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My invention relates to railway traffic con-
trolling apparatis, and Ldlu(,llldll‘y to auto-
matic mtellod'mor apparatus for controlling
traffic over Lb‘lfuuilng rotife

Heretofo: n interluc-kmg practice it has
been customary to provide a plurality of ma-
chine levers ea .ch contr: olling o separate traffic
governing unit such as a slfoqal or a gwitch
i a railway yard. Such machines are cus-
tomarily located ut a point remote from the
units which they control, and each of the
sevel(u levers being opemwd separately, and
by hand; and mgkmu between levers being
provided fo pievent operation of levers
which would set up -omhutv‘u routes.

()Lle object of my invention iy the provi-
sion, in machines of the type described, of a
naster lever for exch of & number of routes
through the v ay vard, and means con-
trolled by each of these master levers for au-
tomaticaily operati the proper machine
levers to set up the vequired route.

T will describée one form and arvangement
of apparatus emibodying my . invention, and
will then point out the novel feature; there-
of in claims. S

Refenino to th
Figs. 1,2, 8, 4 a1
end in the or (1(‘)1

)

€ 8ecos 1mnymo drawings,
w5, when pl‘med end to

met moned comprise a fig-
ure, partially diagrammatic and pu'tul}y n
perspective, Hustrating one form of railway
traffic controlling apparatus embodying my
invention.  Fig, 6 is a sectional view of a
portion of the cluteh mmechanisim assoclated
with switeh lever F. IMig. 7 is _
showing the various pesitions into which
each of the switch levers may be moved with
reference characters corresponding to these
various positions. ¥ig. 8 1s a diagram sim-
tar to Fig. 7 but ¢ the positions into
which each of the wmal lever: may |
moved, with ref

showin

O’)
evence characters corr espond-
ing to these pesitions.

Similar reference characters refer to sim-
ilar parts in eac ¢h of the several views.

Referring first to Figs. , 8, 4 and 5,
there is illustrated at lm extrenie right, a
portion of a railway yard comprising a plu-

‘energy such a5

a dingram.

ing 3

Serial No. 45,592,

rality of tracks and switches for permitting
trains to pass through the yard over differ-
ent traffic routes.
divided into two track sections e and # by
insulated joints 89. - A second stretch of
track is divided into two track sections ¢ and
% by insulated joints 89% and a third streteh
of track:is
y and 2 by insulated joints 89", Track sec-
tion 2 is connected with track section ¢ by
a switch 2, and track section z is connected
with track section ¢ by a switch 1. - For pur-

poses which will appear hereinafter a trick:

transformer O’ is connected across the rails
adjacent the left hand end of section z and
a similar transformer O? is connected across
the rails adjacent the left hand énd of sec-
tion k. The primary of each of transformers
O and O%is wnstantl) supplied with alter-
nating current from a suitable source. of
an alternator 14 over line
A track velay € is connect-

wires 6 and 6

ed across the vails adjacent ‘the right hand:

end of section ¢ and a’ similar tr ack re elay
C? is connected across the rails adjacent the
right hand end of section e. Switch 1. is
opcrated by 2 motor J” comprising a feld

W]ndmo 87 and an amnature 88, This motor

is in turn controlled bya.circuit controller
K’ which comprises two windings 3 and 4.
Winding 4 is constantly supphed “with alter-
nating current from line wires 6 and 6, and
the controller is Tesponsive to veversals in
the relative polavity of current supplied to
winding 8 to swing armatures 81 and 82 to
one extreme po. ition or the other. When
winding 3 is supplied with alternating cur-

rent of one relative polarity, which T will -

term normal vélative polarity, aiinatures 81
and 82 are swung to the left; and when wind-

8 is supphﬂd with alternating current
of the other relative polarity,. v which T will
term revmae relative pdarlw, artuatures 81
'md 32 ate gwung to the rmht As shown
in thb drawing u)mroﬂer K’ s eneloued in
the normal dir ectlon and motox hdS been
operated to move switch 140 the normal po-
cition, I will ‘now! assuine that current of

One stretch of track 1§

divided into two track sections:
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reverse relative polarity is supplied to wind-
ing 8 of circuit controller K. Armatures 81
and 82 are therefore swung to the right and
current flows from line wire 6, through wires
111, 168 and 168, armature 81, wire 169,
armature 88 of motor J7, wires 170 and 171,
armature 82 of controller IX'; wire 172, a con-
tact 84 operated by motor J’, wires 173 and
174, field winding 87 of motor J”, and wires
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-
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 extremie 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 before reaching this
position contact 84 opens and disconnects
motor J’ from the line wires 6 and 6% T will
now.assume that winding 3 of controller K’
is supplied with current of normal relative
polarity. Avmatures 81 and 82 are then re-
turned to their left hand positions and cur-

‘rent flows from line wire 6 through wires

111 and 168, armature 81 of controller K,
wires 177 and 170, armature 88 of motor J’,
wire 169, armature 82 of controller K’, wire
178, contact 83 operated by switch 1, wire
174, field winding 87 of motor J” and wires
175 and 176 back to line wire 6*. “When this
cirenit 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 83 flows through this armature
in a divection opposite to the direction of
the current supplied to the armature when
circuit eontroller K’ is energized in the re-
verse direction. Motor J7 therefore operates
to move switch 1 to the normal pozition.
Just ‘before the switch attains the extreme
normal position contact 83 opens and dis-
connects energy from motor J”.

Associated with the switch 1 is a detector
relay Q’ comprising two windings 7 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 8 of de-
tector relay 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 I
will term normal relative polarity; is sup-
plied to detector relay Q” and armatures 134
and 163 then occupy their left hand or nor-

1,657,583

mal positions. When switch 1 is moved to
its reverse position contacts 85 and 86 are
reversed and winding 8 of relay Q' is then
supplied with alternating current of reverse
relative polarity so that armatures 134 and
163 are then swung to their right hand or
reverse positions.

Switch 2 is controlled by a wmotor J* and a
civcuit controller K2 similar to the corre-
sponding parts just described in connection
with switch 1, and a second detector relay
Q2 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 avranged to
control traffic through switch 2, this signal
being capable of indicating proceed when
the route is properly set up for trains to
move frow section f through switeh 2 into
section A and thence through switeh 1 intlo
section z, but not when either switch 1
or 2 1s nommnal. Before proceeding further
it should be pointed out that while for pur-
poses of simplicity I have shown a small por-
tien of railway yard comprising only two
switches and a single signal for controlling
traffic over one route throngh the. ¢ gwitches.
I wish it to-be particularly undevstood that
my invention is not lmited to the specific ar-
rangement here illustrated and deseribed.

Fach of the trackway governing units lo-
ated in the railway yards, that is, switch
1, switch 2 and signal 8, is controlled by an
individual lever located in an interlocking
machine at a central control point sueh us
an interlocking cabin, For examnple, in the
present embodiment of iy invention lever If
(Fig. 2) controls switch 1, lever G (Fig. 5)
controls switch 2 and lever I (Tig. 4) con-
trols the signal S.

The switch lever I comprises u shaft 24,
supported in suitable jowrnals not shown in
the drawing, and provided at its forward
end with a handle 25 controlling a lateh 31
which co-operates with a latching quadvant
30. A projection 28, ontstanding from the
handle 25 co-operates with certain lateh con-
tacts 20, 29 and 29¢ as will appear in de-
tail hereinafter. A magnet 26 mounted on
the lever T is provided with an avmatne
27 which controls the handle 25 so that when
the magnet is energized the latch 81 is lifted
out of the range of the dog: or quadrant 30.

Referring now to Fie. 7 the switch lever
F is capable of assuning eight distinetive
positions which will be referred to herein-
after by the letters N, A, X, B, D, Y. ¥ and
R, in order from left to vight as shown in
the drawings. The latch 81 and the dogs or
quadrant 80 are ro arranged that during
motion of the lever in a direction from N
to R the Iateh must be lifted o permit the
lever to move from N to A and the latch
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must. also be lifted to permit the lever-to
move from D to K. Similarly when the le-

ver is moved in a direction from R to N the
Tatch must be lifted to permit the lever to-

move {from Rito K and again from B to A.

The shaft 24 controls a plurality
tacts. which are arranged to be opened or
closed in accordance with the angular posi-
tion of this shatt. The cmall letters beside

reach’ 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-
tact 36 is closed only when lever ¥ is in the
N position, the A position, or a position in-
termediate these two, —

The lever F controls; among others, 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 positicn 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
K’, wire 130, contact 82, and wire 131 back
to- line: wire 6%
therefore energized in the normal dirvection

so that switch 1 is normal. I points DR of-

contacts 82 and 33 are clpsed current flows
from line wire 6 through wire 128, contact

83, wire 130, winding 3 of circuit controller

K7, wire 129, contact 82, and wire 131 back
toline wire 6% Tt.will be noticed that under

this condition current of reverse relative
polarity is supplied to winding 3 so that cir--

cuit: controller K7 is energized in the reverse
direction and switch 1 is then reversed.
Under certain conditions motion 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 T0™ so that the lever can be
moved- from the normal position only when
magnet 707 is energized. In similar manner
a segment 140 and a latch 139 prevent mo-

tion of the lever from D to B uuless mag-

net 7T1™ is energized.

Switch lever (3 for controlling switeh 2 is
stilar to lever F and the construction of
this lever will be understood without further
explanation.

Contacts 44 and 45 on lever G constitute
a pole changer for controlling the polarity
of the current supplied to winding 8 of cir-

ceuit controller K2 in a manner gimilar to

that already described in connection with

the control of cireuit controller X’ by con-

tacts 32 and 33 of laver F.

The signal lever L comprises a votatable
shaft 24* having a handle 25 and a-latch 312
operated therebv. This lateh 31* co-oper-
ates with a Jocking quadrant 80 as best
illustrated in Fig. 8. A magnet 26* is ar-

of con-

Circuit “controller K’ 1s .

360°.

o

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, Li; B, N; D and R.. -It should. also
be pointed out that while the two switch
levers ¥ and G normally occupy their ex-

“treme- left hand positions, the signal lever H

normally occupies its middle position. The
lateh 31*'must be operated to -move the sig-
nal lever I from any of the five positions

lustrated to any other position. A locking

segment 179 is rigidly fixed to shaft 24* and
co-operates with a latch 180 controlled by a
magnet 72 so that when the lever H is in the
normal position the lever ¢an be moved in
either direction without interference from
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. Shaft 24* also controls cer-
tain contacts which are designated by refer-
ence characters and are also provided with
legends similar to those explained in connec-
tion with lever T and corresponding to the
lever positions indicated in Fig. 8 for indi:
cating when' these contacts are closed:

Talso provide a master lever designated in
general by the reference character M (Fig.
1) the purpose of which is-to control certain
selected enes of the machine levers to set up

“a predetermined route through the railway

vard. ‘The master lever M, illustrated in
this drawing, is intended to set up a route
from section # to section v. This master
lever comprises a shaft 9 rotatably supported
in journals not shown in the drawing and
carrying a locking disk 10 controlled by a
latching dog 12* on an armature 12, The
armature 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

occupies-its normal position, in which all of
the contacts controlled thereby  are open.
When the lever is moved through an angle
ot 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 metion of handle 92 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 tlie lever
ave again open. If the moticn of the handle
5 is continned until it occupies a position
at 270° from its normal position in which
it is illustrated in the drawing the latching:

Ag shown in the drawing ‘the lever *
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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 lever 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
maclhine to cause operation of these levers.
The circuit for motor 56 may be traced from
line wire 6 through wires 91 and 92, contact
18 on lever M, wire 93, motor 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 heen moved either 90° or
970° 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 interlocking
machine and are arranged, as will now be
explained, to operate the several machine
levers. Spindle 60 is provided with a gear
58, and spindle 61 is provided with a simi-
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 I, the shaft 24
of this lever carries two worm wheels 627
and 637 freely mounted on the shaft 24 and
meshing with the worms 2227 and 223% of
spindles 60 and 61 respectively (see Iig. 6).
It therefore follows that when motor 56 is
operated, worm wheels 62" and 63" are ro-
tated in opposite directions. Mounted upon
shaft 24 intermediate the two worm wheels
627 and 637 is a cluteh device comprising a
sleeve 64® slidably mounted on the shaft,
and a yoke 657 pivotally mounted at 2247
and arranged to shift the sleeve into fric-
tional engagement with one or the other of
the worm wheels. This sleeve 647 is pro-
vided with a square hole to accommodate
the square shaft 24. The yoke 657 is shifted
in one direction or the other by a drive rod
667 controlled by two magnets 67F and
687.  When 677 and 68" are both de-ener-
gized the drive rod 66" and the yoke 65F,
due to the force of gravity active on the
yoke 65F, assume a position in which the
sleeve 647 is out of engagement with both
the worin wheels 62F and 637, When mag-
net 67" is energized, the drive rod 66" is

1,657,583

drawn toward the left as viewed in the
drawing and the clutch sleeve 64F is urged
against the inner face of worm wheel 62F.
Under this condition the worny wheel 62F,
driven by spindle 60, rotates the clutch
sleeve 64, carrying with it shaft 24, and
causes the shaft to move in a divection 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 (47 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. gleeve 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
machine. lever 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 contucts controlled thereby are open
and magnet 11 is de-energized. Motor 56 is
therefore de-energized and at rvest. All of
the cluteh magnets for connecting the spin-
dles 60 and 61 with the machine levers are
de-enereized, and all of the machine levers
¥, G and H are latched in their normal
positions. Controllers K’ and XK* both oc-
cupy their normal positions, and detector
relays Q' and Q7 are energized in the nor-
mal 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.

T will now assume that handle 9* of mas-
ter lever M is rotated in the direction of
the arrow throngh 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
aver the circuit previously traced to motor
56, and snindles 60 and 61 are therefore set
into operation. At the same time circuits
are clozed for energizing the latch magnets
26 for all switch levers which must be op-
erated to set up the requirved route. In the
present case magnets 26 for hoth levers F
and G are energized. Referring particu-
larly to lever I the closing of contact 14 of
lever M completes a cireuit over which cur-
rent flows from line wire G, through wires
91 and 95, contact 14 of lever M, wires 96,
962 and 97, contact 36 on lever T, wire 98,
back contact 99—100 operated by magnet
707, impedance 101, wire 102, latch magnet
96 of lever If, and wire 108 back to wire 6"
The latch magnet 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
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“relay C’, wire 114, contact 29°—29® operated

by latch magnet 26 of lever T, wire 115, con-
tact 34 of lever I, wires 116 and 117, wind-
ing of magnet 707, and wires 118 and 119,
to line wire 6% DMagnei 707 thereupon: be-
comes energized, lrfting 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 magnet 70T 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:

lateh 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 99122 operated by magnet 707, wire
123, clutch magnet 677, wires 124 ‘and 102,
latch magnet 26, and wire 103 to line wire
6=, It will be noticed that this circuit con-
tains magnets 26 and 707 in geries but does
not inelude impedance 101. The purpose of
thisimpedance in the civeutt first traced for
the latch magnet 26 is to limit the current
fowing through - thig magnet during the
short mterval that this magnet is connected
divectly -with -the -energy sonvce 14. The
energization -of magnet 677 couples the
ghaft 24 with the worm 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-

85 cuits just traced for magnets 26 and 677 is
“opened sbut contact 37 on lever F ig now

closed, and a ‘branch is therefore .closed
from: wire 96, through wire 125, contact 37
and wives 126 and 1927 to wire 128.. This

branch omits contact 99—122 operated by

magnet T0F, and also omits contact 36 on:
lever T.  The
tained through the: branch -just deseribed
the lever 24 has been moved to-the D
i when contact 37 opens. At the
of ‘lever F, further motion of

£t Jis ‘prevented by cngagement of
ngeseoment 140 with Jateh 189, In'this

pos
il':e\'e‘rsod_ and the reversal of these contacts
rsey the velative polanity of the current
supplied to winding 3 of cireuit controler
K’ so that this cirvenit controller reverses.
The reversal of armatures 81 and 82 of this
clreuit controller causes operation of motor

reve

o’ to m : to its reverse position
as her weribed, - When switch 1

reaches 1fs exbreme veverse position the op-
eration: of contacts 85 and 86 veverses the
relative polarity of the current supplied to
winding 8 ol relay Q’, which: relay now
hecomes energized n the veverse direction

ex

verse contact 134 completes a circuit for

cireutt - is therefore main--

lon, -however; contacts ~32 and 33 are

SWINg natures 134 and: 168 to their:
1t-hand positions.  The closing ot re-

magnet 717 which may be traced from line
wire 6, :through wires, 132 and 183, reverse
contact 134 of relay Q/, wire 135, points N®

of contact 35 of lever ¥, wires 186 and 187,
winding of magnet 71" and avires 138 and
The energization of

119 te :line wire 6%
magnet T1* raises latch 189 to disengage the

locking segment 140. At the same time the-

energization of magnet 71" closes contact
143144 and current is now supplied from
line wire 6, through wires 91 and 95, con-
tact 14 on lever M, wires 96, 962, 97 and
141, contact 38 on.lever IV, wire 142, contact
143—144 operated - by magnet 71F, wires

145, 127 and 193, magnet G7F, wires 68 and-

102, magnet 26-and wire 103:to line wire 6.

This ‘cireuit includes contact 38 on lever F,
which -contact - wag 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 1s.open.  Since both ithe Tatch 81 and. the
latch 139 are now disengaged and the chitch

fant

magnet 67" is energized, shaft 24 is rotated .
90

from the D position toward the R position.

The cireuit for accomplishing this motion
however depends upon contact 35 which con-
tact is arvanged to reverse immediately
after the-shaft rotates out of the D position
toward the R position. - When this reversal
oceurs, contact 35 interrupts the circuits al-
ready traced. for- magnet 71F. - Contact 84
however is closed as soon as the lever. at-

tains the Y position, and this contact closes

a second circuit for-magnet 717, "The Y po-
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 84 is

closed for: magnet 71" before this magnet:

has-timeé-to drop the lateh 139.. This second
circuit passes from line -wire 6, through
wires 111 and 112, front: contact 118 of relay

C’ywire 114, Tateh contact 29°—29° operated: .
by projection. 28 on-lever I, wire 115, con-

tact 34 of lever F, wires 146 and 187, wind-

ing:of magnet 71F and wires 138 and 119 to

line wire ‘6% ‘' Magnet 717 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 88 so that the latch 31

drops-and latches the lever 24 in the R po--

sition. The release: of latch 31 opens eon-

tact 29292, and 'this contact opens-the sec-

ond: eircuit for magnet 71, :
Simultanecusly withithe operation of lever

Ir just dezcribed, lever 3 hias-been actuated

in:a similar-manner. . That isi-to say, the
closing of contact 15 of lever M- completes
the circuit for'latch magnet 26 of léver G

over contact 48 of lever G. . The: operation

of the lateh 31 closes contact-29*—929% and
thereby completes the circuit for magnet
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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
695. The lever is therefore moved to the A
position, where contact 48 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 716, As lever G moves
into the D position contacts 44 and 45 oper-
ate to reverse the polarity of the current
supplied to winding 8 of circuit controller
K= Motor J2 is therefore operated to re-
verse switch 2. When this switch reaches
its extreme reverse position relay QF is en-
ergized in the reverse direction, due to op-
eration of contacts 85 and 86 controlled by
switch J% The closing of reverse contact
926 of relay Q2 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 67¢
in series with contact 51 of lever 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 cireuit 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 81 therefore drops, and latches
lever G in the R position.

Since bhoth levers F.and G now occupy
their R positions, contact 39 on lever I and
contact 51 on lever (& are closed. Current
then flows from line wire 6, through wires 91
and 95, contact 14 on master lever M, wires
96, 96* and 97, contact 39 on lever ¥, wire
147, contact 16 on master lever M, wire 148,
contact 51 on lever IF, 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 62 The latch 30* on lever H is
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 R position 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 Q2, wire 166, operating
mechanism of signal S and wire 167 to line
wire 62 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 80* to hold the lever
in the position to which it has been moved.
Clutch magnet 69% is de-energized so that

1,857,683 "

the shaft 24¢ is disconnected from the spin-
dle 60.

With lever IT in the R position contact 76
is closed and a civeuit may be traced from
wire 6, through wires 91 and 95, contact 14
on lever B, wires 96, 96* and 97, contact
39 on lever F. wire 147, contact 16 on lever
M. wire 148, contact 51 on lever (, wire
149, contact 17 on lever A, wires 150 and
55, contact 76 on lever H, wire 157, contact
18 on lever M, wires 158 and 159, magnet
11 of lever M and wires 160 and 94 to line
wire G* Magnet 11 is therefore energized,
lifting armature 12 and disengaging contact
13 from the Iocking disk 10. Handle 9* can
then he moved te the position indicated at
9%, in which position all of the contacts on
Tever M are opened and motor 56 is de-ener-
gizing. Tt will be plain that after the oper-
ation thus described the voute is set up for
trafiic from section f to section 7, that is,
switches 1 and 2 are hoth reversed and sig-
nal & indicates proceed. To accomplish this
yesult it will he seen that it was only neces-
sary to maniplate lever M and that opera-
tions of the remaining parts were entirely
automatic.  Ttshould also be pointed out that
the automatic operation of (he machine le-
vers must he performed in a certain prede-
termined sequence and that each operation
must be completed hefore the next operation
an he accomplished.

To restore the apparatus to its initial con-
dition handle 9 of lever M is moved through
an additional 90°, that is. o sueh position
that the dog 122 falls into notch 10" in the
digle 10, Tn this Iatehing position contact
18 is sgain closed and motor 56 is operated
to rotate spindles 60 and 61 as explained
Lieveinhefore. 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 lever M., wires 184 and
185, contact 78 on lever H, wires 186 and 187,
magnet 687, wires 188 and 153, magnet 26*
of Tever T, and wire 154, to line wire 6%
When this civeuit is closed the latch 30" of
lever ‘TL 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
Jevers are not yet operated hecause the cir-
cuits for returning these levers to their nor-
mal positions are open at contact 90 of sig-
nal &, which contact is closed only when
the signal indicates stop. When lever T
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 thervefore goes to stop, closing
contact 90. Current then flows from wire
6 -over wire 189, contact 90 controlled by
signal S, wire 190, contact T4 of lever H,

wire 191, magnet 72, and wire 192, to line
¥ s 2] 3

wire 6 The magnet 72 therefore becomes
energized to releage locking segment 179 and
permit lever H to he restored to its N po-
sition.  As soon as the lever moves out of

w-the D position the circuit just traced - for

clutel magnet. 687 and latch magnet 26* is
opened at contact 78, but when the lever is
in the I position a branch is closed around
contaet T8 from wire 184, through wires 198
and: 194, contact 79 on lever H, wire 195,
contact: 196—197 operated by magnet. 72,
wire 187, winding of magnet 68%, -wires
188.-and 153, winding of magnet 26* and
wire (154 to line wire 6% This circuit is
effective to continue the motion -of shaft
24* toward the N position, but secon. after
the shaft moves out of the D position this
cireuit is opened. Adfter such motion is
started however the latch 180 is lifted by

- magnet 72 past the edge of the locking seg-

ment 179 go that subsequent de-energization
of magnet 72 by the opening of contact 74
does not prevent further operation of the
shaft.  As soon as the lever II has moved
out of the D position in returning to the N
position a second branch is provided for
the latch magnet and cluteh magnet circuit
which may be traced from wire 184, through
wire 198, contact. 80 0f lever .H, wires 198
and ‘187, magnet 687, wires 188 and 153,
magnet: 262, 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 clutch sleeve

645 from worm wheel 63™,

When. lever H reaches the N position the
closing of contact 77 permits current to flow
simultaneously to the operating cireuits for

all of the switch levers which are to be re-:

stored -to their mormal  positions. For ex-
ample, the operating cireuit for switch lever

F passes from line wire 6, through wires.

91, 95 and 183, contact 23 on lever M, wires
184 and 193, contact 77 on lever H,wires 199
and 200, econtact 22 on lever M. wire 201, con-
tact 40 on lever F, wire 202, contact 203-—204
operated by magnet 71F, impedance 205, wire
102, magnet 26 of lever F, and wire 103 to
line wire-6% The latch magnet 26 is thene-
fore energized to disengage the atch 3

from the quadrant 30 and to close contact
99929 it heing remembered that the lever
F ig now in the R position, A eirenit is
therefore gstablished from . line wire 86,
through wires 111 and 112, front contact 1183,
of track velay O’ -wire 114, contact 29°—
29* of lever ¥, wire 115, contact 34 of Jever
F, wires 146 and 137, winding of magnet

“therefore open.

717, and wires 138 and 119 to line wire 6%

> 2

Magnet 71" therefore becomes energized, 1ift-
ing the latch 139 to release the locking seg- -

ment 140 to permit the shaft 24 to return -

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

closed, however, and current therefore flows

from wire 201 through contact 40, wire 202,

contact 203—205, wires 206 and: 218, magnet
687, wire 102, latch magnet 26 and wire 103
back to wire 6

The latch 381 ig therefore:

Contact. 203-—-205 1s. now. -

lifted and the shaft 24* is coupled with -

spindle 61 so that the shaft 24 is moved to

the E position. At the E position contact
40 opens but contact 41 is now closed: and
current therefore flows from
through wires 209 and 210, contact 41, and

wire 217 to wire 218. The clutch magnet 687

and the latch magnet 26. are therefore both

energized, and the léever F is moved. to the B;

position further motion being prevented by

latch 120 and segment 121. During the mo-
tion just described contacts 32 and 83 operate:

to reverse the relative polarity of the cur-

rent supplied to eirenit controller K. Arma-

tures 81 and 82 of this circuit controller are
therefore swung to the léft, operating motor
J” to restore switch 1 to its normal pesition.

When switch 1 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 swingto the left or nor-
mal position, thereby completing a civenit
from line wire 6, through wires 132-and 133,

normal.contact 134 of relay Q/, wire 207, con-

tact 85 of lever I, wires 208 and 117, winding

of magnet 707, and wires 118 and 119 to line:

wire 6 Magnet 707-therefore becomes ener-

- gized to close contact 220—221, and a branch

is then: closed for the eireuit for magnets 687

and 26 from wire 201, throngh wires 209:and.

211, contact, 42.0f lever F, wire 219, contact
220—221 -operatecd by magmet TOF andiwire
218 to magnet 687, The: eircuit being cloged
through this branch for magnets 68% and
28, lever 24 ‘moves toward the A position.

Contact' 85 reverses immediately after -the
lever moves away from the B position. Con-

tact 84 is closed so soon. after the opening

of switch 85 that magnet 70 .does not have-

time to release, and the circuit for magnet
707 then passes from- line wire 6, through
wires 111 and 112, front eontact 113 of relay
C7, wive 114, contact 2929 of lever F, wire
115, contact 84 .of lever T, wires 116 and 117,
winding of magnet 707, and. wires 118 and
119 to line wire 62
therefore held closed and the latch magnet

26 .and the clutch magnet. 68F continve 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 eir-

Contact. 220—9291 -ig:

wire 201,
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cuit for magnets 687 and 26 is opened, there-
by disconnecting the clutch and de-energiz-
ing the latch. Lever F is then latched in the
N position.

During the operation of lever I from the
R to the N position lever (¢ has also been
operated in a similar manner, and when both
of these levers have returned to their I posi-
tions a cireuit is completed for the lateh mag-
net of lever M. This circuit passes from wire
6, through wires 91, 95 and 183, contact 25
of lever M, wires 184 and 198, contact 77 of
lever H, wire 199, contact 21 of lever M,
wire 212, contact 55 of lever G, wire 213,
contact 20 of lever M, wire 214, contact 45
of lever ¥, 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 Iine wire 6% When this circuit is closed

v the lateh magnet 11 becomes energized to ift

dog 12* out of the slot 10° in locking disk
10.” The lever M is therefore released so that
the stroke may be completed, restoring the
handle 9* to the position in which it is -
lustrated in solid lines in the drawing. In
this position motor 56 is de-energized and all
of the contacts operated by the lever M are
open.

All of the parts of the apparatus are thus
restored to the positions in which they ave il-
lustrated in the drawing.

Each of the switch levers IF and G and
the signal lever T may be nianually operated
to control the associated trafic governing
unit independently of the master lever B

One advantage of my invention is that a
large number of signaling units may be au-
tomatically operated in the proper sequence
simply by cperating 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 may
be desirable to set up through the railway
vard. A complete route may then be set up,
an operation which may require the actua-
tion of a large number of machine levers,
simply by the manipulation of the proper
master lever. Each such master lever will
control the motor 56 and will also control the
clutch device 66 associated with those of the
machine Ievers which control the {rafiic gov-
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-

1,657,583

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 formn of railway traflic con-
trolling apparatus embodying my invention,
1t is understood that various changes and
modifications may be made therein swithin
the scope of the appended claims without de-
parting from the spirit and scope of my in-
vention.

Having thus described my invention, what
Ic¢laimis:

1. Railway trafic 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
routes, o plurality of traflic governing units
for said tracks, a plurality of machine le-
vers one for controlling each said unit, and
means for automatically operating certain of
said levers associated with a predetermined
route.

3. In combination, a railway track pro-
vided with a switch, a signal for governing
traflic through said switch, a manually oper-
able machine lever for said switel, 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 le-
ver and said signal controtling lever.

4. In combination, & railway track pro-
vided with a switeh, a signal for governing
traffic throvgh said switeh, a manually op-
erable machine lever for said switch, o manu-
ally operable machine lever for said signal, a
master lever, 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 manuaily op-
erable machine lever for said switch, a manu-
ally operable machine lever for said signal,
o master lever, and means effective when said
master lever is operated to antomatically ac-
tuate said switch controliing lever and means
also controlled by said master lever but ef-
fective only when said switch has been actu-
ally operated to actunate said signal control-
ling lever.

6. In combination, "a railway yard
through which traffic may move over a plu-
rality of routes, a plurality of switches for
said yard, a plurality of signals for govern-
ing traffic through said yard, an interlocking
riachine comprising a separate manually op-
erable lever for controlling each switch and
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each signal, and a master lever corresponding
to a predetermined route for automatically
controlling the levers associated with said
route. ' :

7. In combination, « railway yard through
which traffic may move over a plurality of
routes; a plurality of switchas for said vard,
a plurality of signals for governing treffic
through said yard, an interlocking machine
comprising a separate manually operable le-
ver for controlling each switelh and each sig-
nal, a master lever corresponding to a prede-
termined one of said routes, and means con-
trolled by said lever for automatically actu-
ating all of said levers associuted with said
route in a predetermined sequence.

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

9. In combination, a vailway yard com-
prising a plurality of traffic governing units,
an interlocking machine comprising » sepa-
rate manually operable machine 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 szid motor.

10. In combination, 2 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, 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-
ver 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 lever 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 miachine 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.

18. 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

O

controlling cach said unit, a latch for each
machine lever, a master lever, .and means
controlled by said master lever for automati-
cally operating the latches of certain of said
machine levers in a predetermined sequence.

‘14, In combination, a railway yard com-
prising a plurality of traflic governing units,
an_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
means controlled by said master lever and
responsive to traffic conditions in said yard
for completing such operation of said ma-
ching levers.

15. In combination, a railway yard com-
prising a plurality of trafiic governing units,
an interlocking machine comprising a plu-
2lity 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
levers 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 traflic 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.

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-
termined sequence of said machine levers
and means effective upon a complete opera-
tion of said master lever to restore said ma-

-chine levers to their initial poesitions.

18, In combination, a railway vard 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-
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ing to a predetermined route throngh said
yard, means effective upon a p'u'tml opera-
tion of said master lever to operate a prede-
termined sequence of such switch machine
B levers, means controlled also hy 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
sw1‘rch machine levers to their initial condi-
tions,
In testimony whereof I affix my signature.
BERTRAM R. PADMORE.
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