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UNITED STATES PATENT OFFICE.

LOUIS H. THULLEN, OF EDGEWOOD PARK, PENNSYLVANIA, ASSIGNOR TO THE UNION SWITCH
& SIGNAL COMPANY, OF SWISSVALE, PENNSYLVANIA, A CORPORATION OF PENNSYL-

~ VANIA,

No. 886,740,

Sp‘eciﬁda.tion of Letters Patent.

RELAY FOR SIGNALING APPARATUS.

Patented May 5, 1908.

~ Application filed March 25, 1907, Serial No. 364,432,

To all whom it may concern: . -
- Be it known that I, Lours H. THULLEN, of
Edgewood Park, Allegheny county, Pennsyl-

vania, have invented a new and useful Relay

for Signaling Apparatus, of which the follow-
ing is a full, clear, and exact deséription, ref-
erence being had to the accompanying draw-
ings, forming part of this specification, in

- which— |
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Figure 1 is a central vertical section of one

form of relay embodying my mvention taken
on the line I—I of Fig. 3; Iig. 2 1s a vertical
section taken on the irregular line I1—I1 of
Fig. 1; Fig. 3.1s a horizontal section; FKig. 4
is a detail view of one of the contacts; Fig. 5
1s a detail view of one of the laminated cores
with the coils thereon shown in dotted lines;

and Fig. 6 1s a diagram illustrating the cir- -

cuit connections for the relay.
My invention has relation to an alternating

current relay for use in signaling systems

where alternating current of one frequency
1s used for propulsion purposes, and an alter-

nating current. of a different frequency 1s
used I the track or signaling circuit, as

shown in my pending application, Serial No.
208,171, May 16, 1904. | o

‘'The object of my invention is to provide a
simple efficient relay of this character which
will be operative by the higher frequency
signaling current only, and it consists in a re-
lay having two coils which operate induc-
tively upon a contact actuating device, one
of said coils being capable of carrying a pre-
ponderance of the high frequency current,
and the other coil being capable of carrying a
preponderance of low frequency current, the
combined action of the two coils when trav-
ersed-by low frequency current upon the con-
tact actuating member being nil. Means
are also provided for controlling the direc-
tion of movement of the contact actuating
member.

My invention also consists in the novel
construction, arrangement and combination

of parts, all substantially as hereinafter de-

scribed. | |
Referring to the accompanying drawings,

the numeral 2 designates a suitable case, or-

closure having a removable cover 3 to which
the relay mechanism 1s attached. This
cover is provided with depending legs 4 which
form a support for it when it is reynoved from
the outer portion 2 of the closure.

5, 5 designate two coils connected in series

| and wound upon the laminated cores 6 hav-

ing the adjacent pole pieces 7. 8, 8 desig-
nate two other coils which are wound in a
similar manner upon a similar laminated
core 9. Arranged to swing between the ad-
Jacent pole pieces of these two sets of coils
and in inductive relation thereto is a mov-

able vane 10, preferably of aluminum which

‘18 fixed to a rotary shaft 11 supported in the
-bearings 12 carried by the cover 3.

The
shaft 11 1s formed with cranked portions 117,

each of which carries a contact member 13

which by the movement of the shaft is de-
signed to be brought into and out of contact
engagement with the relatively-fixed con-
tact 14. The contact members 13 are con-
nected with the external circuit by means of
the flexible ribbons or coils 15 leading to the
binding or terminal posts 16, while the rela-

tively stationary contacts 14 are connected

to the terminal posts 17 by means of the con-

ductors 18. |
When current traverses the coils 5, 5, the

aluminum vane 10 moves or rotates in the
upward direction from 1ts position shown in

Fig. 1, while when current traverses the coils-

8, 8, the direction of rotation is downward.
The direction of movement 1s controlled by
means of a sleeve or ferrule 19 of copper
placed upon the upper half of the pole pieces
of the colls 5, 5, and by a similar ferrule 20
placed on the lower half of the pole pieces of
the colls 8, 8. If the number of turns and
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the current were the same 1n both coils 5, 5

and 8, 8 there would be no rotation-of the

vane 10, since the energy exerted by one set

90

of coils would counter-balance the energy

exerted by the other set of coils, and the
weight of the vane would hold it in the posi-

tion shown in Fig. 1, with the contacts open.

With a different number of turns in one set
of colils, or a higher value of current in one
coll than in the other, the rotation of the
vane, however, 1s in the direction of the coil
having the predominating number of am-
pere turns. '=

The principle of operation of this relay de-
pends therefore upon the relative number of
ampere turns m the different coils. The
amount of current traversing these coils may
be varied in any well known way, as by in-
creasing the self-induction of one set of coils,
or of the circuit including such coils, and by
varying the resistance of the other set of
colls, or of the circuit including the same,

95

100

105

110



~ This latter variation may be effected: by |
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siderable self-induction.

2.

means of a condenser 21 connected in series
with the coils 8, 8. ' | -
The principle of varying the current trav-
ersing these coils is more fully explained in
uiy said application, Serial No. 208,171.
The coils 8, 8 constitute what I designate
the low frequency coils, and are preferably

- 80 wound as to have a maximum amount of

self-induction; or they may be so arranged
in connection with other apparatus that the
circuit which contains them will have con-
It 1s a well known
fact that in a circuit having self-induction,
more current will flow through the circuit at
a low frequency than at a high frequency.
The coils 5, 5 designate what I term the high
frequency coils, and are wound so as to have
hittle self-induction, or are connected in a cir-
cuit which has little self-induction but con-
siderable resistance or capacity, thereby
causing current of high frequency to pre-
dominate in this coil. When the two sets of
colls of this character are connected to the
track rails 22 of a block section which is trav-
ersed by alternating current of two fre-

uencies, the low frequency current being
the propulsion current, and the high fre-
quency current the track or sighaling cur-
rent, the action will be as follows:—

Under normal conditions, there will be no

+

low frequency current traversing any part of
the relay, and the only current therein will
be the high frequency signaling current. In
this case the high frequency current will trav-

- erse both sets of coils, as they are con-
~ nected to the same source, but owing to the
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relatively high self-induction of the coils 8, 8
these coils will shut out a large percentage of
this current, while the coils 5, 5 having rela-
tively small self-induction, will permit a rela-

tively large flow of this current through their

~windings. The predominating current there-

tore will be through the coils 5, 5 which will
cause the vane 10 to revolve in the upper di-
rection and close the contacts of the relay.

-Under abnormal conditions, caused by the

resistance being higher in one of the rails 22

than in the other rail of the block section,

there will be present a current of low fre-
quency at the point of connection of the re-
lay. The action in this case will be as fol-
lows:—The coils 5, 5 having little self-induc-
tion but considerable resistance, or having a
condenser in their circuit, will shut out a
large percent. of the low frequency current;:
while the coils 8, 8 having self-induction only
offer a freer path to this current. The cur-
rent therefore will predominate in the ¢oils

8, 8, thereby causing the vane 10 to move by

gravity in a downward direction and open
the contacts of the relay.

In practice it is not essential that the low-

frequency current shall move the vane in any
particular direction, but it is essential that

888,740

when low frequency current is present in the
relay the combined action of the two coils
upon the vane 10 shall be nil. If at such
time the vane is in the position shown in Fig.
1 with the contacts open, it will remain sta-
tionary, while if the vaneisin the raised posi-
tion with the contacts closed it will move to
1ts lower position and open the contacts b
the action of gravity. So long as the higﬁ
frequency current predominates in the coils
5, the vane 10 will be held in a position with
the contacts closed.
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The advantages of my inventien result .

from the use in the relay of the differential
colls arranged to control the contact actuat-

ing member in the manner described. Each

of the two sets of coils having their windings
connected 1n series may be considered as a
single coil, and the term “ coil’’ as used herein
and 1n the claims can be thus understood.
The term ‘‘resistance’’ as used herein, and in
the claims, is also to be understood as includ-

ing either ordinary resistance or any equiva-

lent for the present purpose, such as the con-
denser shown. -

- Various changes may be made in the con-
struction and arrangement without depart-
ing from my invention. Thus the coils may
be variously arranged; the mode of winding
and connecting them to secure their differ-
ential action may be changed; and the ar-
rangement and character of the contacts may
be widely varied, without departing from my
Invention. |

I claim:—

1. An alternating current relay, having
two windings, laminated cores for said wind-
1ngs, the pole pieces of the cores having oppo-
site portions thereof sheathed with copper,

and a movable contact actuating member in
operative relation to said windings, said

windings having means in circuit therewith
whereby the action of the current in one or
the other windings will predominate accord-
ing to the frequency of tEe current; substan-
tially as described. | *'
2. An alternating current relay having a
movable contact operating member and two
windings, and means whereby each of said
windings exert a split-phase action upon the
movable member, said windings having
means 1n their circuits whereby oné or the
other predominates in its action upon the
movabﬁ)
of the current which traverses them; sub-
stantially as described. |
3. An alternating current relay having a
movable member and two windings and
means whereby one of said windings- will
transmit a preponderance of high frequency
current, means whereby the other winding
will transmit a preponderance of low fre-
quency current, the two windings acting to

e member according to the frequency.
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actuate the movable member in opposite di-

-Tections, and means whereby each winding 130 -
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~exerts a two-phase action upon the movable | other frequency, said member being sup-
member; substantially as described. - ported to cause its gravity to assist the action
4. An alternating current relay, having a | of one of said windings; substantially asde-
~ movable contact actuating member and two | scribed. | o
5 windings tending to actuate said member in |  In testimony whereof, I have hereunto set 15

~ opposite directions when energized, means | my hand. ' |
- whereby one of said windings will transmit - LOUIS H. THULLEN.

a preponderance of current of one frequency,.| Witnesses: .
and means whereby the other winding will JOoHN MILLER,

10 transmit a preponderance of current of an- H. M. CorwiN.
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