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UNITED STATES PATENT OFFICE. 
HENRY W. GRIFFIN, of NEW YORK, N. Y., AssIGNOR TO THE UNION SWITCH AND 

SIGNAL COMPANY, OF SWIssVALE, PENINSYLVANIA, A CORPORATION OF PENN 
SYLVANIA, 

CONTROLLING APPARATUS FOR RAWAY SWITCHES AND SIGNALS. 

1,033,243. Specification of Letters Patent. Patented July 23, 1912. 
Application filed December 30, 1909. Serial No. 535,820. 

To all whom it may concern; 
Beit known that I, HENRY W. GRIFFIN, 

a citizen of the United States, residing in 
the borough of Manhattan, city, county, and 

5 State of New York, have invented certain 
new and useful Improvements in Control 
ling Apparatus for Railway Switches and 
Signals, of which the following is a specifi 
cation. 
My invention relates to circuits for the 

control of railway switches and signals, and 
has for an object an arrangement of circuits 
and apparatus for insuring that a switch has 
SSR, its movement in response to the 
movement of its controlling or operating 
lever before a signal governing traffic over 
said switch can E. moved to its "proceed' 
position. 
My invention is particularly adaptable to 

the controlling circuits for "electro-pneu 
matic' and “electric' systems of switch 
and signal operation. 

Heretofore, in power signaling, it has of 
ten been the practice to carry the signal 
control wires Si circuit controllers op 
erated directly by the switches over which 
the signal governs traffic. This has only 
been practicable, however, with important 
main line signals governing high speed 
routes, on account of the great cost of wire, 
shelter for wire, and switch circuit con 
trollers; thus leaving the less important sig nals dependent only upon the interlocking 
machine. And when it has been done, false 

35 clear signals have sometimes developed 
owing to the immense amount of wire, and 
the switch circuit controllers, and their ex 
posure to bad weather conditions. IBy the 
use of my invention, these uncertain pro 

40 tective devices are displaced by reliable re 
lays which can be located within the inter 
locking cabin, and by circuit controllers op 
erated by the machine. These new devices 
are not subject to bad weather conditions, 

5 and they can be easily inspected. Other ad 
vantages are a material reduction in cost, 
the securing of a lamp or other indication 
immediately upon the derangement of a 
switch, and also a sinple and inexpensive 
safety control of the low speed or less im portant signals. 

I will describe arrangements of circuits 
and apparatus embodying my invention, and 

25 

then point out the novel features thereof in 
claims. . 

In the accompanying drawings, Figure 1 
is a diagrammatic view showing an arrange 
ment of circuits adaptable to the electro 
pneumatic system of control of switches 
and signals, and embodying my invention. 
Figs, 2 and 3 are views similar to Fig. 1, 
but showing the changes in position of the 
various ps during the movement of a 
switch. Fig. 4 is a diagrammatic yiew show 
ing a modification of my invention adapt 
able to the electric or electro-pneumatic sys 
tem of control of switches and signals. 
Figs, 5 and 6 are views similar to Fig. 4 but 
showing the changes in position of the vari 
ous parts during the movement of a switch. 
Fig. 7 is a view showing a modification of 
the system of Fig. 1. 

Similar reference characters designate 
similar parts throughout the several views. 

Referring to Figs. 1, 2 and 3 the reference 
character 2 designates a section of straight 
track from which a switch. A leads to a 
branch track 3. A signal B governs traffic 
over switch A. The letter M designates an 
"interlocking machine,' on which a lever 
A controls the switch A, and a lever B.’ 
controls the signal B. Several electric cir 
cuit controllers operated by the lever A' 
are diagrammatically represented by mov 
able contact pieces 6, 7, 8, 9 and 10,58 and 
59. A circuit controller operated by the 
signal lever B' is represented diagrammati 
cally by a movable contact piece i1. A cir 
cuit controller or “switch indication con 
troller' 21 is operated by the movement of 
the switch A in a manner well known in 
the art. Two magnets, designated as N and 
IR, whose circuits are controlled by the 
switch indication controller 21, permit the 
switch operating lever to complete its move 
ment when the switch. A has made a com 
test in one direction or the other. 

for instance, the normal indication mag 
net N is energized when the switch has con 
pleted its stroke to the normal position, 
thereby permitting the controlling E. A' 
to be moved to the extreme limit of its 
stroke. This latter movement unlocks on 
the machine all levers the movement of 
which would not interfere with the new po 
sition of the switch A. These indication 
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circuits as heretofore used and the appara 
tus used in connection therewith, as well as 
the power circuits are fully shown and de 
scribed in Letters Patent No. 551,755 grant 

5 ed to J. P. Coleman on December 24, 1895. 
These “indication' magnets N and R may 
also be used as lock magnets controlled by 
a track circuit to lock the controlling lever 
A in its extreme position in case of a car 

to being near the switch A. For this purpose 
the magnets N and R are energized by a 
circuit passing through an armature con 
tact on a track relay 19, as more fully de 
scribed hereinafter. This track relay 19 and 
its trick circuit, as well as the locking cir 
cuits controlled thereby, are not essential 
features of a system embodying my invent 
tion, as the invention may be applied 
equally well to a system in which any suit 
able means are employed to prevent a move 
ment of a switch controlling lever when 
the rails adjacent the switch are occupied 
by a car or train. 12 designates a circuit 
controller operated by the latch handle on 
the lever A, in a manner well known in the 
art. The movements of the switch A are 
accomplished by, neans of any suitable 
motor device, here shown as being two sole 
noids 55 and 56 which move a plunger 57 
in one direction or the other according to 
which solenoid is energized. The circuits 
for these solenoids are controlled by con 
tacts 58 and 59 on the lever A', and these 
circuits are shown in short dash lines. The 
circuit for solenoid 55 is from battery 13 
through wires 110, 50 and 51, contact. 58, 
wire 53, solenoid 55, wires 54 and 101 to bat 
tery. The circuit for solenoid 56 is similar, 
and need not be traced in detail. A relay 
magnet 14 which may be located near the 
interlocking machine, is connected in a 
branch of the indication circuits. The use 
of this relay in connection with the asso 
ciated apparatus herein described, consti 

45 tutes my present invention. This relay 14 
is, with the parts in the positions shown in 
Fig. 1, energized by a circuit which may be 
traced as E. :-from battery 13 through 
wire 101, bridge 22 of indication box 21, 

50 wires 111 and 117, contact 6, wire 118, re 
lay 14, wires 119 and 110 to battery 13. On 
account of the armature of relay 14 being in 
a closed position, it is possible to move the 
signal 13 to its clear position by turning its 
controlling lover 13 to the right, thus closing 
a circuit as follows:-from battery 13 
through wire 123, signal B, wire 124, con 
tnct 11 on controlling lever B', wire 125, 
armature 16 of relay 14, wire 126 to battery 

80 13. This circuit is shown in long and short 
dash lines on the drawings. Therefore 
with the switch controlling lever A and 
the switch. A both in their normal position, 
it is possible to move the signal B to its clear 

65 position. 
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I will now trace the release and indica 
tion circuits for a complete movement of the 
controlling lever A and the switch A, ref 
erence being had first to Fig. 1 which shows 
all parts of the indication circuits and ap- 70 
paratus in normal position. Assuming that 
there is no car within the limits of the track 
detector circuit, the relay 19 is energized as 
shown. Upon closing the circuit controller 
12 by means of the handle latch on lever 75 
A', a circuit is completed as follows:-from 
battery 13 through wires 101 and 127, arma 
ture 20 of relay 19, wire 128, armature 15 of 
relay 14, wires 129 and 132, contact 10 op 
erated by lever A, wires 130 and 114, nor- 80 
mal indication magnet N, wires 115 and 
108, circuit controller 12, wires 109 and 110 
to battery 13. The normal indication mag 
net being thereby energized, the switch op 
erating lever A' is released by means of E. 
well-known latch device, and it can be 
moved to the operating position shown in 
Fig. 2. With the lever A' in this position 
the switch operating circuit through sole 
noid 55 will E. closed to cause a "reverse ’ 90 
movement of the switch A. Upon the colm 
pletion of this movement and after the lock 
ing of the switch in its new position, the 
circuit controlling bridge 22 in the switch 
indication box 21 will have moved to the 95 
position shown in Fig. 2. The controlling 
lever A' is now ready for a release to permit 
of its completing its movement to the re verse position, and upon closing the latch 
circuit controller 12 the release or indication 
circuit is closed as follows:-from battery 
13 through wires 101 and 150, bridge 22 of 
indication box 21, wire 102, contact 9, wire 
104, indication magnet R, wires 107 and 108, 
circuit controller 12, wires 109 and 110 to 
battery 13. The reverse indication magnet 
R being thereby energized, the controlling 
lever A is released and allowed to com 
plete its movement to the position shown in 
Fig. 3. The signal IB can now be cleared by 
moving its controlling lever B' to the right, 
the signal circuit being the same as herein 
before traced. IReferring to Fig. 2, it will 
be noted that until the controlling lever A 
has completed its movement, the relay 14 
reinains (letinergized owing to the break in 
its circuit at the contact 7. With the relay 
14 thus detenergized and its armature con 
tact 16 therefore open, it would be impossi 
ble to close the circuit for signal 13 as here 
tofore described, and the signal is therefore 
held in its danger or stop position. Fur 
thermore, it is impossible to complete the 
movement of the switch controlling lever 
until the switch has completed its stroke 
owing to the fact that the release or indica 
tion circuit described above cannot until 
then be closed. Therefore, by the use of the 
relay 14 in connection with the indication 
system as heretofore used, I accomplish the 
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important object of my invention, viz-to 
insure that the switch. A shall have com 
pleted its movement in response to a move 
ment of the controlling lever A before the 
signal B. governing traffic over the switch 
can be moved to “proceed' position. It 
will be noted that in case the controlling 
lever A and the rails of switch A are not in 
corresponding positions the circuit through 
the relay 14 will be broken at either contact 
6 or according to the position of the con 
trolling lever, and this circuit eannot be 
again completed until either the switch or 
the controlling lever has been moved to 
make their positions correspond. I have 
thus Yied the possibility of giving a 
clear or “proceed 'signal for traffic over a 
misplaced switch. 
An indicating device 24 may be connected 

with the locking circuit in such manner as 
to indicate to an operator whether or not 
tracks 2 or 3 within the limits of the track 
circuit are occupied. This indicating de 
vice is here shown as being an incandescent 
lamp, although any other form of indicator, 
such for instance as an electro-magnetic de 
vice, may be used equally well. This use of 
the lamp is not new, but when used in con 
nection with the relay and circuits of my in 
vention it serves the additional function of 
indicating to the operator at a glance when 
a switch become misplaced with respect 
to its controlling lever. E. to Fig. 1 
it will be seen that this lamp is here illumi 
nated, its circuit being as follows:-from 
battery 13 through wires 101 and 127, arma 
ture 20 of track-relay 19, wire 128, armature 
15 of relay 14, wires 129 and 151, lamp 24, 
wires 113 and 110 to battery 13. Thus as 
long as the track relay 19 is energized the 
lamp 24 will be illuminated, but upon the en 
trance of a train upon the section of rails 
protected by the track circuit the track relay 
19 will be deinergized and the lamp extin 
guished. Also, in case of the misplacement 
of the switch A with respect to its control 
ling lever A', the relay 14 will be deliner 
gized as hereinbefore explained, and since 
the lamp circuit passes through amature 
continct 15 of this relay, the lamp will be at 
once extinguished. 

Referring now to Fig. 7, I here show a 
modification of the circuits of Figs, 1, 2 
and 3 which may at times be desirable, In 
stead of carrying the indication wires 
directly from movable contacts 8 and 9 to 
the magnets N and R, I here show them as 
passing through back contacts 17 and 18 of 
relay 14. This may be used as a precau 
tionary feature for insuring that the relay 
has released before the lever can complete 
its stroke, '. 

Referring now to Figs, 4, 5 and 6, I have 

or the “electro-pneumatic” system of con 
trol of switches and signals. It is particu 
larly adaptable for any system in which it 
is not advisable or possible to use the indi 
cation wires and indication controller on the 
switch, and involves the use of one addi 
tional wire 136 between the switch and its 
controlling lever. The switch A operates 
a circuit controller 25, here shown as being 
a movable contact piece. A similar contact 
piece 26 is operated by the lever A' on the 
controlling machine. The protecting relay 
14 is connected in a circuit which includes 
these two circuit controllers, in such man 
ner that the controllers must be in certain 
relative positions before the relay will be 
Ed Referring to Fig. 4 in which 

all parts are shown in “normal' position, 
the relay circuit is as follows:-from bat 
tery 13 through wire 135, contact piece 25, 
wire 136, relay 14, wire 137, contact piece 
26, wire 138 to battery 13. The relay 14 being thereby energized, the controlling cir 
cuit for signal B may be closed by moving 
the controlling lever B' to the right, this 
circuit being as follows:-from battery 13 
through wires 135 and 126, armature 16 of 
relay 14, wire 125, contact piece 11 on con 
trolling lever B', wire 124, signal B, wires 
123 and 134 to battery 13. The wires which 
are peculiar to this circuit are shown in 
long and short dash lines. When the con 
trolling lever A' is moved to cause a “re 
verse' movement of the switch A, the parts 
assume the positions shown in Fig. 5. The 
switch is here shown as having completed 
its reverse movement, but the indication not 
tips as yet been received, the controlling 

lever has not completed its stroke. The 
circuit through the relay 14 is therefore 
open at the contact piece 26, and, the relay 
being therefore deinergized, the signal cir 
cuit cannot be closed. After receiving the 
indication (the means for which are not 
shown r the controlling lever may be 
moved to the limit of its stroke and the 
arts will assume the positions shown in 
Fig. 6. Here it will be seen that the circuit 

is again closed through the relay 14, thus 
permitting the circuit for signal B to be 
closed through the armature 16, Hence it 
is evident that, as in the case of the electro pneumatic system hereinbefore described, it is essential for a switch and its controlling 
lever to be in the proper relative positions 
before a signal governing traffic over the 
switch can be moved to “proceed position, 
and any derangement of the switch inde 
pendent of its lever will prevent the clear 
ing of the signal. 

twill be seen from the foregoing descrip 
tions that in the practice of my invention I provide a relay in connection with a circuit 

here shown, a modification of my invention controller operated by the switch and a which is adaptable to either the “electric" circuit controller operated by the switch 
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35; controlling lever therefor, a signal govern 

1 

controlling lever. I use this relay to con 
trol the operation of a signal or signals gov 
erning traffic over the switch. As a means 
of E; the signal I here show the signal controlling circuit as s through 
an armature contact on the relay, although I 
do not wish to limit myself to this particu 
lar method of control, as any means may be 
used whereby the relay will prevent cither 
the signal or its controlling lever being oper 
ated when the switch and the switch con 
trolling lever are not in the proper relative 
positions. 
Whan “indication' wires already exist, 

as in the electro-pneumatic system, I have 
shown it to be practicable to use these wires 
as portions of the circuit for my additional 
relay 14. The use of these wires is merely 
an economical measure, avoiding the neces 
sity of additional wiring between the 
switches and the interlocking machine. In 
cases where the indication wires are not 
available, one additional wire may be used 
instead, as hereinbefore described. 
Although I have here shown the applica tion of my relay to comparatively simple 

circuits for operation and indication, I do 
not wish to be limited to these circuits, for 
the relay may be applied to more complete 
and complicated systems without departing 
from the spirit and scope of my invention. 
For example, I have here shown but one 
E. governing traffic over a switch, 
whereas in the actual practice there will in 
SE be a plurality of signals for each 
irection of traffic, all being controlled by 

one lever, selection being made by methods 
well known in the art. Again, I have here 
shown but one switch over which a signal 
EY's traffic, but there may equally well 
e a plurality of successive switches, all of 
which must be in the proper positions rela 
tive to their controlling levers before a sig 
nal governing traffic over them can be 
cleared. 
Although I have here shown my invention 

as applied only to systems of “power inter 
locking", it is equally, applicable to "me 
chanical interlocking plants.” In the latter 
case, a system similar to that illustrated in 
Figs, 4, 6 and 6 may be used, a circuit con 
troller being operated by each switch and 
another circuit controller operated by each 
switch controlling lover. RE relay 14 ma 
then control in any suitable manner eac 
signal governing traffic over the switches 
this protected; and, in case of power signals being used the signal controlling circuit 
may be broken through an armature contact 
on the relay as shown in the accompanying 
drawings. 
Having thus described my invention, what 

I claim is: 
1. In combination, a railway switch, a 
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ing traffic over the switch, a circuit control 
ler operated by the switch, a circuit control 
ler operated by the controlling lever, a relay 
whose contacts are closed when energized, a 
circuit including the two said circuit con 
trollers and the relay, the circuit controllers 
being so connected as to require correspond 
ing positions of the switch and its control 
ling lever to close the circuit, and means for controlling the said signal by the relay. 

2. In combination, a railway switch, a 
controlling lever therefor, a signal govern 
ing traffic oyer the switch, a circuit control 
ler operated by the switch, circuit control 
lers operated by the nig, lever, indi 
cation wires extending from the switch to 
the controlling, lever, a relay, a circuit in 
cluding the said circuit controllers, the indi 
cation wires and the relay, the said circuit 
controllers being so connected as to require 
corresponding positions of the switch and 
the controlling lever to close the said cir 
cuit, and means for controlling the said sig nal by the relay. 

3. in combination, a railway switch, a 
controlling lever therefor, a circuit control 
ler operated by the switch, a circuit control 
leroperated by the controlling lever, a relay, 
a circuit including the two said circuit con 
trollers and the relay, the circuit controllers 
being so connected as to require correspond 
ing positions of the switch and its control 
ling lever to close the said circuit, and traf 
fic governing means controlled by said relay 
for governing traffic over the switch. 

4. In combination, a railway switch, a 
controlling lever therefor, a circuit control 
ler operated by the switch, a circuit con 
troller operated by the controlling lever, a 
relay, a circuit including the two said cir 
cuit controllers and the relay, the circuit 
controllers being so connected as to require 
corresponding positions of the switch and its 
controlling lever to close the said circuit, a 
signal governing traffic over the switch, and 
s or controlling the signal by the said 

relay. 
5. In combination, a railway switch, a 

controlling lever therefor, a circuit control 
ler E. connected with the switch, a circuit controller operatively connected with 
the controlling lever, a relay, a circuit in 
cluding the two said circuit controllers and 
the relay, the circuit controllers being ar ranged to require corresponding positions 
of the switch and the controlling lever and 
to require that each shall occupy an extreme 
position of its stroke to close the said circuit, 
and traffic governing means controlled by 
said relay, 

6. In combination, a railway switch, a 
controlling lever therefor, a circuit control 
ler operatively connected with the switch, a 
circuit controller operatively connected with 
the concrolling lever, a magnet, a circuit in 
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cluding the two said circuit controllers and name to this specification in the presence of 
the magnet, the circuit 5. being ar- two subscribing witnesses. 
ranged to require corresponding positions of E. and the EFEO and to HENRY W. GRIFFIN. 

5 require that each shall occupy an extreme Witnesses: 
position of its stroke to close E. said circuit. FREDERICK. B. BLACKMAN, 
In testimony whereof, I have signed my DAVID RICHARDsoN. 

Copies of this patent may be obtained for five tents each, by addressing the 'Commissioner of Patents, 
Washington, D. C.' 

  


