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had therein to the accompanying drawings. -

- IO

N operated by elee_trical-"eonnec'tions.‘whereby
~the signal will be

_1'.'5

~ the normal

- With this
- have reference to 2

20..

- UNITED STATES PATENT OFFICE.

ROBERT SKEEN, OF MADISON, ILLINOIS, ASSIGNOR, BY MESNE ASSIGNMENTS,

‘TO THE SKEEN ELECTRIC SWITCH AND SIGNAL COMPANY, OF ST. LOUIS,

MISSOURL. |

ELECTRIC SIGNAL.

SPECIF.‘LU.A_TION forming p&i}h of Letters Patent No. 574,954, dated J ﬁnua.rjr 12, 1897
R  Application filed May 11, 1805, Serial No. 548,084, (No model) |

To all whom it may concern: EAT
Beitknown thatl, ROBERTSKE EN, acitizen

of the United States, residing at Madison, in |
Madison and State of Illinois,
-have invented certain new and useful Im-

the county of

provements in Electric Signals, of which the
following is a specification; reference being

This invention relates to certain new and
useful improvements in electric signals..

The main object of my improvements is to |

provide self - locking means automatically
locked, and also the switch
mechanism controlling said signal, in both

_ and the danger positions of the
signal. -- SR -

1 rotatable crank-shaft, an

electromagnet, and a slotted ‘connection’ be-

~ tweentheelectroniagnetand cran k-pin onsaid

| Gléimﬂl_;

30

- -sponding parts, Figure 1 represents a.side
_ the 'swi _ and- a section |
‘through'the inclosing hood and the case of the

35

shaft, whereby said connection will engage
with a lug or stop

moved to unlock the same. |

Other peculiarities of construction and ar-
rangement will be hereinafter f ully deseribed

in this specification and pointed out in the

In the accompanying drawings, on whi¢h
like reference - characters indicate corre-

view of the switch device.

lamps; Fig. 2, a partial side view, the section
taken on the line « z of Kig. 1, looking to the

. left; Fig. 3, a central vertical section through
-anelectroniagnet and the crank-shaft with the

~armature raised; Fig. 4, a similar view with
the armature down and the parts inlocking |
- position; Fig, 5, a plan-viewon line y yof Fig.

1 with the solenoids and wiring indicated in

- selves: Fig. 7. a

43

diagram; Fig. 6, a plan of the solenoids them.-

[

and diagram of connections; Fig. 8, adiagram

- of crossing trolley-lines having. insulated sec-

~\

.

tions™ and my switch device

temporary. contact

objectin view my improvements

and lock the shaft against
any movement: till.'sa;id'_eonneetion be first

plan-of the lamp-chamber-

_ wired thereto;
Fig. 9, a similar diagram to Fig. 8, showing a

_ device, the switch .and |
lamp:signal exemplified; F ig. 10, a detail of -

3

|

‘crossing trolley-line. _
sulated section A’ B’, Tespectively, extending

insulated section will cut off

signal to the latter line, and

'F for signaling the line A.

a double contact device used in Fig. 9, and
Fig. 11 another diagram view.

My invention relates to a switch device

to'restore the switch and signals to normal
position after the passage of the car from the

[

danger position.

-

| operated by a caron an electric or other road
for cutting off the curreni{ from a portion of-
| a‘crossing line, to a self-locking feature in -
the switeh to prevent change in the switch

and the signals connected thereto, and to an
unlocking arrangement operated by the car

55
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'In the construction shown by the drawings

exemplifying my improvements my inven-

| tion is illustrated in connection with two elec-
trie lines crossing each other, and theswitch-

operated signal is shown at.or near the cross-

running in one direction, and the letter B the
In each- line isan in-

| ing, asindicated in Fig. 5 and diagram Fig. 8. -
- Let the letter A designate the trolley-line

70 .

from at or mear the crossing to a point.a snit-

able distance away (say two hundred feet).
The car on either line that first arrives at its
the current from.
expose a danger-

the other insulated section,

lock the signal

75

till the first car has passed the crossing, when .

the signal will be automatically returned to

8o

““safety,” and the switch device may then be

operated by the car on the crossing line. -

. Referring to Figs. 5 and, 6, the switch de-

vice consists of two electromagnets C ¢ for

the trolley-lineA in the form of solenoids

provided with movable cores ¢ ¢/, which have

& locking connection with a crank-shaft E,
.| adapted to expose a visible signal to the crogs- -
ingline B. ,Similarly the trolley-line B is

provided with a pair of electromagnets D D’

in the form of solenoids having similar cores

90 .

dd', withlink connection to a transverse shaft

' The first solenoid in each set is for setting

the signal at *‘ danger,” and the second solen-
“oid, (C'and D) in each set, is for restoring the
respective signals to their normal *“safety”

posttion. .. . . T
- On the shaft E is a commutator G, having

an insulated pertion ¢, Fig. 2, and a pair of 1 o

95
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brushes II H' Operati ng with the commutator

" to complete or break the electric circuit for

IO

- one of these sections.
‘completed, and the switch is operated to cut

25
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the line 3. Thus the brush H is connected
to the live wire B, and the brush II' is wired
through the electromagnet I to the insulated
section B'. Similarly the shaft I has a com-
mutator I, having an insulated portion ¢ and
matching brushes J J'. The brush J is fed
from the same source of eleciricity as the
brush II; thatis, it is shown as wired in mul-
tiple with the brush Il froin the live wire B.
It may have a separate source of current, if
desired. The brush J’ is-wired through the
electromagnet C to the insulated section A’

‘and corresponds with the brush II' on the

other commutator.

The normal position of the switch is with
the commutators connecting their respective
brushes and forming a cireunit from the feed-
wire or source of electricity to both insu-
Jated sections A'and B'. Thereis, however,
no ground connection until a car arrives on
The cireuit i1s then

out the other insulated section till the first car
has passed the danger-point. For example,
if the car on the line A reaches the insulated
section A’ first 1t will complete the circuit

through the electromagnet C and the brushes

J and J' to the source of electricity. 'The

current through C will energize the coil and

act strongly on the core ¢ to pull it upward

and rotate the commutator, say, ninety de-

grees, thus breaking the connection between
the brushes II II', as the commutator will be
turned to contact the brush 1I with the in-
sulated portion ¢, as shown in Fig. 2.
will make a second break in the circuit for
the line B, and now any car arriving on the
insulated section DI’ will be unable to ob-
tain current till the first car on the line A
has passed the danger-point. This effects a
perfectly safe cut-out for the crossing, as only
one car at a time can pass the danger-point.

In order to restore the shaft E to its normal
position, in which both brushes 1I I’ are elec-

trically connected through the commutator G,
I provide the second solenoid C', connected to

the shaft E on the opposite side from the coil
C. Atornearthe crossing of the two lines is
a double contact device, such as is shown in
I'ig. 10, consisting of a pan 1, mounted above
the trolley-line cn insulated connections 2 and
wired to the said coil C', as shown in Fig. 5.

A shunt-cireuit is completed to the ground

through this coil C' when the trolley-wheel

- makes electrical contact between the trolley-

6o

wire ¢ and the pan 1*. This momentary en-
ergizing of the coil C' will rotate the shaft E
back to its normal position and span the
brushes again.. Fig. 5 shows the shaft E ro-
tated ninety degrees from its normal position
by the car on the line A, so as to cut out the
current from the insulated section B’ of the
line B. At the same time it exposes a vane
or vanes E' on the shaft E asa danger-signal
to the motorman on the line B to indicate

- This

alle =g

change them and falsify the signal.

tain the shaft in this position.
the latter device is freed, as will be presently

why he is without current should he arrive
on the section B'. . '

The shaft F will remain in ifs normal po-
sition (shown in Fig. 5 with the edge of the
vanes F' exposed to any car approaching on
the line A) until a car on the line B shall
reach the insulated section B’, energize the
solenoid D, and rotate the shaft F ninety de-
arees, thus breaking connection between the
brushes J J' and cutting out the insulated
section . A’. When the car on B passes the
pan 1°, wired to the coil D', the latter coil is
momentarily energized and returns the shaft
F to its normal position and completes the
connection between the brushes J J'.

A locking feature for the switch device is
herein shown, by which means the signal will

be loecked against any accidental change in

both the safety and danger positions. Thus
the wind beating on the vanes could not
This
locking is secured by providing a slotted link
connection between the core and the crank-

shaft bearing the ecoinmutators.
Figs. 3 and 4 show the action of such lock-

ing device. Under the influence of the cur-
rent passing through the solenoid-magnet C,
for instance, the core in Iig. 3 is drawn up-
ward and the shaft E rotated to. the position
shown. This isthe position indicated in Fig.
1, in which the locking deviece on the other
end of the shaft E is shown down to main-
Now when

described, the shaft will rotate in the oppo-
site direction under the influence of the core

¢, attracted by its armature C', and the inert

core ¢ will descend and slide alongside a stop
or projection I, so as to slip by the same,
like a bolt, on account of the slotted connec-
tion of the link with the crank-pin, whereby
the link continues to descend after the erank
has rotated to its lower position. Any tend-

70
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ency of the wind to turn the shaft is resisted

in onedirection by thelink’sengagement with
the crank-hubandin the otherdirection by the
stop K,asindicated by the dotted arrow, Fig. 4.
It will be seen, however, that the core and link
are in their best position to be drawn upward
when the solenoid-magnet is energized. ‘T'he
first effect of the upward movement will be
to free the link end from the stop K. The

bottom of the slot then acts on the crank-pin

to rotate the shaft, and the link will swing
out in an are, as shown by the arrow in full
lines. The upward action of the core ¢ at
one end of the shaft E will throw down the
core and link at the other end or part of the
same shaft, so that while one link is raised
to rotate the shaft the other link is lowered
to lock the shaft. This featureis applied in

‘duplicate to each shaft, so that whichever

position the vanes may be in or whichever
cut-out is to be locked the result will be posi-
tive. Thus the coil connecting with an in-
sulated section A’, for instance, will positively
lock the switch device to eut out the seetion

115

125

130
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= B’ on the other line oi:- sl'lmfﬁ;_?~ a visible signal
to the other line, or both, which switch and

signal, or either, cannot be ¢hanged till the
~contact of the trolley with the pan 1* sends.

5 arelease-current through the unlocking-mag-
net, C in this instance, and thus restores the

. shaft to normal position again. - "
. I have described a signal suitable for day

service. It remains to show the connections |
- 10 and constructions for a night signal. |

__Referring to Figs. 2 and 5, the letter L in-
dicates a brush contacting with the commu-
tator 1. In the figures it is shown in contact
with the insulated portion 7 and wired to a
15 lamp M. An insulated table N supports and
electrically separates the brushes and other
devices' mounted thereon, as shown in the
figures. Thus no current can pass to the
lamp through the brush L till the commutator
the lamp-
brush to rest on the conducting portion of
‘the commutator and so eleetrically connected
‘'with the brush J, wired to the trolley-wire.

This rotation of .the shaft and commutator

25 to this position oceurs when a ear.on the line

B arrives at the section B’ and cuts out the
~insulated section A’, at the same time rotat-

" ing the vanes F' to vertical in the direction

-~ of the arrow, Figs. 2 and 5.

i

35. therewith and to the lamp-brush P that econ-

_ "The lighting of

30 the lamp would then show red through. the

-~ glass in the same direction, the grounding of
‘the lamp-circuit being indicated in Fig. 2.

- Another lamp O is located in aseparate cham-

- ber from the lamp M and wired in multiple

tacts with the commutator G. The sides of
the two lamp-chambers are closed by re-

~ versely-colored. glass, as -indicated, or the
. globes inclosing the lamp-filaments may be
40 of different-colored glass. The main point
1s that the chamber supporting the lamps
does not necessarily rotate in -this construc-

~ tion, but that one of the two lamps will show a.
~ danger-signal to the opposite line at the same

45 time such line is eut out as to its. insulated

5o similarly opposed and answer

L

- of the lamps clearly and the arrows show the
lower lamp as burning to show red to the car
approaching on the line B. The vanes E’ are

the same pur-

- pose in the daytime. 'Whether said signals

are shown or not, however, the main point is
- that the locking-switch has'cut out one of two

lines temporarily to give the right of way to

55 the other line; and that this right of way is
.absolute in that the crossing line eannot ob-
tain its current till the former line returns
“the locked switch to normal position once
~ more..” Intheform illustrated the lamp-cham-

50 ber has sides which are formed by oppositely-

~placed red and green glass, respectively, the
- upper chamber having the lines of exposure

for the red and green lights at right angles -

- to the green and réd shown below. Thus the

65 lamp in one chamber will; be dead, while the

~ lamp in the other chamber will be b arning to
- show red and green in directions at right an-

section.” The figures will show this wiring

3
W

o

gles t0 each other, . In other words, the one
lamp always shows red to one line and green
to the other, while the other lamp always
shows green to the first line and red to the
crossing line. Figs. 1 and 7 also indicate the
wiring of the lamps, and in the latter figure
the position of the brushes and commutators
with their connections is shown in diagram.

In-some cases it may be required to sepa-
rate the lights a greater or less distance, such
as at the ends of tunnels, to indicate the dis-
tance between one train and another follow-
ing. - -

Fig; Oshowsin diagram ared and green light
connected toa switch, as previously described.
In this case, however, the pan previously de-
seribed is in duplicate and takes the place of
the insulated section of the trolley-line. The

70

75

30

passage of the trolley over the pan 19, for in- -

stance, has lighted the red lamp by sending a
current through the switch previously de-
scribed, has thus lighted the red lamp and
locked it in its position, so it will continue
buruning ,till the trolley passes over the sec-
ond pan 1%, as before. The latter sends the

release-current through the switch deviceand -
cuts out the red light and cuts in the green.

Thesamearrangement of red and green lamps
may also be employed for crossing lines, as

ley-lines A and B. - »
The locking of the switch prevents change

- of signals either by accident or design, and

QO

95
indicated at the left of this figure by the trol- .

100

also makes positive the supply of current to -

{-one car, while it just as positively cuts off
the motive current from the other car In two

crossing lines. | | -
- While I have deseribed, for simplicity and
better showing of the invention, the cut-out

and locking feature as applied to one electric

line and another electric line crossing the

103

former, it will be understood that one of the -

crossing lines only may be electric and that
the signal may be relied on to give warning to

ITO

the crossing line of the approach of a car to -

the danger-point.
therefore claimed, broadly, whether there be
one or more electromagnets and switch cut-

- Referring to Fig. 11, the locking-signal is

shown in diagram as used in connection with

‘a road having an electric conductor or live

wire, preferably double, as shown, extending

alongside the road. At one point on the road
1s located a circuit-closer of ‘any well-known -

kind,-which is wired to the operative electro-

The locking feature is-

11§

120

magnet and then to the feed-wire on one side.

On the otherside of the circuit-closer the wire

runs to the return-wire of the electric con-

ductor or may run to the ground, as desired.
At another point in the road is asimilar elec-
tric circuit-closer similarly wired to the un-
locking electromagnet for the same signal.

A car therefore passing over the first circuit-

125

130

closer will operate the signal, lock it in the
position to which it is moved, and maintain

it in this position till it is unlocked by the
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passage of a car past the second point, there- | cut-out therefor, a train-stopping device on

by operating the unlocking device and re-
turning the signal to its normal position.

The latter device does not depend upon an
electric road for its success, but may be used
on steam or cable roads, and the signal may
be placed either on the road or some other
point where it is desired to signal.

The signal may be for day or night obser-
vation, by sight or other sense, as it is evi-
dent that a light, a semaphore, a gong, or
other device can be connected to the operat-
ing means and be actuated by said means,
maintain such actuated condition during the
period in which the car passes from one cir-
cuit-closer to the other, and be released or
returned to the normal position when the car
passes the second cireuit-closer. |

In this connection it may be observed that
the locking and unlocking device previously
described and the operative means for the
switch will operate equally well from which-
ever side of the signal the car approaches.
That is tosay, while I have just deseribed the
signal as being operated by a car passing
from one circuit-closer to the other in one
direction, yet I wish to be understood that by
my construction and arrangement the signal
will be equally well operated by a car pass-
ing 1n the reverse direction on the same or
otheradjacent track by means of suitable con-
nection. | |

Thus it will be understood that by suitable
connections with the traffic-road the signal
may be used as a block-signal and signal
either in the rear or in front of a moving
train, or both. Thus when one train runs up
and for any reason stops on a certain block
another train will be properly signaled, ac-
cording to the connections of the signal, as
may be desired. | ~

ITaving thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, is— " -

1. Theé combination with the crossing tracks
and anelectric conduetorextending along one
track for supplying electricity as a motive
power, of means under the control of a train

moving along the othertrack for temporarily

cutting the electricity off from a portion of
sald conductor along the first-named track,
and a locking device to lock said means
throughout the duration of said temporary

cut-out.

2. Asystem comprisingatrolley-wire which
supplies a working current for a car, said trol-
ley-wire having an insulated section in prox-

1mity to a crossing or other danger - point, |

there being a branch wire connecting the in-
sulated section to the adjoining portion of the
trolley-wire, and an auntomatically-locking
switch in the branch wire for positively con-

trolling the electrical eondition of the insu-

lated section. -
3. A system comprising an electrical road,
an 1ntersecting road, an insulated section of

Salllc, '

the intersecting road operatively connected
with said cut-out to block traffic on one road
when the right of way is given to the other
road, and an automatie device for locking the
cut-out and the signal controlled thereby in
the safety and danger positions thereof, re-
spectively. . | o

4. The combination with two electric roads
in proximity to a crossing or other danger-
point, each provided with an insulated sec-
tion near said crossing, and also a’'secondary

| section of electric conductor forming a con-

tact deviece beyond its respective insulated
section in the direction of travel, a switch
electrically. connected to the insulated sec-

tions of both lines to cut out one or the other

section respectively, operative means forsaid
switch and wired to the insulated section on
each line that first contacts with the car, and
a self-unlocking operative device betweéen
said switch and the second contact device on
each line respectively, to return said switch
to normal position. | T
- 5. An electric cut-out comprising a rota-
table or osecillating piece having a crank, op-
erative means,a connection of variable length
between said crank and operative means, and

a stop adapted to engage laterally with the

sald connection in an extreme position of the

G. An electric signal comprising a commu-

tator having a crank, an electromagnet, an

armature therefor provided with a slotted ex-
tension operatively connecting it to said
crank, and a stop adapted to act laterally on
sald slotted connection near its crank end,

substantially as described.
7. An electriccut-outcomprising a commau-

tator,brushes therefor with their connections,
a crank shaft and pin for said commutator,

an operative link having a slotted engage-
ment with said crank-pin and limited in its:

forward movement, and a stop obstructing
its backward movement in a circular diree-
tion till it be first moved longitudinally to
pass such stop. -

8. An electric signal comprising a commu-
tator-switch, brushes and their respective
connections adapted to be cut in or cut out
according to the position of said commutator,
a lamp-signal, a brush contacting with said

commutator and wired to said lamp-signal

and normally resting on an insulated portion
of said commutator, but fed from one of said
brushes when the current is cut off from the
other brush by the rotation of the commuta-

tor, and operative means for said commuta-
- tor.

+

9. An electrie signal comprising a plurality
of signal-lamps wired in multiple and prop-
erly grounded, a plurality of commutators
having each an insulated portion, a pair of
brushes for each commutator and wired to
their several connections, and a brush for
each commutator normally resting on the in-

working conductor on the electrical road, a | sulated portion thereof and fed from one of

+
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said pair of brushes when the commutator is |

rotated to cut out the other brush on the

same commutator, whereby a current 1s sent

. to the lamp wired to the said lamp-brush in

‘eirenit. .

10, An electric signal comprising a pair of

stationary lamps adapted to show one color

. or-another color from the same point of view

10°

according to which lamp is lighted, said
lamps being wired in multiple and grounded
in common, a commutator-switch for each
Jamp, brushes respectively wired -to their

connections, a lamp-brush for each commu-

~tator wired to its respective lamp, operative

s

means for each commutator and a self-lock-
ing deviee with its electrical connections to

lock and release said commutator at prede-

~ termined periods.

20

'11. An electric signal for a pair of crossing

‘roads, comprising a pair of semaphore-bear-

~ ing shafts mounted transversely toeachother

and adapted to be rotated ninety degrees to
expose the edge or the face of the semaphore

- to its respective road, an automatic self-
.25

locking deviee for each shaft at each limit ot

its rotation, and means under control of each |

“1oad for operating the signal on the other

o
35

10

road respectively. .
12, An electric signal for a pair of crossing

roads, comprising a pair of axles mounted

transversely to each other, a pair of cranks
oppositely arranged on each axle, a pair of
solenoid-electromagnets for each shaft, cores
therefor connected to the corresponding pair
of cranks, each pair of magnets being under
control of one line, a pair of contact devices
on each line wired to the corresponding pair
of magnets, and a locking device for each
limit of motion of said cranks, whereby the

car passing on either line will expose a danger-

signal to the crossing line and lock it in said
position at the beginning of a predetermined
period, and unlock it at the end of said period

of travel between a pair-of contact devices.

13. An electric signal comprising a crank-
shaft, a solenoid-electromagnet and adjunc-

‘tive electrical connections,a core for sald mag-
- net, a link pivoted tothe core at one end and }-
- having a slotted connection with the erank-
pin at the other end to rotate the- latter till
- the link engages with the crank-hub, and a

stop adapted toact laterally on the crankend
of said link at or near this limit of rotation
of the crank, to lock the -crank against re-

turn movement till the link be first operated
longitudinally to pass the stop.

14. An electric signal comprising a rotata-
ble shaft, a signal controlled thereby, a palr
of cranks oppositely disposed on said shaft,
a' pair of clectromagnets operatively con-

‘nected to said eranks and adapted to be en-

ergized alternately, a locking device for each
limit of rotation of said shaft,and electrical
connections forsaid pair of magnets, whereby
one magnet will lock the shaft in one rotated
position, and the other magnet will unlock
the shaft, rotate it and lock it in the other
position. .

- 15. The combination with a traffic-road,
and an electric econductor extending along
said road, of a signal, an electromagnet for
operating said signal, a circuit-closer located
at one point in said road, a branch wire ¢on-
necting said electromagnet and circuit-closer
with the electric conductor, another eircuif-

closer located at another point in said road,

55
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another branch wire and electromagnet tore- .

turnsaidsignal toits former position,whereby

the passage of .a car will operate the signal
at the said first point in the road, and return
the signal to its original position when thecar
rassesthe said second point in the road.

16. The combination with a traffic-road, of
an electric conductor along said road, a sig-

nal, an electromagnet operatively .connected
to said signal, a locking device in connection
with said electromagnet, a circuit-closer lo-
cated at one point in said road adapted to be
operated by the passage of a car,a branch
wire connecting said éircuit-closer with said
electromagnet and electric conductor, a sec-
ond circuit-closer located at another point in
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said road, and operated by the passageof &

car, an unlocking device connected to said
signal, a branch wire throughsaid unloeking

device, the circuit-closer and source of elec-
trieity, whereby the signal will be operated
by the passage of a car past the first circuit-
closer, be locked for a predetermined period,

“and De unlocked at the end of said period by
a car passing the second circuit-closer.

In testimony whereof I affix my signature
in presence of two witnesses.

_ ROBERT SKEENX.
Witnesses: |

II. M. PLAISTED, |
D. P. LITTLE..
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