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To all whom it may concerm:

Be it known that we, WiLLiam S. FRANK-
LIN, a citizen of the United States, and WIL-
L1AM R, WHITEHORNE, a subject of the King
of Great Britain, both remdmu 1n Bethlehem

Pennsylvania, have invented certain Improve-

ments in Signal Systems, of which the follow-
1ng 1s a Speclﬁcatlon

Our invention consists in a combination of
apparatus comprising a system designed to
indicate in the operator’s cab of a train the
condition or position of successive signals
along the line of the track.

One object of the invention is to provide a
system,1ncluding apparatus partly on the train
and partly at the ,ends of each section of track,
so arranged in combination with any of the
automatic or other signals at present in use
on railroads that a device 1n the operator’s
cab of each train will be actuated whenever
the train passes from one block to another or
passes over definite portions of the track, and
~ thereby caused to indicate whether said sig-
nal 1s in the danger or in the clear position or
1S 1noperative.

Another object of our invention is to pro-

vide a system having the above-noted charac-
terlstlcs which shall while being relatively

simple as reo’ards 1ts parts and their ar range-

ment, require but little attention to maintain
1t in opera,tive condition, while at the same
time being practically certain and positive as

' regards its operation.

1t is further desired to provide a signal
system, as above noted, of such a nature that
it may be applied to roads already equipped
with any of the ordinary block-signal systems
without requiring material chanﬂ“e of or In-
terfering with suoh systems.

- These objects we attain as hereinafter set |

forth, reference being had to the accompany-
Ing dm,wmﬂ's in which—
Fw ure 11s a.diagrammatic view 1llustmt1no*
one set or equipment of the apparatus a,nd
connections employed in our system. Kig. 2
is an enlarged view, to some extent diagram-
matic, illustrating a possible form of indi-
cating device for use in the operator’s cab of
a locomotive ortrain. Fig. 3 illustrates some-
what in detail a possible construction of switch
used with a well-known form of semaphore-
signal. Fig. 4 1s a diagrammatic view show-
ing a portion of a track arranged to cause op-
er ation of the indicating device on a train

ifrom a signal placed at some point other than

train in the block ahead.

at the end of a block-section, and Fig. 5 1s
a diagrammatic view illustrating a slightly-
modified combination of apparatus for carry-
ing out our invention.

Tn the above drawings, # and ¢ are respec-

tively the rails at the ends of two adjacent

block-sections of a ratlroad, these being in-
sulated from one another, as indicated at 2
and as required in all of the block systems at
present in use. It will be understood that as
usual there is at each end of each block one
or more visual signals—such, for example, as
is illustrated in Fig. 3—which when there are
no trains in the block extends in a line form-
ing an acute angle with the vertical and which
1S automatlcally or otherwise moved to a
horizontal or danger position when the con-
trary is the case. If desired, however, this
sw nal may be of the type normally Sta,ndmo*
““ danger” and automatically set at ** clear?”
on the approach of a train if thereis no other

switch controlled by this signal and described
hereinafter would be modified accordingly.
Our system 1s designed to indicate to the
engineer of a train the position of the signal-
arm 7', and as part of the apparatus for car-
rying out this object we provide a switch f,
SO supported that it will be closed whenever
the arm 7’ is in its ‘inclined or safe position
and open whensaid arm is in its horizontal or
danger position. One terminal of thisswitch
we connect to the rail-section ¢ and the other
terminal to one terminal of a condenser g,
whose second terminal is connected to the rail-
section #. While we haveshown in the draw-
ings but a single equipment of this portion of
our system, it will be understood that each

semaphore along the line has a similar outfit.

Upon each locomotwe or operator’s car we
promde a small alternating-current generator -

| @, driven in any desired manner, and connect

one terminal of thisto one of the w’ heels, as 0,
of the locomotive electrically insulated from
the other wheels, or said terminals may be
connected to the frame of a tender or another
car connected to the locomotive by insulating-
couplings. The second terminal of the gen-
erator we ground on the frame of the loco-
motive throucrh two magnet-windings»and s
and a switch 9 all connected in series. 'This
switch 1s prowded with three points, on the
first of which, 1, it opens the generator con-
nection to the frame of the locomotive. When
on another point, 3, it places an auxiliary con-

In such case the
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denser ¢ 1n circuit with said generator and
the two magnets » and s, and on the interme-
diate point said magnets and the generator
are connected In series between the insulated
wheel ¢ and the frame of the locomotive or,
what is the same thing, one of its other wheels,
b. If desired, we may place in series w1th the
oenerator an adjustable inductance & for a
purpose hereinafter noted. -

As shown in Fig. 2, the magnet 7 1s pro-
vided with an armature hav1n<r a trigger 3,
whereby an indicating-banner C'is maintai ned
1n a vertical position against the action of a
spring 9. There is connected to the said ar-
mature a relatively strong spring 7, opposing
movement of sald armature under the action
of the magnet » to such an extent that such
motion cannot occur unless a relatively large
but predetermined current flows through said
magnet. The trigger on the armature is so
placed that the banner is maintained in its
vertical position as long as the armature is
not moved toward the magnet.

The magnet s 1s promdpd with an armature
having a tr igger 6 so placed that as long as
sald magnet is energized and holds the arma-
ture in its attracted position against the ac-
flon of a spring 8 a banner D is maintained
In a vertical position against the action of its
spring 10. As soon, however, as the magnet
s 1s deénergized said spring 8 causes the trig-
ger to release the banner, so that-it moves to
its horizontal position, as shown in Fig. 2.

Under operating conditions if a locomotive
equipped with the apparatus above described
be moving upon a track within a single block-
section with 1ts generator in operation and
its switch 2 in the intermediate position it
will be seen that the alternating current gen-

erated will flow through the Tbwo magnets
7 and s, through SWltCh 2 and wheel ¢ to the
track, thence thr ouO'h wheel 6 and the adjust-
able mduct‘mce o back to the generator. Un-
der these conditions the current flowing is
equal to

[=E

it being noted that this current is determined

by the constants of the generator and the
amount of resistance and inductance in cir-
cuit. This flow of current energizes the mag-
net s sufficiently to retain its armature in po-
sition to hold the banner D vertical, though
such flow does not energize the maﬂnet » sut-
ficiently to overcome the effect of the spring
{ on its armature, and, as a consequence, the
banner C also remains in its vertical position.
As the locomotwe passes from one bloclk to
the next there is an interval of time during
which the wheels 4 and ¢ occupy the relative
positions shown in Fig. 1—that is to say, the
wheel ¢ is upon the ra,llt of one block while
the wheel / engages the rail # of the next ad-

Jacent block. 1f now the semaphore-arm 7/ |
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be in the horizontal position shown in Fig. 3,
the switch # is open, and, as a consequence,
the circuit of the generator ¢ will be broken.
The magnet s is therefore deénergized, and
the spring 8 moves its armature, so as to re-
lease the banner D, which is immediately
pulled to 1its horizontal position, thuc* indi-
cating that the signal-arm stands at “‘danger.”
Even thoueh _the magnet 7 1s also deenerglzed
1ts banner C is not affected, since there is no
movement of its armature. On the other
hand, if the semaphore-arm #' be in its in-
clined position the switch 7 is closed, so that
when the locomotive occupies the wosition
shown in FKig. 1 a relatively large cur rent 1s
permitted to flow This excessive flow takes

place for the reason that the capacity of the

condenser g neutralizes the inductance of the
windings s, », and ¢, the amount of the cur-

rent being given by the formula I = % SO
that it will be seen that said current is lim-
ited only by the ohmie resistance in circuit,
where normally 1t 1s also cut down by the in-
ductance of the windings above noted. This
large current, preferably about ten times that
ﬂowmg on short circult, so energizes the
magnet 7 as to completely overpower the ac-
tion of the spring 7 upon its armature and
causes this latter to release the banner C,
which consequently moves to its horizontal
position, thereby indicating that the block
ahead 1s ““clear.” Since the armature of the
magnet s 1s already in a position correspond-
ing to the energized condition of the magnet,
its banner D will remain in the vertical posi-
tion. Should the locomotive pass from one
block to another without either of its indi-
cating-banners C or D being released, it would
show that the main signal system was out of
order, as from a short circuit between the
rails of adjacent blocks, and would indicate
the necessity of the engineer proceeding cau-
t1ously.

The inductance ¢ 1s made adjustable, so that
the total 1nductance in the generator-circuit
may be made of the right amount to be sub-
stantially neutralized by the capacity action
of the condenser g, as will be understood by

those skilled in the art.

In order that the engineer may be able at
any time to test the operativeness of the in-
dicating apparatus comprised by the magnets
7 and s and their attached parts, we provide
the aunxiliary condenser ¢ and the switch 2.
By moving the blade of this switch to the
point 3 the safe condition of the main signal
system 1s reproduced and the banner C should
be released, while, on the other hand, the dan-
ger condition may be reproduced by moving
the switch-blade to the point 1, thereby open-
circuiting the generator and causing release
of the banner D 1f the system 1s properly op-
erative.

11 1t be desired to have the indicating ap-
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paratus show the position of a signal at some
point of a block other than at its ends, we
may provide a section of track, as ¢°, insu-
lated from the remainder, as show in Flg.

the two adjacent portions of the main l‘all
however, being bonded together by means of
the conductor £. In this case the switch 7 is,
as before, operated by the automatic or man-
ual swnal and has one terminal connected to

the rml ¢ and its second terminal connected,

through the condenser g, to the section 7"
This arrangement may 1n many instances be
used in lace of that shown in Fig. 1, since
1t would be applicable to any of the eustmo‘
sional systems without requiring any modlﬁ
ca,tmn thereof, where, on the other hand, 1t
is possible that the first-described arrange-
ment might necessitate some slight cha,nﬁ'e n
existing syatems before 1t could be apphed to
them. | .

- 'While we preferably connect the two wires
12 and 138 of the circuit upon the locomotive
to two wheels insulated from each other and

bearing upon a common rail, it will be un-

derstood that it is not absolutely necessary to
follow this design, since, if desired, one of
sald wires may be. connected to a brush or
auxiliary contact insulated from the frame of
the locomotive and bearing upon the rail or
it may be connected to the metallic frame of a
tender or car connected to sald locomotive or
its equivalent by insulating-coupling mech-
anisIn.

It is to be noted that a great advantage of
our system, as above described, is due to the
use of the condensers ¢, since these in no way
interfere with present electricallv operated
systems using the rails 7 and 7’ as conductors
by reason of the fact that they do not permit
of the flow of direct current through them.
It will further be noted that it 1s a practical
impossibility for the safe indication to be ac-
cidentally given on the locomotive except un-
der the predetermined safe conditions, since
it is only when the condenser is placed in eir-
~ cuit with the indicating devices that i1t 1s pos-
sible for the greatly-increased current to flow.

If desired, we may include 1n the circuit
cauied by the car or locomotive a condenser
', as shown in Fig. 5, for the purpose of pre-
ventmcr the pOSSlblllty of the indicating de-
vices bemg actuated by stray direct currents
accidentally entering said circuit from the
track. |

We claim as our invention—

1. A signal system including an indicating
device on a car, a generator normally supply-
ing an 1n0peratwe current to said device, a
main signal, and electrical means responsive
only to an alternatlnw current and controlled
by said main signal tor varying the current-
flow through the indicating device under pre-
determmed conditions of sald swnal substan-
tially as described.

t

9. A signal system including an indicating

device on acar, a generator normally supply-
ing current to smd device to an extent 1nsuf-
ficient to operate the same, a main signal, and
electrical means including altern atmmcurrent
apparatus controlled by said signal “for AL -
mentmﬁ' the current-flow throneh the indicat-
ing device under pr edetermined conditions of
seud sional, substantially as described.

3. A swnal system including an indicating
device on a car, a generator 1:101*1171&113? supply-
ing an inoperative current to said device, a
main signal, and a circuit including a con-
denser controlled by said signal for causing a
variation of the current- dow through the 1n-
dicating device under predetermmed condi-
tions of the signal, substantmll y as described.

4. A signal system including a track having
a series of insulated sections, a maln sw*na,l
along the track, a switch controllcd by said
swnal a Condenser connected to the switch
and Wlth 1t connected to two of the track-sec-
tions, with a car having an indicating device,
and means for connecting said device to the
rail-sections, substantially as described.

5. A sw‘na,l system including a track having
a series of insulated sections, & maln sw'n‘Ll |
along the track, a switch controlled by said

wnal a condenser connected to the switeh
and w1th it connected to two of the track-sec-
tions, with a car having a circuit including a

generator, and an 11:1(:1101131110‘ device, the ter-
minals of smd circuit being both ele(,tru,ally
connected to the track but insulated from each
other, substantially as described.

6. A sicnal system including mdlcatmcr
means on a car having a magnet, an armature
therefor, and mechamsm contr olled by the ar-
mature, a generator operating at a voltage
normally insufficient to operate sald arma-
ture, a main swnal a circuit controlled there-
by mcludlncr means open-circuited to direct
currents for augmenting the current through
sald magnet suf':imently to cause 1t to operate
its armature, and means for connecting said
circuit to said indicating means when the car
is at a predetermined point, substantially as
described.

7. A signal system including a car provided
with indicating devices having two magnets,
a generator normally Supplymfr current to
sa,ld magnets insufficient to operate the arma-
ture of one while holding the armature of the
other in its attracted position, with a track
for the car and means along said track con-
structed to be unaffected by “direct current for
causing the current-flow through said magnets
to be auwmented sufliciently to operate the ar-
mature of said first magnet, substantially as

described.
3. A signal system including a car provided

with indicating devices having two magnets,

a generator norma,lly supplymw current to
said magnets insufficient to operate the arma-
ture of one while holding the armature of the
other in its attracted position, with a track.
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consisting of a series of sections insulated
from each other, a main signal for each sce-
tion, a circuit controlled by each signal and
connectmﬂ" the adjacent ends of each palr of

sections, Wlth electrical means including al-
ternating-current apparatus in each of “said

circuits for causing Increase of the current-
low through said mawnet% sufficient to oper-
ate the armature of said first magnet as the
car passes a given point, substantully as de-
scribed.

9. A signal system including a track hav-
ing a number of sections insulated from each

other, a series of independent circuits con-

necting the adjacent ends of each pair of sec-
tions, a switech and a condenser in each cir-
cuit, dewces for controlling said switches,

Wlth a car or cars operative on the track hav

Ing a circuit including an alternating-current
generator and an mdmatmﬂ‘ device, the ends
of sald car-circuit being electrlcally connected
to the track mdependentlv of each other, sub-
stantially as described.

10. A signal system including a track hav-
ing a number of sections insulated from each
other, a series of independent circuits con-
necting the adjacent ends of each pair of sec-
tions, a switch and a condenser in each cir-
cult, devices for controlling said switches,
Wlth a car or cars operative on the track hav-
1ng a circuit including an alternating-current
generator and a magnet provided with indi-
cating mechanism normally unoperated by
the current supplied by the ﬂ*enerator the

795,600

ends of said car-circuit being electrically con-
nected to the track independently of each
other, substantially as deseribed.

11. A signal system including an indicat-

ing device on a car, an altema,tmﬂ"—cm rent
generator in circuit thelemth, 2 main signal

or signals along the track for said car, a cir-
cuit mcludmcr a condenser controlled by sald
swnal for causing a variation of the current-
How through the indicating device under pre-
determined conditions of said signal, and an
adjustable inductance also in circuit with said
generator, substantially as described.

12. A signal system including an indicat-
ing device on a car, a generator normally
Supplvmo' an mOpemtwe current to said de-
vice, a maln signal, and electrical means con-
trolled t 1ereby responsive only to alternating
current for varying the current-flow throuwll
the indicating device under predetermlned
conditions of said si ignal, with a duplicate
equipment of said electmcal means carried by
the car for testing the operativeness of the.
oenerator and mdlcatmcr device, substantially
as described.

In testimony whereof we have signed our
names to this specification in the presence of
two subseribing witnesses. |

WILLIAM S. FRANKLIN.
WILLIAM R. WHITEHORNE.

Witnesses:
Wirriaym H. FOLTZ

A. L. Corr.
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