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UNITED STATES
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o -all whom it may concerw:

Be it known that I, GEORGE WESTING-
HOUSE, Jr., residing at Pittsburg, in the
county of Allegheny and State of Pennsylva-

5 nia, and a citizen of the United States, have
invented or discovered a certain new and use-
ful Improvementin Fluid-Pressure Motors and

“ Cireunits Therefor, of which improvement the
following is a specification.
to In theaccompanying drawings, which make
part of this specification, Figure 1 shows a
vertical central section of a flnid-pressure en-
gine adapted for use in carrying out my in-
vention. Fig. 2 is a sectional view of a de-
15 tached portion, illustrative of certain modifi-
cations in the make and break mechanism,
and in the means employed for actuating the
valvemechanism; and Fig. 3isadiagrammatic
view of one form of application of my inven-
20 tion.

My present invention relates to certain im-
provements in electrically-actuated mechan-
ism for operating some movable part or ap-
pliance on or eonnected with railway-tracks;

2; and,in general terms, it consists of certain com-
binations of a valve-governed fluid-pressure
engine for operating a switch or other part of
or appliance connected with a track, an elec-
trically-controlled mechanism operating a sig-’

30 nal or lock or other device connected with
the operating mechanism of the track, andan
electric cirenit or circuits controlling the sig-
nal, lock,orequivalent mechauism,such cireunit
or circuits being made and broken by move-

35 ment both of the valve-shifting mechanism- of
the engine and by movement of its piston or
the mechanism operated thereby, as herein-
after more fully described and claimed.

Tt is frequently required in operating mech-

4o anism connected with or relating to the move-
ments of trains on railways that some one op-
eration or act—for instance, clearing a signal
or moving a lock—should follow or be de-
pendent upon some other operation—for ex-

45 ample, the setting of a switch. It is also de-
sirable in many cases to make use of valve-
governed flnid-pressure motors or engines to
effect the desired switch and signal or other
movements. Such finid-pressure mechanisms

50 have been used heretofore, and in securing
the relative dependence of one operation upon
another an electric cireuit or eirenits control-
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ling the dependent mechanism—say that for
the signal or for a lock—has been made and
broken by the first or switch mechanism at
the limits of its piston-stroke.

My invention relates more particularly to
certain provisions in this class of mechanism-
for making and breaking such controlling eir-
cuit or eircuits, both by the piston movement,
as heretofore, and also by the movement of
the valve-actnating mechanism.

Tn the drawings I have illustrated my in-
vention applied to a valve-governed fluid-
pressure engine for shifting a switch or other
movable part or appliance on or connected
with a railway-track, and also to the locking
mechanism of interlocking apparatus em-
ployed for operating switches and signals in
predetermined order, and in the use illus-
trated theelectrically-controlledlocking mech-
anismis made dependent upon the movements
of both the main piston and the valve-shifting
mechanism of the switch-engine or equivalent
motor.

The fluid-pressure engine shown is con-
structed as follows: Within a metal cylinder,
A, is a packed piston, A’, carrying a stem, A?
which latter passes outward through any suit-
ablestuffing-box, A* and makes connection, as
may be desired, with thepart or applianceto be
operated by movement of the piston. Fluid (by
preference air) under pressure is supplied to
either side of the piston through passages ¢ «,
and is exhausted tbrough these passages and
the passage ¢, opening through the case to the
external air. The flow of fluid is directed or
distributed by a slide-valve, «*, movable back
and forth across the ports upon the seat @', so
as to open one of these passages to the supply
and the other to the exhaust when the valve
is moved in either direction, one such posi-
tion being illustrated in Fig. 1. The valve is
moved upon its seat by means of pistons ¢ ¢,
secured on the ends of the tubular stem ¢’and
inclosed within the cylindrical chamber-case
C, which latter is secured to or forms a part
of the main case A of the apparatus. Connec-
tion is made between the valve ¢ and stem ¢
by means of a recessed enlargement or rider,
¢, formed on the under side of the stem, which
receives the npper part of the valve.

The chamber C inclosing the valve and its
two pistons is supplied by pipe ¢ with any

55

60

635

70

75

8o

85

90

95

100




10

I5.

20

25

35

40

45

50

55

60

65

desired floid under pressure. Air is pre-
ferred, though other suitable luid may be'em-
ployed; and in Fig. 3 the pipe €' is shown
leading from a reservoir, C*, which may be
supplied by any suitable air-compressing ap-
paratus.

Movement is given to the pistonsc ¢ by dif-
ference of fluid-pressure thereon. To this end
small vent-passages ¢’ are made in the cham-
ber-wall in the range of each piston, with ref-
erence to providing for passage of fluid in com-
paratively small quantities, but sufficient to
secure and maintain equilibrium of pressnre on
the outer faces of the two pistonsin case there
is no eseape at the ends; butif the fluid is per-
mitted to escape from the ounter side of either
piston ¢, then the pistons will be moved to-
ward the eseape by reason of an excess of fluid-
. pressure in that direction. Provisionis made

for securing such escape, when desired, by
means of small valves ¢ ¢ at cither end, seated
upon ports ¢, which open to the exterior air
by passages ¢.  The valves ¢ abut against the
collared ends of stems ¢*, which latter extend
inward into the tubular passage of piston-stem
¢, and they are pressed upon their seats by
springs ¢!, assisted somewhat by fluid-pressure
upontheends of the stems ¢*, admitted through
opening ¢

I have illustrated two different methods of
or means for opening the escape-valves ¢ ¢—
namely, by fluid-pressure, as in Tig. 1, and
by electrical action, as in Fig. 2. In Fig. 1 a
small rod or stem, ¢’, extends outward from
the center of each valve throngh port ¢, and
through a tubular passage in the axial line of
cases D D, which latter screw into the ends of
and in effect form heads for the piston-cham-
ber C. These stems ¢® terminate at or near
theextremities of thestems ¢ of pistons I, which
latter are inclosed within chambers T'in the
cases D.  Springs ¢’ press the pistons outward
with a given degree of pressure, say, twenty-
five pounds, (more or less,) as may be desired.
The pistons are moved against the springs by
fluid - pressure imparted through pipes D,
coupled, as at d, to the head or plug I, which
is serewed into the open end of case D, thereby
closing its piston-chamber; except the central
supply-passage,d’,leading thereto from pipe D%

In order to pack the piston ITasagainst pas-
sage of fluid, I make use of a diaphragm, 2,
secured at its periphery between the abutting
shoulders d*. Fluid-pressure upon the outer
face of the diaphragms in excess of the press-
ure of the springs i’ will move the pistons in-
ward, thereby pushing the valves e from their
seats and permitting escape from the chamber
C. On the left, Fig. 1, T have illustrated the
positions of partsin this operation of opening
the valve ¢ for the purpose of moving the dis-
tributing-valve a®.  As there shown, the dia-
phragm ¢ is curved inward under fuid-press-
ure on its concave side, having thereby moved
the piston I, compressed the spring 4/, and
pushed the valve e from itsseat. The escape
thus afforded has.caused the pistons ¢ to be

© or with springs 7%, when at the left.
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moved to the left, thereby opening the right-
hand port « to the supply. The main piston
A is shown, however, at the right, not having
yet moved in response to the fluid - pressure
which might enter behind it. When this move-
ment does take place, the piston A’ will be ear-
ried to the left, or in the same direction as the
valve «* was moved before it. "When pressure
upon diaphragm ¢ is released, thespring ¢ will
immediately move the piston I outward, the
valve ¢ will be seated by spring ¢!, aided by
fluid-pressure on stem ¢’,and the escape through
port ¢ being thus closed equal pressure will
soon be secured upon all sides of pistonsc e by
the flow through passage ¢’ ,

In order to make provision for making and
breaking an electric circuit by the movements
of the valve-operating mechanism above de-
scribed, binding-posts N are screwed into the
cases D D, being insulated therefrom by sleeves
2/, of any suitable material, as hard rubber.
The insulated stems n of the posts pass into the
chambers of piston-stems ¢ in such position
that the stems ¢ make contact with the inner
end of stems » when the pistonsare forced into
open valve e, as at theleftof Fig. 1. If, then,
circuit-connection be made with the post and
with the metallic parts of the engine, such eir-
cuit will be made and broken by making and
breaking contact between the stems » and i in
the operation of opening the escape-valves e
preliminary to moving the distributing-valve.
Provision is also made for making and break-
ing circuits by the main piston at the ends of
its stroke. To this end an extended hollow
shell, B, is cast on or secured to one head of
cylinder A, within which a stem, b, extends.
This stem is secured to and carried by the pis-
ton. A button, ', onthe outerend of thestem
makes contact at the two ends of the piston-
stroke with springs * »*, secured to the inner
ends of the posts ' 0%, whieh latter are secured
to but electrically insulated from the shell B
by rubber or equivalent sleeves 3°,

Provision may be made in the manner de-
scribed for any desired number of cireuits
ab either limit of piston movement and also
in connection with either valve movement e,
whereby such cireuits may be made depend-
ent upon both movements of the valves and of
the piston. I have shown two such cireuits,
one being connected by wire 1 with posts b*
and the right-hand post N, and the other by
wire 2 with postd’and the left-hand post N; or,
stated generally, each cireuit is made and bro-
ken by movement of the mechanism for shift-
ing the distributing-valves in one direction,
and also by the piston at the completion of
its movement resulting from such prior move-
ment of thevalve. Theecirenitsarethusmade
doubly dependent upon the operation of the
engine.

It will also be observed thab contact is made
by button ¥, and circuit-connection made
thereby in either end position of the piston
Al—that is, with springs?*, when at the right,
On the
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other hand, both eircuits are opened at =
4in the normal position of the valve mechan-
ism. (Shown on the right, Fig. 1.) Conse-
quently both circuits are normally open, and
one of them is open at two points, which lat-
ter is always the one to be affected in the next
movement of theengine. For example, with
engine in normal position, both circuits, lines
1 and 2 will be opened between n4,line 1 will
be closed through 3* ' % and line 2 will be
open between ¥* 1*. The next movement of

- the engine, (see Fig. 1,) must carry pision A to
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the left, and the circuit open at two points is
the one closed in effecting such movement, be-
ing first closed at n ¢ by operating theleft-hand
valve ¢, as in Fig. 1, and subsequently closed
by the button & and springs b ® at the left-
hand limit of piston-stroke, resulting from the
opening of lett-hand valvee.

The right-hand valve e might be opened,
thereby closing cireuit for line 1; but this
valve movement would not affect the piston
A, because it is already in the position which
it takes in response to such valve movement.
If the piston A’ were at the left-hand end of

_its cylinder, the above - deseribed relations

would be reversed—that is, line 1 would be
open at two points—namely, * 5* and = 4, on
the right, and line 2 at one point only—that is,
n ton the left. If these circuits were made
and broken only at the ends of the piston-
strokes, as heretofore provided in theart, one
or the other circuit would be closed for each
position of rest of the piston. In such caseit
might be possible to open an escape-valve to
effect piston movement, and before the piston
movement began (an appreciable time inter-

vening between opening the escape and the

consequent movement of piston A') the closed
circuit through the piston make-and-break
might be used to effect some result in conflict
with that produced by the engine in response
to the opened escape. This possibility is en-
tirely removed by combining the make and
break of the piston with thatof the valve mech-
anism, because contact cannot be made at n 4
without opening an escape-valve, ¢, and if one
valve ¢ be opened to effect piston movement—
say the left-hand valve, Fig. 1—and then, be-
fore the piston moves irom the position there
shown, contact be made between n ¢ on the
right, the piston will not be moved at all, be-
cause the act of closing # 7 on the right will
necessarily openthe right-hand eseapee, there-
by neutralizing the escape first made on the
left. This provision for preventing possibil-
ity of using a circuit to produce conflict be-
tween the thing controlled by the circuit and
that controlled by the engine is an important
and usetul featurein many applications of this
class of apparatus on railways.

In Fig. 3 I haveillustrated one of the many
useful applications which may be made of the
circuits thus controlléd by the engine—name-
1y, to operate locking mechanism forming a
part of interlocking apparatus. Suoch inter-

locking apparatus is shown at S in diagram,

and the electrically-controlled locking mech-
anism at s 8. This interlocking mechanism
may be of any suitable or desired construe-

tion—for example, like that described and

claimed in a separate application filed by me
Auvgust 25, 1886.

The ecircunits shown are from battery P, by
wires 3 and branches 4 5, to the helices of the
locking mechanisms s &, thence by wires 6 7
to posts b* &° on oneside of shell B. From the
other side the wires 1 2 lead to posts N,on the
right and left, respectively, and thence,when
contact is made between % ¢, to the metal case
of the engine, and by pipe C’ and wire 8 to
battery. Ifor specific illustration of the ad-
vantages secured by my invention in its pres-
ent application, it may be assumed that the
interlocking apparatus S may be moved to
operate the engine throngh suitable connee-
tion with the valve mechanism, but that if is
locked by the electrically-controlled mechan-
isms s ¢ from effecting any other movements.
Cireuit for unlocking can be made only through
the engine. If, then, the left-hand valve ¢
be opened for piston movement to the left, ib
will not be possible to shift quickly and obtain
an unlocking-eircuit through line 1 and the
right-hand contact, » 4, without in.so doing
preventing the movement of the piston con-
templated in opening the left-hand valve e.
Conflict, therefore, between the circuits and
the piston movement cannot be made. The
same would be.true if the engine were en-
ployed to shift a switech and the two circuits
madeand broken by the engine were employed
to actuate conflicting signals for train move-
ments over the switeh. If such circuits were
madeand broken by the piston movementonly,
it might be possible to open an escape-valve,
e, to be followed by a throw of switeh, and
before the piston began its movement in re-
sponse thereto somesignal might be displayed
or some other act might be done with the
closed cireuit which would introduce danger.
By making the circuits dependent upon both
the piston movements and those of the valve
mechanism, as deseribed, this possibility is re-
moved. These cases of specific application
will suffice to illustrate the purpose and ad-
vantage of thus making the circuits doubly
dependent upon the operation of the engine.
Occasion for this is due in a measure to the
time elapsing between the preliminary move-
ments of the valve mechanism and the final
position of the piston resulting therefrom.
This lapse of time is an incident to-the condi-
tions of use, the engines often being removed
long distances from the station where their
movements are controlled, and comparatively
long piston-stroke being required with short
available mevement for controlling the valve,

The engine shown and described is designed
withspecial reference to thisclass of work, and
in a separate application filed by me, of even
date herewith, I have described and claimed
the same. I therefore make no claim to it
herein alone considered; mneither do I wish
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to limit my invention to this or any specific
form of engine or motor, nor to the means
above described for operating the valves, be-
cause the valves may be actuated by direct
mechanical conneetion—such, for example, as
is ordinarily employed for such purpose—or
electrical helices and ecircuits may be em-
ployed, as shown and described in separate ap-
phcatlons filed by me August 30, 1886, Serial
No. 212,180, and Augnst ‘)0, 1886 Seual No.
211, 819 ThlS 1atter feature of electrlcally-
actuated escape-valve with cireunit make-and-
break mechanism, forming a part of my pres-
ent invention, connected thercto, isillustrated
in Fig. 2. Parts of this modified form of en-
gine, so far as they correspond to those above
described, are indicated by the same letters of
reference, and a detail description of such
parts need not be repeated. In the presentin-
stance, however, the escape-valves are opened
in response to or by action of electrieal cur-
rent throngh helices K, having exterior and
interior nng.,nets k¥, and disk-like armatures
. Stems & extend inward through the cores
of the inner magnets and, abutting against the
valve-rods ¢, push the valves from their seats
when the armatures are attracted by the elec-
trically-excited helices. In order to makeand
break other electric circuits by the movements
thus effected, binding-posts M are secured on
but electrically insulated from the shells of the
helices, and from theirinner ends, m, insnlated
wires m’ are carried through suitable holes or
passages in the shell to their outer ends the
wires protruding therefrom, as at m? suffi-
ciently to m'mke electrical contact Wll}h the
armatures when the valves ¢ are opened.
When cwcmt threcugh the helices K is broken,
the springs ¢* will Se‘lt the valves ¢, and in so
doing will push back the armatures, breaking
0011tact between them and the wire Lenmxmls
m?.  ‘Wires 1and 2 lead to these binding-posts
from the posts *0% asin Figs. 1and 3, w hemby
the cirenits dependent upon the en(rlnc will
be made and broken both by movemenb of the
valve mechanism and by the piston at the end
or completion of its movement. - The same re-
sults may be secured by securing the posts M
at the ends of armature-stems 4’ in suitable po-
sition for the latter to make contact with the
inner ends of the posts, substantially as in Fig.
1. T have shown these different methods hoth
of actnating the escape-valves and of making
and breakmg cireuits by such operation 101
the purpose of illustrating more fully different
applications of my iuvention.

Other like modifications may be made both
in the construction of the engine or motor and
For
example, the make and break connected with
the main piston may be connected with and
operated by some movable part or parts of the
switch or other part or appliance of or con-
nected with the track, such as a locking bolt,
whereby make and break is made at the com.
pletion of such movement. In so far, how-

l
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ever, as the use of the locking-bolt or other
part of the switch mechanism to make and
break electric circuits may involve invention
nob covered by the claims hereinafter made,
the same will be included in the subject-mat-
ter of other applications; also, in case direet
mechanical connection is employed, the pre-
liminary make and brake corresponding to
the valve movements may be connected with
and operated by the movable connecting mech-
anism. These and all other like modifications
by which the cirenits for operating the de-
pendent power mechanism are themselves
doubly dependent upon the operation of the
controlling-engine or equivalent power mech-
anisn, substantnl]y as desecribed, I consider
as coming within my invention.

The speelhc 'Lpphmblon of the cireuits to
operate the locking mechanism of an inter-
locking apparatus is given herein simply for
11111%1‘1“011. The combmfmons involved in
such specific application are not claimed heve-
in; butinso far as they may involve patentable
invention sneh combinations will be claimed
in a separate application, in which thie con-
struction of the interlocking apparatus and
the mechanism controlled by such-circuits will
be shown and described move fully.

I claim herein as my invention—

1. In combination with a valve-governed
fluid-pressure engine, an electric eireuit or cir-
cuits made and broken by movement both of
the piston and valve mechanism of the engine,
and power mechanism actuated or controlled
by such dependent eireuit or circuits, substan-
tial]y as set forth.

. The combination of power mechanism
for 01)@1 abing some movable part or appliance
on or connechd with a railway-track, electrie-
ally-controlled power meclanism for operat-
ing some part or appliance relating to the
track in dependence upon the former mechan-
ism, and an elecbric circuit or cireuits actuat-
ing the latter mechanism, such eircuit or cir-
cuits being made and broken both in the pre-
liminary And final movements of the first or
conmollmg mechanism, substantmlly as and
for the purposes set forth.,

3. A flnid-pressure engine having a piston,
a distributing-valve WJth pistons, rLnd valves
for operabing the distributing-valve, in com-
bination with an electric circuit malke-and-
break mechanism operated by the valve mech-
anism and a make and break operated by the
piston, substantially as and for the purposes

b 1'01 th.

4. A fluid-pressure engine having a piston
and distributing - valve wnh me(,hfunmn for
moving the Valve in opposite directions to op-
erate the engine, in'combination with two elec-
tric make-and-break mechanisms operated by
the valve-shifting mechanism, one for each
direction of valve movement, and two clectrie
make-and-break mechanisms operated by the
piston, one at each end of the piston-stroke,
substantially as sct forth.
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5. In combination with the piston and valve | In testimony whereof I have hereunto set 10

mechanism of a flnid-pressure engine, an elec- | my hand.

trically-controlled power mechanism and two N

electric circuits for actuating the latter, both GEO. WESTINGHOUSE,.JR.
g such circuits being made and broken both by

movement of the valve-shifting mechanism of | -~ Witnesses:

the engine and by movement of mechanism R. H. WHITTLESEY,

actuated by its piston, substantially as seb C. M. CLARKE.

forth.




