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To all whom it may concern:

Be it known that I, FrRaNK P. BENJAMIN, a
citizen of the United States, residing in the
city, county, and State of. New York, have in-

vented certain new and useful Improvements -
in Railway Signaling Systems, of which the.

following is a specification.

In a certain pending application for Let-
ters Patent filed by me July 29, 1891, bearing
Serial No. 401,024, I have described certain
systems of railway signaling.

My present invention in its broader aspects
includes the systems therein described.

It also consists of certain novel parts and
combinations of parts pointed out in the
claims eoncluding this specification.

The accompanying drawings illustrate a
system substantially like that described in
my said pending application, to which refer-

ence here is made for a fuller description .

thereof. They also illustrate other improve-
ments (which are the subject-matter of this
patent) embodied in forms which are at pres-
ent preferred by me; but it will be understood
that my invention is not limited to the par-
ticular form and location of the parts herein

- described, as these are for the most part sym-
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bolie, and various modifications and substi- -

tutions may be made without departing from
the spirit of my invention and without ex-
ceeding the scope of the claims concluding
this specification. : )

For the purpose of enabling others skilled
in the art to understand my invention I will
deseribe the structure illustrated in the ac-
companying drawings.

Figurelshowsin perspective a track guard-

ed by a semaphore worked by electric energy,

the line-wires and the devices along the track

being automatically operated by a passing
train. Fig. 2 shows mechanism worked by
electricenergy, which controlsthe semaphore.

Tig. 3 is a modified form of locking device
worked either by electric or other suitable.

form of energy.
Referring to Fig. 1,2 2 is a track.
3isanysuitablesignaling apparatus, shown
as a semaphore.
4 is any snitable source of electric energy.
5 5* are any suitable circuit-breaking de-
vices automatically operated by a passing

| train, included in the cireuit 15 15 from the

battery or other source of energy 4.

6 isany suitable circuit-closing device au-
tomatically operated by a passing train in-
claded in said ecirenit. The passage of the
train eauses the lever 19 to be thrown in con-
tact with the contact-plate 20 when the cir-
cuit is established, and the current flows by
18,19, 20, and 15 around the coils of the elec-
tro-magnet in circuit, by means of which it is
energized and the armature 22 is attracted
mto eontact with its eore, when the contact
flows also by way of said armature through
the core 24 around the coils of the magnet
and to the line 15. Hence the continuity of
this circuit is maintained and the magnet
continues to be energized after lever 19 falls
away from contact 20 and until the cirenit is
somewhere along the line broken. When it
is broken, the armature 22 falls away from
contact with the core 24 and will not be
brought in contact again until the device 6 is
operated. A function of the devices 5, 57,
and 7 is to break the circuit when a train
passes them, and thus to release the arma-
ture 22 from the core 24 of its magnet.

7 7* are any sunitable devices automatically
operated by a passing train for controlling
the signal 3, so that when a train is between
7 and 7* a train approaching the signal can-
not bring it to or, if preferred, leave it in a
position indieating a “clear track.” Box 7 is
contained in a circuit 46 46, connected with
the generator 52, and box 7* is ¢ontained in
a circuit 51 51, connected with the generator
53. The block between 7 and 7° may be of
any desired length. T preferto place the cir-
cuit-closing deviee 6 at such a distance from
the signal that a train going at full speed
may easily come to a dead-stop after it has
passed the circuit-closing device 6 and before
it has reached the signal.

Intheaccompanying drawingsI have shown
a semaphore standing normally at “danger,”
so that a train passing 7 will lock the mech-
anism working the signal-or will cut off and
renderivefficient the force of energy designed
under proper condition tobringitto “safety,”
thereby making it impossible to move it from
the position indicating “danger” until the
train leaves the block at 7°, when it will un-
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lock said mechanism and render.the force
operating it efficient again. A train passing
6 will energize the magnet 28, Figs. 1 and 2,
and bring the semaphore to a position in-
dicating “safety,” if the mechanism to move
it be not locked or be not disconnected. The
semaphore will then remain at “safety ” until
the circuit 15 is broken. It may be broken

by any suitable cirenit-breaking device in |

this cireuit, one such device being contained
in box 5* and another in the locking mechan-
ism controlled by box 7.
which I prefer.
in my said application, apply a lock directly
to the semaphore itself, so that it'cannot be
brought to “safety,” although the mechanism
for operating it remains intact. As fully set
forth in said pending application, I prefer to
employ locking mechanism of such a charac-
ter that it will be variously affected, accord-
ing to the namber of impulses transmitted to
it by the train by which it is locked and which
can only be unlocked by the same number of
impulses which locked it.
if there be no train on the block between 7

and 7%, a train approaching the signal will set’

it at “safety ” when it passes box 6, contain-
ing a circuit-maker, and will set it at “dan-
ger” again when it passes a circuit-breaker,
If there be a train or a part of a train on the

block between 7 and 72, a following traiu can--
not set the signal at “safety” when it ap- |
proaches it, thereby being informed of the |
Sueh |

faet that a train ison the block ahead.
is-a brief descriptionof the system illustrated
in Fig. 4, (to which, among others, my present

invention is adapted.) In my said pending

application I have shown and deseribed mech-

anism for locking the signal at “danger” when
The lock-
ing mechanism is there shown iu connection
1 which they engage are fashioned so that the
My present invention, among other things,

atrain is between boxes 7 and 7%
with the semaphore-bar.

consists, broadly, of employing a locking de-
vice in connection with a semaphore or the
mechanism or energy which controls the ac-
tion of the semaphore or other signaling de-
viee,and a deviece which when operated causes
the signal to indicate “danger” if the section
be occupied by failing to bring the signal to
“safety ” if it normally stands at “danger”
and a train entering the section locks i, or
by bringing thesignal to “ danger” if it nor-
mally stands at “safety” and a train enter-
ing the section unlocks it, thusin its broader

features including the invention deseribed in-

my said pending application, for in this ap-
plication I speak of a semaphore as the
“typical signal,” without intending thereby

to limit the application of my invention in |

this particular form of signal, as many others

are well known and may be employed for the .

same purpose.

Instead of applying the locking device to
the semaphore-bar itself, as described insaid
pending application, I prefer to apply it to
the mechanism or energy controlling the op-

This is the form -
I may, however,as described

In such a system, i

eration of the bar. It may be used in connec-
tion with any of the operating parts. Thave
shown it, however, in Figs. 2 and 4 connected
with the magnet, which draws the semaphore-
bar to “safety ” when energized.

Referring to Fig. 2, 3 is a semaphore-bar
pivoted on a standard and provided with a
counterpoise-weight 26, which isheavy enough
to keep the bar horizontal, except when the
armature 27, which it carries, is attracted by
the magnet 28 or the bar is moved by any
force controlled by said magnet, for it is ob-
vious that the magnet could be employed to
call into operation an independent energy—
as, for example, compressed air. This mag-
net 28 has its coils formed of a part of the
line-wire 15 15, so that when current is flow-
ing through the circuit 15 the core of the mag-
net is energized, its armature 27 is attracted,
and the semaphore-bar 3 brought to a posi-
tion indicating “safety.”

100 is a shaft,on which is rigidly mounted a
wheel 101, partially or wholly made of a con-
ducting material and provided with a projec-
tion 102.

103 is a metal spring attached to a support
104, the lower end of this spring being in the
path of the projection 102 on the wheel 101,
o that the spring and projection may form
electrical contact when the wheel is in one po-
sition. The shaft 100 also has attached to it
rigidly a toothed wheel 105. 30 is ashaft also
held in suitable supports, having rigidly at-
tached to it stepping-wheels 32 and 37. It
also carries rigidly attached to it a wheel 106
with one tooth.

33 and 83* are Y-arms provided with pawls.
The lower limbs of these arms are polarized
armatures of electro-magnets and are pivoted
to suitable supports. The pawls carried on
the Y-arms and the teeth of the wheels in

vibration of the arm 33 turns the shaft 30 in
one direction and the vibration of 33* turns it
in the opposite direction, the distance turned
in each case being dependent upon the num-
ber of vibrations of the arm operating at the
time. Theelectro-magnets controlling the ar-
mature 33 are included in cireuit 46, and the
electro-magnets controlling the armature 33°
are included in cireuit 51. A train passing
box 7 reverses the current fowing through eir-
cuit 46, causing it to alternate, and thus vi-
brates the Y-arm 33 and causes the shaft 30
to turn on its axis. The one-toothed wheel
106 turns the shaft 100, disrupting contact of
pin 102 with spring 103, and breaks circuit 15.
A train passing box 7 breaks circuit 15, and
hence performs the same function as to brealk-
ing eircuit 15 at 5°, which may therefore, if
preferred, be omitted. This, however,isonly

true in a system in which the line 1515 is
broken in the act of locking the semaphore.
If the line 15 15 were not broken at 102 103,
as shown, the circuit-breaker 5* would be nec-
essary to break the circuit which was made in
box 6, and so release the semaphore-arm.
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train approaching the signal passing box .6
caunot now energize magnet 28 to bring the
signal to “safety.” When the train on the
block, however, passes box 79, it causes the
current to alternate in circuit 51, and the Y-
arms 33* turn shaft 30 and shaft 100 the same
number of steps. in the reverse direction,
bringing pin 102 in contact with spring 103,
thereby making the circuit 15 at this point

complete, so that a train passing box 6 can en-

ergize magnet 28 and bring the signal toa po-
sitionindicating safety.” Itwill beseen that
each wheel of the train passing boxes7and 7%
will cause the polarized armatures to vibrate,
so that the shaft 30 will be turned more or
less, depending upon the namber of wheels
which have passed. It will also beseen that
the same number of wheels which locked the
signal must pass the box 7% to unlock it. The

wheels 101 might be set directly on the shaft |

30; but I prefer to interpose the gearing 105

106, so that the mechanism will receive a .
The impulses
might of course be caused by other means

larger number of impulses.

than the wheels.

_ My presentinvention in some of its features
is not limited in its application to systems in |
which the signal is either worked or locked |
Thegeneral prineiples re-
main the same whether electricity or other
form of energy be employed to do the work.
This is indicated in Fig. 3, which shows a de-.

by electric means.

vice worked directly by the energy of the
moving train; but theinvention isnot limited
to this device nor to the method of working
the signal, which may be worked by any de-
vice or force adapted to the purpose. In said
figure 106 is the same one-toothed wheel set
upon theshaft30. (Shown in Fig.2.) 107 is
a stepping-bar sliding in suitable ways, in
which the tooth on the wheel 106 engages.
108 is a bar provided with a slot in which the
bar 107 when projected enters. 109 isa wire
leading to the semaphore-arm, and 110 is a
wire connected with any suitable device along
the track to be moved by the passing train
or other force. The wire 110 is connected to
the bar 108 by a spring 111. When wire 110
is pulled, if bar 107 be in the position indi-
cated in the drawings it will bring thesignal
to “safety.” If, on thé other hand, the bar
107 be projected in the slot 108 when wire 110
is pulled, it cannot depress the semaphore-
bar, but will only elongate the spring 111.
This form of locking device is adapted, like
the other, for use in any part of the system
in connection with the energy or mechanism
which directly or indirectly operates the sig-
nal. Any other form of energy—as, for ex-
ample, compressed air—might be applied to
do the work, as is now well understood in the
arts. Inthe case of using compressed dir the
shaft 80 or shaft 100 could be so geared as to
turn or close a valve controlling the flow of
air when a train is on the block between 7
and 7%, so that the signal could not be brought
to “safety,” or any other suitable contrivance

effecting substantially the same end might be
employed. B o
In the foregoing specification I have inei-
dentally referred to a few of the devices
which may be employed and the modifica-
tions- which may be adopted in practicing
my invention; but I have not eudeavore_d to
specify all the devices and modifications
which might be employed, the object of th_ls
specification being to instruct others skilled in
the art to practice the several novel features
of my invention in forms at present preferred
by me and to enable them to understand its

-nature; and I desire it to be distinetly under-

stood that mention by me of a few devices
and modifications is not in any way intended
to exclude others not referred to, but which
are within the spirit and scope of my inven-
tion.

Many of the combinations and detailsillus-
trated and above described are not essential
to the several features of my invention sepa-
rately and broadly considered. Allthiswillbe
indieated in the concluding claims, as in any
given claim the omission of an element or the
omission of reference to the particular fea-
tures of the elements mentioned is intended
to be a formal declaration of the fact that the
omitted elements or features are not essential
to the invention therein covered.

In the claims I nse the terms “loek,” “lock-
ing mechanism,” “locking device,” or terms
of similar import to include not only a lock,
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strictly speaking, applied. to the semaphore

or mechanism, but any suitable contrivance
which will render the mechanism for bring-
ing the signal to “safety” inoperative for that
purpose.

Havingthus described the structures which
embody the novel features of my present in-
vention, what Iclaim, and desire to secure by
Letters Patent, is—

1. In a system of railway signaling, the fol-
lowing elements in combination: a signal, a
locking device, and devices along the track
at opposite ends of ‘a section, antomatically
operated by a passing train to work said lock
without echanging the position of the signal
when a train enters and leaves said section,
so that the signal cannot be made to indicate
“safety” while the train is on said section.

2. In a system of railway signaling,the fol-
lowing elements in combination: a signal, a
locking device, devices along the tracks atop-
posite ends of the section, automatically oper-
ated bya passing train to worksaid loek with-
out changing the position of the signal when
the train enters and leaves said section, so that
the signal cannot be made to indicate “safety”
while a train is on said section, and means,
substantially as described, for causing said
signal to indicate “safety”if notrainis onsaid
section.

3. In a system of railway signaling, the fol-

lowing elements in combination: a signal, a -

locking device, devices arranged along the
track at opposite ends of the section, auto-
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matically operated by a passing train to work
said lock when a train enters and leaves said
section, so that it eannot be made to indicate
“safety” while a trainison said section,and a
device along the track passed by the train be-
fore reaching said signal, automatically oper-
ated by a passing train for causing said sig-
nal to indicate “safety” if no train is on said
section.

4. In a system of railway signaling, the fol-
lowing elements in combination: a signal, a
locking device, said locking device being vari-
ously affected, acecording to the number of im-
pulses transmitted to it, and being locked and
unlocked by the same number of impulses,
and devices along the track at opposite ends
of a section,automatically operated by a pass-
ing train to work said lock when the trainen-
ters and leaves said section, and a device
which when operated causesthe signal to in-
dicate “safety” if no train is on said section.

5. In a system of railway signaling, the fol-
lowing elements in combination: a sigpal, a
locking device, devices arranged along the
track at opposite ends of the section, auto-
matically operated by a passing train to work
said lock when it enters and leaves said sec-
tion, and a device which when operated causes
the signal to indicate “safety” if no train is
on said section.

6. In an electric system of railway signal-
ing, the following elements in combination:
a signal, a locking device, devices along the
track at opposite ends of the section, auto-
matically operated by a passing train, and eir-
cuits conuected with asuitable source of elec-
tric energy and with said locking devices and
with said track devices to work said lock
when a train enters and leaves said section,
and a device which when operated causes the
signal to indieate “safety” if no train is on
said section.

7. In an electric system of railway signal-
ing, the following elements in combination:
a signal, a locking device, devices along the
track -at opposite ends of the section, auto-
matically operated by a passing train, eircuits
connected with a suitable source of electric
energy and with said locking device and with
said track devices to work said lock when a
train enters and leaves said section,sothat the
signal cannot be made to indicate “safety”
while a train is on said section, a device along
the track passed and automatically operated
by a train before reaching said signal, and a
circuit connected with a suitable source of
electric energy and with the mechanism op-
erating the signal and with said track device
in front of said signal for bringing said signal
to “safety” if no train is on said section.

8. In a system of railway signaling, the fol-
lowing elements in combination: asignal, de-
vices along the track at opposite ends of a
section, automatically operated by a passing
train, a lock interposed between said signal
and said track devices by which the lock is
worked, and a device which when operated
causes the signal to indicate “safety” if no
train is on said section.

9. In asystem of railway signaling, the fol-
lowing elements in combination: a signal nor-
mally standing at “danger,” a locking device,
and devices along the track at opposite ends
of the section, automatically operated by a
passing train to work said lock without chang-
ing the position of said signal when a train
enters and leaves said section, so that the sig-
nal cannot be brought to “safety” while a
train is on said section.

FRANK P. BENJAMIN.

Witnesses:
M. A. WILSON,
J. EDGAR BULL.
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