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PATENT OFFICE.

GEORGE WESTINGHOUSE, JR., OF PITTSBURG, PENNSYLVANIA. .

INTERLOCKING SWITCH

AND SIGNAL APPARATUS.

SPECIFICATION forming part of Letters Patent No. 246,053, dated August 23, 1881.
| Applicntiﬂn filed June 10, 1881. (No model.)

To all whom it may concern:
Beitknownthatl, GEORGE WESTINGHOUSE,
Jr., of Pittsburg, county of Allegheny, State
of Pennsylvania, have invented or discovered
anew and useful Improvement in Interlocking

Switeh and Signal Apparatus; and Ldohereby
declare the following to be a full, c¢lear, con-

cise, and exact description thereof, reference
being had to the accompanying drawings, mak-

ing a part of this speecification, in which—like

letters indicating like parts—
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Figure 1 is a view, in elevation, of a system
of valves and interlocking devices 1llustrative
of my present invention. Tig. 2 is a top or
plan view thereof. Tigs.3 and 4 are detachec
side views of the locking slide-bars employed,
and showing, in section, the locking-arms 1n
their relation thereto. Ifig. b5 1s a rear end
view, to an enlarged scale, of one of the valves
P3 to P of Figs. 1 and 2, together with some
of the operative connections capable of being
nsed in connection therewith. If1g. 618 a sec-
tional view in the plane of the line z x of Ifig.
5. Tig. 7 is a sectional view in the plane of
the line &/ 2/ of Ifig. G, looking to the left.
Ifig. 8 is a sectlonal view, showing the valve-
ports in the plane of the line y y of Kig. d.
Fig. 9 is a detached view, in perspective, of
the valve proper, showing its seating or bot-
tom face. Tigs. 10 and 11 are detached views
of the front and rear sector-plates employed
in operating the locking apparatus; and Kig.
12 is an enlarged view, in perspective, of the

joints of the rotating siceves of Figs. 1 and 2,

as presently to be explained. | |

In Letters Patent No. 240,629, granted to
me April 26, 1881, I showed an apparatus
embodying the features of invention herein
claimed, to the end that the system of appara-
tus therein claimed might, in one form of its
possible use, be more easily understood ; but L

therein reserved for the subject-matter of the

50O

present invention so much of what was thereln

shown and described as relates distinetively

tointerlocking; aund while the apparatus here-
in described is in some respects peculiarly
adapted for such a system as is described and
claimed in said Patent No. 240,629, 1t is still
trae that it may be usefally applied 1n the con-
struction of other fluid - pressure systems of
apparatus,and all snch applications are hereby

it

included as within the scope of the present
invention, the general object of-which 1s to
provide an improved apparatns for effecting
the locking and unlocking of one or more valves
by the motion of one or more other valves 1n
the same system. Features of constraction
and operation not herein explained in minute
detail may be ascertained readily from sald
Patent No. 240,629, like letters of reterence
‘being used 1n both. |
P, IMigs. 5 to 7, represents a valve-box closed
by a cap, P and wherein'.is a rotary valve,
», made of a disk form, with two projecting
lngs, v/, on its back face, by which, through
counter-lugs '’ on rotary wrench w, to give
| it the proper motions. The valve has a port,
22, preferably oblongin form,extending through
it, so that compressed air or other fluid under
pressure being admitted from a main supply-
pipe, u?, by the port p to the space between
the valve » and its operating-wrench 2, may
be admitted through the port ¢® to a port, v°,
which communicates with the pipe or pipes
leading to the switch-operating devices, and
also to a port, 4, which communicates with
the pipe or pipes leading to the signal-operat-
ing devices. |
As it is desirable that the switches be moved
or shifted preparatory to the movement of a
train in advance of the movement of the sig-
nals which indicate ““safety” or ‘‘line clear”
on the line of track so made, it is important
that the air be turned onto the pipe commu-
nications in the order above set forth—that is
| to say, so that first operating through »° 1t
shall put the proper fluid-pressure column or
columns in motion for shifting the switches,
and this is done by causing the forward end
(in the direction of its motion) of the port v°
to register first with the port ¥% and next, by
a farther movement of the valve, so that the
port ¥? shall register with %, the commmunica-
tions shall be such that the fluid-pressure so
passing through »* shall put the proper fluid-
pressure eolumn or columns in motion for prop-
erly shifting the signal or signals for the track-
line previously made, and this 18 the reason
for preferring the oblong form of port. The
valve v also bas a cavity or chamber, ¢°, on 1ts

| reverse movement of the valve (which first cuts

under or seating face, of such form that oun a.
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off the supply) such cavity acts as a connect-
ing-port between the ports v*v*and an exbaust-
port, 2% leading to the open air; hence when
the cavity v° comes over the ports «3 and »*
5 the previously applied air-pressure will escape -
~ through the port +% and the previously moved -

~ fluid - pressure columns will make a return- |
~.stroke or flow back under the action of any
- suitable reverse force applied at the switeh
and signal ends of such columus, and for this
latter purpose a spring, weight, or back-act-
Ingfluid-pressure may be employed ; hence the
previously moved switches and signals will
‘thereby be reversed in position; and it should
also be observed that the reverse movement of
~ thevalve v, as described, will first uncover the
- port 2*, which is the signal-actuating port, as a

- result of which the corresponding signals will
~come to ‘“danger” position in advance of the

- 20
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reverse shifting of the switches,which is an
- Important feature in apparatus of this class.
1t should also be noted that when the pressure
~1s turned on the flat face of the valve covers
. the exhaust-port 2% The valve and its actu-
25
- _held to its seat in the bottom of the valve-box
by a coiled wire spring, % and the necessary
. packing is added, as at w?% for making a tight
- Joint. The wrench-stem 1 projeets through-
the cap P1% and on its projecting end is keyed
~or otherwise secured a sleeve, ¢/, on which is
~made or secured an operating valve-handle, ¢.
- Forconveniencein construction, what I here-
~1n-speak of as a “sleeve,” ¢/, may be made in
sections, as indicated in Ifig. 6; but in such
~case all the sections are to be keyed or other-

 wise secured to the stem w?, so that all shall
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P% Figs.1 and 2, as valves.

60

move or rotate together; hence all the sections
will constitute mechanically a single sleeve,
and as such I designate them all by one let-
ter, ¢'. |
The construction thus desecribed is incorpo-
rated into each valve used-—say P’ to P~—with
the omission of one port in P/ and P2 On
valve-boxes P’ and P?, Ifig. 1, the handles are
prolonged so as to form erank-arms ¢2, and on
each of the sleeves of the other boxes, P2 to

P®, are two sector-plates, & 1/, the arrangement

of which on the stems relative to each otheris
as represented 1n Ifigs. 1 and 6, and the fane-
tion of which will presently be explained; but
1t should also be stated that the valve-boxes
P/ and P?contain valves only for actuating
signals, and hence in these the ports #* for

switch-pipe connections may be omitted or .

closed. In further desecription T will, for con-
venience, simply speak of the devices at P’/ to
_ Such valves may,
for convenience in locking and unlocking, be
arranged in a row side by side and in ‘compact
order, as in Fig. 1, and the handles ¢ may, in
the successive valves of the series, be arranged
at different distances from the ends of the
stems, so that as the valves are rotated the

handle of one valve may pass that of the next;
- or the valves may be arranged farther apart

1

L
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than isindicated, so that the handles arranged
1n the same vertical plane shall not strike or
engage each other; but the front sector-plates,
I, of all the valves should be inline with each
other, or in a common vertical plane, and like-
‘wise the rear sector-plates, I/. Extending

‘along between the two series of sector-plates
‘thus formed is a eylindrical bar, D/, Fig.6,0on
‘which are a series of sleeves, d d’ @?, Iigs. 1 .
and 12,the namber and length of each of which ~~
‘may be varied in accordance with the workto

‘be doneon principles presently to beexplained.
IKach sleeve turns readily on the bar D/, and =
locking-arms n #/ project out radially from the
sleeves, one pair—that is, a front and rear
one—Dbeneath each pair of sector-plates 2o »'.
‘Under one—say the rear—series of theselock-
| Ing-arms are two notched bars, B/ B?, of which
| the one, B/, is connected with the crank-arm ¢?
{ of the valve I, and the other with the crank-
arm ¢° of the valve P2
~ In the normal position of the apparatus,
{- which 1s shown in Fig. 1, the levers of P/and
he | P? are turned to the right, so as to_tarn on the
ating-wrench are kept apart, and the valve is |

fluid-pressurefrom P’/ through#/,toset a safety- =

or the siding signals are at “danger.”
 Bachfrontsector-plate has at one end (which
I'call the forward end) of its periphery a re-

signal on one track of the line of double-track
road forindicating “mainlineclear;” also,iuid.
| pressure is turned on from P?through pipe 22t
to set a like safety-signal on the other track. gg
All other levers are turned to the left, in which
position Huid-pressure is turned from the other
lines, so that all switches are closed or set to
wake the main track clear, and all the other
- I02

cess, x, Figs. 6, 10, formed by projecting lugs,

and at the other or back end a stop-shoulder,
2'.  Lach rear sector-plate has at the forward
end of its periphery a lug, 2% and at a little
distance therefrom-—less, however, than the
length of the valve motion necessary to open
the ports v* v»*—it has an iucline, 3 which ter-
minates in the curved edge 2%, Figs. 6 and 11,

~The front locking-arms » are weighted or
pressed or forced down by a spring, so that
the tendency will always be to turn the rear
arm, #', upward. With thelevers ¢ of valves
PP to ° in the position shown, or turned to
the left, Fig.1,the rear arms, »’, will be turned

up into the recesses formed in the rear sectors,

b’y between the lugs x? and inclines 2?, and
while the arms »/ are in this position the valve-

levers g will be locked, because they cannot

be moved far enough to open ports 2 v3, ex-
cept by causing the inclines z° to depress the
arms #/, and the arms %/ are held in position

as against a downward motion by means of

the projections b to b® on the bar B/, Fig. 3, and
the projections 0* to 0%, Fig. 4, or some of them,
as shown. - .

FFor reasons which will presently appear I
preter, 1n the apparatus as here organized, to
arrange the arms » #/ of the valve P3 on one
sleeve, d, the arms » n/ of the valves P4 to PS¢
on another sleeve, d’, and those of the other
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two valves, P7 P9, on a third sleeve, az.
I cut a notch, o, Tlﬂ 1 and 12, on the end of
each sleeve d and d*’* at the end next the inter-
mediate sleeve, d’, the length of the notch be-
g equal or about equal to the rotary motion

of eilther sleeve in the movement of its arms.

nn'. In each end of the sleeve d’, I insert a
pin, ¢/, so that it shall projectinto the adjacent
notch o,at-or near the end of the noteh, toward
which 1t will move as d’ is rotated.
now be seen that d or d°> may be each or both
rotated without rotating d’, but that any ro-
tary motion imparted to the latter will cause
a corresponding rotation of both the former.

As already stated or implied, shifting the
handle ¢ of valve P’ to the left lets off the

pressure, so as to shift the first main-line signal

to ““ danger.” 'Thesame movement also shifts
the bar B’ to the right, so that the recesses
b to 0" shall come beneath the locking-arms
n', which betore were held or locked up by the
projections b to b°,
P?to P®are all then unlocked, so far as the
bar B’ acted as a locking devwe, but by ref-
erence to Ifig. 4 it will be seen that all are still
locked by the bar B?, except P°.
the lever of this v alvf., over to the right I turn
ounthe pressure through pipe 2! and 1 put in mo-
tion the tluid-pressure column which leads to
one switch-cylinder, so as to shift that switeh
to make a siding-connection from main track
also. I'his motion of the valve next turns on
fiuid-pressure through pipe 24, which leads to
the signal for the corresponding siding and
shiftsit from “danger” to “safety.” The train
may then proceed onto or off of said siding,
from or to the main- track, after which thelever
of valve P*may be l“u\*tlsed , thesignal brought
back to ““danger” and the Il’].‘:Lill*tl"‘ﬂUl_i ¢connec-
eversing P/ will relock P2and
put the main-line signal to *“safety.” |
In further illustration of the varying com-
binationsin which apparatus of this class may

-ve used, I will briefly explain sundry other op-

6131310111:

First, the main b}nnals should be set to.
‘s dcmﬂel 7 by shifting wh es P/ P?to theleft, as
already described. Thus the bar B’ is shifted
to tne righl, as aud with the result already
stated. - -Shifting bar 13° to the right results in
bringing the recesses 0 to b8 1111(161 thie lock-
ing-arms n’ of valves P! to P8, so that the le-
vers of all the valves P? to P? are then un-
locked. Valves P* to Y being thus unlocked
the operator turns valve P The first effect
results from the action of its rear sector-plate,
L'y on 1ts locking-arm n/. The incline 23 de-
presses tie locking-arm, and that causes the
partial rotation of the sleeve- section d’, as a
result of wbich the front locking-arms, n, of
valves I?° I’Y are rotated up into the rucebbm 7
of their front sector-plates, I, so as thereby to
lock valves P® and P°; also, the rotation of

d', thus eftected, causes, through the action of

the pins o/, the rotation in the same direction
of the end sleeves,

Also | 'which the front arms, #,

It will

that every

The locking-arms of valves

By moving

‘these valves.

,b“‘ of bar B?;

g the
track no harm will result from moving it if

of these sections
will be rotated up into the recesses x of the
front sector-plates, &, of the corresponding

valves, I° P7 P% so as also to lock thems;
also, the downward movement of the 10{,1;:-
Ing- arms n', thus caused, brings such arms
into the 1'*euesse:> B to 3 of bar B/, and " to
b8 of bar B2, so that these bars are locked, and
through them the signal-valves 2/ P? ELI"‘L se-
cmel.} locked, so that while the train is on a
Cross-over, or whilethe track isin condition for
such frain movement, the main-line signals
are locked at “danger.” It will also be seen
valve 1s locked, except the one that
18 1n motion, P4 The movement of this valve
also lets on pressure through 2% (which may

be branched or divided, if necesmu" ) to the

switch-actuating 11“180]1&1]1b111 of one or more
switches, so as pmperly to set the same. As
soon as this is done fluid-pressare turned on
through signal-pipe 2* to the appropriate sig-
nal-actuating mechanism will cause the proper
signal to be displayed; but the operator, in-
stead of moving valve l—M may move valve 125,
This, in the manner deswlbed will lock all

other unlocked valves, and also turn on press-.

ure, first through 2 19 "1111:1 afterward through
23, w1tjh like 1u.:~,ult.z> in kind, as already set
forth or PS may be moved. This motion will
lock s and P° by the movement of the lock-

ing-arms 7 2/, and also all the other valves, in

the manner stated. FEFlaid-pressure will then
be turned on, first through 27, and afterward
through 2z*°, in like manner and with like effect
as before. Her‘e.} as 1n all the other cases, the
reversal of the operation deseribed brin ﬂs all

to the normal ])(Hilion

Where a cross-over is not desired, as in ran-
ning from one main track onto an outer or mid-

dle s_ldmg, or ifrom a single track onto a sid-

ing, or in either case in the opposite direction,

1t will be necessary to shift or use but one of
‘the
road, P? may be shifted to set the
‘nal to protect the
with its bar B2, so as to bring the recesses 57
and 0 under the corresponding locking-arms

ralves PP or P2 Assuming a double-track
proper sig-

track to be broken, together

#' of the valves P7and P8, thereby nnlocking
It will be seen from Ifig., 3 that
these valves are not locked by the bar B/ when

1n 1ts normal position, (which it still retains,)

but that all the other valves, P° to P° are
locked by said bar B/, The switchman now
shifts the vaive P%, and in doing so rotates the

sleeve-section d? so as to lock valve I8 by

turnivg up its front locking-arm, %, into the re-
cess x of 1ts front sector-plate, h, and also locks
the bar B® by turning the rear locking-arms,
W', of valves P7 and 23 into the recesses d'7and
henee all the valves are locked
except I, and as this 1s the valve for work-
main-line signal of the other main

the switchman by mistake does so, except to
stop all travel on that track. The apparatus

d and d*, as a result of | being in this condition, the switchman by the
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shifting of valve P7 also turns on pressure by
pipe 2° to shift the proper switch. The further
movement of the valve P applies pressare
through pipe 2** to the siding-signal, so as to
clear the signal for the track thus made, and
after the train passes the main frack 1s restored
by reversal, as before.

Another operation possible in the system,
as illustrated, is to set and lock signals and
switches so as to run a train from one siding
onto a main track, and thence onto another
siding. For this purpose the apparatus is
worked as in the case last supposed, except
that the valve P®is to be rotated mstead of P
Thisvalve P7will belocked by therotation of ¢?,
and the other valves will be locked as befme.
Flaid-pressure will also. be applied through
pipes 2% and a branchb, so as to operate two
switch-cylinders and the corresponding switeh-
es; also fluid- pressure through pipe 2% will be
applied so as to shift the proper signal to
‘safety,” which 1s the signal for the line of
track so made. Reversal results, as before, In
restoration of main track. While I have de-
scribed with some particularity the locking
and unlocking combinations and their several
resualts, it will be understood that in the use
and operation of the combinations hereinafter
claimed I do not limit myself to the specific
organization herein described.

Theskilled constructer may vary the arrange-
ments of notches and recesses on the bars B/

B?, and the lengths and orderly operation of

the sleeves d to d?, or other like sleeves on the
shaft D’, according to the work to be done.
The wmaking up and working out of track
combinations, and varying the operative ma-
chinery with reference thereto, are already a
braveh of the art the principles of which are
nnderstood by those skilled therein, and un-
necessary parts being omitted and the proper
modifications made, bll('_,h as will be within the
knowledge of the skilled mechanic, the appa-
ratus may be applied to the switches and sig-
nals of a single-track road as well as to vari-
ous arrangements of switches and signals on
a (double-track road. The same features of im-
provement, some or all of them, may by the
skilled constructer be adapted to the i1nter-
locking of railway-gates, draw-bridges, and
signals, as well as of signals and switches, and
such use is included herein, 1t being under-
stood, however, thatin the combinations here-
inafter claimed a gate-moving mechanism may
take the place of a switch-moving mechanism,
or be added to the switch-moving mechanism,
and that a signal may be provided therefor,
eitber specially or in connection with that
switch-moving track combination of which the
oate-actuating mechanism may form a part.
The inclines #° of the sector-plates A/, as a

means for actuating a movable locking device,

forth.

246,053

operate simply as eccentrics, and any known
suitable form of eccentric may take the place
of the inclinein each case, as the mechanical
equivalent thereof, oras substantially thesame
thing. |

I claim herein as my inveution—

1. As a means of locking one valve by the
motion of another, the combination of recessed
sector-plates A/ on each valve-stem, a pair
of oscillating arms, nn/, for each pair ot sector-
plates, and & movin o locking-bar, substan-
tially as set forth. |

9. In combination with a series of recessed
sector-plates, 2 £/, and oscillatory arms n %/,
one or more recessed bars, B’ B? by the .:1{1
justments of which to cause the, locking or
unlocking of other valves, substantially as set

3. As a means of locking valves P/ % or
either of them, (when shifted for putting main-
line signal or signals at dapger,) a recessed
bar, B/ or B? shifted in position by the valve
motion, in combination with an oscillatory
arm,n/, whereb\ ~on the shifting of the bar and

the depressmn of such arm bv the motion of

an unlocked valve, an arm will enter a recess
and lock the bar, substantially as set forth.

4. A series of sleeves, d d’ @2, two or more
in number, arranged on a shatt D/, and arms
n n' thereon, in combination with suitable ec-
centrics for rotating the same, and slot and
pin o o/, for causing one to rotate the other,
while 1ecm*mﬂ the latter free (o be rotated
without lmpdt‘tlnﬂ motion to the former, sub-
smutmllv as set forth.

The combination 6f a valve, P’ or P2,
ha,vm o a single port by which to make an op-
erative comiection with a signaling apparatus,
one or more valves, I’?, P4, &ce., each having

at least two separate ports, through one of

which to make connection with a signaling ap-

paratus, and through the other of which to

make connection with a mechanism for actu-
ating a switeh or other like movable appli-
ance, and aninterlocking mechanism actuated
by the valve motions, substantially as set forth,
whereby the opening movement of the former
vaive or valves shall unlock the latter and
the opening movement of the latter Y&lVB or
valves shall lock the former.

6. The signal-operating valves P/ md P?, 1in
combmatlon with two or more switch and 51g
nal operating valves, such as represented from
P32 to P8, and with interlocking mechanism op
erative by the valve motxons, substantmllv
set forth.

In testimony whereof 1 have hereunto set
my haund.

GEORGE WESTINGHOURSE, Jr.

Witnesses:

R. H. WHITTLESEY,
Gro. H. CHRISTY,.
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