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70 all whom it may concern: :

Be it known that I, Herserr B. TayLOR,
a citizen of the United States, and a resi-
dent of the city of Rochester, in the county

- & of Monroe and State of New York, have
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invented a new and useful Contact-Shoe for
Automatic Train-Control Systems, of which
the following is a specification:

This invention relates to contact shoes for
automatic train control systems. )

One of the principal objects of the inven-
tion is to devise a simple and inexpensive
contact shoe for automatic train control sys-
tems which will be strong and durable and
whieh will act as a means for obtaining elec-
trical contact with suitable ramps and also,
upon engagement with a ramp, as a circuit
controlling device..

A further object of the invention is to de-
vise a simple- and eompact contact shoe for
automatic train control systems which is so
arranged and constructed that appropriate
automatic control of the speed of the train
may be obtained, and also so that, when re-
quired, an absolute stop of the train may be
obtained. '

A still further object of the invention is

‘to devise a simple contact shoe which is so

arranged and constructed that provision is
made for the movement of the vehicle upon

‘which the shoe is mounted both with and

against the normal direction 'of traffic, and
also for the surging or recoil of the vehicle
on its springs at the time it comes to a stop.

Other objects and advantages will appear
as the description of theé iInvention pro-
gresses, and the novel features.of the inven-
tion ‘'will be particularly pointed out in the
appended claims. :

The invention consists in the parts, and in
the arrangements and combinations of parts,
more fully set forth hereinafter.

In describing the invention in detail, ref-
erence is had to the accompanying drawing,
wherein I have illustrated a preferred physi-

- cal embodiment of my invention, and where-

50

in like characters of reference designate
corresponding parts throughout the several
views, and in which:

Figure 1 is a vertical section through a
contact shoe and a mounting therefor em-
bodying the invention; Fig. 2 is a top plan
view of the contact shoe, the cover of the
casing being removed; Fig. 8 is a fragmen-

tary vertical taken substantially on the line
3—3 in Fig. 2; Fig. 4 is a rear elevation of
the contact shoe, the upper casing being
shown in section; Fig. 5 is a horizontal sec-
tion taken en the line 5—5 in Fig. 1; and
Fig. 6 is a diagrammatic view showing the
electrical wiring and connections between
the parts of the contact shoe and a certain
assumed arrangement of devices carried on
the vehicle, the parts in said Fig. 6 being
shown in their normal position.

Referring to the accompanying drawings,
the contact shoe is arranged to be supported
in any suitable way (not shown) preferably
adjustably, on some part of the vehicle, as
a journal box, axle, truck side frame, or the
like; and for this purpose the shoe is mount-
ed upon a bar 1 of wood or other insulating
material, so that the shoe as a whole is elec-
trically isolated from the vehicle which car-
ries it. The shoe comprises a main casting
or body portion 2 which is provided at its
upper end with walls forming a box-like cas-
ing 8, which is used to house the circuit con-
trolling devices operated by the movements
of the shoe, said casing 3 being provided
with a/cover 4 which makes a weather tight
joint with the lower portion of the casing
and which is held in place by screws 5 (see
Fig. 4). The body portion 2 of the shoe is
formed with a transverse groove (see Fig. 1)
in whichthe bar 1 fits, and said body portion
2 is clamped to said bar 1 by means of a
washer-like member 6 and two clamping
bolts 7.

The foot 8 of the shoe, that is, the portion
thereof which engages the contact rail or
ramp fixed along the trackway, is disk-like
in form and is hollowed out in its, under
face for the purpose of making it light and
so. as to leave a narrow rim. The foot 8 of
the shoe has a central upstanding bearing

'stud 9, which is revolubly mounted in anti-

friction bearing sleeves or bushings 10:in
a shoe supporting arm 11, being held in
place by a clamping nut 12. In the body
portion 2 of the shoe is a cylindrical bore13
in which is mounted -a hollow spindle 15
integral with a swivel block 14, said spin-

.dle 15 extending upwardly through the bot-

tom of the casing 3. The supporting arm 11
is connected to the swivel block 14 by two
parallel links 16, each of which is pivoted
at one end on a pin 17 secured in said swivel
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“block, and at its other end on an outwardly
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extending stud 18 integral with the support-
ing arm 11 of the shoe, said other end being
held in place on said stud by a nut 19 (see
Fig. 5). ‘

The mechanism for operating the circuit
controller of the shoe comprises a plunger
20, which is secured to the supporting arm
11 by a pin 21 and extends upwardly
through a sleeve 22 and through an arm 23,
said arm 23 being fastened to the turning
spindle 15 by a pin 24; and to the upper
end of the plunger 20 is fastened a head
25, one side of which is formed with a con-
caved and beveled ridge 25%. The sleeve
22 passes loosely through an arcuate slot
26 (see Fig. 2) 1n the bottom of the upper
casing 3 and also loosely through a hole in
the arm 23, so that said sleeve and the
plunger 20 therein may have a limited
amount of sidewise play relatively to the
body portion 2 and the casing 3. The sleeve
922 is provided with a downwardly project-
ing flange 27; and a compression coil spring
28 bears at its upper end against the under-
side of said sleeve 22 inside of said flange
27 and at its lower end against the upper

face of a cap 29 which rests on the upper

end of the supporting arm 11. Two tubes
30 and 31 are secured to the sleeve 22 and
cap 29 respectively and are arranged tele-
scopically together so as to form a protect-
ing casing for the spring 28 and prevent
snow and the like from packing between
its coils. A spring 32 is mounted in the
body portion of the shoe surrounding the
hollow spindle 15; and one end of said
spring 32 is secured to the arm 23 and its
other end is secured to the body portion of
the casing, said spring 32 serving to re-
turn the spindle 15 and the swivel block
14 to the extreme lefthand position as viewed
in Fig. 2 after it has been displaced to the
right as viewed in the same figure.

In the casing 3 is a shaft 33 which is se-
cured in bosses 34 integral with the end walls
of said casing (see Fig. 2), and journaled
on this shaft 83 is a sleeve 35 carrying an
arm ‘36, which has a V-shaped notch 37
therein adapfed to receive the beveled ridge
25! of the head 25 of the plunger 20. Also
journaled on the shaft 33 are two contact
holders (see Fig. 2), designated as a whole
as C, and each comprising two sector-shaped
plates 38 to which is secured a block 39 of
insulating material; and one of the sector-
shaped plates 88 of each contact holder C
is provided with a projection 40 which fits
in a corresponding notch in the sleeve 35,
so that said contact holders € move simul-
tarteously with the sleeve 35. Contact strips
41 are suitably secured to the blocks 39,
preferably by being molded therein; and
arranged to codperate with said contact
strips 41 are two pairs of contact fingers
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43 and 44 which are bolted to blocks 42 fas-
tened to the bottom of the casing 3, said
pairs of contact fingers being insulated from
said blocks 42 and from each other. The
pairs of contact fingers 43 and 44 are nor-
mally in contact with their corresponding
contact strips 41 when the shoe is in ifs
lower or normal position, as shown in Fig. 1.

There is also provided an auxiliary shoe
E, which in the particular construction
shown and described, is arranged to con-
trol the devices on the vehicle which cause
said vehicle to come to an absolute stop;
said auxiliary shoe E being supported in the
swivel block 14 so as to be vertically mov-
able. In the particular construction shown
the auxiliary shoe E, hereinafter termed the
emergency shoe, has a squared shank 45
which fits into a corresponding recess 46
in the swivel block 14; and to facilitate the
éngagement of the emergency shoe with a
ramp or other fixed stop device, said emer-
gency shoe is provided with two horns or
prongs 47 at each énd, which are shown to
the best advantage in Fig. 4. A groove 48
is formed in one side of the shank 45 for
part of the length thereof (see Fig. 1), and
a pin 49 is screwed in place in the swivel
block 14 to codperate with said groove: 48
and to limit the downward movement of
said shank. In the recess 46 is a compres-
sion spring 50, one end of which bears
against the upper face of the shank 45 of
the emergency shoe E and the other end
of which bears against the bottom of the
recess 46. An emergency plunger 51 is
pinned to the shank 45 and extends down-
wardly through the hollow in the spindle
15; and at the upper end of this plunger
51 is fixed a contact disk:.52 which is insu-
lated from said plunger in any suitable way.
Two contact springs 53 are secured to the
supporting blocks 42 and are -insulated

“therefrom; and the contact springs 53 are

arranged to press against the circumferen-
tial edge of the contact disk 52.

Referring to Fig. 2, the arm 23 has an
arcuate flat plate integral therewith, and
designated generally by the reference char-
acter 54, which plate slides over the upper
surface of the bottom of the casing 3 and
constitutes a cover for the slot 26 in said
bottom of the casing 3. A contact support-
ing member 55 is secured to the arm 23 on
the opposite side of the plunger 20, and
suitably secured to this contact supporting
member 55, as by being molded therein, is
a contact block 56. The contact block 56
is arranged to make contact with a pair of
contact fingers 57, which are secured to the
blocks 42.

The head 25, which is secured to the
plunger 20, has a cylindrical recess therein
in which is mounted a hollow detent or latch
59 (see Figs. 2 and 3}, which latch is pressed
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outwardly by a spring 60, the outward move-
ment of said latch being limited by the en-
gagement of a pin 61 secured in the head 25
with an end of a slot 62 in said latch.
Riveted to the end wall of the casing 3 is a
stop block 63 having two arcuate faces 64
and 67 arranged one above the other in two
intersecting planes and terminating in
shoulders 66 and 63 respectively, which
shoulders extend substantially radially to-
ward the axis of the plunger 20. The latch
59 is arranged to cooperate with the shoul-
ders 65 and 66 respectively in certain moved
positions of the foot of the shoe and the
spindle 20, which positions will be more
fully discussed hereinafter. Integral with
the body portion 2 of the shoe are two down-
wardly projecting lugs 68 arranged on op-
posite sides of the swivel block 14 in posi-
tion to be engaged by the links 16 when the
foot 8 of the shoe and the swivel block 14

-are swung in either direction so as to limit

their movement. Integral with the swivel
block 14 are two outwardly extending lugs

5 69 (see Figs. 4 and 5) which limit the down-

ward movement of the links 16 and serve to
support these links 16 and the foot 8 of the
shoe in its lower or normal position, shown
in Fig. 1.

The wires and electrical connections in the
casing between the different contact springs
and parts are not shown in order to avoid
confusion, but these wires and electrical con-
nections are shown diagrammatically in Fig.

6. These conductors are preferably con-

nected to the base portion of a plug coupling
70, which is held in place by a bar 71 fas-
tened thereto by a screw 72 and to the clamp-
ing member 6 by screws 73 (see Fig. 4).
The terminals of this plug coupling are con-
nected to a flexible cable 74, which leads to
the car upon which the shoe is mounted.

In order to make clear the operation of the
shoe shown and described, the shoe is illus-
trated diagrammatically in Fig. 6 for con-
trolling a certain arrangement of controlling
circuits, constituting part of an automati.
train control system with which the shoe is
adapted to be used; but it is to be understood
that this application of the shoe is merely
illustrative and that the shoe may be used
with other controlling circuits and other con-
trolling devices. Referring to Fig. 6, the
track rail upon which the vehicle or train
runs, is designated by the numeral 75, and
one wheel of the train is designated by the
numeral 76. The shoe is supported in any
suitable way upon the vehicle in position so
that its foot 8 will make contact with suit-
able contact rails or ramps 77 located at dif-
ferent points along the trackway and in-
sulated from the track rails. The movement
of the vehicle or train may be controlled in
any way; but in the particular arrangement
illustrated, the speed of the train is con-

8

trolled by an apparatus designated generally
as K, which 1s arranged to govern auto-
matically the speed of the vehicle under con-
ditions where the vehicle should - proceed
cautiously. Various devices capable of per-
forming the necessary functions of the ap-
paratus K are well known in the art, and it
1s deemed unnecessary to show and describe
the detail construction of the apparatus K.
At certain points in the travel of the vehicle,
as for instance, at places where there are
diverging tracks, it is desirable to provide
means whereby the vehicle may be brought to
an absolute stop; and for this purpose a
suitable device, as an electropneumatic valve,
designated in Fig. 6 by E. P. V., is arranged
to control the venting of the train line of the
well known pneumatic system of brakes so as
to cause an emergency application of said
brakes.

- The operation of the speed control appa-
ratus K is controlled by a control relay 78
having two armatures 79 and 80; and when
the armature 80.0f said control relay 78 is in
its upper position, corresponding to the po-
sition assumed when said relay is energized,
the speed control apparatus K is energized
from a local source of electric current on the
train, as a battery 81, by a circuit which may
be traced as follows:

Circuit number one. .

From the battery 81, conductor 82, arma-
ture 80 of the control relay 78 in its upper
position, conductor 83, speed control appara- 100
tus K, and conductor 84 hack to the bat-
tery 81.

The other armature 79 of the control re-
lay 78 is included in a nermally closed cir-
cuit for energizing said control relay from a 105
local source of current on the vehicle, as a
battery 85, when the shoe is in its lower or
normal position, said circuit being as
follows:

70

75

80

86

96

Cirewit number two. 116

From the battery 835, conductor 86, control
relay 78, conductors 87 and 88, armature 79
in its upper position, conductors 89 and 90,
contact finger 44, contact block 41, contact 115
finger 44, and conductors 91, 92 and 93 back
to the battery 85. )

The control relay 78 may also be energized
from the battery 85 when an alternating cur-
rent relay 94 is energized and its armature ya¢
95 is in its upper position, according to a
circuit which may be traced as follows:

Circuit number three.

From the battery 83, conductor 86, control 125
relay 78, conductors 87 and 97, armature 95
in its upper position, and conductors 96
and 93 back to the battery 85.

One terminal of the alternating current
relay 94 is connected by a conductor 98 to 130
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the wheel 76 of the vehicle and the other
terminal of said relay is connected by a con-
ductor 99 to the body of the shoe, so that
when a difference of potential exists between
the track rails and a ramp with which the
foot 8 of the shoe is in contact, current will
pass through the alternating current relay
94. This difference of potential between a
ramp and the track rails may be controlled
in any suitable way in accordance with the
traffic conditions, as by track circuits and
track relays; but in the diagrammatic illus-
tration shown in Fig. 6, there is shown a
simple arrangement which consists of two
wires 100 connected to a generator 101 or
other suitable source of alternating current,
a transformer 102 whose primary is con-
nected to the wires 100, and whose secondary
is connected by a conductor 103 to the ramp
77 and by conductors 104 and 105 and a

suitable controlling switch 106 to the track

rail 75.

The electropneumatic valve E. P. V. for
controlling the automatic absolute stop of
the vehicle is shown as arranged to be idle
or ineffective when supplied with current,
and to be set into operation when deéner-
gized. The valve E. P. V. is controlled by
a stop relay:S, and when the stop relay S
is energized and its armature 107 is in its
upper position, the valve E. P. V. is sup-
plied with current from a local source, as a
battery 108, according to a circuit which
may be traced as follows:

Circuit number four.

From the battery 108, conductor 109,
armature 107 of the stop relay S in its upper
position, conductor.110, valve E. P. V., and
conductor 111 back to the battery 108.

The stop relay S is normally energized
from a local source, as a battery 112, accord-
ing to a circuit which may be traced as fol-

OWS:

Cirewit number five.

From the battery 112, conductor 113, stop
relay S, conductor 114, contact spring 53,
contact disk 52 mounted on the emergency
plunger 51, contact spring 53, and conductor
117 back to the battery 112.

Another circuit for the stop relay S which
is in multiple with the above traced circuit
niumber five, is as follows:

Circuit number six.

TFrom the battery 112, conductor 1138, stop
relay S, conductors 114 and 115, contact
finger 43, contact block 41, and conductors
116 and 117 back to the battery 112.

Having described the construction of the

contact shoe embodying the invention and
the arrangement of parts of an automatic
train control system with which this contact

1,308,534

shoe may be used, the operation of the con-
tact shoe and its functions may now be made
clear.

Operation: As the vehicle which carries
the contact shee moves along the trackway
the foot 8 of the shoe engages a contact rail
or ramp 77, and since the end portions of
this ramp incline gradually upward the foot
8 of the shoe is gradually raised. When the
foot 8 of the shoe and the supporting arm
11 are raised they rock tbe links 16 up
about the pin 17 as an axis, the loose fitting
of the sleeve 22 in the slot 26 of the casing
3 and in the arm 23 permitting the slight
outward movement of the plunger 20 neces-
sary to permit this rocking of the links 16.
DuTing ‘this upward movement of the sup-
porting arm 11, the spring 28 is compressed
and the head 25 secured to the plunger 20
is raised; and by a codperation of the bev-
eled ridge 25* with the notch 37 in the arm
36 of the sleeve 35, the sleeve 85 is rocked and
swings the contact holders C so as to bring
the contact blocks 41 out of contact with the
pairs of contact springs 43 and 44. The
separation of the pairs of contact springs 44
and their corresponding block 41 interrupts
the normally closed circuit for energizing
the control relay 78, hereinbefore set forth
and designated circuit number two.

Assuming that the traffic conditions are
such that the vehicle may pass by the ramp
77 and proceed for some distance at an un-
limited speed, there will be a difference of
potential between the ramp 77 and the track
rail 75, that is, in the particular arrangement
shown, the switch 106 will be closed. Then,
when the foot 8 of the shoe engages the ramp
77 and makes electrical contact therewith,
current will be supplied to the alternating
current control relay 94 from the secondary
of the track transformer 102 according to a
circuit which may be traced as follows:

Circuit number seven.

Fromi one terminal ofthe transformer 102, -

conductor 103, closed switch 106, conductor
104, track rail 75, wheel 76, conductor 98,
relay 94, conductor 99, body of the shoe
along supporting arm 11 to the foot 8 and
thence to the ramp 77 and by conductor 103
back to the other terminal of the secondary
of the transformer 102.

The alternating current relay 94 being
energized, its armature 95 is raised to com-
plete the pickup circuit for the control relay
78, hereinbefore set forth and designated
circuit number three. Consequently, al-
though the normally closed circuit number
two for energizing the control relay 78 is
broken by the raising of the foot 8 of the
shoe, the pickup circuit number three for
said control relay is simultapeously estab-
lished and the effect is that the control relay
will remain energized and its armatures will
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remain in their upper position, thus retain-
ing the speed control apparatus K in its
normal or idle condition. '

In case, however, traflic conditions are

" such that the vehicle should be placed under

the restraint of the speed control apparatus
I, no difference of potential exists between
the ramp 77 and the track rail 75; of, in
other words, the switch 106 is open. Con-
sequently, the alternating current relay 94
is not energized, and the pickup circuit
number three for the control relay 78 is
not established; and since the normally
closed circuit number two for the control
relay 78 is broken, said control relay 78 will
be deénergized. When the control relay 78
is detnergized, its armature 79 drops' and
makes a break in the normally closed circuit
number two, so that after the foot 8 of the
shoei has left engagement with the ramp 77
and has returned to its normal or lower po-
sition, although the contact block 41 again
makes contact with the contact fingers 44,
the circuit number two is interrupted at the
armatures 79 and will not be reéstablished.
In other words, whenever the control relay
78 is deénergized, it will remain deénergized
irrespective of the position of the contact
shoe, until the armature 95 of the alternat-
ing current relay 94 is raised. Also, when
the control relay 78 is deénergized, its arma-
ture 80 drops and interrupts the normally
closed circuit for the speed control appa-
ratus K, hereinbefore set forth and desig-
nated circuit number one; and consequently
the speed control apparatus K is set into
operation.

From the foregoing it can be seen that by
properly controlling the difference of poten-
tial Letween the ramps along the trackway
and the track rails, the speed control appa-
ratus may be set into operation as required.

At some points in the travel of the vehi-
cle it may be desirable to bring the vehicle
to an absolute stop, as for instance, at a
point where there are diverging tracks and
the movement of trains is controlled by an
interlocking plant; since in this case, if a
train continued to move, even at a very low
speed, along a certain track, it might come
into the path of a fast moving train and
result in serious damage. In the shoe em-

bodying the invention provision is made for .

such cases by the auxiliary emergency shoe
E, the movement of which is controlled by
a suitable movable member or ramp 130
which is shown in full lines in Fig. 1 in its
lower position, in which the emergency shoe
is not operated, and in dash lines in its
upper position. When the emergency ramp
130 is in its upper position, the emergency
shoe E engages said ramp and is raised
against the opposition of the coil spring 50,
and the upward movement of the emergency
shoe is transmitted to the plunger 51, which

moves the contact disk 52 out of contact
with the contact springs 53 and breaks the
normally closed circuit number five for ener-

gizing the stop relay S. If the foot 8 of -

the shoe is raised at the same time, the con-
tact block 41 will be out of contact with
the pair of contact fingers 43 and the civeuit
number six for energizing the stop relay
will also be broken. Consequently, when
the foot 8 of the shoe and the emergency
shoe E are both raised, the stop relay S 1s
deénergized; and its armature 107 drops
and interrupts the normally cloged circuit
number four for energizing the electropneu-
maticvalve E.P. V. Whenthevalve E.P. V.,
is deénergized it causes an immediate appli-
cation of the brakes in any suitable manner,
and preferably prevents the release of the
brakes until the vehicle or train has been
brought to an absolute stop.

In order to cause the operation of the elec-
tropneumatic valve E. P. V. it is necessary
to raise not only the emergency shoe E, but
also the contact shoe,; so that the aceidental
elevation of the emergency shoe E, as by
obstructions along the - trackway, will not
cause an application of the brakes. Obvi-
ously, after the emergency ramp 130 has
been lowered to its normal position, the
spring 50 will restore the emergency shoe It
and the plunger 51 to their lower or normal
position, and reéstablish one of the multiple
cireuits for energizing the stop relay S, that
is, circuit number five. In this way, the
stop relay S and the valve E, P. V. may be
reénergized to permit the train to proceed.

It may happen.that the locomotive or
motor car which carries the contact shoe
will move along the trackway in a direc-
tion opposite to the normal direction of
traffic, and in such cases the locomotive or
motor car would encounter ramps between
which and the track rails no difference of
potential would exist, since.the track circuits
or other controlling devices used for govern-
ing the difference of potential between the
ramps and the track rails will be affected by
the locomotive or motor car as it approaches
each ramp in the same way as they should
be affected in order to protect properly the
trains moving in the normal direction of
traffic. For this reason, it is desirable to
provide means whereby the movement of the
locomotive or motor car against the normal
direction of traffic will not cause it to be
stopped. For this purpose, the contact rails
or ramps 77 are all located on the same side
of the track with reference to the normal
direction of traffic, as for example, on the
right-hand side of the track; and, when a ve-
hicle is approaching in the normal direction
of traffic, as in the direction indicated by the
arrow 200 in Fig. 2, and the foot 8 of the
shoe strikes a ramp 77, the friction between
the foot 8 and the ramp 77 causes the foot
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8, the supporting arm 11, the links 16 and
the swivel block 14 to swing about a vertical
axis-backward to-the posmon ‘indicated in
tull lines in Fig, 2, one of the stops 68 limit-
ing this movement. In this swi nging move-
ment of the contact shoe the sleeve 22 carry-
ing the plunger 20 moves in the slot 26 in
the casing 3 of the shoe, and carries with
it the arm 23. In this particular swinging
novement of the contact shoe co1respond—
ing to-the movement of the vehicle in the
normal direction of traffic the movement of
the arm 23 does not change the controlling
circuits: and because of the curved or con-

caved shape of the ridge 25 of the head 25,
this ridge 25* maintains its engagement with
the arm 36 of the sleeve 35 during this swing-
ing movement. When the foot § of the shoe
reaches the end of the ramp and gradually
drops, the foot 8 of the shoe is still held by
the friction between it and the ramp in its
swung position so that the latch 59 engages

: behlnd the shoulder 65 of the lower gulde 64.
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In this way, the shoe is ordinarily held in its
backward sw ung position so that on the en-
gagement with ‘the next ramp going in the
normal direction of traffic, the backward
swinging movement of the shoe does not
have to take place.

Assuming that the vehicle is moving
against the “normal direction of traffic, that
is, in a direction opposite to the direction
indicated by the arrow 200 in Fig. 2, then,
when the foot 8 of the shoe engages a ramp,-
the foot 8 is lifted to raise “the head 25
and- carry-the latch 59 out of engagement
with the shoulder 63, and the fllctlon be-
tween the foot 8 of the shoe and the ramp
swings said foot 8, the supporting arm 11
and the swivel block 14 about the axis upon
which said swivel block is pivoted, in the
direction opposite to the direction in which
the vehicle is traveling, to the position indi-

cated by the dash lines in Fig. 2, one: of the
stops 68 limiting this swmalnﬂ' movement
of the shoe. When the contact shoe is swung
to this position, the contact block 56 1is
brought into contact with the contact springs
57, so as to establish a shunt for the con-
tact fingers 44. Consequently, although the
contact shoe is raised, and -although no dif-
ference of potential may exist between the
ramp 77 and the track rail 75, the control
relay 78 remains energized by reason of the
existence of a cirenit which may be traced
as follows:

Circuit number eight.

From the battery 85, conductor 86, control
relay 78, conductors 87 and 88, armature 79
n its upper position, conductors 89 and 120,
contact spring 57, contact block 56, cont.lct
spring 57, conductors 121, 92 and 95 back
to the battery 85.

When the vehicle is traveling against the
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normal direction of traffic and the foot 8
of the shoe i3 swung to the position indicated
in dash lines in Fig. 2, as hercinbefore de-
seribed, the latch 59 is pressed inwardly by
the crmde 67, and when the foot 8 of the
shoe is fully swung, snaps behind the shoul-
der 60, so that, so lonw as the foot 8 of the
shoe remains in its upper position, said foot
will be held against swinging movement in
either direction, the stop 68 Iimiting 1ts
movement in one direction and the copera-
tion of the latch 59 and the shoulder 66
limiting its movement in the other dilec-
tion. In this w ay, although the vehicle in
proceeding against the normal direction of
traffic may come to a stop while its contact
shoe is 'in engagement with a ramp, the
backward surging or recoil of the vehicle
upon its springs ]ust at the instant it comes
to a stop 1s unable to shift the foot 8 of the
shoe and separate the contact block 56 from
the contact springs 57. If the contact block
56 should separate from the contact springs
57, the circuit number eight, which at that
tlme would be the only circuit for energiz-
ing the control relay 78, would be broken : and
the apparatus K would be set into operation.
As soon as the foot 8 of the shoe returns to
its lower position, the engagement between
the latch 59 and the shoulder 66 ceases and
the coil spring 32 (see Fig. 1) returns the
shoe to its other extreme posmon shown in
‘full lines in Fig. 2.

The foot. 8 of the shoe is rev olubly mount-
ed in the supporting arm 11 so that the foot
8 in engaging a ramp at one side of its axis
will Le rotated with a seraping action which
insures a better electrical contact between
the tfoot 8 and the ramp.

Although the contact shoe shown and here-
inbefore “described comprises two separate
shoes, in some, cases the use of the emer-
gency shoe E may be found to be unneces-

sary; and it is obvious that this emergency

shoe E may be omitted- without dcs‘rlo‘ylno
the effectiveness of the other shoe. Also.
although a particular arrangement of track-
way circuits along the trackw: ay and tor an
automatic train contlol system, has been
illustrated in Fig. 6, it is to be understood
that this Fig. 6 melely shows an illustrative
application Tof the contact shoe, and that
the contact shoe is not limited in its appli-
cation to this particular arrangement.

Although I have pd.lthllLllly described
the construction of one physical embodi-
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ment of my invention, and explained the "

opelatlon and principle thereof; neverthe-
less, I desire to have it un(lelstood that the

“form selected is merely illustrative, but does

not exhaust the possible physical embodi-
ments of the 1dea of means underlying my

‘invention.

What I claim as new and desire to secure
by Letters Patent of the United States, is:
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1. A contact shoe for automatic train con-
trol systems comprising a supporting arnt
mounted to swing horizontally and to rock
vertically; cirenit controllers operatively
connected to said armi and actuated by its
swinging amnd rocking movements respec-
tively: meang for locking said arm against
swinging movement in one direction when
said arm is raised; and means for locking
said arm against swinging movement in the
other direction when said arm is lowered.

2. .\ contact shoe for automatic train
control systems comprising a supporting
arm mounted to move vertically and hori-
zontally; a cireuit controlling deviee oper-
ated by a horizontal movement of said arn
in one direction: means for latching said
arm when raised against horizontal move-
ment in a divection opposite to said direc-
tion; means for locking said arm when low-
ered against horizontal movement in a di-
rection the same as said first-mentioned di-
rection: and a eireuit controlling device op-
erated by the vertical movement of said
arm,

3. .\ contact shoe for automatic train con-
trol svstems comprising a vertically movable
plunger; a civcuit controlling device oper-
ated by said plunger: a spring for resili-
ently pressing said plunger downwardly;
means for limiting the downward movement
of said plunger; and a protecting casing for
said spring comprising tubes arranged tele-
scopically.

4. A contact shoe for automatic train con-
trol systems comprising a support : a body se-
cured to said support and insulated there-
from: an electrically conducting arm mov-
ably mounted on said body; a cirveuit con-
troller operated by said arm; a vertically
movable plunger mounted on said body; a
second cirenit controller operated by “said
plunger: and two multiple circuits controlled
bv said circuit controllers.

5. A contact shoe for automatic train con-
trol svstems comprising a support: & body
portion secured to said support and insu-
Iated therefrom; a swivel block mounted in
said body* portion to turn on a vertical axis;
a foot having a contacting surface: a pair
of links hinged at one end to said swivel
block and at their other ends to said foot; a
vertically movable plunger secured to said
foot; meaus for limiting the downward
movenent of said arms; a spring for press-
ing said plunger downwardly; and a circuit
controlling device operated by the upward
movement of said plunger. .

6. In a contact shoe for automatic train
control systems, in combination; a railway
vehiele: a support carvied by said vehicle:a
contact shoe carvied by said support and
comprising a body portion secured to said
support and insulated therefrom: an electri-
cally conducting arm movably mounted on
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said body; a circuit controller operated by
sald arm; a vertically movable plunger
mounted on said body; a second circuit con-
troller operated by said plunger; two mul-
tiple cirenits controlled by said cireuit con-
trollers; means for controlling the move-
ment of said vehicle; and a circuit for con-
trolling said means including said two mul-
tiple circuits,

7. A contact shoe for automatic train con-
trol systems comprising a body portion pro-
vided with an inclosed casing, a movable
element supported by the body portion and
adapted to be lifted vertically and to swing
horizontally in either dirvection, and circuit
controlling devices in the casing adapted to
be . operated independently in accordance
with the movements of said movable cle-
nient.

8. A contact shoe for automatic train con-
trol systems comprising a body portion pro-
vided with an inclosed casing. an oscillatory
contact carrying member supported within
said casing, a plunger, an arm secured to
said member and extending over the end of
the plunger, whereby movement of the plun-
ger causes oscillation of the member and also
holds it in its oscillated position, and means
for operating the planger.

9. A contact shoe for automatic train con-
trol systems comprising a support, a mov-
able arm carried by the support and ar-
anged to swing horizontally i either diree-
tion, and resilient means tending to move
said arm to its extreme position in one di-
rection.

10. A contact shoe for automatic train
control systems comprising a support, a
movable arm carried by the support and
adapted to swing both horizontally and ver-
tically, and resilient means tending to move
the arm horizontally in one direction.

11. A contact shoe for automatic train
control systems comprising a support, a
block swiveled in the support to turn on a
vertical axis, an arm supported by links
from the block and arranged to swing ver-
tically, means tending to move the arm
downward to a predetermined lower posi-
tion, a circuit controlling device operated by

- the movement of said arm, and another eir-

cuit controlling device operated by a par-
tial rotation of said block.

12. A contact shoe for automatic train
control systems comprising a support. a
block carried by the support and adapted to
turn - horizontally about u vertical axis, a
movable arm supported by said block and
capable of having a vertical movement,
means:tending to move said arm downward
to a predetermined lower position, and
neans tending to move the block and arm
horizontally in one direction.

13. A contact shoe for automatic train
control systems comprising a support, a
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movable arm carried by the support and
adapted to swing both horizontally and ver-
tically, means tending to move the arm
downward to a predetermined lower posi-
tion, and means for preventing swinging
movement of said arm in‘one direction hori-
zontally. when the arm is in its lower ‘posl-
tion, said means being automatically re-
leased when the arm is raised.

14. A contact shoe for automatic train
control systems comprising a support, 2
movable arm carried by the support and
adapted to swing horizontally and verti-
cally, means tending to move the arm down-

ward to a predetermined lower position,

means for locking the arm against horizon-
tal movement in one direction when the arm
is in its lower position, and means for pre-
venting the horizontal movement of the arm
in the opposite direction when the arm is
aised.

15. A contact shoe for automatic train
control systems comprising two separately
movable elements, separate circuit control-
lers operated selectively by the movement
of said clements, and a circuit having two

“branches in multiple cacl including one of

the eircuit controllers.
16, In an automatic train control system,
the combination with two separate train con-

trol devices, of a eontact shoe having sepa-.

rately movable elements and adapted to se-
lectively control said train control deviees.
17. In an automatic train control system,
the combination with two separate train
control devices, of a contact shoe having
separvately movable elements, means oper-
ated by one element for governing one of the
train control devices, and means governed
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jointly by both elements for controlling the
other train control device.

18. Impulse transmitting means for auto-
matic train control systems comprising a
circuit controller having a movable part se-
cured to a rocker shaft on a vehicle, an arm
on the shaft having a notch therein, a plun-
ger on the vehicle arranged to move length-
wise, a toothed member carried by said plun-
ger and codperating with the notch in said
arm, whereby movement of the plunger
causes said shaft to be rocked to a predeter-
mined extent regardless of the extent of
movement of the plunger, and means along
the track for causing movement of the plun-
ger.

19. In an automatic train control system
for railways, the combination with a com-
bined impulse receiving device comprising
two movable elements, of a train control de-
vice, two cireuits in multiple for controlling
said train control device, and circuit control-
ling devices one included in each of said cir-

_cuits and controlled separately by said mov-

able clements. ‘

20. In an automatic train control system
for railways, the combination with an im-
pulse receiving deviee on a vehicle including
two influence elements, of two seperate train
control devices on the vehicle, means oper-
ated by one of said elements for governing

‘one of the train control devices, means gov-

erned jointly by both elements for con-
trolling the other train control deviee. and
impulse transmitting devices along the track
for codperating with said impulse receiving
device.

HERBERT B. TAYLOR.
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