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Application filed December 4, 1832, (No model.)

Lo all whom it mur concern s

3¢ it known that I, OscARrR GASSETT, of
Boston, county of Suffolk, State of Massa-
chusetts, have invented or discovered a new
ancd useful Improvement in Interlocking-
Switeh Apparatus; and T do hereby declare
the following to be a full, clear, concise, and
exact descriptionthereof, reference being had
to the accompanying drawingsin three sheets,
making a part of this specification.

My Invention relates to an interlocking ap-
paratus for railway switehes and signals, by
means of which it is possible to give the proper
signal to an approaching train only when the
proper switcheg, and these alone, have been
set to direet the train assignaled.

The apparatus is shown as applied to a
Junction of a single-track roadorbranch with
a double-track, main, or trunk road, provided
with proper switches to enable the train to
pass from the said branch to the trunk road
1 either direction, or the reverse, or to ena-
ble the trains to pass directly over the main
double-frack roadin either direction. In this
ilustration seven switches are employed, six
of which are in the double-track road, and

are normally set to keep the said road intact,

so that trains may passover it in either direc-
ticn withcut Leing directed on to the single-
track road. The seventh switchis in thesin-
gle-track road, connecting it with one or the
other of two curves passing ‘to the nearer
track of the double-track road in either direc-
tion.

Ifor econvenience,the double-track road will
be spoken of as running east and west, one of
the tracks being occupied by trains running
east, and the other by trains running west
the one running west being nearer the sinele
track, so that for a train running east on the

~double track to enter the single track it will

be necessary for it to first cross from the east

~ to the west track, and then from the latter to
- the single track; or for a train to pass from

50

the single track onto the double track 2o1ng
toward the east 1t will be necessary for it to
pass across between the two double tracks af-
ter 1t has entered the west double track from
the branch. Either position of the switeh on
the single track may be assumed as the nor-

l or

t mal position, and it will be seen that certain

groups of switches will have to be moved
from their normal position to pass a train
from the single-frack to the double-track road,
the reverse.

In this invention the switches are actuated
by fluid-pressure in a cylinder acting on a pis-
toun connected with the movable rails or points,
the fluid entering one end of the cylinder, and
exhausting from the other end, as in an ordi-
nary reciprocating engine. The admission
and exhaust of the fluid to and from the proper
ends of the cylinder is controlled by a suit-
able valve, shown as the usual D slide-valve,
working on a three-port seat, and this in turn
1s confrolled by a smaller valve actuated by
the armature of an electro-magnet, the circuit
of which is extended to and controlled at the
point from which the movements of all the se-
ries of switches may be governed by a single
operator. As herein shown, the said arma-
fure 1s permanently polarized, and its move-
ments in either direction are thus controlled
by the reversal of the current in the controll-
ing-magnet, such a reversal causing the valve
of theswitch-actuating cylinder to e reversed,
changing the inlet and exhaust of the actuat-
ing-fluid and causing the railway-switeh to he
moved trom the position occupied when the
saidreversal of the currents takes place. Dif-
ferent branch circuits emanating from a single
battery are employed, each circuit including
the controlling-magnets oftheseriesof switches
that have to be moved simultaneously to di-
rect the train as required. The said branch
circuits are connected with the battery, one
only at a time, by a circuit-selecting device,
whichismechanicallyinterlocked withthe cur-
rent-controlling or pole-reversing device, by
which the direction of the current is changed
1in order to cause the switches to be thrown,
so that the sald currents cannot be reversed
until atber the proper branch is ¢losed or con-
nected with the battery, and the said branch
cannot subsequently be opened and another
branchclosed to move anotherseries ofswitches
until the pole-changer has been restored to its
normal position, thusrestoring all the switches
to their normal position. The cirveuit of the

actuating-battery is under the control of the
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approaching trains after they have passed the | ternal air or with a suitable exhaust-passage.

signal by which they are directed, so that the
switches cannot be changed while the train is
between the said switches and the signals.

Figurel is a diagram illustrating the tracks,
switcheg, and circuits, and showing the cir-
cuit-controlling instrumentin planview. Iig.
2 is a side elevation of the switch-actuating
cylinder, its valve-chest being shown in lon-
oitudinal section; Fig. 3, an end elevation of
the valve-chest and valve-controlling device;
and Fig. 4, an end elevation, partly in sec-
tion, of the interlocking circuit-selecting and
pole-reversing device.

The apparatus is shown as applied to the

junction of a double-track road, A B, for trains

running east, and D E for trains running
west, with a single-track road, C, entering the
double - track road at the side D I&. The

greater number of the trains passing the junc- |

tion will run over the main track from A to
B and from D to E; but, in order to enable
trains to pass from the double-track to the
single-track road, or the reverse, short con-
necting-tracks I' G braneh from the track G
to the track D I in either direction, while
other connecting-tracks, M N, connect the
tracks A B and D I& at either side of the
branches F G. | |
Switches 1; 2, 8, 4, 5, 6, and 7 serve to direct

- the wheels of the train in the usual manner,

4.0

43

60

the said switches being normally set to cause
the train to pass over the tracks A B and D
E, and the switch 4 being normally set to con-

nect the track C with the branch G. Trains

will thus pass over each track of the double-
track road withoutanychange in the switches;
but for a train running east on the double-
track road to pass on to the single - track
road—that is, to go- from A to C—switches

1, 2, 3, and 4 will have to be reversed; while

for trains to pass from the single-track road
to the double-track road westerly, or from C
to I, switches 3 and 4 only will have to be re-
versed. In the same way, for a train to pass
from C to B, switches 5, 6, and 7 will have to
be reversed; but for a train passing from D
to C switch 5 only will have to be reversed.
The switches are actuated by the pressure
of a fluid—such as compressed air—supplied
by pipes or otherwise to the valve-chest a (see
TFig. 2) of a cylinder, b, containing a piston,
the piston-rod of which 18 properly connected
with the switeh-rails to cause thelr position to

be reversed when the said piston travels
through the cylinder in one or the other di-
rection. |
the other end of the said cylinder, and its ex-

The admission of the fluid to one or

haust from the opposite end to thus cause the
travel of the said piston and switch, 1S con-
trolled by a valve, C, (shown as of usnal con-
struction,) having a stem, d d', extending from
either end of it to pistons ¢ ¢, operating in
small eylinders f /7, opening at one end into
the chest «, and each having at its other end
an opening. ¢ ¢, communicating with the ex-

|

:

|

These openings ¢ ¢ are controlled by the nee-

dle-valves % 7/, mounted upon levers ¢ ¢/, con-

nected by arod, & &/,with the armature m ot a
double electro-magnet, n %'

The pistons e ¢ do not fit tightly in the cyi-
inders 1 f’; or they may be provided with a
small passage or groove, as shown at §, so that
when one of the passages g or ¢, leading to the
external air, is closed, as shown at g by the
valve h, the fluid fromthe chest ¢ will enter the
corresponding cylinder, f, acting on the rear
side of the piston e¢,while,owing to the connec-

tion between the valves & 7/, the passage g of So

the eylinder /7 is open, and the pressureinthe
cylinder £’ on the side toward the said open-
ing ¢ is redueed, so that the connected pistons
e ¢ and valve ¢ will be moved to the position
shown in Fig. 2.

Each end of the stem d d’ is provided with
a small needle-like projection, ¢’,which at the
end of the movement will close the passage g
or ¢/, thus causing the pressure to be equal-
ized on all sides of the pistons ¢ ¢, and arrest-
ing their movement. |

The armature m is shown as a permanently-
polarized horseshoe-magnet, pivoted at 9, be-
tween the opposite poles of the electro-magnet

n %/, in such a manner that whenthe polarity of

the said magnetisreversed, by changing the di-
rection of the flow of the current through its
coils, the said armature m will swing on 1its
pivot, thus reversing the position of the valves
kI relative to their seats in the passagesg ¢/,
thereby causing the valve ¢ to be moved, and
it in turn causing the position of the switch to
be reversed by the actuating-fluid, by thusad-
mitting the said fluid to one end of the cylin-
derd from the chest ¢, and permitting 1t to ex-
haust from the other end.

The magnets » 7’ are charged by the battery
B, (see Fig. 1,) having its poles connected
with a pole-changing device, I’, best shown in
Fig. 4 as consisting of a pair of switch-ievers,
» p', mechanically connected by an insulating-
strip, p% thesaid vibrating levers co-operating
with three buttons or anvil-pieces, the middle
one, ', of which is connected by wire 10 (see
Fig. 1) with one pole of the battery B’, while
the other two of the said buttons (marked p*)
are connected by wire 12 with the other pole
of the battery B’. Thus by moving the said
levers from the full to the dotted line position,
Fig.'4, the lever p, which at first rested on one
of the buttons p!, and was thereby connected
with the corresponding—ifor example, posi-

tive—pole of the battery is brought into con-
tact with the button »*, and thus connected

with the other or negative pole, while the le-
ver p’ is at the same time transferred from
the button #* to the other one of the buttons
p% and thus disconnected from the negative

‘and connected with the positive pole of the

battery. One of the said levers, as p’, 1s con-
nected by wire 13 with a ground or common re-
turn-wire for all the branch circuits employed
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In connection with the battery B, while the | switches remaining unchanged.

other lever, p, is connected with a cireuit-se-
leeting device shown as consisting of a drum, |
ry Of insulating material, having a metallic
axis, ¢/, electrically connected by the wire 14
with theleverp. The said drum » has, at dif-
ferent points along its side and around its pe-
riphery, a series of studs, 17, electrically con-
nected with the axis 1, as by the wires 1, and
a serles of springs, %, is placed at the side
ot the drum in such position that by rofating
the drum each one of the studs is brought be-

neath a corresponding one of the Springs, 1+, |

In turn, there never being but one stud in Po-
sitiontobetouched by its corresponding spring
at any one time. The springs are normally
held by their elasticity slightly above the path
of the buttons, as shown by the dotted lines,
Fig. 4, and a lever, s, is emploved, provided
with a bar, ¢, extending across the ends of all
the springs +* in such position that when the
sald lever is depressed from the dotted to the
tall line position, Fig. 4, it will press all the
satd springs downward, so that the one just
above a corresponding button, % will Dhe
brought in contact therewith, and the cireuit
thusconnected from theswitch-lever P, through
the wires 14 and +*, to the said springs » and
branch circuit leading out therefrom.

Ihe dram 2 is provided at its ends with
flanges 47, having notches #*, corresponding in
angular position with the studs 2, the said
flanges preventing the lever s from bei ng de-
pressed except when one of the notches 7 is
11 position to receive the bar &, which will be
only when one of the buttons 2?2 is in position
to be touched by a corresponding spring, ).

The different springs »* are connected with the |

branch eirenits, each including the magunets
n ' of the group of switches that it is neces-
sary to have operate simualtaneously to direct
the train, as desired. TFor 1nstanee, referring

to Iig. 1, one of the springs »* is connected |

with wire 15, from which the ecirenit is con-
tinued throngh the magnet of the switeh num-
ber 3, and thenee by wire 16 to the magnet of
the switeh number 4; thence by wire 17 to the
common return-wire 13, connected with the
lever p° of the cireuit-controlling switeh P,

the said cireuit thus including the oroup of
switches 3 4, which have to be moved to di-
rect a train from CtoE. The next one of the
springs »'is connected with the cireuit 19, 20,
21, 16, 17, and 13, including the magnets of
the switches number 1, 2, 3, and 4, by which
a train s dirceted from A to C.

Ulrenit 22, 23, 24, 25, and 13 includes the
magnets of switeches 5, 6, and 7, by the move-
ment of which a train is divected from B to C,
and cirveuit 26, 24, 25 and 13 includes the
nagnets of switehes 5, by which the train is di-
rected from I to C. Thus, when it is desired
to have a train pass from the single track C

tothe track I I of the double-track road run-
ning west, 1t is necessary to reverse the posi-
tion of the switches 3 and 4, the rest of the

[ .
et

This may be
accomplished by rotating the drum r, 80 a8 to
bring the corresponding stud, 7%, beneath the
spring ¢, that is connected with the ecirenit-
wire 15, and then depressing the lever s, thus
closing the cireuit from the battery I3 over
wire 10, lever p, wire 14, axle ¥, wire ¥ stud
7%, spring %, and wires 15, 16, 17, and 13, to the
lever p, wire 12, and the other pole of the bat-
tery B, the levers p » being then in their nor-
mal position, which isthe dotted-line Bosition,
e, 4.

Lhe lever s is provided with a confrolling-
disk, §*, having a slot, s", which is brought,

when thesaid lever s is depressed, to close the
sald eircuit, as previously described, in a po-
sition to reeceive the stud p” on the lever .
thus permitting the connected levers P tobe
moved from the dotted to the full line P OSI-
tion, Ifig. 4, reversing the connection of the
poles of the battery with the wires 13 and 14,
and circuit included between them, including
the magnets of the switches 3 and 4, the po-
larity of which is thus reversed, causing the
armature m to move and operate the valves J
Iy thus causing the switch-points to be re-
versed, as before described, so that the track
U 1s connected with the branch 17, with the
track B thus guiding the train from the branecl
C to the track I8, Afterthe train has passed,
the levers p p" will be moved back to their
normal dotted-line position, Fig. 4, thus again
reversing the polarity of the magnet n »” of
the switches 3 and 4, and restoring the said
switches to their normal position.

It will be seen that, owing to the cngage-
ment of the stad ) with the noteh s of the
lever s, the said Tever cannot be moved to per-
mit the drum to be rotated to form a new con-
bination until the said pole-changing device
P has been thus restored to its normal 1OS1-
tion, aswell asthe railway-switches controlled
by it. The disk s*in a similar manner pre-
vents the pole-changing device P from being
moved to cause any of the switeches to Le
moved from its normal position until the pro-
per cireuit has been closed by the dropping of
the said lever swith its hbar s into the notehes o
of the disk 47, thus preventing the drum from
being turned until the switches last sof by it
have been restored to their normal position.
The said drum will be provided with any suit-
able pointer to indicate when it is turned to
present the proper combination.

It desired, other combinations or oroups of
switches, with their cirecuits, might be em-
ployed—ifor instance. the controliing-magnets
ot switches 1 and 2 or 6 and 7 might be
placed in separate cirenits—as it might he de-
sirable at times to transfer cars {rom one to
the other of the tracks A B and D I3y but it
will be seen that there will never be oceasion
to move one switch of either of the said pairs
without the other. _

The signal to indicate to an approaching
train the condition of the track and switches
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will preferably be controlled by an apparatus

siich as shown in Letters Patent No. 252,044,
eranted September 21, 1880, one or more of

the said instruments being employed in the
circuit of the signal, as is necessary. Iorin-
stance, a signal by the side of the track A,
controlled by the rail of switeh No. 1, will in-
dieate when the track is in condition to cause
the train to pass along the main track A B or
from it to the single track C, since the said
switech No. 1 will never be moved exeept with
the other switches,2 3 4. Inasimilar manner
a signal by track D may be controlled by the

switch D, while two signals will be required

by the track C—one controlled by the switch 7,
which will never be moved except when &
train is to pass from C to B, and the other by
the switeh 3 or 4 in conneetion with the switch
1 or 2, it being so arranged as to cause the
signal to move only when the said switch 3 or
4 is moved without moving the switch 1 or 2.
Thus, if both the signals at the side ot the
track Careintheir normal position it indicates

danger,’’ as the train could not then pass

onto the double track road except by jumping
the switeh 5; but it the signal controlled by
the switches 4 and 2 were normal, while that
controlled by theswitches 7 wasinitsabnormal
position, it would show that a train could pass
from C to . |

A danger-signal will be placed by the side
of the track D I, and operated by every
movement of the switches, to prevent a train
approaching ou the track D from colliding
with the train upon the said track passing to
or from the track C. A danger-signal will
also be placed by the side of the track A, op-
erated by the combination, by which the train

is transferred from the track Cto the track I3

but it will not be necessary to give a danger-
signal for the other combinations, as a train
passing from D to C or from € to 1 will not
interfere with trains on the track A B.

In another natent. No. 228,187, granfed to
me June 1, 1880, I have shown and desecribed
o switeh mechanically engaged by a locking
device controlled by the block-section of track
leading to the switch, so that when a train 1s
on the said Dblock-section approaching the
switeh the latter can not be moved until after
the train has passed off the block-section.

An important feature of the present inven-
tion consists in preventing a movement of the
switch, the movements of which are under
control of an electric eirecuit by breaking the
said circuit while the train 1s on the block-
section approaching theswitch. Thisis illuas-
trated in Fig. 1, where the circuit-wire 12 ot
the battery B, the current of which causes
the movements of the switches to take place,
as before described, is provided with a cir-
cuit-breaker, £, controlled by an electro mag-
net, ¢, in cireuit with rails of a block-gection
of track, C, and with a battery, B*, so arranged
that when the rails of the said section arecon-
nected, as by the wheels and axles of a train,

the current of the latter, B?, is directed from
the magnet ¢, thus permitting the cireuit-

breaker ¢ to open, and preventing any further

current from passing through the switch-con-
trolling magnets, so that the switches will be
compelled to remain in the position in which
they were last placed until the train has passed
over the Llock-section. The cireunit will be
similarly controlled by the Dblock-section of
the tracks D and A, and the signals which 1n-
dicate for the switches will be placed at the
head of the same block which controls the
circuit of the battery B’, so that the signals
will be set to correspond with the condition of
the switches before the train arrives at the
said block or passes the said signal; and after
a train has once passed the signal it will be
certain that no change can take place in the

switeh before the train reaches it.

It is obvious that a neutral armature might
be employed to actnate the valves I /', which
control the movements of the switeh, the said
armature being provided with a retractor,
which would cause it to move in one direc-
tion, and it being moved in the other direc-
tion by the attraction of a magnet in the usnal
manner. In this case the pole-changing de-
vice P would be replaced by an ordinary eir-
cuit-closer or switch, which wounld normally
be opened, the opening of the circuit insuring
the normal position of the switches, and the
device t ¥ would have to be omitted or its con-
struction and operation modified.

The drum #», with its studs and springs, con-
stitutes a circuit-selecting device, since it de-
termines the path which the current wiil
travel; while the pole-changing deviee P 1s
properly the current or circuit controlling de-
vice, as it controls the condition of the cur-
rent, or of the circuit which has been selected
as a path for the said current by the current-

selecting device.

The invention is not limited to any particu-

lar construction of the said circuit-selecting
and circuit-controlling devices, as it 18 obvi-

ous that an indefinite variety of constructions
might be devised, all operating in substan-
tially the same way, the movements of one
being controlled by and dependent upon the
movements of the other, for the purpose here-
in described. . |
That part or feature of the construction of
the apparatus herein deseribed, embracing a

piston as a means of actuating a main or dis-

tributing valve, in combination with an elec-
trically-actuated valve or valves by which to
regulate the action of fluid-pressure on such
piston, broadly considered, is not claimed

herein, the same being the invention of an-

other.

I claim—

1. Aninterlocking-switeh apparatus cousist-
ing of a series of railway-switches, actuating
mechanism for each switeh, and electro-mag-
netie controlling device for the said actuating
mechanism, and a series of circuits, each 1n-
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cluding the controlling-magnets of a series or | magnet,and polarized armature controlling it.

group of switches that have to be operated si-
multaneously to direet a train as desired, sub-
stantially as described.

2. In an interlocking-switeh apparatus, the
following elements,namely: aseriesof switeches,
actuating mechanism therefor, controllin gelec-
tro-magnets for the said actuatin o mechanism,
a4 series of circuits, each ineluding the control-
o ling-magnets of a group of switches that are

to be operated simultaneously, and a cireuit-
selecting and cireuit-controllin g device,where-
by the flow of an electric current through the

n

desired cireuit is Insured, substantially as de- |

15 scribed.
‘)

way-switches, theiractuating mechanism, elec-

tro-magnetic controlling device, and ecireuits

therefor, of the circuit-selecting and cireuit-
20 controlling devices, and interlocking mechan-
Ism, whereby the movements of one are de-
pendent on the condition of the other, sub-
stantially as described. |

4. The combination of a rallway-switeh, its
actuating mechanism, and electro - magnetic
convrolling deviee therefor, with a cireuit-.
controlling instrument in eireuit with the eon-
irolling electro-magnet and itself controlled
by the block-section of traclk leading to the
30 said switeh, whereby a change in condition of
the said switeh is prevented after a train has
entered the section leading to it, substantially
as described. | |
9. The railway-switches, their electro-mag- |

nefic controlling mechanism, and series of cir-
cuits, each ineluding the controlling-magnets
of a group of switches that are to be operated
simultaneously,combined with the circuit-ge-
lecting device consisting of a drum having a,
40 series of studs connected with one pole of the

battery, and a series of springs, one econnected

with each circmat, and means to force any one

of the said springs into contact with its corre-

sponding stud when in the proper position,
45 substantially as deseribed.

b
LA

(3
-l

6. The switch-actuating apparatus, cleetro- |

and series of cirenits, each including the con-
trolling-magnets of a group of switches, com-
bined with 3 circuit-selecting deviee for clos- 30
Ing any desired one of the said cireuifs, and a
pole-changing device ecommon to all the said
cireuits, and interlocking mechanism for the
sald pole-changing and circuit-selecting de-
vice, whereby a new cirenit can be selected 3
only when the pole-changing device is in nor-
mal position, and the said pole-changer can
be moved only after a cirenit is completed,
substantially as deseribed. |

. The combination of the drum having 6o

s

| notched flanges and a series of studs all con.
0. ‘L'he combination, with a series of rail- |

nected with the battery, and of a series of
Springs, one co-operating with each stud, and
the spring-actuating lever controlled by the
notched flanges of the drums, substantially as 6
described.

S. The cylinder b and its main valve, and

1

 valve-actuating pistons e ¢/, working in open-

ended cylinders 7 /7, and each operating a
valve, ¢, in combination with exhaust-pas- 7o
sages g ¢, valves b I, alternately opening and
closing the sane, and clectro-magnetic appa-
ratus for operating said last - named valves,
substantially as set forth.

J. The polarized vibratory magnet m and 7

3

- electro-magnet » 2/, in combination, by rod &

and levers 44, with valves / I/, as a means of
alternately opening and closing the exhaust-
ports of & valve-moving piston, substantially
as described. 80
10. A eircuit-controlling or pole-changing
mechanism consisting of counected levers ¢
P’y provided with a stud, »°, in combination
- with recessed or notched disks s, substantially
as set forth. 85
- In testimony whercof T have hereunto set
my hand.

OSCAR GASSETT.

Witnesses:
R. H. WHITTLESEY.

GEORGE H. CHRISTY.
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