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do all whom it may concérn:

Be it known that I, ELisEA H. TOBEY, a

citizen of the United States, residing at Den--

ver, In the county of Arapahoe and State of
Colorado, have invented new and useful Im-
provements In Interlocking Mechanism for

Railway Switches and Signals, of which the |
| | | an elevation of a complete plant as it is ar-

following is a specification. o
My invention relates to improvements in
safety signaling and switch-interlocking mech-

anism for railway crossings, switches, signals,

and draw - bridges, operated from a central
station or tower, whereby to lock and unlock

‘the signals and switches, and to indicate to

the engineer ‘“danger’’ or “‘safety’’ in the con-
dition of the ‘‘tracks’ for trains running orto
be run thereon. . N |
Theobjectand purposeof myimprovements
are to make it impossible for the station-op-
erator to cause accident to approaching trains
by giving wrong signals, and to lock and un-

lock both the signals and the switches by the

same device. |
In the organization of my system of co-
operating interlocking signals and switches a.
train cannot be let through the station nor the
rightof way given a train by the outer or inner
signals until after the switches on that line of

- track are so placed and locked as to let the

train through safely. By my improvement
the placing of these switches for said track
releases the lock of the outer or inner signals,
50 that they can then be moved or turned to
“‘safety’’ to give the right of way to the com-
Ing or going train, and it is the turning of
these signals to ‘“‘safety’’ at the same time and
by the same movement that locks all switches
and signals which are required to be locked
for the safe transmittal of trains on this line of
track. The turning of these outer or inner
signals to ‘‘danger’’ operates to release the
same line of signals and switches from their
locks. It is in this way that all the switches
and signals of the station are controlled,either
to their interlocking or their released relation
for the several lines of tracks, by the outer or
inner signals, so that there ecan be no accident
to trains, whether coming in or going out.
My invention embraces an interlocking

50 mechanism for the signals and for the switches,

by which the shaft operating elther the sig- | tical shafts are connected with the signal-op-

nal or the switch is locked by a forked arm oi
deviee carried by a shaft operated by thesame
lever which operates the signal or the switch.
~ Referring to the accompanying drawings,
Figure 1 represents in perspective so much

55

of my improved interlocking mechanism as
illustrates the construction of its parts; Ifg.2,

ranged in the signal - tower, three of the op-

60

erating - levers, Nos. 1%, 2°, and 4%, and their

interlocking connections, being shown in the

| positions in which they are moved to operate

the switch and signals and to lock the signals
or switch to “‘danger.”” Figs. 3 and 4 repre-
sent sectional elevations of the same. Fig. 5
represents by outline diagram a double - track
junction to illustrate the position of the
switches, the signals, and their connections
with the interlocking mechanism in the tower.

Kig. 6 is a plan of a switch, and Fig. 7 repre-

sents a high signal-post, the signal whereof is

controlled and locked or unlocked by the in-

terlocking mechanism. -

~ In the tower are arranged a number of ver-
tical shafts, 1, 2, 3, 4, 5, 6, 7, 8, and 9, of
angular or square cross-secetion, suitably
mounted in a box, B, below the surface of the
ground, and at their upper ends ina plate, C,

“of the frame of the tower, as shown. These

shafts are placed in a line side by side, all of
the same height, each having a bevel-pinion,
D, fastened onits upper end, below the tower-
floor, and these shafts arein number suited to
the number of switches and signals of the sta-

-tion.

Immediately above and in line with the row

of vertical shafts is arranged a fixed horizon-

tal shaft, I, upon which bevel pinions or seg-
ments B are mounted at intervals, 8o as to
turn loosely thereon in gear with the pinions
D of the vertical shafts, and to each of these

loosely-turning pinions or segments is fast-

ened a hand-lever, designated 1*2° 3° 4% 5° 6" 7¢
8" 9. EBach lever is supported loosely upon
the shaft E in a suitable fixed quadrant, H,
and extends above the floor of the tower, so
that the moving of either of these levers will
cause the vertical shaft to which it is geared
to turn a quarter of a revolution,fora purpose
to be presently stated. Certain of these ver-
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' erating shafts, and certain others of the ver-

IO

tical shafts are connected to the switch-mov-

Ing device, as shown in Fig. 4, by means of
arms ¢ and rods b, or by means of pulleys and
wire cables, as shown in Figs. 2, 3, and 5, so
that the turning -of the vertical shalfts by-their
separately-connected levers operates the sig-
nals and the switches as may be desired.

The interlocking devices are combined with
the switch and signal operating shafts in a

-~ simple manner for doing the work.

Bach of the vertical shafts, except 1, 7, and

- 9, has a bevel-pinion, I, below its upper bear-
- ing,'which gears with a bevel-pinion, J, fixed

_-15

| 20

on the horizontal shafts K, the number of the
latter corresponding with the number of the
vertical shafts to be locked, and arranged one
above the other at the side of the vertical
shatts in bearings in fixed uprights L. Inthe
disposition shown of the gears I and J the

upper horizontal shaft, K? is geared to vertical

shatt 2, and the lower horizontal shaft, K¢ is
gealed to the vertical shaft 6, and the gears

for the other shafts are mtermedlately dis-

25

posed. FEach of these horizontal shafts is |

provided with one or more forked locking-
arms, M, placed in position to embrace, when

turned in one direction, the angular vertical |

shafts to lock them from being turned. These

forked locking-arms are placed upon their
~ shatts so that the partial revolution of the lat- |

ter will carry the locks through a limited are

~over the vertical shafts, or away from them,

39

to lock and to unlock or release the loeks of.
the signal and switeh operating shafts. The

forked. locking - arms can be adjusted or

~ changed to act w1th different vertical shafts,

40

as may be required for the safety of trains
passing through the station on any deswed
line of track.

The signal-supporting shaft N is shown In
Fig., 7Twith a pulley, P, on its lower end, in-

closed 1In a suitable base of the signal- post

45

- nection, as 1n Fig, 4,

and around which passes the wire cable Q,
Ifig. b, to the lever-operated shaft in the tower;
but a crank arm may be used for a rod- con

In Flg 6 the switch is shown as bemg op-

~erated by a wire cable and pulley, R, the cable

50

55

S passing through guide-pulleys T t0 a similar
pulley, U, on the tower-operating shaft; but
crank- arms and rod- connectlons may be used
instead of the pulleys.

- The quadla,nts for the hand-levers are se-
cured to the iron plate C under the floor, and
the vertical portion or sides H of said quad
rants form segments having notches v to re-
ceive a spring-actuated bolt or lateh, », car-

~ried by the hand-lever to retain the latter in

€O

1ts front or back position, as shown in Fig. 8.
Inthedescribed use of the partially-rotating
arms or fingers M the switches 4 and 5 or the

- signals can be interlocked one with the other,

as may be desired, and the throwing of a
switch from the main track will lock all S1g-
nals thatin any way interfere with that switch

'and release the signals desired. The move-

L

‘mentofthé signal to “allrlght” -Or “Safety”

will lock all switehes that in any way infer-
fere with the right. of way over the tracks,
thus giving an absolute safeguard against ac-
cident. This is of great Importance when
there are a large number of switches and sig-
nals at a station, and where it is necessary to

work a number of tracks at once.
In Figs. 2 and 5 the levers 1%, 2°, and 4ﬂ are

thrown to backward positions. The reststand

forward, and the dispositions of the locking-
arms on their respective carrying - shafts
should be as follows: The arm on horizontal
shaft geared with vertical shaft 2 should be

set locked with vertical shaft 4. The arm or

shaft geared with vertical shatt 3 should be
set unlocked,but opposite vertical shaft4. The
arms or shaft ceared with vertical shaft 4

should have locks set one opposite fo vertical

shaft 2, but unlocked, and one setlocked with

70
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vertical shafts 6. Thearm onshaftgeared with

vertical shaft b should have lock sef locked
with vertical shaft8. The arm orshait geared

with vertical shaft 6 should have lock s—et un-
locked opposite vertical shaft 5. The arm on
shatft geared with vertical shaft 8 should have

lock set unlocked opposite vertical shaft 5.

In this arrangement vertical shafts 1, 7, and
9 have no horizontal shafts and gears to work
them, as I prefer not to lock the distant sig-

QO

95

nals in a plant where there are frequent pass-

ing trains for the reasonstated. The locking-
arms may be made adjustable upon their shafts

by screws w, to secure them in proper posi-

tions for operations with the shaft with which
they are intended to operate.

ICO

Description of the operation of my smtch E

and signal interlocking device: The train
run only one way on each track, as shown by
the darts in Fig. 5. This plan represents two
switches and seven signals, 1, 7, and 9 of
which are the distant signals, and 6, 8, and 3

the inner signals,and No. 2 the branch down-

signal, and 4 and 5 are the switches. I will
here state that the switch-leversare numbered.

with numbers corresponding to those of the
| switches Nos. 4 and 5, and may be also paint-

ed red. All signal-levers are numbered to
correspond with the numbers of the signals,
and may be painted green. It isnotabsolutely
necessary that the distant or outer signals
should be locked as in the plan shown. I
have not shown such provision. Still, if nec-
essary, 1 can lock them. My reason for not
providing for locking them in this case is that
in a plant where a great many trains may be

passing from the main track to the branch

track, and from branch to main track, by not

instances are six hundred feet from.the inner
signals) I can let a train into the system as
far as the inner signals without fear of acei-
dent,and thereby much time 18 saved in hand-
ling tl&lnS | -

I will now give operation of the plant. 1

will first give description of the plant as it

would be were it in its normal position.
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'lock_mg the distant signals (which in many

I30




IO

15

20

25

3C

| 324,614

All signals would indicate *‘danger?’ with
signals Nos. 8and 21ocked to “danger.”” These
being the only oneslocked, 8 would be locked
by switch-lever No. 5, and No. 2 locked by
switch-lever No. 4. All switches are set on

the main tracks, and all levers in the tower

are in theirforward position and secured there
by the spring catch-bolt # on the front noteh,
v,0f the quadrants H. This thenis the normal
position of everything in this plant.
We will now change the system and de-
scribe the change.
ing to pass a train from the main track down
onto the branch track, takes hold of lever-han-
dle No. 4, raises the spring-bolt # from out of
the front notch in the quadrant H, pulls over
the lever until the spring-bolt drops into the
back notch in the quadrant. Thus has the
lever described the distance it has to move,
and i8 again secured as when in its first posi-
tion. Now, what has the movement of this
No. 4 lever changed? It has moved No. 4
switch-rail from the main track down to the
branch track as shown in Fig. 5. It has
also unlocked No. 2 hranch signal, which
was 1n its normal position locked, as before
stated. It hasalso locked signal No. 6, which
was unlocked. This signal now defends the
crossing-point of the tracks.
nals were at ‘‘danger’”’ before this No.4 switch
was moved from the main track; but this last

- movement has locked them there, where they

35
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nal has been given.

must remain until No. 4 lever moves the
switch-rail back to the main track,when they
will again be released. As yet,no safety-sig-
No. 2 signal now being
unlocked we will give it the ““all-right’’ or
‘““safety’’ signal by pulling back-lever No. 2 to
its back position. Now, this turning of signal
No. 2bylever No.2hasalsolocked switch-lever
No.4. No. 2signal now being at “‘safety’’ I will
turn the distant No. 1 to ‘“‘safety.”” Now the
train can pass from outside the system through
the station on the branch downtrack with
perfect safety, as shown by IFFig. 5. Thus it
will be seen that any desired changes can be
eftected with my system, and it is not deemed
necessary that Ishould deseribe other changes.
There are many levers in any plant which are
unlocked, but should the operator by mistake
throw over a wrong lever in my system it
could do no harm, for such movement would
lock any other switch or signal which could
in any way cause an accident.

I claim— |

L. In an interlocking switch and signal
mechanism, the combination, with the switch
and signal connecting shafts and their oper-
ating-levers, of the horizontal shafts geared
with said signal and switch connecting shafts
provided with locking - arms adapted to be
locked with said vertical shafts, for the pur-
pose specified. R |

2. In an interlocking switch and signal
mechanism, the series of horizontal shafts pro-
vided each with one or more locking-arms ar-
ranged with vertical signal and switch con-

The operator now wish-

These two sig-

necting shafts to operate, as specified, tolock
the switches and the signals, and to release
them by a movement of said locking arm or

70

arms in the arec of a circle toward and from

sald vertical shafts. |

3. The combination, in an interlocking
switch and signal mechanism, of vertical sig-
nal and switeh connecting shafts having an
angular cross - seciion, with the horizontal
shafts carrying forked locking-arms arranged
to be locked with said vertical shafts, and
suitable gearing eonnecting these shafts with
each other and with operating hand-levers,
substantially as described, for the purpose
specified. S

4. In an interlocking switch and signal

mechanism,aseries ofadjustablelocking-arms,

and a series of carrying shafts therefor, ar-
ranged parallel one above the other, in com-
bination with a series of vertical shafts ar-
ranged parallel one beside the other along and
near the horizontal shafts, suitable connect-
ing - gearing therefor, a separate operating
hand-lever for each vertical shaft, and suit-

‘able connections forthe latter with the switches

and the signals, as set forth. |
5. In combination, inaninterlocking switch
and signal mechanism, the vertical shafts hav-

Bl

ing an angular cross-section, the horizontal

shafts carrying the forked locking-arms, the
gearing I and J for said shafts, the hand-le-

vers, the gear D I, connecting the latter with
sald vertical shafts, and suitable connections

for the latter with the switches, and with the

75

80
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signals all arranged for operation and for in-

terlocking co-operation, substantially as de-
scribed, for the purpose specified. o
6. The combination,inaninterlocking switch

and signal mechanism, of vertical switch and

signal connecting shafts, a series of horizontal

shaits carrying one or more locking-arms ad-
jacent to and in juxtaposition to said vertical
shafts, and suitable connecting-gearing for
sald shaits,with levers corresponding in num-
ber to said vertical shafts, suitable gearing
connecting them with the latter, and suitable
means for controlling the movements of the
levers to correspondingly control and limit the
movements of the signals, the switches, and
the are described by the arms which lock the
crossing shafts together and release said lock,

substantially as described, for the purpose

specified. L |
7. In an interlocking-switch mechanism for

| railway - crossings, the combination, with

switch-operating connections consisting of a
vertical shaft connecting each switch, and an
operating-lever suitably geared to said shatt,
with a horizontalshaft for each vertical shaft,
carrying a locking-arm for the latter, and
suitable gear for connecting and operating the

105

110

115
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I20

125

shaits in pairs, and their locking device, sub-

stantially as herein set forth. |
8. In an interlocking switch and signal

mechanism forrailway-crossings, the combina-

tion of ‘a series of shafts crossing each other
connected with the switches, with the signals,

130
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- 1O

~arms disposed upon the horizontal shafts. in

15

20 10. Inaninterlockingswitch and signal mech- |

as described.

‘tical shafts in the order described, whereby

and with their operating-levers, substantially
as described, with one or more arms carried
by one of said shafts and operated inharmony
with their movement, and a provision on the
other shaft whereby the said arm is adapted
to lock the said shaftsand to relea,se said 1oc,k

9. The combination, in an interlocking
switch and signal mechanism for railway-cross-
ings, of a series of shafts crossing each other
in separate parallel rows connected with the
signals, with the switches, and with their op-
erating-levers, as described,with one or more

the order described to interlock with thever- |
the switches or the signals can be interlocked

one with the other, as may be desired, for the
purpose specified.

anism, a series of shafts geared in pairs, each
pair composed of a vertical and horizontal
shaft, the two sets of shalts arranged iIn sep-
arate adjacent rows, the shafts of the horizon-

tal row carrying each one or more forkedarms 25

in fixed relation thereto, and the shafts of the
vertical row formed for angular cross-section
at the point 1n juxtaposition to the forked
arms, 1n combpination with suitable switch and

signal connecting mechanism and suitableop- 30

erating-lever connections, substantially as de-

_scrlbed for the purpose Spemﬁed

In testimony whereot I have hereunto set
my hand in the presence of two subsecribing
witnesses.

ELISHA H. TOBEY.
‘Witnesses: o

GEORGE Rust,
EDWD ]] STARCHFIELD
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