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Patented Jan. 31, 1928. 1,657,583 

BERTRAM. R. PAiMORE, OF ROSLYN, PENNSYLVANIA, ASSIGNOR. To THE UNION 
swITCH & SIGNAL COMFANY, OF SWISSVALE, PENNSYLVANIA, A CORPORATION 
OF PENNSYLVANIA. 

RAILWAY-TRAFFIC-CONTROLLING APEARATUS. 
Application filed July 23, 1925. Serial No. 45,592. 

My invention relates to railway traffic con 
trolling apparatis, and particularly to auto 
natic interlocking apparatus for controlling 
traffic over conflicting rollies. 

Heretofore in interlocking practice it has 
been custon:ly to provide a plurality of ina 
chine levers each controlling a separate traffic 
governing unit such as a signal or a switch 
in a railway yard. Such inachines are cus 
tomarily located at a point l'eilote from the 
units which they control, and each of the 
several levers being operated separately, and 
by hand; and locking between lever's being 
provided to 'event operation of level's 
which would set up conflicting 'outes. 

Oine object of lily invention is the provi 
sion, in machines of the type described, of a 
laster lever for each of a number of routes 

20 

25 

30 

35 

through the la 

tomatically operating the proper machine 
levers to set up the required route. . . 

I will describe one form and arrangelinent 
of apparatus ebodying my invention, and 
will then point out the novel feature, there 
of in claims. - . . . . . 

Referring to the accoalpanying drawings, - 

Figs. 1, 2, 3, 4 aid 5, when placed end to 
end in the order thentioned, complise a fig 
ure, partially diagrammatic and partially in 
perspective, illustrating one form of railway 
traffic controlling apparatus enabodying my 
invention. Fig. 6 is a sectional view of a 
portion of the clutch mechanism associated 
with Switch level' F. 
showing the various positions into which 
each of the switch levers may be moved with 

a reference characters corresponding to these 
40 

45 

various positions. Fig. 8 is a diagram sim 
ilar to Fig. 7 but showing the positions into 
which each of the signal lever, may be 
moved, with reference character's coi'l'espond 
ing to these positions. 

Similar reference characters refer to silan 
ilar parts in each of the several views. 

Referring first to Figs. 1, 2, 3, 4 and 5, 
there is illustrated at the eiti'ee right, a 
portion of a railway yard comprising a plu 

insulated joints 89. 

- iway yard, and Eleans con 
trolled by each of these laster level's for all 

Fig. 7 is a diagrain. 

ing 

rality of tracks and switches for permitting 
trains to pass through the yard over differ 
ent traffic 'outes. One stretch of track is. 
divided into two track sections e and f by 

A second stretch of 
track is divided into two track sections g and 
?h by insulated joints 89, and a third stretch 
of track is divided into two track sections. 
/ and 2 by insulated joints 89. Track sec 
tion h is connected with track section e by 
a Switch 2, and track section 2 is connected 
with track section g by a switch 1. For pur 
poses which will appeal hereinafter a track 
transformer O’ is connected across the rails 
adjacent the left hand end of section 2 and 
a similar transformer O is connected across 
the rails adjacent the left hand end of sec 
tion . The primary of each of transformers. 
O' and O’ is constantly supplied with alter 
nating current from a suitable source of 
energy Such as an alternator 14 over line 
wires 6 and 6. A track relay C is connect 
ed across the rails adjacent the right hand. 
end of section 9 and a similar track relay 
C is connected across the rails adjacent the 
right hand end of Section le. Switch 1 is 
operated by a motor J comprising a field 
winding 87 and an arihature 88. This motor 
is in turn controlled by a circuit controller 
K which comprises two windings 3 and 4. 
Winding 4 is constantly supplied with alter 
nating current from line wires 6 and 6, and 
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80 
the controller is responsive to reversals in 
the relative polarity of current supplied to 
winding 3 to swing armatures 81 and 82 to 
one extrenue position or the other. When 
winding 3 is supplied with alternating cur 
rent of one relative polarity, which I will 
term normal relative polarity, altimatures 81 
and 82 are swung to the left, and when wind 

3 is supplied with alternating current 
of the other relative polarity, which I will 
term reverse relative polarity, arnatures 81. 
and 82 are swung to the right. As shown 
in the drawing controller K is energized in 
the normal direction and motoi J has been 
Operated to move switch 1 to the normal po 
sition, I will now assume that current of 

85 

90 

  



reverse relative polarity is supplied to wind 
ing 3 of circuit controller K. Armatures 81 
and 82 are therefore swung to the right and 
current flows from line wire 6, through wires 

5 111, 168 and 16S, armature S1, wire 169, 
armature 88 of motor J', wires 170 and 171, 
armature 82 of controller K, wire 12, a con 
tact 84 operated by motor J', wires 13 and 
174, field winding 87 of motor J, and wires 

10 175 and 176 back to line wire 6°. Contact 
84 is arranged to be closed when switch 1 
is in the normal position and to be opened 
just before the switch moves into its ex 
treme reverse position. Contact 83 also oper 

15 ated by motor J is arranged to be closed 
when the switch 1 is in the reverse position 
and to be opened just before this Switch 
moves into its extreme normal position. 
Current supplied to motor J over the cir 
cuit just traced operates the motor in such 
direction that switch 1 is moved to the re 
verse position. Just efore reaching this 
position contact 84 opens and disconnects 
motor J’ from the line wires 6 and 6°. I will 
now assume that winding 3 of controller K. 
is supplied with current of normal relative 
polarity. Almatures 81 and S2 are then re 
turned to their left hand positions and cur 

- rent flows from line wire 6 through wires 
111 and 168, armature S1 of controller K, 
wires 17 and 170, armature 88 of motor J. 
wire 169, armature 82 of controller K, wire 
178, contact S3 operated by switch 1, wire 
174, field winding 87 of motor J and wires 
175 and 176 back to line wire 6. When this 
circuit is closed current is supplied to both 
field and armature of motor J' but it should 
be noticed that the current now supplied 
to armature 88 flows through this armature 
in a direction opposite to the direction of 
the current supplied to the armature when 
circuit controller K is energized in the re 
verse direction. Motor J’ therefore operates 
to move switch 1 to the normal position. 
Just before the Switch attains the extreme 
normal position contact S3 opens and dis 
connects energy from motor J. 

Associated with the switch 1 is a detector 
relay Q comprising two windings and 8. 
Winding 7 is constantly supplied with al 
ternating current from line wires 6 and 6, 
and alternating current is supplied to wind 
ing 8 from a transformer T' which is in 
turn supplied with alternating current from 
line wires 6 and 6°. The relative polarity 
of the current supplied to winding S of de 
tector relay 
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y Q by transformer T is con 
trolled by two contacts 85 and 86 operated 
by switch 1, which contacts constitute a pole 

60 changer. It will be plain from the drawing 
that when switch 1 is in the normal position 
current of one relative polarity, which 
will term normal relative polarity, is st 
plied to detector relay Q and almatures 134 
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mal positions. When switch 1 is moved to 
its reverse position contacts 85 and 86 are 
reversed and winding S of relay Q is then 
supplied with alternating cul'rent of reverse 
relative polarity so that armatures i34 and 70 
163 are then swung to their right hand or 
reverse positions. - 
Switch 2 is controlled by a motor J and a 

circuit controller K similar to the corre 
sponding parts just described in coinnection 
with switch 1, and a second detector relay 
Q is controlled in accordance with the po 
sitions of switch 2 in the same way that 
relay Q is controlled in accordance with the 
positions of switch 1. 
A trackway signal S, here shown as a two 

position semaphore signal, is a 'ranged to 
control traffic through switch 2, this siglial 
being capable of indicating proceed when 
the route is properly set up for trains to $5 
move froll section f through switcl 2 into 
Section it, and thence through switch 1 into 
section a, but not when either switch I 
or 2 is norhal. Before proceeding further 
it should be pointed out that while for pur- ) 
poses of simplicity I have shown a small joi'- 
tion of railway yard comprising only two 
switches and a single signal for controlling 
traffic over one route through the e switches. 
I wish it to be particularly understood that 35 
lay invention is not limited to the specific ar 
l'angement here illustrated and described. 

Each of the trackway governing units lo 
cated in the railway yards, that is, switch 
1, Switch 2 and signal S, is controlled by an 
individual level located in an interlocking 
machine at a cential control point such as 
an interlocking cabin. For exaple, in the 
present embodiment of Juy invention lever F 
(Fig. 2) controls switch 1, lever G (Fig. 3) 
controls switch 2 and lever FI (Fig. 4) con 
trols the signal S. 
The switch lever IF comprises a shaft 24, 

Supported in suitable journals not shown in 
the drawing, and provided at its forward 
end with a handle 25 controlling a latch 31 

SO 

() 
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10 

which co-operates with a latching quadrant 
30. A projection 2S, outstanding from the 
handle 25 co-operates with certain latch co 
tacts 29, 29 and 29' as will appear in de- 15 
tail hereinafter. A magnet 26 mounted on 
the lever F is provided with an ariature 
2 which controls the handle 25 so that when 
the magnet is energized the latch 31 is lifted 
out of the range of the dog: or quadrant 30, 120 

Referring now to Fig. 7 the switch lever 
F is capable of assing eight distinctive 
positions which will be referred to herein 
after by the lettei's N, A, X, B, D, Y, E and 
R. in order from left to right as shown in 25 
the di'awings. The latch 31 and the dogs or 
quadrant 30 are : o arranged that during 
motion of the lever in a direction from N 
to R the latci n) tist be lifted to permit the 

(15 and 163 then occupy their left hand or nor- lever to move from N to A and the latch 30 
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must also be lifted to pelimit the lever to 
move from D to E. Similarly when the le 

: 5 

0. 

ve; is joved in a direction from R to N the 
latch must be lifted to permit the lever to: 
imove from R to E and again from B to A. 
The shaft 24 controls a plurality of con 

tacts which are arranged to be opened or 
closed in accordance with the angular posi 
tion of this shaft. The small letters beside 
each contact on the drawing indicate the 
lever positions between which the adjacent, 
contact is closed. For example contact 36 
bears the legend NA. This means that con 

S 

20 

* - 25 

() 

tact 36 is closed only when lever F is in the 
N position, the A position, or a position ill 
termediate these two. - - 

The lever F controls, among othel's, two. 
contacts 32 and 33 which constitute a pole changer for controlling the relative polarity 
of the current supplied to winding 3 of cir 
cuit controller K. As shown in the draw 
ing lever F is in the N position so points NB 
of contacts 32 and 33 are closed. Current of 
normal relative polarity therefore flows 
from line wire 6, through wire 128, contact 
33, wire 129, winding 3 of circuit controller 
R, wire 130, contact 32, and wire 131 back 
to line wire 6. Circuit controller K is 
therefore energized in the normal direction 
so that switch1 is normal. if points DR of 
contacts 32 and 33 are closed cul’rent flows 
from line wire 6 through wire 128, contact 
33, wire 130, winding 3 of circuit controller 
K. wire 129, contact 32, and wire 131 back 
to line wire 6. It will be noticed that under 
this condition current of reverse relative 
polarity is supplied to winding 3 so that cir 
cuit controller K is emergized in the reverse 
direction and switch 1 is then reversed. 
Under certain conditions notion of the 

shaft 24 is prevented by segment locks. For 
example the segment 121 which is fixed to 
shaft 24 co-operates with a latch 120 oper 
ated by magnet (OF so that the ever can be 
moved from the normal position only when 
magnet 70F is energized. In similar manner 
a segment 140 and a latch 139 prevent no 
tion of the level' from D to E unless mag 
net 71 is emergized. 
Switch lever G for controlling switch 2 is 

similar to lever F and the construction of 
this lever will be understood without further 

5 
explanation. 

Contacts 44 and 45 on lever G constitute 
a pole changer for controlling the polarity 
of the current supplied to winding 3 of cir 
cuit controller K in a manner similar to 
that already described in connection with 

(30. the control of circuit controller K’ by con tacts 32 and 33 of lever F. 
The signal lever H comprises a rotatable 

shaft 248 having a handle 258 and a latch 31 
operated thereby. This latch 318 co-oper 
ates with a locking quadrant 30° as best 
illustrated in Fig. 8. A magnet 26 is ar 

ranged to disengage the latch when the mag 
net is energized. From this diagram it will 
be seen that the signal lever has only five 
positions, L, B, N, D and R. It should also 
be pointed out that while the two switch 
level's F and G normally occupy their ex 
treme left hand positions, the signal lever H 
normally occupies its middle position. The 
latch 318i must be operated to move the sig 
nal lever H from any of the five positions 
illustrated to any other position. A locking 
segment 179 is rigidly fixed to shaft 24 and 
co-operates with a latch 180 controlled by a 

70 

75 

magnet 72 so that when the lever His in the 
normal position the lever can be moved in 
the segment 179 but to return the lever to 
its normal position from either extreme posi 
tion latch 180 must be lifted by energization 
of magnet 72. 
tain contacts which are designated by refer 
ence characters and are also provided with 
legends similar to those explained in connec 
tion with lever F and corresponding to the 
level positions indicated in Fig. 8 for indi. 
cating when these contacts are closed. 

I also provide a master level designated in 
general by the reference character M (Fig. 
1) the purpose of which is to control certain 
selected ones of the machine level's to set up 
a pl’edetermined route through the railway 

Shaft 24 also controls cer 

80 
either, direction without interference from 

yard. The master lever M, illustrated in 
this drawing, is intended to set up a route 
from section f to section /. This master lever comprises a shaft 9 rotatably supported 
in journals not shown in the drawing and 

latching dog 12 on an armature 12. The 
almature 12 is in turn controlled by a latch 
ing magnet 11 so that the dog 12 is lifted 
out of engagement with the latching disk 10 
when the magnet 11 is energized. By means 
of a handle 9, shaft 9 may be rotated in the 
direction indicated by the arrow through 
36()o. 
occupies its normal position, in which all of 
the contacts controlled thereby are open. 
When the lever is moved through an angle 
of 90° in the direction indicated by the ar 
row further motion in this direction is pre 
vented by the engagement of dog 12 with 
slot 10 in the locking disk 10. When the 
lever is in this position however contacts 13, 
14. 15. 16, 17 and 18 are closed and the re 
maining contacts are open. If magnet 11 is 
now energized armature 12 is lifted to per 
mit further motion of handle 9. When this 
handle has been moved 180° from its nor 
mal position so that it occupies the reverse 
position indicated in broken lines at 9 on 
the drawing all of the contacts on the lever 
are again open. If the motion of the handle 
9" is continued until it occupies a position 
at 270° from its normal position in which 
it is illustrated in the drawing the latching 

As shown in the drawing the lever 

100 

'arrying a locking disk 10 controlled by a 

5 

5 

25 

30 
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dog 12 will engage slot 10 in disk 10 to 
prevent any further motion until the mag 
net 11 is energized. In this position contacts 
13, 19, 20, 21, 22 and 23 are closed and the 
remaining contacts on the level are open. 
By means of a ratchet wheel 181 rigidly 
attached to a shaft 9 and a pawl 182 co-oper 
ating with this wheel. motion of the shaft 
in a direction opposite to that indicated by 
the arrow is prevented. 
The lever M controls a motor 56 which is 

arranged to be coupled at times with certain 
of the machine levers of the interlocking 
machine to cause operation of these level's. 
The circuit for motor 56 may be traced from 
line wire 6 through wires 91 and 92, contact 
13 on lever M, wire 93, notor 56, and wire 
94 to line wire 6. It is therefore plain that 
motor 56 is operated only when contact 13 
on lever M is closed, that is, when handle 
9 of lever M has been moved either 90° or 
270° from the position in which it is illus 
trated in the drawing. 
Two rotatable spindles 60 and 61 are sup 

ported in parallel relation by means not 
shown in the drawing. These spindles ex 
tend the entire length of the intellocking 
machine and are arranged, as will now be 
explained, to operate the several machine 
levers. Spindle 60 is provided with a gear 
5S, and spindle 61 is provided with a sini 
lar gear 59. The two gears 58 and 59 mesh 
with a driving pinion 57 which is opera 
tively connected with motor 56, so that when 
motor 56 is operated, spindles 60 and 61 are 
rotated in the directions indicated by the 
arrows. Spindles 60 and 61 are provided 
with worm threads of right hand pitch and 
left hand pitch respectively. Referring 
particularly to switch lever F, the shaft 24 
of this level carries two worm wheels 62 
and 63F freely mounted on the shaft 24 and 
meshing with the worms 222F and 223 of 
spindles 60 and 61 respectively (see Fig. (3). 
It therefore follows that when motor 56 is 
operated, worm wheels 62F and 63 are ro 
tated in opposite directions. Mounted upon 
shaft 24 intermediate the two worm wheels 
62F and 63F is a clutch device comprising a 
sleeve 64 slidably mounted on the shaft, 
and a yoke 65F pivotally mounted at 224F 
and arranged to shift the sleeve into fric 
tional engagement with one or the other of 
the worm wheels. This sleeve 64F is pro 
vided with a square hole to accommodate 
the square shaft 24. The yoke 65F is shifted 
in one direction or the other by a drive rod 
66" controlled by two magnets 67F and 
6SF. When 67F and 6SF are both de-ener 
gized the drive rod 66F and the yoke 65F, 
due to the force of gravity active on the 
yoke 65, assume a position in which the 
sleeve 64 is out of engagement with both 
the worm wheels 62F and 63F. When mag 
net 67 is energized, the drive rod 66" is 
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drawn toward the left as viewed in the 
drawing and the clutch sleeve 64 is urged 
against the inner face of worm wheel 62. 
Under this condition the worm wheel 62, 
driven by spindle 60, rotates the clutch 
sleeve 64, carrying with it shaft 24. and 
causes the shaft to move in a direction from 
N to R. if, however, magnet 68 is ener 
gized, the drive rod 66 is moved to the 
right to urge the clutch sleeve 64 against 
the worm wheel 63F, thereby driving shaft 
24 in a direction from R to N. Should ro 
tation of shaft 24 be prevented when the 
clutch sleeve engages one of the worm 
wheels, such worm wheel merely slips with 
respect to the sleeve and so the operation of 
motor 56 is not interfered with. 
The clutch mechanism for the remaining 

inachine. level will be readily understood 
without further explanation. 
As shown in the drawing, the master lever 

M is in its normal position in which all of 
the contacts controlled thereby are open 
and magnet 11 is de-energized. Motor 56 is 
therefore de-energized and at rest. All of 
the clutch magnets for connecting the spin 
diles 60 and 61 with the machine levers are 
de-energized, and all of the machine levers 
F, G and H are latched in their normal 
positions. 
cupy their normal positions, and detector 
relays Q' and Q are energized in the nor 
inal direction. Signal S indicates stop and 
switches 1 and 2 both occupy their normal 
positions. The portions of track shown in 
the drawing are all unoccupied and relays 
C and C are both energized. 

I will now assume that handle 9 of mas 
ter lever M is rotated in the direction of 
the arrow through 90°. Upon completion 
of this movement the dog 12 of armature 
12 drops into slot 10 in disk 10 and pre 
vents further motion of the shaft 9. With 
lever M in this position current is supplied 
over the circuit previously traced to motor 
56, and spindles 60 and 61 are therefore set 
into operation. At the same time circuits 
are closed for energizing the latch magnets 
26 for all switch levers which must be op 
erated to set up the required route. In the 
present case magnets 26 for both levers F 
and G are energized. Referring particu 
larly to lever F the closing of contact 14 of 
lever M collapletes a circuit over which cur 
rent flows from line wire 6, through wires 
91 and 95, contact. 14 of lever M, wires 96, 
96 and 97, contact 36 on lever F. wire 98, 
back contact. 99-100 operated by magnet 
0", in pedance 101, wire 102, latch magnet 
26 of lever F, and wire 103 back to wire 6. 
The latch lagnet 26 therefore becomes en 
ergized, and the projection 28, operated 
thereby, closes contact 29-29. Current 
then flows from wire 6, through wires 111 
and 112, (Fig. 5) front contact 113 of track 

Controller's K' and K both oc 
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relay C, wire 114, contact 29-29 operated 

O 

3) 

40 

3.3 

it 

(4) 

by latchiuagnet 26 of lever F, wire 115, con 
tact 34 of lever F, wires. 116 and 117, wind 
ing of magnet 70, and wires 118 and 119, 
to line wire 6. Miagnet Of thereupon be 
comes energized, lifting the latch 120 to 
free the locking segment 121. The quad 
rant latch 31 has already been lifted by op 
eration of magnet 26 and therefore the 
shaft 24 is free to turn. The energization 
of hagnet 70F opens the preliminary circuit 
just traced for magnet 26 but the closing 
of contact 99-122 completes a circuit for 
the clutch operating magnet 67 and the 
latch magnet 26 in series, which circuit is 
from line wire 6, through wires 91 and 95, 
contact. 14 of master lever M, wires 96, 96 
and 97, contact 36 on lever F, wire 98, con 
tact. 99-122 operated by magnet 70, wire. 
123, clutch magnet 67, wires 124 and 102, 
latch magnet 26, and wire 103 to line wire 
6. it will be noticed that this circuit con 

the latch magnet 26 is to limit the current 
flowing through this magnet during the 
shot interval that this magnet is connected 
directly with the energy source 14. The 
energization of magnet 67 couples the 
shaft. 24 with the worn wheel 62F and the 
shaft 24 is therefore rotated from the N. 
position to the A position. At the A posi 
tion, however, contact 36 included in the cir 
cuits just traced for magnets 26 and 67 is 
opened but contact 37 on lever F is now 

, and a branch is therefore closed closed 
from wire 96, through wire 125, contact 37 
and wires 126 and 127 to wire 123. This 
branch omits contact. 99-122 operated by 
magnet 70F, and also Onits contact 36 on 
lever IF. The circuit is therefore main 
iained through the branch just described 

he ever 24 has been moved to the D 
position, when contact 37 opens. 
D position of ever F, further motion of 
the shift is prevented by engagement of 
locking segment 140 with latch 139. In this 
position, however, contacts 32 and 33 are 
eversed, and the reversal of these contacts 

reverses the relative polarity of the current 
supplied to winding 3 of circuit controller 
K so that this circuit controller reverses. 
The reversal of armatures 81 and 82 of this 
circuit controller causes operation of notor 
J’ to nove witch 1 to its reverse position 

in be foie described. When Switch 
reaches its extreme reverse position the op 
eration of contacts 85 and S6 'everses the 
relative polarity of the current supplied to 
winding 8 of relay Q, which relay now 
becomes energized in the reverse direction 
and swings anatures 134 and 163 to their 
right hand positions. The closing of re 
verse contact. 134 completes a circuit for 

tains hagnets 26 and 70F in series but does 
not include impedance 101. The purpose of 
this impedance in the circuit first traced for 

At the 

magnet 71" which may be traced from line 
wire 6... through wires, 132 and 133, reverse 
contact 134 of relay Q', wire 135, points N 
of contact 35 of lever F, wires, 136 and 137, 
winding of magnet (1" and wires 138 and 9. 
119 to line wire 6°. The energization of 
magnet 1" raises latch 139 to disengage the 
locking segment 1:40. At the same time the 
energization of magnet 71 closes contact 
143-144 and current is now supplied from 

70 

75 
line wire 6, through wires 91 and 95, con 
tact 14 on lever M, wires 96, 96, 97 and 
141, contact 38 on lever F, wire 142, contact 
143-144 operated by magnet 71 F, wires 
145, 127 and 123, magnet 67, wires 68 and 
102, magnet. 26 and wire 103 to line wire 69. 
This circuit includes contact. 38 on lever F, 
which contact was closed when the lever 
passed the B. position, and remains closed 
until just before the lever, moves into its 
R. position, in which latter position contact 
38 is open. Since both the latch 31 and the 
latch 139 are now disengaged and the clutch. 
magnet 6 is energized, shaft 24 is rotated 

90 from the D. position toward the R position. 
The circuit for accomplishing this motion 

however depends upon contact 35 which con 
tact is arranged to reverse immediately 
after the shaft rotates out of the D position 
to Ward the R position. When this reversal 
occurs, contact 35 interrupts the circuits al 

80 

85 

ready traced for magnet 71F. Contact 34 
however is closed as soon as the lever at 
tains the Y position, and this contact closes 
a second circuit for magnet (1". The Ypo 
sition and the position at which the contact 
35 reverses are so close together that after 

()) 

the breaking of the circuit including contact 
35 the second circuit including contact 34 is 
closed for magnet T1" before this magnet 
has time to drop the latch 139. This second 
circuit passes from line wire 6, through 
wires 111 and 112, front contact 113 of relay 
C. wire 114, latch contact 299-29 operated, 
by projection 28 on lever F, wire 115, con 
tact 34 of lever F, wires 146 and 137, wind 
ing of magnet 71 and wires. 138 and 119 to 
line wire 6. Magnet 71 F continues to be 
energized by this second circuit until the 
lever 24 has been moved to its full reverse, or 
R position. The circuit for the clutch mag 
net 67 and the latch magnet 26 is then 
broken at contact 38 so that the latch 31 

po 
sition. The release of latch 31 opens con 
drops and latches the lever 24 in the R 

tact 29-29", and this contact opens the sec 
ond circuit for magnet 71. : 

Simultaneously with the operation of lever 

105 

10 

5 

120 

Fiust described lever G has been actuated 
in a similar manner. That is to say, the 
closing of contact 15 of lever. M. completes 
the circuit for latch magnet 26 of lever G 
over contact 48 of lever. G. The operation 
of the latch 31 closes contact: 29-29, and 
thereby completes the circuit for magnet 13G 
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70, lever G is therefore unlocked. The en 
ergization of magnet 70 lifts contact 107, 
and completes the circuit for clutch magnet 
696. The lever is therefore moved to the A 
position, where contact 4S opens, but contact 
49 is closed from A to D, and the lever is 
therefore moved to the D position, further 
motion being prevented by the segment lock 
controlled by magnet (16. As lever G moves 
into the D position contacts 44 and 45 oper 
ate to reverse the polarity of the current 
supplied to winding 3 of circuit controller 
K. Motor J2 is therefore operated to re 
verse switch 2. When this switch reaches 

5 its extreme reverse position relay Q is en 
ergized in the reverse direction, due to op 
eration of contacts S5 and 86 controlled by 
switch J°. The closing of reverse contact 
226 of relay Q' completes a circuit for mag 
net 716 over contact 47 of lever G. The 
lever is therefore unlocked. The energiza 
tion of magnet 71 also completes a circuit 
for latch magnet 26 and clutch magnet 6 
in series with contact 51 of level G. Lever 
G is therefore moved toward the R position. 
When contact 47 operates, the circuit pre 
viously established for magnet 71 is broken, 
but a new circuit is now closed for this 
magnet over contact 46. The lever there 
fore completes its stroke to the R position, 
where the opening of contact 50 de-energizes 
the clutch magnet 67 and latch magnet 26. 
The latch 31 therefore drops, and latches 
lever G in the R position. 

Since both levers F and G, now occupy 
their R positions, contact 39 on lever F and 
contact 51 on lever G are closed. Current 
then flows from line wire 6, through wires 91. 
and 95, contact 14 on master level M wires 
96, 96 and 97, contact 39 on lever F, wire 
147, contact 16 on master lever M, wire 148, 
contact 51 on lever F, wire 149, contact 17 
on lever M, wire 150, contact 75 of signal 
lever H. Magnet 69, wires 152 and 153, 
latch magnet 26 of lever H, and wire, 154 to line wire 6. The latch 30 on lever His 
therefore released and the clutch sleeve 64" 
is shifted against Worm wheel 62", causing 
shaft 24 to rotate from the N position to 
ward the R position. As soon as lever H 
reaches the Rposition a circuit is completed 
for signal S which may be traced from wire 
6, through wire 161, contact 73 of lever H. 
wire 162, contact 163 of relay Q', wire 164, 
contact 165 of relay Q, wire 166, operating. 
mechanism of signal S and wire 16 to line 
wire 6. When this circuit is closed signal 
S is operated to indicate proceed. When the 
lever H reaches its R position contact 75 
opens, allowing the magnet 26 to become 
de-energized and causing latch 31 to engage 
the locking quadrant 30 to hold the lever 
in the position to which it has been moved. 
Clutch magnet 69 is de-energized so that 
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the shaft 24 is disconnected from the spin 
die 60. 
With lever II in the R position contact 76 

is closed and a circuit may be traced from 
wire 6, through wires 91 and 95, contact 14 
on lever M, wires 96, 96 and 97, contact 
39 on lever F, wire 147, contact 16 on lever 
Mi. wire 4S. contact 51 on level G, wire 
149, contact it on lever A1, wises 150 and 
155, contact 76 on lever H, wire 157, contact 
18 on lever N, wires 158 and 159, magnet 
11 of lover Al and wires 160 and 94 to line 
wire (3°. Eagnet 11 is therefore energized, 
lifting al'mature 12 and disengaging contact 
13 from the locking disk (). Handle 9 can 
then be noved to the With indicated at 
9, in which position all of the contacts on 
lever I are opened and not or 56 is de-ener 
gizing. It will be plain that after the oper 
ation thus described the route is set up for 
traffic from section f to section f, that is, 
Switches 1 and 2 are both reversed and sig 
nal S indicates proceed. To accomplish this 
result it will he secn that it was only neces 
sary to maniplate leyer M and that opera 
tions of the remaining parts were entirely 
automatic. It should also be pointed out that 
the automatic operation of the machine le 
ver's haust he performed in a certain prede 
termined sequence and that each operation 
must be completed before the next operation 
can be accomplished. 
To restore the apparatus to its initial con 

dition handle 9 of levor M is moved through 
an additional 90°, that is, to such position 
that the dog 12 falls into notch 10 in the 
disk 10. In this latching position contact 
13 is again closed and not or 56 is operated 
to rotate spindles 60 and 61 as explained 
he'einbefore. At the same time the closing 
of contact. 23 on lever M completes a circuit 
from line wire 6, through wires 91, 95 and 
183, contact 23 on ever M, wires 184 and 
185, contact 78 on lever H, wires S6 and 187. 
magnet, 68, wires 188 and 153, magnet 26 
of lever H, and Wile 54 to line wire 6. 
When this circuit is closed the latch 30 of 
lever H is released by magnet 26 and at 
the same time the shaft 24 of this lever is 
coupled with spindle 61 so that the lever is 
moved from the R position toward the D po 
sition. At the D position of the lever latch 
180 engages segment 179 to prevent further 
motion of the lever. Although the motion 
just described for lever M initiates the op 
eration of the signal lever H, the switch 
level's are not yet operated because the cir 
cuits for returning these levers to their nor 
mal positions are open at contact 90 of sig 
nal S, which contact is closed only when 
the signal indicates stop. When lever H 
moves away from the R position the open 
ing of contact 73 thereon breaks the oper 
ating circuit previously traced for signal S, 
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and the signal therefore goes to stop, closing 
contact 90. Current then flows from wire 
6 over wire 189, contact 90 controlled by 
signal S, wire 190, contact 74 of lever H, 
wire 191, magnet 72, and wire 192, to line 
wire 6. The magnet 72 the efore becomes 
energized to release locking segment 179 and 
permit lever H to be restored to its N. po 
sition. As soon as the level moves out of 
the D position the circuit just traced for 
clutch magnet 68" and latch magnet 26 is 
opened at contact 7S, but when the level is 
in the D position a branchis closed around 
contact 78 from wire 184, through wires 193 
and 194, contact. 79 on lever H. wire 195, contact. 196-197 operated by magnet 72, 
wire 187, winding of magnet. 68, Wiles 
188, and 153, winding of magnet 26° and 
wire 154 to line wire 6°. This circuit is 
effective to continue the motion of shaft 
24a toward the N position, but soon after 
the shaft moves out of the D position this 
circuit is opened. After such motion is 
started however the latch 180 is lifted by 
magnet 72 past the edge of the locking Seg 
ment 179 so that subsequent de-energization 
of magnet 72 by the opening of contact 4 
does not prevent further operation of the 
shaft. As soon as the lever H has moved 

3: out of the D position in returning to the N 
position a second branch is provided for 
the latch magnet and clutch magnet circuit 

4). 

0. 

which may be traced from wire 184, through 
wire. 193, contact 80 of lever H, wires 198 
and 187, magnet 6S", wires 1.88 and 153, 
magnet 26, and wire 154 to line wire 6. 
By virtue of the circuit through this branch 
the lever H is restored to its full normal po 
sition and when this position is attained con 
tact 80 opens to de-energize the latch mag 
net 26 and to disengage the 
64H from worm wheel 63. ... 
When lever H reaches the N position the 

closing of contact 77 permits current to flow 
simultaneously to the operating circuits for 
all of the switch levers which are to be re 
stored to their normal positions. For ex 
ample, the operating circuit for switch lever 
F basses from line wire 6, through wires 

a 91, ’95 and 183, contact. 23 on lever M, wires 
1s, and 193, contact 77 on lever H, wires 199 
and 200, contact 22 on lever M. wire 201, con: 
tact 40 on lever F, wire 202, contact 203-204 
102, magnet 26 of lever F, and wire 103 to 
line wire 6. The latch magnet 26 is there 
fore energized to disengage the latch 31 
from the quadrant 30 and to close contact 
29-29", it being remembered that the lever 
F is now in the R position, A circuit is 
therefore established from line wire 6, 
through wires 111 and 112, front contact 113. 
of track relay C, wire 14, contact, 29 
29 of lever F, wire 115, contact 34 of lever 
F, wires 146 and 137, winding of magnet 

therefore open. 

the E position. 

clutch sleeve. 

71F, and wires 138 and 119 to line wire 6. 
Magnet 71 therefore becomes energized, lift 
ing the latch 139 to release the locking seg 
ment 140 to 
toward its N position. The lifting of latch 
139 opens the contact. 203-204 and the cir 
cuit just traced for latching magnet 26 is 

from wire 201 through contact 40, wire 202, 
contact 203-205, wires 206 and 218, magnet 
68, wire 102, latch magnet 26 and wire 103 
back to Wire 6. The latch 31 is therefore. 

permit the shaft 24 to return 

Contact. 203-205 is now 
closed, however, and current therefore flows 

5 

lifted and the shaft 24 is coupled with 
spindle 61 so that the shaft 24 is moved to 

At the E position contact 
40 opens but contact 41 is now closed and 

St. 

current therefore flows from wire 201, 
through wires 209 and 210, contact 41, and 
wire 217 to wire 218. The clutch magnet 68F 
and the latch magnet 26 are therefore both 
energized, and the lever F is noved to the B. 
position further motion being prevented by 
latch 120 and segment 121. During the mo 
tion just described contacts 32 and 33 operate. 
to reverse the relative polality of the cur 
rent supplied to circuit controller K. Arma 
tures 81 and 82 of this circuit controller are: 
therefore swung to the left, operating motor 
J to restore switch 1 to its normal position. 
When switch I reaches the normal position 
the operation of contacts 85, and 86 reverses 
the relative polarity of the current supplied 
to winding 8 of relay Q', and contacts 134 
and 163 of this relay swing to the left or nor 
mal position, thereby conpleting a circuit 
from line wire 6, through wires 132 and 133, 
normal contact. 134 of relay Q', wire 207, con 
tact 35 of lever F, wires 208 and 117, winding 
of magnet OF, and wires 1.18 and 119 to line. 
wire 6. Magnet 70 therefore becomes ener 
gized to close contact 220-221, and a branch 
is then closed for the circuit for magnets 68' 
and 26 from Wire 201, through wires 209, and 
211, contact 42 of lever F, wire 219, contact 
220-221 operated by magnet 70F and wire 
218 to magnet 6SF. The circuit being closed 
through this branch for magnets 68 and 
26, lever 24 moves toward the Aposition. 
Contact 35 reverses immediately after the 
lever moves away from the B position. Con 
tact 34 is closed so soon after the opening 

- . . . 3 of switch 35 that magnet 70F does not have operated by magnet 71", impedance 205, Wire time to release, and the circuit for magnet 
70 then passes from line wire 6, through 
wires 111 and 112, front contact 113 of relay 
C'. wire 114, contact 29-29-. of lever-F, wire 
115, contact 34 of lever F, wires 116 and 1.17, winding of magnet 70", and wires 118, and 
119 to line wire 68. Contact, 220-221 is 
therefore held closed and the latch magnet 
26 and the clutch magnet. 68F continue to be 
energized to complete the stroke of lever F. 
When the lever is moved to its full N posi 
tion contact 42 opens. As a result, the cir 
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cuit for magnets 68F and 26 is opened, there 
by disconnecting the clutch and de-energiz 
ing the latch. Lever F is then latched in the 
Nposition. 
During the operation of lever F from the 

R to the N position lever G has also been 
operated in a similar mannel', and when both 
of these levers have returned to their N posi 
tions a circuit is completed for the latch mag 
net of ever M. This circuit passes from wire 
6, through wires 91, 95 and 183, contact 

lever H, wire 199, contact 21 of lever vi, 
wire 212, contact 55 of lever G, wire 213. 
contact 20 of lever M, wire 214, contact 43 
of lever F, wire 215, contact 19 of lever 
M, wires 216 and 159, winding of latching 
magnet 11 for lever M, and wires 160 and 94 
to line wire 6. When this circuit is closed 
the latch magnet 11 becomes energized to lift 
dog 12 out of the slot 10 in locking disk 
10. The lever M is therefore released so thai, 
the stroke may be completed, restoring the 
handle 9 to the position in which it is ill 
lustrated in solid lines in the drawing. In 
this position motor 56 is de-energized and all 
of the contacts operated by the lever Mi tire 
Open. , . 

All of the parts of the apparatus are this 
restored to the positions in which they are ii 
lustrated in the drawing. 

Each of the switch level's F and G and 
the signal lever H may be manually operated 
to control the associated traffic governing 
unit independently of the master lever M. 
One advantage of my invention is that a 

large number of signaling units may be all 
tomatically operated in the proper sequence 
simply by operating the proper master lever 
corresponding to such units. With appa 
ratus embodying my invention a master lever 
similar to the master lever M may be pro 
vided for each separate route which it hay 
be desirable to set up through the railway 
yard. A complete route may then be set up, 
an operation which may require the actua 
tion of a large number of machine level's, 
simply by the manipulation of the propar 
master lever. 
control the motor 56 and will also control the 
clutch device 66 associated with those of the 
machine level's which control the traffic gow 
erning units necessary to set up the route 
controlled by such master lever. It is mani 
fest, therefore, that my invention provides 
apparatus by means of which a given num ber of manipulations may be performed by 
fewer operators and in a shorter amount of 
time than is possible when it is necessary to 
operate each machine lever separately. 
Another advantage of my invention is that 

when the route is being set up each unit 
which is successively operated can be oper 
ated only when the previous levers in the se 
quence have properly performed their func 

parting from the spirit and 

Each such mastel lever will. 
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tions. My invention therefore provides a 
measure of safety which is not readily ob 
tainable with interlocking machines of the 
usual and well known form. 
Although I have herein shown and de 

scribed only one form of railway traffic con 
trolling apparatus elabodying my invention, 
it is understood that various changes and 
modifications may be inade therein within 
the scope of the appended claims without de 

Scope of any ill 
vention. 

O 

5 

Having thus described my invention, what 
I claim is: 

1. Railway traffic controlling apparatus 
comprising a plurality of traffic governing 
units, a plurality of machine levers one for 
controlling each said unit, and means for op 
erating certain of said levers automatically 
in a predetermined sequence. 

2. In combination with railway tracks 
Over which traffic may pass over a plurality of 
l'outes, a plurality of traffic governing units 
for Said tracks, a plurality of machine le 
vers one fol' controlling each said unit, and 
means for automatically operating certain of 
said level's associated with a predetermined 
route. 

3. In combination, a railway track pro 
vided with a Switch, a signal for governing 
traffic through Said switch, a manually oper 
able machine lever for said Switch, a manu 
ally operable machine lever for said signal, 
a master controlling device, and means effec 
tive when said device is operated to auto 
matically actuate said switch controlling Je 
wer and said signal controlling lever. 

4. In combination, it railway track pro 
vided with a switch, a signal for governing 
traffic through said switch, a manually op 
erable machine lever for said switch, a manu ally operable machine lever for said signal, a 
master ever, and means effective when said 
master lever is operated to successively actu 
ate said Switch controlling lever and said 
signal controlling lever automatically. 

5. In combination, a railway track pro 
vided with a Switch, a signal for governing 
traffic through said switch, a manually op 
erable machine lever for said switch, a man 
ally operable machine lever for said signal, 
a master lever, and means effective when said 
master level is operated to automatically ac 
tuate said switch controlling lever and means 
also controlled by said master lever but ef 
fective only when said switch has been actu 
ally operated to actilate said signal control 
ling lever. 

6. In combination, a railway yard 
through which traffic may move over a plu 
i’ality of routes, a plurality of switches for 
said yard, a plurality of signals for govern 
ing traffic through said yard, an interlocking 
machine comprising a separate manually op 
elable lever for controlling each switch and 
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each signal, and a master lever corresponding controlling each said unit, a latch for each 
to a predetermined route for automatically 
controlling the levers associated with said 
rotte. 

7. In combination, a railway yard through 
which traffic may move over a plurality of 
routes, a plurality of switches for said yard, 
a plurality of signals for governing traffic 
through said yard, an interlocking machine 
comprising a separate manually operable le 
wer for controlling each switch and each sig 
nail, a master lever corresponding to a prede 
termined one of Said 'outes, and realis con 
trolled by said level for autoiatically actu 
ating all of Said levers associated with said 
route in a predetermined sequence. 

8. In combination, a railway yard con 
prising a plurality of traffic governing units, 
an interlocking machine comprising a sepa 
rate manually operable machine lever for 
controlling each said unit, and a master le 
wer for automatically operating certain of 
said machine levers in a predetermined Se 
quence. 

9. In combination, a railway yard com 
prising a plurality of traffic governing units, 
an interlocking machine comprising a sepa 
rate manually operable machine lever fol' 
controlling each said unit, a master lever, a 
driving motor, and means controlled by said 
master lever for operatively connecting cer 
tain of said machine evers with Said motor. 

10. In combination, a railway yard com 
prising a plurality of traffic governing units, 
an interlocking machine comprising a man 
ually operable machine lever for controlling 
each said unit, a mastel lever, a driving mo 
tor, means controlled by said master lever 
for operatively connecting certain of Said 
machine levers with said motor, and means 
controlled by each such machine lever for 
Subsequently disconnecting such machine le 
wer from said motor. 

11. In combination, a railway yard com 
prising a plurality of traffic governing units, 
an interlocking machine comprising a man 
ually operable machine lever for controlling 
each said unit, a master lever, a driving mo 
tor controlled by said master lever, and 
means controlled by said master level for 
Operatively connecting certain of said ma 
chine levers with said motor. 

12. In combination, a railway yard com 
prising a plurality of traffic governing units, 
an interlocking machine comprising a sepa 
rate manually operable rhachine lever for 
controlling each said unit, a master lever, a 
driving motor, and means controlled by said 
master lever for operatively connecting cer 
tain of Said machine levers with said motor 
in a predetermined sequence. 

13. In combination, a railway yard com 
prising a plurality of traffic governing units, 
an interlocking machine comprising a sepa 
rate manually Operable machine lever for 

machine lever, a master lever, and means 
controlled by said master level for automati 
cally operating the latches of certain of said 
machine levers in a predetermined sequence. 

4. In combination, a railway yard com 
prising a plurality of traffic governing units, 
all interlocking machine comprising a plu 
rality of manually operable machine levers 
One for controlling each said unit, a master 
lever, means controlled by said master lever 
for initiating the operation of certain prede 
termined ones of said machine levers, and 
lineans controlled by said master lever and 
responsive to traffic conditions in said yard 
for completing such operation of said ma 
chine levers. 

15. In combination, a railway yard com 
prising a plurality of traffic governing units, 
an intellocking machine comprising a plu 
'ality of manually operable machine levers 
One for controlling each said unit, a master 
lever, means controlled by said master lever 
for initiating the operation of certain pre 
determined ones of Said machine levers, 
means controlled by Said master lever and 
responsive to traffic conditions in said yard 
for completing such operation of said ma 
chine levers, and means also controlled by 
said master lever for restoring said machine 
level's to their initial condition. 

16. In combination, a railway yard com 
prising a plurality of traffic governing units, 
an interlocking machine comprising a plu 
'ality of manually operable machine levers 
one for controlling each said unit, a master 
lever, means controlled by said master lever 
for initiating the operation of certain prede 
termined ones of said machine levers, means 
controlled by said master lever and respon 
sive to traffic conditions in said yard for 
completing such operation of said machine 
levers, and means effective only when cer 
tain of such machine levers have actually 
completed their operation for operating cer 
tain others of such machine levers. r 

17. In combination, a railway yard hav 
ing a plurality of Switches, a plurality of 
signals for governing traffic through said 
Switches, an interlocking machine having a 
machine lever for each said switch and for 
each said signal, a master lever correspond 
ing to a predetermined route through said 
yard, means effective upon a partial opera 
tion of said master lever to operate a prede 
terrained sequence of said machine lever's 
and means effective upon a complete opera 
tion of said master lever to restore said ma 
chine levers to their initial positions. 

18. In combination, a railway yard hav 
ing a plurality of switches, a plurality of 
signals for governing traffic through said 
Switches, an interlocking machine having a 
machine level for each said switch and for 
each said signal, a master lever correspond 
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ing to a predetermined route through said 
yard, means effective upon a partial opera 
tion of said master lever to operate a prede 
termined sequence of such switch machine 
evers, means controlled also by said master 
lever and responsive to the condition of such 
switch machine levers for operating certain 

signal machine levers, and means controlled 
by said master lever for successively restor 
ing said signal machine levers and said 
switch machine levers to their initial condi 
tions. 
In testimony whereof I affix my signature. 

BERTRAM. R. PADMORE. 
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