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UNITED STATES PATENT OFFICE. 
CLARENCE W. COLEMAN, OF WESTFIELD, NEWJERSEY, AssIGNOR, BY MESNE AssIGN 

: MENTS, TO HALL, SWITCH & SIGNAL COMPANY, OF NEW YORK, N. Y., A coRPoRA 
TION OF MAINE. 

1,174,229. 
To all whom it may concern: 
Be it known that I, CLARENCE. W. CoLE 

MAN, a citizen of the United States, and a 
5 Jersey, have invented certain new and useful 

resident of Westfield, Union county, New 
Improvements in Railway Signaling Sys 
tems, of which the following is a specifi 
cation. T My invieion relates to railway signaling 

10 systems of that type in which a pulsating or 
alternating current is used for controlling 
the signals. 
The object of the invention is to provide 

a railway signaling system in which the sig 
S. nals are controlled by selective relays of the 

vibratory reed type. 

Specification of Letters Patent. 

RAILWAY SIGNALING SYSTEM. 

Patented Mar. 7, 1916. 
Application filed May 7, 1909. Serial No. 494,665. 

blocks are usually of considerable length, 
and since the signaling circuit along the 
rails of the block is twice the length of the 
block, the impedance of the iron rails, which 
increases with the frequency of the alternat 
ing signaling current is so high that it re 
quires a relatively high voltage across the 
rails, which is very-detrimental, due to the 

60 

loss of current from leakage, etc. It is neces 
sary to have the propulsion current and the 
signaling current of different frequences so 
that they will not interfere one with the 
other; but it is desirable to have only such 
difference between the frequences as will in 
Sure the non-interference of the two cur 
rents, and any increase in the frequency of 

My invention is shown in-ee-aheetion. With - the signaling current above this point results 
an alternating current signaling system for 
electric traction roads, the system being of 

20 that type in which the rails are electrically 
continuous, with the block limits determined 
by cross bonds of negligible impedance be 
tween the rails. While I have shown my in 
vention as applied to this system, it is ob 

25 vious that it may be used in connection with 
systems than those using negligible imped 
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other types of alternating current signaling 

ance cross bonds. One of the chief problems 
to be overcome in signaling systems of this 
kind is the leakage of stray currents into the 
signaling circuits from other sources of cur 
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rent connected with the traction system; 
which currents interfere with, and cause the improper operation of the signals. In sig 
inals of this kind, when a signaling current 
of a certain character is used, it is necessary 
to provide a relay so arranged that it will 
respond only to the signaling current; and 
in certain other alternating current signal 
ing systems, in which two or more currents 
differing in character are connected to a 
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track with which the relays are operatively 
connected, it is necessarv to provide selective 
relays, each of which will only be responsive 
to the current by which it is intended to be 
operated. For use in both of these systems, 
it has been proposed to utilize the well known isotor types of relay, each having a 
coil on one member connected to the track 
and a coil on the other member connected to 
the signaling source intended to control the 
relay; but such relays are not only expensive 

55 

to construct, but have two coils, which are 
subject to the leakage of foreign currents. 
In railway block signaling systems, the 

in a great loss in the efficiency of the system. 
Prior to my invention as set forth in the ap 
pended claims herein, it was impossible to provide railway signaling systems embody 
ing selective vibratory relays unless signal 
sing currents were employed of a higher fre 
quency than is necessary to insure the non 
interference of the propulsion current with 
the signaling system; but by my invention, I 
am enabled to utilize a signaling current of 
much lower frequency without danger of the 
relay contacts being momentarily opened 
between current pulsations, which would re 
sult in a momentary false signal. 
My invention involves the provision of a 

relay so constructed that it will be actuated 
to maintain its circuit closed when, and only 
when, the current in its coil is of a definite 
frequency. The relay may have but a single 
winding which may be connected directly 
across the track or to the secondary of a 
relay transformer, but in either case the se 
lective action is not dependent upon any ap 
paratus external to the relay itself. Specifi 
cally I provide as the armature of the relay 
a vibratory permanently magnetized reed 
which will be caused to vibrate by the field 
magnet of the relay only when the field is 
energized by a current of a frequency corre 
sponding substantially to the natural period 
of vibration of the reed, and I cause the con 
tinued vibration of the reed to maintain the 
closure of a circuit which is independent of 
the reed. This is effected by causing the 
contact actuated by the reed to be sluggish 
in its movement, as by being connected to a 
dash-pot. Thus I obtain the selective action 
of Such a vibratory reed armature without 
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vided with a longitudinally adjustable screw 

closure of any circuit with 
ges accompanying the 

be understood by 
the following on, taken in connec tion with the:áccompanying drawings, in 
which 

Figure 1 is a side elevation of my pre 
ferred form of the relay. Fig. 2 is a plan 
view of the same. Fig. 3 is a side elevation 
of a modification. Fig. 4 is a plan view of the 
same; and Fig. 5 shows diagrammatically a 
signaling system embodying my invention. 

Referring to the drawings, Fig. 1, 1 is a 
relay coil having a soft iron core 2, pref 
erably secured to one end of a base plate 3, 
in the form of a permanent magnet which is 
provided with standards 4 and 5 at each end 
forming part of the magnetic cirtuit. Upon 
the standard 4 is secured a projection 6, hav 
ing a bifurcated vertical shoulder pro 
8, adjusted by means of a nut 9. A vibra 

. . .tory armature 10, in the form of a steel reed, 
25: completes the magnetic circuit and is de 

tachably secured at its rear end to the screw 

30 

8, so that the armature may be moved back 
and forth over the core of the magnet by ma 
nipulating nut 9. - 
The standard 4 preferably has its top 

surface cored out, as shown, to provide shoul 
ders 11 and 12, upon which thr armature 10 
rests. The upper surface of t.ése shoulders 

... should be substantially in the same horizon 
tal plane with the center of the screw 8, so 

... that the armature will rest easily upon both. 
The standard 4 is provided with the cored 
out cap 
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plate 13, having offset shoulders 
registering with the shoulders.12 and 13 for 
firmly gripping the armature 10 down on 
the standard, so that the vibration of the 
armature will take place from the outer end 
of shoulder 1. 
A switch 14 preferably formed of resilient 

metal and having arms 15 and 16, is mounted 
upon the standard 5 so as to engage an ad 
justable contact 18, which is mounted in a 
block of insulating material secured to a 
vertical extension of the standard. The 
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switch 14 and arms 15 and 16 are also se 
cured to a block of insulating material, 
which is provided with a pivot pin jour 
naled in the cupped ends of two adjustable 
screws, as shown. 
The extremity of arm 15 is preferably 

provided with a tip to receive the impulses 
from armature 10, while the outer end of 
arm 16 is pivotally connected with one ele 
ment of a dash-pot 17, the other element of 
which is secured to a projection from the 
base-plate. The dash-pot is filled with a 
liquid, preferably alcohol, and is for the 

65 

purpose of retarding the movements of 
switch 14, so that its movements will be too 
sluggish to allow it to make and break con 

1,174,229 
tact in unison with armature 10, as a result 
of which the switch will be held in engage 
ment with contact 18 during the vibrations 
of armature 10. After the armature has 
been adjusted by the nut 9 to its supposed 
proper length, it is gripped tightly upon the 
shoulders. 12 and 13 by screwing down the 
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cap plate, and the coil 1 is energized. If 
the natural period of vibration of the arma 
ture, as adjusted, is in resonance with the 
period of magnetic vibration set up in the 
coil, that is, if the natural number of vibra 
tions: per unit of time of the armature be 
the same as the number of cycles per unit of 
time of the current in the coil, then the 
armature will respond to the so-called mag 

75 

80. 
netic vibrations set up by the coil, and will 
vibrate back and forth in unison with there 
versals of current in the coil, thus giving a 
continuous rain of hammer blows upon the 
end of lever 15, forcing the switch 14 in 
engagement with contact 18 to close the sig 
nal circuit. The switch is held in its closed 
position by the dash-pot 17, which checks 
the vibrations of the switch member so as to 
prevent any possibility of the switch vibrat 
ing in unison with the armature 10. 

If the length of the armature is such that 
its own period of vibration is substantially 
different from the magnetic vibration set up 
in the coil, then the armature will be unable 
to vibrate with sufficient amplitude to im 
pinge upon the end of lever 15 to close the 
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signal circuit, in which case the cap plate 
13 is loosened up and the almature read 
justed; after which the cap plate is again 
tightened up, and so on until the proper ad 
justment is secured. 

In Fig. 3, I have shown a modified form 
of relay, in which two vibratory armatures 
are utilized for operating the switch 14, one 
being mounted at each end of the perma 
nently magnetized base-plate. These vi 
brating armatures being secured to opposite 
poles of the permanent magnet, are oppo 
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sitely polarized, that is, the north pole of 
One and the south pole of the other are situ 
ated over the relay core, so that for each complete magnetic cycle in the core, the 
switch 14 will receive two blows, one from 
each armature, while with the single vibra 
tory armature the switch receives, but one. 
blow for each magnetic cycle in the core. 
The operation and adjustment of this relay 
is the same as that shown in Fig. 3, the only 
difference in the relays being in the relative 
position of the parts to accommodate the 
second vibrating armature: 
The standards 4 for carrying the vibrat 

ing arms, as shown in Fig. 3, are mounted 
at the ends of the permanently magnetized 
base-plate, and secured to the same plate ad 
jacent to one of the standards is an upright. 
19, upon which is pivoted the switch 14, and 
at the upper end of which is secured the in 
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as follows: When the block is empty, each 
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sulated contact 18. A second upright 20 is 
secured to the base-plate adjacent to the 
other standard and its upper end carries one 
member of the dash-pot 17. In this relay 
it will be seen that the core 2 is mounted at 
the center of the permanent magnet and that 
the standards 4, uprights 19, operating lever 
15 and vibrating armatures, complete the 
magnetic circuit. 
One advantage of the two oppositely 

polarized vibrating armatures over the sin 
gle armature is that the period between 
blows upon switch 14 is reduced by half, 
since the blows are alternately struck by the 
two armatures, giving a more continuous ac 
tion and thus preventing switch 14 from vi 
brating with either of them to make and 
break its circuit. . . 
Another advantage ih the use of two 

armatures is that the switch will be held 
closed by the vibrations of one, should the 
other become broken or otherwise thrown 
out of order. - - - 
In Fig.5: I have shown the relay as ap 

plied to a signaling system, in which 21 
represents a track with electrically continu 
ous rails, the block limits of which are de 
termined by the cross bonds 22. Each 
block is supplied with alternating current by 
means of a transformer 23, the secondaries. 
of which are connected across the rails; and 
at the extremities of each block there is pro 
vided a coil 24 in inductive reiatio, to the 
track circuit for supplying current to the 
relay 1. At the entrance of each block is a 
signal 25, having its operating motor in a 
local block circuit, which is provided at each 
end of the block with one of the relay oper 
ated switches 14. 
The operation of the system, as shown, is 

track circuit, including the block rails and 
two adjacent cross bonds, is normally ener 
gized through its transformer 23, which 
circuit supplies an alternating current to the 
relay 1 of the same frequency which is sup 
plied by the transformer to the track circuit. 
The armatures 10 of each relay being ad 
justed to vibrate in synchronism with the 
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60 energizing the circuit 26 and allowing sig. 

vibrations set up in the relay coil, the 
switches 14 at the ends of the respective lo 
cal circuits will be held closed as long as the 
blocks are empty, and the signals will be 
held at safety. When a car enters a block. 
(say at B), the cross bond and rails at the 
entrance of the block are shunted out of the 
track circuit by the car axles, so that relay 
1, at the entrance of the block, is de&ner 
gized, allowing switch 14 to open, thus de 

nal 25 to gravitate to danger. At some 
point after the car passes out of the first 
half of the block, and to the right of trans 
former 23, the track circuit, including the 

65 rails and cross bond of the first half of the 

3. 

block, will again be energized, supplying 
current to relay 1, causing the armature to 
vibrate and close switch 14 at the entering 
end of the block; but before that point is 
reached relay 1 at the exit end will be de 
energized, opening its switch 14, so that the 
signal 25 will remain at danger until the 
rear truck of the car has passed out of the 
block and beyond the cross bond at the exit 
end, when the relay at this end will also be 
energized, closing circuit 26 to clear the 
signal 25. 

It is obvious to those skilled in the art 
that various changes may be made in my 
invention without departing from the spirit 
of the same, and all such changes are in 
tended to be covered by the following claims. 
What claim as new and desire to secure 

by Letters atent, is:- i. In a railway signaling system, a cir 
cuit, a source of pulsating current supplying 
the same, a relay coil operatively related to 
said circuit, switch operating mechanism 
under the control of said coil constructed to 
respond only to a current in said coil of sub 
stantially the frequency of Said source, and 
a switch actuated by said mechanism. 

2. In a railway signaling system, a cir 
cuit, a source of pulsating current supplying 
the same, a relay coil operatively related to 
said circuit, an amature adjacent to said 
coil, and a relay switch actuated by said 
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armature, said armature and switch being . . 
constructed to operatively respond only to 
current in said coil of a substantially pre 
determined frequency. 

3. In a railway signaling system, a track 
circuit, a source of pulsating current Sup 
plying the same, a relay coil operatively re 
lated to said track circuit, an armature ad 
jacent to said coil constructed to be oper 
atively actuated only by a current in said 
coil of substantially the frequency of said 
source, and a relay switch mechanically op 
erated by said armature. 

4. In a railway signaling system, a track 
circuit, a source of pulsating current Sup 
plying the same, a relay coil operatively re 
lated to said track circuit, a polarized arma 
ture adjacent to said coil constructed to be 
vibratory in synchronism with the current 
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3. 

of said coil, and a relay switch actuated by 
the vibrations of said armature. 

5. In a railway signaling system, the com 
bination of a circuit, a switch member for 
controlling said circuit, a source of pulsat 
ing current, a relay coil operatively related 
to the same, and switch operating mecha 
nism for moving the switch member by the 
force of a series of impulses and constructed 
to effectively actuate said switch only in 

20 
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response to a current in said coil of a sub stantially predetermined frequency. 
6. In a railway signaling system, the com 

bination of a Source of pulsating current, a 130 
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relay coil operatively related to the same, 
means constructed to respond only to a cur 
rent in said coil of a substantially predeter 
mined frequency, and a switch member op 
erated by the force of a series of impulses 
from said means and constructed to remain in a definite position during such impulses. 

7. In a railway signaling system, a cir 
cuit, a source of pulsating current supply 

10 ing the same, a relay coil operatively re 
lated to said circuit, a core for said coil, a 
permanent magnet, and switch operating 
mechanism Secured to said magnet and op 

15 
eratively related to said core, constructed 
to respond only to a current in said coil of 
substantially the frequency of said source. 

8. In a railway signaling system, the com 
bination of a circuit, a switch member for 
controlling said circuit, a source of pulsat 

30 

ing current, a relay coil operatively related 
to the same, and switch operating mecha 
nism acting upon said switch and construct 
éd to effectually actuate said switch mem 
her only in response to a current in said 

25 coil of a substantially predetermined fre 
queney. 

9. ln a railway signaling system, the com 
bination of a circuit, a switch member for 
controlling said circuit, a source of pulsat 
ing current, a relay coil operatively related 
to the same, and a polarized vibrating arma 
ture for said coil coöperatively related to 
said switch member to operate the same by 
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a series of blows and constructed to oper 
atively respond only to a current in said coil 
of a substantially predetermined frequency. 

10. In a railway signaling system, the 
combination of a circuit, a switch member 
for controlling said circuit, a source of pull 
sating current, a relay coil operatively re 
lated to the same, and a polarized vibrating 
armature for said coil coöperating with said 
switch member and having a period of vi 
bration substantially the same as the mag 
netic vibration set up by the coil and sub 
stantially different from the period of vi 

55 

bration of said switch member. 11. In a railway signaling system, a cir 
cuit, a source of pulsating current supply 

50 ing the same, a relay coil operatively re 
lated to said circuit, relay switch mechanism 
under the control of said coil and construct 
ed to respond only to a current in said coil 
of substantially the frequency of said source, 
a switch positively operated by said mecha 
nism, and means for adjusting Said Switch 
mechanism. . 12. In a railway signaling system, track 
circuits, sources of pulsating current supply 
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ing the same, signals and actuating mecha 
nisms therefor, local circuits controlling 
said actuating mechanisms, electromagnetic 
switches in said circuits, each comprising a 
switch actuating coil operatively related to 
a track circuit, and switch mechanism adja 

1,174,229 

cent to said coil constructed to respond only 
to a current in said coil of substantially the 
frequency of said sources. 13. In a railway signaling system, track 
circuits, sources of pulsating current sup 70 
plying the same, signals and actuating 
mechanisms therefor, local circuits control 
ling said actuating mechanisms, electromag 
netic switches in said circuits each compris 
ing a coil operatively related to a track cir 
cuit, an armature adjacent to said coil, and 

75 

a relay switch mechanically operated by 
means of said armature, said armature and 
switch being constructed to operatively re 
spond only to a current in said coil of a sub-. stantially predetermined frequency. 

14. In a railway signaling system, track 
80 

circuits, sources of pulsating current Sup 
plying the same, signals and actuating 
mechanisms therefor, local circuits control 
ling said actuating mechanisms, electroma: 
netic switches in said circuits each compris 
ing a coil operatively related to a track cir 
cuit, a vibratory polarized armature adja 
cent to said coil, and a switch actuated by 
the vibrations of said armature. 

15. In a railway signaling system, track 
circuits, sources of pulsating current supply 
ing the same, signals and actuating mech 
anisms therefor, local circuits controlling 
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said actuating mechanisms, electromagnetic. 
switches in said circuits each comprising a 
coil operatively related to a track circuit, a 
polarized armature constructed to be vibra 
tory in synchronism with the current of said 
source and adjacent to said coil, and a switch 

100 

actuated by the vibrations of said armature. 
16. In a railway signaling system, a track 

circuit, a source of pulsating current Sup 
plying the same, a relay coil operatively re 
lated to the track circuit, a vibratory arma 
ture adjacent to said coil and a relay switch 
adjacent to said armature and adapted to be 
actuated by the movements of the armature 
but having a different character of move 
ment, said armature being constructed and 
arranged to be effectively moved respon 
sively only to currents in said coil of sub 
stantially the frequency of the current of 
said source. . 

17. In a railway signaling system, a track 
circuit, a source of pulsating current supply 
ing the same, a relay coil operatively related 
to the track circuit, a vibratory polarized 
armature adjacent to said coil and an inde 
pendentently mounted relay switch member 
adjacent to said armature. 

i8. In a railway signaling system, a track 
circuit, a source of pulsating current Supply: 
ing the same, a relay coil operatively related 
to the track circuit, a polarized armature 
having a free vibration substantially in 
synchronism with the current of said Source 
and an independently mounted relay Switch 
member adjacent to Said armature. 
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19. In a railway signaling system, a track 
circuit, a source of pulsating current sup 
plying the same, a relay coil operatively re 
lated to the track circuit, a polarized arma 
ture having a free vibration substantially in 
synchronism with the current of said source, 
a relay switch member adapted to be moved 
by the vibration of said armature, and means 
for dampening the movement of said switch 

10 :- - - - - - - - - - member. 
20. In a railway signaling system, a track 

circuit, a source of pulsating current supply 
ing the same, a relay coil operatively related 

15 
to the track circuit, a polarized armature 
having a free vibration substantially in 
synchronism with the current of said source, 
a relay switch member in the line of move 
ment of said armature and a dash-pot for 

20 
holding said switch member in a definite 
sition while said coil is energized. 

po 

21. In a railway signaling system, the 
combination of a source of pulsating cur 
rent, a relay coil coöperatively related to the 
same, and a plurality of oppositely polarized 

25. vibrating armatures for said coil construct led to operatively respond only to a current 
in said coil of a substantially predetermined 
frequency, and a 'switch controlled by said 
armatures. 

30 22. In a railway signaling system, the 
combination of a source of pulsating cur 
rent, a relay coil coöperatively related to the 
same, and a plurality of oppositely polarized 
vibrating armatures for said coil construct 

35 ed to operatively respond only to a current in said coil of a substantially predetermined 
frequency, and a switch member mechani 
cally operated by the vibrations of said ar 
natures. 

40. 28. In a railway signaling system, the 
combination of a source of pulsating cur 
rent, a relay coil coöperatively related to the same, and a plurality of oppositely polarized 
vibrating armatures for said coil construct 

45 ed to operatively respond only to a current in said coil of a substantially predetermined 
frequency, and a switch member adjacent 
said armatures arranged to be moved to a 
given position and there maintained by the 
orce of a series of impulses from said arma 
res. . . . . . . . . . . . . . . . 24. In a railway signaling system, the 
mbination of a circuit, a source of pulsat 

tively slow period of vibration, apolarized 
vibrating armature for said coil coöper: 
atively related to said switch member and having a substantially different period of 
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sing current, a relay coil connected to the 
same, a switch member, having a compara 

es 

vibration from said member, and means for 
varying the period of vibration of said ar 
nature. 

25. In a railway signaling system, the 
combination of a circuit, a source of pull 
Sating current, a relay coil operatively re 
lated to said source, a contact member in 
said circuit mounted adjacent to said coil, a 
Switch member coöperating with the same, 
8, retarding device for said switch member, 
a polarized vibrating. armature adjacent 
said coil, means for supporting the arma 
ture, means for varying the operative length 
of Said armature, and means for clamping 

: the armature to its support at a plurality of 
points along its length. . 

26. In a block signal system, a source of 
alternating current connected to the track 
rails, a truck relay comprising a winding 
supplied with current from said source 
through the track rails and a vibrating 
polarized magnetic member disposed in the 
magnetic field produced by current in said 
winding and tuned to a natural period of 
vibration corresponding to the frequency of 
the current normally delivered by said 
source, and a signal controlled by the vibra 
tion of said member. 

27. In a block signal system, a source of 
alternating current connected to the track 
rails, a track relay comprising a winding 
supplied with current from said source 
through the track rails and a vibrating 
polarized magnetic member disposed in the 
magnetic field produced by current in said 
winding and tuned to a natural period of 
vibration corresponding to the frequency of 
the current normally delivered by said 
source, contacts actuated by the vibration 
of said member, and a signal controlled by 
said contacts. 

28. In a block signal system, a source of 
alternating current connected to the track 
rails, a track, relay comprising a winding 
supplied with current from said source 
through the track rails and a member adapt 
ed to be vibrated by an alternating eurrent 
in said winding and tuned to a natural 
period of vibration corresponding to the 
frequency of the current normally delivered 
y said source, and a signal controlled by 

the vibration of said member. 
In testimony whereof, I have signed my 

name to this specification, in the presence of 
two subscribing witnesses. 

CLARENCE W. COLEMAN. 
Witnesses: 

EDWIN SEGER, 
SAMUEL. M. WARD, Jr. 
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