provides more room for expansion in the

low-pressure cylinders.

L

0o
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The levers O

Q0
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By reference to Figs. 1, 4, and 5 it will be

seen I have two methods of coupling the high
and low pressure eylinders together. Onlyone
lever of each style is shown in the drawings,
but both of which I will desceribe. The sup-

I ports for the fulerums I have not shown, ex-
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all other parts.

cept in Fig. 5, as their introduction would
complicate the drawings. They reach irom
the cylinder to the bar supporting the back
end of the guides, or from frame to frame, as
desired.

The first method of coupling a high and low
pressure cylinder is as follows: The right-
hand high-pressure cylinder D has a cross-
head T, with the usual wrist-pin C for attach-

ing the connecting-rod G, and in addition I

have constructed above the cross-head Fa pin
e and below the cross-head F a pin 7, to each
of which pins ¢ f, I attach links g ¢’, these
links g g’ being connected to a lever O, the
lever being forked at this end, one prong ©

the fork 7 going below the cross-head I and
frame E and the other prong A bending up-
ward and outward beyond the frame E and
above the cross-head F, the lever being ful-

crumed at M under the cross-head N of the

low-pressure cylinder L, and the inner end of |

the lever O’ is formed upward to come central
with the cross-head N’ of the left-hand low-
pressure cylinder L/, to which it is attached
by a link P. T'o couple the opposite cylin-
ders D’ L. with this form of lever the same
eross-heads are used, the eylinder D’ having

the cross-head F, with the upper pin e and

lower pin f coupled to the links g ¢’; but the
lever O will be turned over, so that the pin e
will couple to the prong /# and the pin f will
couple to the prong 2’. The fulerum M will
be above the cross-head F of the low-pressure

cylinder L/ and the inner end of the lever O’

will form down and come central to the cross-
head N, to which it will couple. The prong
I/ will go over the frame K’ and below the
cross-head ¥ of the cylinder D', the body of
the lever O being above the frame E’. Thus
it will be seen that with this form of lever O
the pull on all the cross-heads 1s central, and
the levers, although having the same vertical
center, are entirely clear of each other and of
The other form of lever Q is
also shown in Figs. 4 and 5.

The cross-head F’ of high-pressure cylinder
D’ is constructed with the usual wrist-pin C’
for the connecting-rod G, and in addition 1

- have constructed a pin 7, to which I couple a

O
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link 4/, which is attached to the lever Q. The
lever Q,being perfectly straight,extendsabove
the cross-heads F” N’ N, and frame E’ is ful-
crumed at [ above the cross-head N’, and is
coupled to the pinm, formed above the cross-
head N of the low-pressure cylinder L, by a
link @. When the lever Q i1s used, they are
precisely alike for both pairs of cylinders.
The links are the same. 'T'he cross-heads are
the same, except that they are turned over so
that pins 7 m reach down and are coupled to
the links 53/ « below the cross-heads I' N N’
and below the frame K. Thus it will be seen

that when this form of lever Q is used all of |

the parts are alike for both pairs of eylinders,
only the cross-heads being reversed. The
levers Q are very simple in form, but do not

438,969

levers O, a faulf easily remedied by a sufii-
cient bearing of the cross-heads within the
guides.

The pistons of each pair of cylinders, which
are coupled together by the levers O or Q,
move in exactly opposite directions,one com-
mencing the stroke at the forward end of the
cylinder, while the other commences its stroke
at the back end of the cylinder, and as they
always move in exactly opposite directions it
is necessary to provide a valve-moving mech-
anism which will admit steam to the opposite
ends of the coupled cylinders at the same
time. This I accomplish as follows: .

By reference to IKigs. 1,4, and 5 it will be
seen I employ rock-shafts R R” with lower in-
ner arms 77/, to which are attached the uisual
links worked by eccentrics on the main axle.

75

80

At the outer end of the rock-shafts R R’ are -

upper arms s s’, to which are attached the
valve-rods ¢ ¢ of the high-pressure cylinders
D D’. So far the mechanism 1s the same as
heretofore known and employed; but at a con-
venient position on each rock-shaft R R’ I
construct an additional arm w 4/, reaching
upward. To these arms v «/, I attach valve-

| rods v v/, which are coupled to valve-levers

V V' interposed between the valve-rodsv v’
and the valve-stems ww’. The valve-levers V
V’, being fulerumed between the valve-rods v
v’ and valve-stems w w’, cause the valves to
move the opposite way to the arms w«’, from
which they receive their motion, and exactly
opposite to the valves of the high-pressure
cylinders.

The valve-rods v v” are provided with right
and left hand threaded adjusting-nutsy y’.
The fulerums 5 5’ of the valve-levers V V'’
may be in the center of their length, or other-
wise, to suit the amount of valve travel desired
for the low-pressure valves.

By reference to Figs. 6 and 7 it will be seen
that I have provided an adjustable fulerum
for the valve-levers V V’ to more perfectly
adjust the movements of the valves of the
low-pressure cylinders L L. The valve-le-
vers V are slotted iengthwise at the point of
fulerum, and in the slot 1 is placed a box 2,
held to the lever V by set-screws 38 3 and
jamb-nuts 4 4,the box 2 being free torevolve
around a fulecrum-pin 5;formed on the saddle
6, the pin 5 having a nut 7 and washer 8 fo
secure the box 2 and lever V to it. The sad-
dle 6 rests upon a support 9, and 1s secured
to the support 9 by a pin 10, formed on the
saddle 6 and passing through a slotted hole
11, and provided with a nut 12 and washer 13
to hold the saddle 6 down to its support 9.

The saddle 6 also has projecting flanges 14

OcC
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15, which pass over and by the side of the

support 9, and which are provided with ad-

justing-serews 16 and jamb-nuts 17. By loos-

ening the set-screws 3 3" and jamb-nuts 4 4’
the box 2 1s free to move 1n the slot 1 of the
lever V. By loosening the nut 12 the saddle

6 can be moved on its support 9 by adjusting

pull so central upon the cross-heads as the | the screws 16 and jamb-nuts 17, as necessary,
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and the required adjustment is made without | a stem 36, which

moving the lever. By tightening all the
screws and nuts all is again secure for oper-
ation and free to move in the proper direc-
tion to do 1ts work.

The valve-levers V YV’ may be straight or
curved, as shown in Fig. 5. The valve-lever
V is coupled abovethe valve-rod v and valve-
stem w’. The valve-lever V' is coupled be-
low the valve-rod v’ and below the valve-stem
w, thus securing ample room for their ful-

-~ crums and for one lever to clear the other,

20

30

although they are upon the same vertical

center. :

The compounding-valves 23, Figs. 2 and 3,
are two in number, each placed between a
high and low pressure eylinder in a eylindri-
cal seat 25, formed, in each cylinder-saddle J
J’. (SeeFigs.1,4,and5.) Theseat25 reaches
entirely through the saddle and 1is covered

"by a cap 26 at the back end and by an ex-

haust-pipe 27 at the front end. Kach seat 25
has three openings in it—one 28 from the ex-
haust-port of the high-pressure cylinder D or
D’, another opening 24 being exhaust-pipe
of the high -pressure cylinders D D’ when
working non-compound, and another opening
in and through the exhaust-pipe 27, this be-
ing the exhaust-pipe of the high-pressure eyl-
inders D D’ when working compound.

The compounding-valves 23 are hollow cyl-

“inders, each having two partitions 29 30 across

" them, these partitions 29 30 being placed so

that the distance between them 18 equal to
the width of the opening 28 from the exhaust-

port of the high-pressure cylinders D D’, and |

of the exhaust-pipes 24 through the outer cy-

- lindrical shell of the compounding-valves 23

4o

45

there are openings of a size corresponding to
the passage 28 and the exhaust-pipe 24, and ex-
actly opposite to them, between the partitions
29 30, these openings form a free and unob-
structed passage from the passage 28 through
thecompounding-valves23to theexhaust-pipe
24,80 that when the valve 23 is placed 1in the
positiondeseribed the high-pressure cylinders
D D’ will exhaust directly into the open air

~ through the exhaust-pipes 24, exhaust-nozzle

50
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31, and smoke-stack 32. The compounding-
valves 25 have another opening 33 just for-
ward of the partition 30, correspondingin size
to the opening of the passage 28 from the ex-
haust-port of the high-pressure cylinders D
D’, and when the valve 23 1s drawn back to
place the opening 33, opposite the passage 23,

the passage to exhaust-pipe 24 1s closed, and |

the high-pressure cylinders D D’ will exhaust

into the compounding-valve 23, and through |

its open end 34 into the pipe 27 and receiver
22, to which the pipe 27 leads and to which 1t
connects, thus exhausting the high-pressure

- e¢ylinders D D’ into the receiver 22, where

it is stored for supplying power to the low-

-pressure eylinders I. L/, the passage to the

low - pressure cylinders being by means of
pipes b b, '

|

passes through a cap 26,

where it may be provided with a stuffing-box, .

and is connected to an arm 37 on a shaft 38.

This shaft 38 reaches across the engine from
one valve 23 to the other valve 23, and has
an upper arm 39, which is connected to a rod
running to the cab and within easy operating
reach of the engineer, so that by the will of
the engineer, by moving the valves 23 to the
positions deseribed, the locomotive exhausts
into the open air, working as a simple high-
pressure engine, just as the practice now ex-
ists, or it exhausts into the receiver, supply-
ing power to the low-pressure cylindersL L/,
and the locomotive becomes a compound of
high and low pressure, thus utilizing to a
much greater extent the full power of the
steam, and consequently decreasing the
amount of fuel required to produce the power.

The exhaust-receiver 22 is formed in the
regular extension of the smoke-box K, and is
constructed as follows: A ring 40 is secured
by rivets to the front of the smoke-box K on
its inner diameter, and a ring 41 is secured
by rivets to the smoke-box K on its inner di-
ameter.
tance back of the ring 40, on the inner diame-
ter of the rings 40 41, 1s securéd a sheet of
metal 42, secured by rivets, thereby forming
the space 22, into which the exhaust-steam is
received from the high-pressure cylinders D
D’ through the pipes 27. Pipes b are con-
nected from the exhaust-receiver 22 to the
low-pressure cylinders L I’. These pipes
connect into the saddles J J’, and pass over
the compounding-valve seat 25, as seen in
Figs. 2 and 3. In the same figures will be
seen the passages a for the high-pressure cyl-
inders D D’, which also pass over the com-
pounding-valve seat 25. The exhaust-pipes

24, Kigs. 1, 4, and 5, of the high-pressure cyl-

inders D D’ after they leave the saddles J
J’ curve inward and upward and join the ex-

-haust-pipes 43 of the low-pressure eylinders

70

75
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At a sufficient and convenient dis- -

95

IO

105

110

L 1’ at the center of the engine, where all the -

pipes 24 43 are clustered into one, all open-
ing into and discharging through a common
nozzle 381, placed central under the smoke-
stack 32. | |
The live-steam valve 44, Fig. 1,is placed in
a chamber 45, placed upon and opening into
the boiler 46. The valve 44 is seated upon &
pipe 47, which connects into the exhaust-re-
ceiver 22, The valve 44 has a stem 48, by
means of which it is lifted off its seat when
live steam from the boiler 46 will pass into
the pipe 47 and so into the receiver 22, and
thence by means of the pipes b to the low-
pressure cylinders L L', the stem 48 being
connected directly into the cab and within
easy reach of the engineer, or by means of a
central fulerumed lever and a link coupled
tothe lever 39 of the compounding-valves 23 in
such a manner that when the locomotive is
working as a simple high-pressure engine the
valve 44 shall be opened to admit a quantity

~ Each compounding-valve is provided with | of live steam from the boiler to the cylinders

115

120

[25
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1.1/, so their valves and pistons shall not run ! levers, each connecting the piston of a high-
3 I

dry, the object being to reduce the friction

upon the valves and plstons of the low-press-

ure cylinders L L. 'When the locomotive is

non-compound, the valve 44 shall remain

closed. In thesame chamber 45 as the live-
steam valve 44 is a spring-valve 49, sur-
mounted by asuitablespring 50, held to prOper
tension by a serew-cap o1, and with a pipe 52
leading from above the valve-seat to the pipe
47. 'The object of this spring-valveisto per-
mit the steam which would escape into the
open air to be carried to the receiver, whereit
can be utilized in the low-pressure cylmdetrs
instead of being lost when the engineis star ted
non- compound
I am aware that locomotives have been con-
structed with levers interposed between the
cylinders and the driving-wheels,and that the
power was transmitted throuﬂ*h those levers;
but in those instances the locomotives were
simple high-pressure engines and not com-
pounded, had cylinders placed only outside
of the frames, and employed the levers en-
tirely different and for entirely different pur-

poses to those for which 1 employ them.

I am also aware that four- evhuder]ocomo-
tives have been built with a pairof eylinders
outside of each frame, one of each pair of
cylinders connected to acrank-pin secured to
a driving-wheel and the other crank-pin sus-
pended and a cylinder and attachments coun-
terbalancing the other, the pistons moving in
opposite dueetlons but such mechanism re-
sembles mine in no respect except the move-

ments of the pistons, and the pairs of cylin-
ders are in no wise coupled like mine or for

like purpose,nor do they aceomplmh the same

results.

I am aware that satety .valves have been
constructed with pipes connected to them to
blow escaping steam into the tank to heat the
water;butsuch valvesare not for thesamepur-
pose or use as my live-steam spring-valve.
They utilize the steam to warm the water 1
utilize it to lubricate the low-pressure pistons
I therefore donot, broadly, claim
the use of levers interposed between the cyl-
inders and driving-wheels or the use of four

cylinders 1n a locomotive or a safety-valve
with a connected pipe to any reservolr or
tank, except as herein specified and claimed.

Without limmiting myself to the precise con-

struction and arrangement of parts, I claim—

1. In a compound locomotive,the combina-
tion,with the high-pressure eyhuders, pistons
wﬂ:hm the C}]IHdGlS anc the usual piston-
rods, connecting-rods, and cranks for com-
n tlIllCELtl]’l‘f?“ motmn to the driving-wheels, of
low-pressure ¢ylinders, pistons, and plston—
rods, and levers connecting the low-pressure
plston of each side with the high-pressure pis-
ton of the opposite side, subbtantla,lly as de-
scribed.

. In a locomotive, the combination, with a
lnwh and a low pressure cylinder upon each
su:le, of a piston within each eylinder and two

pressure cylinder upon one side with the pis-
ton of the low-pressure cylinder upon the other
side, and connections between said pistons
and the shaft of the 10001110twe, substa,ntmlly
as described.

3. In alocomotive, the combination, with a
high and a low pressure cylinder upon each
side and apiston in each eylinder, of a eross-
head upon each piston and two levers to con-
nect the piston of the low-pressure cylinder

of one side with that of the high-pressure cyl-.

inder of the other side, means for connecting
the pistons with the shaft. of the loeomotwe,
and a valve for each eylinder, substantially
as described.

4. In a locomotive, the eombmatmn of a
high-pressure
upon eachside, a pistonin each cylinder, and
two levers, one above and one below the frame
of the loc,omotwe, each of the levers connect-
ing the high-pressure cylinder of one side

and a low -pressure cylinder.

70
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with the low-pressure cylinder of the other go

side of the locomotwe substmlua,lly as de-

scribed.
5. In a locomotive, the combination, with a

high and a low pressure ecylinder upon each

‘side, of a piston in each cylinder, the one in

the high-pressure e cylinder being connected
with mld traveling in the 0pp051te direction
from the one in the low - pressure cylinder
upon the oppositeside, and means for admit-
ting steam mdependently to and exhausting
it from said cylinders, and connections be-
tween the pistons and the shaft of the 1000-
motive, substantially as described.

6. In a locomotive, the combination, Wlth
a high-pressure cylinder and a low-pressure
cylinder upon each side, of a piston and a
valve for each cylinder, a lever connected
with each low-pressure-cylinder valve, and
two rock-shafts for connecting the levers of
thelow-pressure valves with the high-pressure
valves upon the opposite side and moving
them in opposite directions at the same time,
substantially as described.

7. In a locomotive, the combination, with
a high-pressure cylinder and a low-pressure
cylinder upon each side, of a piston and a
valve for each cylinder, a lever connected
with each low-pressure valve, and arock-shaft
upon each side, each rock-shaft having anup-
perand & lower arm for connecting Wlth the ec-
centric and the high-pressure va,lve, and an
additional arm for connecting with and oper-
ating one of said levers, substantiﬂlly as de-
seribed.

8. In a locomotive, the combination, with
a high-pressure cylinder and a low-pressure
cylinder on each side, of a piston and a valve
for each eylinder and adjustable connections
between the high-pressure-cylinder valve on
one side with the low-pressure-cylinder valve
on the other side, substantially as described.

9. In a locomotive, the combination, with

a high-pressure cylmder and a 10w-plessura

cylinder on each side, of a piston and a valve
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for each cylinder, a lever for connecting the
low-pressure valve on one side with the high-
pressure valve on the other side, and an ad-
justable fulerum for each lever, substantially
as described.

10. In a locomotive, the combination, with
a high-pressure cylinder and a low-pressure
cylinder on each side, of a piston and a valve
for each cylinder, a lever for connecting the
low-pressure valve on one side with the high-
pressure valve on the other side, and an ad-
justable fulerum for each lever, consisting of
a slotted support, asaddle having side flanges
and an upper and a lower pin, and adjusting-
serews, substantially as described.

11. In a compound locomotive, the combi-

~ nation, with the high and low pressure cylin-

20

ders and a receiver, of a compound valve for
each pair of cylinders having two ports and a
partition between them, one of the ports
adapted to communicate with the high-press-

ure cylinder and the exhaust-pipe, and the

other port being adapted to communicate
with the said eylinder and the receiver, and

means for moving said valve, substantially as 25

described.
12. In a compound locomotive, the combi-

nation, with each of the saddles, of a com-

-pound valve located therein, the seat for the
valve being provided with three ports and the 30

valve having two ports and an open end, a
receiver, said valves communicating with the
receiver, and means for operating said valve,
substantially as described.

13. In a eompound locomotive, the combi-
nation, with the receiver, of a pipe leading
from the boiler to the receiver, and an auto-
matic valve for establishing communication
between the boiler and the receiver, substan-

tially as described. |
RANSOM C. WRIGH'T.

Witnesses:
SOPHIE J. WRIGHT,

JESSE MOTT, Jr.
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