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taking power from the same source of energy.

To all whom it may concern: | the operator or other person restoring the
Be it knownthat I, WiNntaror K. Howg, of | circuit pending such cross and move or par-
Buffalo, New York, havemvented certain new | tially move some switch or signal. While 55
and usptul Improvements in Raillway Switch- | these features are essential, 1t 1s alSO essential
5 Ing and Signaling Apparatus, of which the | 1n practice, where a number of switches and
following isa de%cnptlon I.signals are employed taking power from a
My invention relates to railway switching | common battery. that in the event of such
and signaling apparatus, and more particu- | cross and such cutting off of the battery sig- 60
larly to that class of such apparatus in which | nals which have already been set after the

to the motive power 1s e]ectrlcltv proper movement of a switch or switches

It is, furthermore, an improvement upon | should notbe reversed andsetto **danger?” in
and QSpecially adapted to the system of elec- | the face of approaching trains which have
tric railway switching and signaling disciosed | already secured the rightof way and which, 65
in United States Letters Patent to John D. | as a matter of fact, are entitled to the right

tg Tavlor, No. 516,903, March 20, 1894; No. | of way notwithstanding the cross which may
554,097, February 4, 1896: No. 605,359, June | have occurred subsequent to the setting ot
7, 1898, (reissued, No. 11,983:) No. 681,589, | such signal orsignals. In other words, in the
August 27, 1901; No. 707,181, Auvgust 19, | control of a large group of switches and sig- 70
1902, and No. 707,182, August-19, 1902. By | nalsoperated froma common source of energy

20 reference to the aforementioned patents 1t | it 1s altogether undesirable that in the event
will be founa that the system involves the ef- of a cross the signals should all be set at
fecting of a dynamic indication from the | ‘“danger” by the cutting off of the battery
switch when the same 1s home and locked, Wholly regardless of all existing conditions. 75
which indication is produced by the continued My present invertion relates to means for

25 rotation of the switch-motor armature, due | meeting and overcoming the difficulty just ex-
to momentum, acting as a generator in a cir- | plained in brief, and by reference to the dia-
cult including an indicating device and simi- | gram herewith I will the more fully disclose

“lar indication from the signal when the signal the conditionsabove referred to and my means 30
or signal-counterwelght falls by the signal- | for overcoming the same.

30 motor acting as a generator in a circuit in- | 36 represents a source of electric energy.
cluding an indicating device and actuated by 1* represents the signal-motor operating the
the fall of the signal. By reference to said | signal A.

Patent No. 681,589 the apparatus for actuat- 1” and 1° represent the switch-motors oper- 85
ing the rail-switeh, herein diagrammatically | ating the switches B and C. |

35 shown, will be fully understood. By refer- The brush 13" and its contacts represent the
ence to said Patent No. 707,181 the detailed | signal-controller, and the brushes 19° 20° and
construction of the interlocker,hereinreferred | 19° 20°, towether with thelr contacts, repre-
to as the ‘‘controller,” will be fully under- | sent the switch-controllers. go
stood, and by reference to Patent No. 707,182 29% 29°, and 29° represent the mdlcatlon-

40 the signal snap-switch, herein referred to and | magnets, and 30° and 30° represent the safety-

| shown diagr ammatlcally, will be fully under- | magnets, fully disclosed and described in said
stood. Patent No. T07,181.

In the operation of switch and signal mech- 35 1s the common return-wire carrying cur- 95
anism of the character herein described i1t 1s | rent back from all motors to battery. -

45 essential that in the event of a cross of any 44 18 a wire common to all signal-circuits.
wire leading from one pole of the battery with 45 1s a wire common to all switch-circuits,
any wire leading to the opposite pole should | and 57 1s a wire common to all indication-cir-
eventuate in so cutting off the battery that | cuits. 100
pending such cross no signal or switch can be I will first describe the operation of the sig-

so operated. 1t 1s also essential that the mech- | nal A, 1t being understood that a number of
anism employed for so cutting off the battery | similar signals may be employed in a group
should be protected against the possibility of
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Assumed that it is desired to set the signal
"safety ” to give a train at D right of
way, the brush 18" of the controller is moved
so as to make electrical connection with the
contacts 10* and 11*. This closes a circuit of
the battery, so that current flows through
wires 37 38, armature 63, wire 61, switch-arm

39, contact 41, wires 44 19%, contact 11*, brush

13% contact 10*, wire 14* armature 1%, field-

coils 2%, wires 7* 8%, contact 3%, brush of snap-

switch 5%, contact 4%, wire 9% and common re-
turn back to battery. This causes the motor
1 to rotate by the mechanism described in said

Letters Patent and moves the signal A to

““safety.” With the close of the movement of

the signal-blade to “"safety ”” the brushes 5* of
the snap—swwch are withdrawn from the con-
tacts 3% and 4% and the current is shunted
through the magnet 20* and signal is held at

o &

707,182. When it is desired to return the
signal to ‘‘danger” and to secure indication
that the signal has gone to the danger position,

the brush 13° 1s moved to the position shown.

in the diagram, thus breaking the circuit be-
tween the contacts 10® and 11*. The fall of
the signal, as deseribed in said afore-men-
tloned patents, will rotate armature 1% in the
reverse direction, and as the snap-—smtch 5° 1s
replaced near the end of that movement a cir-

cuit will be closed, so that current from the

armature of the motor 1* will flow through

the field-coils 2%, wires 7* 8%, contact 3%, brush

5%, contact 4%, wire 9%, common return, wires
49 48, coils of magnet 47, indication common,

- 1ndication-magnet 29%, wire 24%, contact 12%
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“mon refurn back £o batterv

60

hrush 13%, contact 10% wire 14™ back to mo-
tor-armature. Thisenergizesthe magnet 29%
causing the proper indication that the signal
A has returned to normal.

A normal movement of a switch—for ex-
~ample, the switch B—would be as follows:

Suppose it 1s desired to move the switch B to
oive right of way to the siding. The con-
troller carrying the brushes 19° 20° is moved
so that the brush 19° bridges the contacts 16°
and 17° and the brush 20° bridges the con-
tacts 22" and 23°. This closes a circuit of the
battery with the motor 1°, so that current
flows from the battery through wires 37 38,
armature 63, wire 60, switch-arm 40, contact
49. wires 45 31b safety-magnet 30°, wires 28"

26’“ contact 17]“ brush 19"’ contact 16", wire |

lél:“ contact ", switch-arm 4°, wire 9°, arma-
fure 1°, wire 10°, switch- -arm 3°, contact 8,
wires 19b 11", field-coils 2°. wire 13b and com-
Thls energizes

the motor and moves the switch. and, as de-

scribed in the afore-mentioned patents, as the

switch goes home and is locked the pole-chang-

- 1ng switch 3” and 4° is reversed, so as to make

05

electrical connections - with the contacts 5” and
6° instead of the contacts 7° and 8°. This
closes a circuit including the motor and the

indication-magnet 29°, so that current flows |

safety,” as clearly shown in said Patent No.

position above described.

804,126

| from the armature 1° through wire 9”, switch-
arm 4°, contact 6°, wire 11°, field- coils 2°, wire

13°, common retum wires 49 48, coil of mag-

net 47, indication common, indiéation-mag-'

net 29°, wire 27°, contact 23°, brush 20°, con-
tact 22“ wire 15“ contact 5’“ switch-arm 3"
wire 10“’ back to motor-armature 1°. This

‘energizes the magnet 29° and produces the in-

dication which can occur only when the rail-
switch 1s home and locked and when the pole-

changing switch 1s reversed, as described in-

sald patent.
Having thus wenemllv descrlbed the opera-

tion of an 1nd1v1dual_swnal and an individual

switch, I will next describe the method by

“which, in the event of a cross, current is cut

off from the battery and any operation of any

function, either switch or signal. rendered im-

possible while the cross exists.
39 1s a switch 1n the signal common, and 40
1s a switch in the switch common.

the magnet 51, which 1s placed in a perma-
nently-closed circuit of the battery 36. 47isa
secondary winding upon sald magnet through
which the currents due to indication pass, and
passing normally are in such direction as to

These
switches are held normally closed by means of
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supplement the magnet 51 and paSsing‘ab-'

norma,llv neutralize the magnet 51.  The op-
eration of this devme will be the better under-
stood if we assume' a cross to exist between
the wires 14" and 14° and if we move the
brushes 19° 20° for the purpose of causing a
movement of the switch B, as just above de-
scribed. Upon the movement of the said

36 through wires 37 38, armature 63, contact
65, wire 60, switch-arm 40, contact 42, switch
common 45, wire 31°, magnet 30°, wires 28"
96", contact 17°, brush 19°, contact 16°, wire
14" to the cross with 14° and thence from the
cross through 14° to contact 16° brush 199
contact 18°, wires 24° 27° magnet 29° indica-
tion common, magnet 47, wires 48 49 back to
battery 36. 1t will be noted that the current
thus flowing through the coil 47 is in the re-

95

LOO

- brushes current would fow from the battery

10§

110

verse direction from the indication- -current, .
described in connectlon with the signal and

that described in connection with the switch,
and therefore such current would cause the
two coils 47 and 51 to neutralize each other
and permit the switch-arms 39 and 40 to be

115

turned away from the contacts 41 and 42 by

their spring. . This would break both the sig-
nal common and the switch common and pre-
ventthe possibility of movement of any switch

or signal during the time such cross exists.

Suppose that upon the throwing out of the

switch-arms 39 and 40, due to a cross, the

operator or other person should manually re-
store sald switch-arms 39 and 40 to their po-
sition of contact and then should hold the le-
ver carrying the brushes 19° 20° at reverse
In that event cur-
rent would ﬂow through the circuit above de-
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scriBed with reference to the switch-motor

opemtlnﬂ' the switch B and would move the

same to some extent, while a certain part of

the current would be carried through the:

cross from the wire 14° and the wire 14“ and
lowing through the wire 14°, contact T7°
SWltCh -arm 4°, wire 9° armature 1°, wire 10,
switch-arm 3“ contact 8%, wires 12° 11“ field-
coils 2° wire 13°% and common return back
to batterv would cause a partial movement of
the switch C. Ttisto prevent the occurrence
of such an event that the magnet 62 is em-
ployed, and 1 will now describe how said
magnet 62 and how 1ts attendant mechanism
will prevent the restoration of an operating-
circuit by the manually closing of the switches
39 and 40 and render impossible afalse move-
ment of a switch, as above described, or a
false movement of a signal, (for it will be ap-
parent that a similar cross existing between
an active wire of either of theswitches shown

and the wire 14* of the signal might produce

a similar result.)
Assuming the switches 89 and 40 to be

thrown out, due to a cross, as above de-
scribed, current will then flow from the bat-
tery through wires 37 59, magnet 62, wire
58, (and directly from the wire 58 to both the

- signal common and the switeh common, as
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would be the case if my invenfion were not
employed,) and thence through the circuit
above deseribed. This will energize the mag-
net 62 and cause it to raise its armature 63
and break the circuit of both the signal com-
mon and the switch common through with-
drawal from the contacts 64 and 65. So long
as the cross exists the two common wires will

thus be opened at a point other than that by

which they are opened at the switches 39 and
40, and 1t will be impossible for the operator
to restore a circuit by the manual movement
of the switches 39 and 40 while such cross
exists.

To show now the part which my invention
plays, suppose the signal A to be set at
“safety,” givingatrain atDrwhtof way upon
the main track. Suppose also it is desired to
olve a train at F the switeh C to the siding
G and suppose a cross to exist between the
wires 14° and 15°.
troller carrying the brushes 19° and 20° cur-

rent would flow from the battery through

wires 37 38, armature 63, contact 65, wire
60, switch-arm 40, contact 42, switch com-
mon, wire 31°, magnet 30° wire 28° 26° con-
tact 17° brush. 19° contact 16° wire 14°
thence through the cross to wire 15°% to con-
tact 22°, brush 20° contact 23° wire 27°, mag-
net 29°, indication commeon, coil 47, wires 48

49 back to battery. This causes the magnet

47 to neutralize the magnet51 and allows the
switch-arms 39 and 40 to fly open, and thus
break the cirvcuit from the signal common
through the magnet 20% and allows the signal
Atogoto "

the sw’nal A, alr e&dy set at

| tential ona circuit of asignal set to

Upon moving the con-

danger” by gravity in the face of |

2

{ atrainat D having right of way with the main
I prevent this difficulty by the em-

track.
plovment of the resistance-coils 66 and 67
and by having a separate common for sig-
nals and a separate common for switches In

t the following manner: The resistance-coil 66,
' through the wire 68, connects the wire 58 Wlth

the sw*na,l common, a,nd the reqmtance—cml 67

| connects the wire 58, through the wire 69, with

the switcn common. If now the switches
39 and 40 are opened, due to a cross, as above
described, current will flow from the battery
36 through wires 37 59, magnet 62, wire 58,
and from thence will divide through the re-
sistance-coils 66 and 67, and a portion of the
current will pass from the resistance-coll 66
through wire 68, signal common, wire 19%, con-
tact 11*’* brush 13% contact 10% wire 14*, ar-
mature 1%, field: cq_.lls 0 wire T magnet 20%
wires 6* 9%, common -return back to battery.
This will permit of astfficient flow of current
to energize the magnet 20° suﬂimentlv to hold
“safety,” in the
Sa,fety position. At the same time the resist-
ance-coil 67 will not permit the flow of a sufhi-
cient current through the switch common to
cause the movement of any switch-motor.

It will be evident that when a signal-circuit
is closed the resistance-coll 66 will permit of
sufficient flow of current to energize the mag-
net 62, and the resistance-coil 67 being of

equal resistance will cause the same result

with reference to a switch. Sufficient cur-
rent will always reach the brake-magnet to

energizelt, since said brake-magnetis of rela-

tively high resistance to the coil 66 and the
magnet 62. The resistance-coil 66 prevents

the flow of sufficient current to cause the

movement of a signal-motor, and the resist-
ance-coil 67 prevents the flow of sufficient cur-
rent not ouly to prevent a movement of a
switch, butto prevent so large a drop 1n po-
"safety”
(in the event of a metallic cross) as to permit

the brake-magnet to release the signal, and

these conditions make evident the employ-
ment of a switch common and a signal com-
mon or a switch bus-bar and a signal bus-bar
instead of an operating common or a common
bus-bar, as has been heretoforeemployed. It
will thus be seen that whatever the relative
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condition of the switchesor signals ina group

or set operated from a common source of en-

eroy may be sufficient resistance 1s interposed

to preventthe movement of any function, and
at the same ftime connections are such that
any signal already set to the safety position
will remain 1n that position regardless of the

switch.
1 have shown my invention applied to a sys-

120

‘movement of a controller to operate another

125

tememploying the circuit-breaker relay above -

described. It will be understood at once by

one skilled in the art that I may use my in-
vention with equal advantage where the elec-

I30



~ tromagnetic cut-out is employed without the
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circuit-breaker relay, and I therefore claim
such adaptation of the same. In such con-
struction a shunt-circuit around the cut-out
would connect the battery with the signal
common, and in such shunt-circuit would be

placed a resistance-coil which would prevent
the operation of any SWItCh motor, but per-

mitting the flow of su
tain the energized state of any brake-magnet
properly in Operation before the cross takes
place

Having thusdescribed my invention and its
method of operation, what I claim is—

1. Incombination with a source of electric
energy, a plurality of railway switches and
signals, motors and mechanisms for operating
the same, operating-circuits, an electromag-
netic cut-out for cutting off said battery in
the event of a cross between any active wire

and any wire Jeading to the opposite pole of

the battery, a conductor common to all switch-
motor circuits, a conductor common to all
signal-motor circuits, a shunt-circuit around
sald cut-out, a conductor, and a resistance-
coil connecting said shunt-circuit with said
signal common, substantially as set forth, for

| the purpose of holding signals propelly set

prior to such cross from going to the danger

hcient current to main-

804.126

position in theevent of a cross and theaction
of said cut-out.

2. In combination with a source of electric
energy, a plurality of railway switches and
signals, motors and mechanisms for actuating
the same, operating-circuits, an electromag-

30

35

netic cut-out for cutting off said battery in

the event of a cross between any active wire

and any wire leading to the opposite pole of

the battery, an auxiliary circuit-breaker re-
lay for cutting off said battery at a second
point, a conductor common to all switch-mo-
tor circuits, a conductor common toall signal-
motor circuits, a conductor connecting the
coll of said circuit-breaker relay with said
switch common, a conductor connecting said
coll with saild signal common, and a resist-
ance-coil in each of said conductors leading
from said coil to said common conductors,
substantially as set forth, for the purpose ot
holding signals properly set prior to such
cross from going to the danger position in the
event of acrossand the action of said cut-out.

In witness whereof I have hereunto set my
hand in the presence of two witnesses.

WINTHROP K. HOWE.
Witnesses:

J. F. Braam,
A. J. BELFRY.
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