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FRED PRATT GREEN, OF EAST AURORA, NEW YORK, ASSIGNOR OF TWO-
 THIRDS TO SHELLY S. ALDRICH AND DAVID UNDERHILL, JR., OF EAST
AURORA, NEW YORK. -

TRAIN _CONTROLLING AN D-SIGNALI_N"G 'SYSTEMI.'

. SPECIFICATION fermmg part of Letters Pa.tent No. 747 967, dated December 29, 1908.
| Appheetlen ﬁled February 11,1808, Serial No. 142,870, (No medel) |

TO atl whom 1o may concern: - | a diagrammatical view of the complete sys-
Be it known that I, FRED PRATT GREEN, a | tem. Fig. 2 is an elevation of a section.of
citizen of the United Stetes residing at Eeet track, showing one of thecontact-fingerscon-
Aurora, in the county of Erie and State of nected to the line-wire and 111ustratmg the
5§ New York, have invented a new and useful arrangement of the apparatuson the locomo- 55
Train Controlhnw and Signaling System, of | tive. Flg 3 is a sectional view through the

which the followmg is a spemﬁcetmn - | road - bed, showing a contact-finger in its
This invention relates to a novel train con- | proper relation to the tracks and having con-
“trolling and signaling system for railways. nection with theline-wire. Fig. 4 is a sideele-

to  The primary object of - the invention is to | vation of the motor, the emergency-valve of 6o

reduce to a minimum the element of human | the air-brake syetem and the intermediate
~ fallibility in the operation of railways by pro- | connections. Fig. 5 18 a plan view of the .

viding a signaling and controlling system eub,]eet-matter of Fig. 4. 'Fig. 61is a vertical -

whereby the train despatcher may in case | sectional view of the motor. Fig. 7 is a de-

15 of neceesmy operate a signal on and apply | tail perspeective view of the meke and-break 65

- the air-brakes of a movmg train located at | device of the motor. ‘Fig. 8 is a detail view
any point in his division. | of the same with the parts shown in section.
It sometimes happens that ordere to hold a | Fig. 9 is a perspective view of the relay and
train are received at the signal-tower a few | connected parts. Iig. 10 is a longitudinal

20. seconds too late for delwery The signals | sectional view through the relay and asso- 7o
themselves sometimes refuse to operate prop- ciated parts. Fig. 11 is a perspective view
erly and in consequence of various other exi- | of one of the countact-fingers and its mount-
gences a_ train may enter an obstructed sec- | ing. Fig. 12 is a sectional view through. the.
tion of the line, where the trainmen will be subJeet-matter of Fig.11, and Fig.13 is a de-

25 without means of being apprised of the ap- | tail perspeetweuew of the eontaet shoe and 75
proaching danger until it is too late to avoid | its mounating. -
an accident. By means of the presentinven- | Like characters of reference are emnloyed
tion it is contemplated to place every mov- | to designate eorreependmg parts throughout

~ ing train in a given division under the im- | the several views.

30 mediate and duecb control of the train de- | I will first describe the system generally 8o
spatcher, so that in times of great danger re- | and after a more specific deseription of the
quiring prompt action he may instantly by | various features of the apparatus will briefly
the manipulation of an electric switch located | summarize the operation of the system for

| in his office apply the brakes of a mevmo'-l the stopping of a train in an emergency.

35 train and operate & signal carried by the A line-wire ¢ is extended along the road- 85
train to apprise the engineer of bhe denger bed and is preferably carried by poles B,which
ahead. 1 may or may not be the usual telegraph-poles

It is also the obJeetof the invention to pro- | following the lines of all railways; but the
vide means whereby one or more sections of | possibility of the use of such poles conduces

40 thelinemay be temporarily cut out of thesys- | to the economieal installation of the system. 90
tem, so that any given train may be stopped | One terminal of the wire & is grounded, as
Wlbheub 1u13erfermg with the running of such at «, and in said wire are located the nor-
trains as are in no danger. | mally open controlling-switch S and a source

Various other objects of the invention di- | of electrical energy—as, for instance, a line-

45 rected more particularly to simplifying the | battery LB. The controlhng -switch Sisde- g5

apparatusand to the general efficiency there- | signed to be located in the office of the train

of will appear during the course of the suc- | despatcher or other official having theimme-

~ ceedingdescription ot the 1llustrebed embodl- diate supervision of the movement of trains

- ment of the invention. I over a division of the road. - -

0 In the accompenymg drewmgs mee 1 is | The line-wire ¢ is tapped at suitable mter- 100 -
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vals by branch wires b, each of which is in
electrical connection with a contact- -finger F,

located adjacent to the outer side of one of |

the rails, and with which is designed to con-

tact a shoe S', carried in the present instance |

by the locomotive, but adapted to be support-
ed by any vehicle the control of which may
be desired. The shoe S’ constitutes one ter-
minal of a relay-circuit, including a relay R
and the wires ¢ and d, the former, ¢, leading
from the shoe to one side of the relay, and
the latter,
the relay and having electrical connection
with one of the vehicle-wheels W, through

which the circuit passes to the track and is |

ogrounded. 'This relay orcontrolling ¢ireunit,
assuming the controlling-switeh S to be closed,
is as follows: from the line-battery LLB, wire
a, branch wire b, contact-finger K, contact-
shoe S', wire ¢, to relay R, thence from relay
R through wire d, to wheel W, to track, and
ground at 7, and back to the line-battery.
The apparatus carried by the locomotive
also includes an electromagnetic motor M
and a signal S°, the latter preferably being
in the form of an electric bell, as indicated.
The motor is designed when energized to op-
erate through smmble conneetwns the emer-

gency- -valve V of an air-brake system of any \
30 approved tvpe with which the locomotive or

the entire train is equipped. This valve V
corresponds in function to the engineer’s
valve, since when opened it permits the ex-
haust of the air from the train-pipe to per-
mit the antomatic operation of the triple or
other valve mechanism controlling the appli-
cation of the brakes. T'he purpose of the mo-
tor, therefore, is to open the emergency-valve
V for the purpose of applying the brakes to
stop the train, and the purpose of the signal
S* is to apprise the engineer of the emer-
gency.
in independent circuits which, however, are
designed to be simultaneously closed when

the relay R is energized by the closing of the

switech S and the engagement of the shoe S
with one of the contact-fingers FE.

- The motor-circuit includes a motor-battery
MB, from which a wire ¢ is led through an
interrupterI, a vibrator V', and suitable con-
nectionstoone terminal of the motor-solenoid,
the other terminal of which is in electrical

connection by a wire f with the armature A

of the relay R. The other side of the motor-
cireuit is formed by a wire g, leading from
the motor-battery to the frame of the relay
R. Thus when the relay is energized in the
manner heretofore stated the motor-circuit
will be closed and the motor will operate to
open the emergency-valve V, and thus apply
the brakes. The mofor also operates the in-
terrupter I in a manner which will be here-
- inafter explained, so that when the valve has

been opened the motor-cireuit will be inter-
rupted or broken to stop the motor, regard-

_____..‘

d, leading from the other side of

The motor and thesignal are included

74'¢,96'7

between the frame and armature of the
relay.

The signal-circuit includes the signal-bat-
tery SB, Trom which a wire & is led to one
side of the signal or bell S*, the other side of
the bell being connected to the wire f at a
pmnt between the motor and the armature,
it being observed, therefore, that that portion
of the eref e‘ztendmg from the bell to the
armature is common to both the signal and
motor circuits. From the other pole of the
signal-battery SB a wire 2 is led fo a con-
tact-plate C, arranged to be engaged by a
contact-arm A’, extending from the armature
A. Therelay-armature A is of the swinging
type, as will be hereinafter described more

fully, and it follows that when the relay is
energized the armature proper will contact

Wlth the frame of the relay to close the mo-
tor-cirecuit and the armature-arm A’ will be
swung up into contact with the plate C to
close the signal-circuit. Thuas 1f the de-
spatcher closes the switch S the controlling
or relay cirenit will be completed as soon as
the shoe S’, carried by the engine, comesinto
contact with one of the fingers K, located at
the side of the road-bed, the result being the
sounding of the alarm and the application of
the brakes. It should be noted that the clos-
ing of the primary circuit to energize the re-
lay from the line-battery LB is ouly momen-
tary—that is to say, it lasts only while the
shoe S’ is in contact with the finger F. As
this brief interval would be too insignificant
for an effectiveoperation of eitherthesignal or
the motor provision is made for automatically
locking or lateching the armature A whenever
1t 1s moved to a position to close the motor
and signal circuits. By reason of this pro-
vision the two local circuits on the vehicle
remain closed affer the contact between the
shoe S’ and the finger F is broken, and while

the motor operates the interrupter I to aunto-

matically open the motor-circuit as soon as
the emergency-valve is completely opened
the signal-circuit remains closed, so that the
alarm will be con tinuously sou nded until the
attention of the engineer is attracted and he
purposely releases the relay-lateh, and thus
permits the relay-armature to swing back to
its normal position.

Since the system 1is particularly designed
for use only in extraordinary emergencies,
the entire division of the road will generally
be embraced within the control of the oper-
ator through the closing of the switch S, be-
cause while all of the trains passing over
such division will be stopped, or at least will
have their brakes set and theiralarms sound-

i ed by the closing of the switeh, the inconven-

ience incidental to this result will be insig-
nificant as compared with the results of a
collision or other catastrophe, which prompt
action by the train despatcher will prevent.
However, I have provided for cutting out a

less of whether or not contact is maintained | portion or section of the road from the sys-
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permits of sufficient time, so that the frain
~-or trains In & par ticular sectlon of the divi-

1O

20

- therebeyond.

sion may be stopped without affecting such

trains as are located at points too remote

from the seceneof accident to beinany danger.

‘The means employed for the purpose stated

is embodied in the form of one or more aux-
iliary switches AS, located at intervals in
the line-wire a. Usually these switches would
be located at signal stations ortowers, so that
if time permlts the operator.at any "desired
station ean be advised by the train despatcher
to open the auxiliary switeh for the purpose

- of cutting out that part of the system located
As a matter of fact, the time

consumed by this proceeding would be no

‘more than a few seconds, as it would simply

involve the transmission of a single tele-
graphic symbol and the instant opening of
the auxiliary switch by the operator at the

signal-station, followed instantly by the clos-
ing of the -cont-rolling- switeh S to stop any

~ train not located beyond the open auxiliary

switch. The practicability of this feature of
the invention will be understood in connec-

tion with the operation of block systems.

The blocks are usually from.one to five miles

~in length, and a great many blocks may be

30

40

embmced in a par mcular division of the road.

If the despatcher should forward orders to
hold a train at the end of one block and the
train should have passed out of said block a
few seconds before the receipt of the order,

there would perhaps be sufficient time 0

have the auxiliary switch located beyond the
train opened by the operator before operat-
ing the emergency system to stop the train,

as seveml minutes would perhaps necesqamly
elapse before the train would reach a perilous
position. While, however, the system 1is, as

- will thus be seen, of great utility in connéec-

tion with block systems, the necessity for

“emergency precautions of the character con-

15

50

53

templated by this invention is very much

greater in connection with the operation of

railways which do not employ the block sys-
tem or which are equipped with a single
track for the passage of trains in both dlree-
tions.

1 will now proceed to deserlbe in detail the
various devices Whlch are com plementarv to

the system.

The contact-fingers, which are, as I have
heretofore stated, lecated at intervals along
the outer side of one of the rails, are designed
to yield laterally to permit the shoe S’ t0 ride

~ thereover without endangering the mteu'ru;y

6o

of the parts. By preference each finger is
prowded with a base in the form of a small

casing 1, designed to be bolted to a cross-bar
.extending between a pair of ties and provided

- with an apertured cover-plate 2, having a

threaded nipple 3, upon which is secured 2

coupling 4, provided with an axial opening

in line with the opening through the cover-
plate 2 of the casing.

-tion-of the finger.

-p&ck1nw

duitor tubing 13 therefor.

‘tem when the character of the emefgency | cared in any mutable manner the body por-
This body portion is pref-

erably in the form of a closely-wound spring-
wire spiral 5, within the upper end of which

| ‘ Is

ig fitted a cap 6, of insulating material, pref-

attached the upper end of a wire 7, secured
at its lower extremity to a contact- plate 9,

| erably of conieml form, and having seated In o

its apex a contact- pluﬂ' 7. To this plug is

75

‘located in but insulated from the casing 1 o
-and having electrical connection with oneof -
{ the branch wires b. Within the nipple 3 i8 -
| lneated suitable packing 10, surrounding the
wire j immediately above the cover 2 of the

80

casing and designed to be compressed by a

-gle.,nd 11, loea,ted within the coupling 4 and-_
mranﬂ'ed to be urged thereby against the
It will be 'observed that by reason
of the arrangement of parts described the

finger while normally standing upright will
yield laterally to permit the passage of the
shoe S’ thereover and that not only will the
wire 7 leading down from the plug 7 be pro-

tected from the weather, but the provision ot
the packing 10, compressed around the wire

by the gland 11 will effect the absolute ex-
clusion from the interior of the casing of
such moisture as could by any possibility

corrode the electrical connections therein. .
As an additional precaution a gasket 12 is
Jocated between the cover 2 and the walls of
The branch wire b is =~
- TOO .

the casing, as shown.
also preferably protected by providing a con-
(SeeFig. 3.) This

tubing leads from the casing 1 preferably

‘underground to the adgaeent pole B, along

which it extends to a point ad;]a,eent to the

line-wire a, where 1ts upper extremlty is -
turned down, as indicated at 14, as a Drotec-*

tlon from the weather.

95.. |

The shoe §', arranged to contact with the -
fingers F, is prefera,bly in the form of a flat

.chxte, havmﬂ' its front and rear ends up-
wardly deﬂef=ned for an obvious reason and

IIO

carried at the lower end of a vertically-dis-

posed stem 19, adjustably retained by a
bracket 16, I‘Iﬂ'ldly or otherwise secured at a

115

convement point on the locomotive, prefer-

ably adjacent to the pony-trucks, as shown In-

‘Flig. 2.

- The relay is genemlly of ordmary construe-
131011 comprehending a base 17, above which
are supported the coils 18and 19 retained by
a frame-plate 20 and arranged in proper rela-

tion with respect to the. armabure A. The.

armature is vertically disposed and is mounb-
ed to roek, its shaft 21 being journaled in

‘metallic ar ma,bure frame 22 in electrical com-
munieation with the wire f, A post 23 sup-
ports the armature proper, and upon one face

thereof is arranged a contact-spring 24, which

when the armature is drawn toward t_he mag-

net contacts with the frame-plate 20 to close

120

125. -

130 .
‘the motor-cireuit in a manner heretofore de- - -
| seribed. Extended horizontally from the

lower end of the post 23 is the armature-arm

To the couplmo' is se- | A/, underlymﬂ'au overh&ngmg end of the ¢on-




IO

<O

30

35

tact-plate C, with whiech the wire ¢ is in elec-

trical connection, as heretofore stated. Nor-
mally the armature 18 retained in the posi-

tion shown in Fig. 10 by a spring 25, as usual,
and its retractile movement is limited by a

serew 26. The scerew 26 is mounted in anin-

sulating-strip 27, supported by a stud extend-
ing forwardly from the frame-plate, and this

insulating-strip is employed for the support
of a spring-catch 28, having a beak 29 nor-
mally resting upon the upper end of the ar-
mature-post, but designed to drop down to
lock the armature when the latter is drawn
toward the magnet in opposition to the spring
25. The spring-catch 28 therefore consti-
tutes what may be termed an ‘‘armature-
lock,” its function being tolock thearmature,
so that the motor and signal circuits will be

“maintained closed even after the relay is de-

energized by the passage of the shoe S’ be-
vond the contact-finger, through which the
controlling -circuit was closed. Obviously
when the relay is energized the spring 24 will
contact with the frame-plate 20 to close the
motor-circuit, and the arm A’ will contact
with the plate C to close the signal-circuit.
Ordinarily the relay, the signal, and the mo-
tor are all grouped within a small compass
upon a comimon supporting-base 30, the re-
lay being secured thereto at one end, the mo-
tor being wmounted thereon at the opposite
end, and the bell being attached at an inter-
mediate point. Anyother preferred arrange-
ment may be adopted, however.

The specific description of the bell orsignal
isbelieved to be altogether unnecessary, since
it has no novel characteristics and is simply
illustrated for the purpose of showing one

- form of signal which may be utilized in con-

40

45

55

6c

nection with the system.

The motor M includes a metal frame 31,
comprising a bottom plate 32, from which
rise a back plate 33, a front standard 34, and
arear standard 35. A horizontal motor-shaft
36 extends between the upper euds of the
back plate 33 and the front standard 34 and
is loosely journaled in the former. The front
end of the shaft 86 is journaled loosely with-
in the hub of a spur gear-wheel 37, said hub
being mounted to revolve freely within a

suitable opening in the standard 34. Se-

cured to the front extremity of this hub is a
disk 38, constituting an element of the inter-
rupter I and provided at an eccentrie¢ point
with a wrist-pin 39, having connection by
means of a link 40 with the end of a valve-
lever 41, connected to the emergency-valve
V. In the normal positions of the parts—
that is to say, when the valve V is closed—
the wrist-pin 39 will oceupy substantially the
position shown in Fig.4; but if now the disk
38 is rotated the pin 39 will be raised in an
obvious manner, thus swinging the valve-le-
ver 41 and opening the emergency-valve V
to release the air in the train-pipe, and thus
effect the application of the brakes. This

747,967

I meauns of the following mechanism: Upon the

motor-shaft 36 i8 keyed or otherwise secured
a comparatively large ratchet-wheel 42, de-
signed to be moved step by step to rotate the
shaft 36. The shaft is geared to the spur
cear-wheel 37 by a train of gearing including
a pinion 43, keyed to the shaft, a spur gear-
wheel 44, meshing therewith and mounted to
rotate on a short shaft 45, carried by the
front and rear standards, and a second pin-
ion 46, fixed to and preferably integral with
the gear 44 and meshing with the gear 37.
Thus it will be seen that movement imparted
to the ratchet-wheel 42 will be communicated
to the disk 38, but will be reduced by the in-
termediate train of gears. DBetween the
ratchet - wheel 42 and the back frame 33 a

| sleeve 47 1s rotatably mounted on the shaft

36 and is passed transversely through the
core 48 of a solenoid 49, midway between the
ends of the latter. Thesleeveis fitted tightly
in the opening in the core to constitute an
elongated bearing. To the sleeve 47 is fixed
in any sunitable manner, as by a split eollar
50, a depending arm 51, constituting the pri-
mary element of the vibrator V', one termi-
nal of the solenoid having electrical connec-
tion with a contact-screw 52, carried at one
side of a rectangular frame 53, mounted at

i the lower end of the arm 51, to swing back

and forth as the arm 51 vibrates with the
rocking solenoid. The contact-serew 52 1s In-
sulated from the frame 53 by suitable insu-
lation, as indicated at 54. At the other side
of the frame 53 is located a stop-screw 55,
and between the serews 52 and 55 is mounted
a contact-plate 56, carried at the lower end
of a toggle-lever 57, having a joint 58 at its
middle and pivoted, as indicated at 59, upona
bracket 60, upstanding from the bettom of the
frame. The apper end of the toggle-lever 57
is provided with a longitudinal slot 61 for the
accommodation of a pin 62, projecting from
the bracket 60. The contact-plate 56 is de-
signed to be retained at either limit of its
movement by a spiral spring 63, econnected to
the lever 57 above and below its joint 58 and
accommodated within a longitudinal slot 64
in the lever. (See Fig. 7.) Thus the lever
57 will be retained in the position shown in
Fig. 8 until by the vibration of the arm 51 it
is thrown to the reverse position, where it
will be retained by the spring 63 until the vi-
bration of the arm in the opposite direction
restores the contact-plate to its initial posi-
tion. Thus it will be seen that the toggle-
lever 57 will bein contact with the screws 52
and 55, alternately.

Attention may now be directed to a con-
tact-spring 64, mounted upon astrip of insu-
lation 65 and bearing against the periphery
of the disk 38. (See Fig. 4.) This contact-
spring isin electrical communication with the
wire e of the motor-cireunit, and when said
circuit is closed by the attraction of the re-
lay-armature the current will pass from the

rotary movement is imparted to the disk by | motor-battery MB through the wire e to the
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~“through the frame of the machine to the tog-

- gle-lever 57.

5

We have seen that the contaet-
plate 56, carried by the lever 57, is designed

to ccnbact with the screw o2, connected to
one terminal of the solenoid. ThlS is the nor-
~ mal position of the parts, (see Fig. 8,) and it

follows that when the motor-circuit is elosed

“the current will pass from the battery to the

IO

contact-plate 56 in the mannerstated, thence
to the secrew 52, and through the cclls of the

- solenoid and Wneftc the frame of the relay

I5

to complete the circuit by way of the wire g.

The core of the solenoid being highly mag-

netized will be attracted to the soft-iron
cheek-pieces 66 and 67, extending forwardly
from the back plate 33.

 is normally located in a plane slightly below
one end of the core 48, and the other cheek-
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- 35

~ ends of the core 48 suitable brackets 69, upon |

- 3©
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- ery of the disk 38.
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piece is normally in a plane slightly above

the opposite end of said core. (See Fig. 4.)

By reason of this attraction the solenoid will
be rocked, this movement being accompanied
by the v ibration of the arm 51 “and the move-
ment of the toggle-lever 57 out of contact with
thescrew 52. Thecireunit will thus be broken,

and the solenoid will move back to 1ts nor-
mal posmcn being aided in this movement
by a spring 68. This return movement of the
solenoid will swing the arm 51 in the oppo-
site direction, causing the serew 55 to move
the toggle-lever so that the spring 63 thereof

- will again present the contact-plate 66 to the
- serew 52,
lished, the operation just described will be

The circunit being thus reéstab-

repeated. As long, therefore, as the motor-

circuitis otherwise closed the alternate mak-
ing and breaking thereof by the vibrator V'

will ecause continued oscillation of the solen-
oid. In order to utilize this vibratory move-

ment for the turning of the ratchet-wheel 42,
.W]:uch as we have seen, i§ connected with the

emerwency-velve, I pmwde at the opposite |

which are mounted pawls 70 and 71, engag-
ing the teeth of the wheel 42.

Fig. 4.)

It has been stated that the mterrunter Iis.

provided for the purpose of opening ‘the mo-
tor-circuit to stop the motor automatically as
soon as the emergency-valve has been com-
pletély opened. To accomplish this result,
an insulating-block 75 is set into the penph-
This bloek is normally
disposed as indicated in Fig. 4; but when

the disk has been rotated a sufficient distance

to open the valve V said block will arrive

opposite the contact-spring 64, thuos inter-
rupting the circuit a.t this pomt aud stcppmﬂ"
the motor.

As an added preceutmn I employ a per-
manent test set for the purpose of testing the

The cheek-piece 66

To prevent re- |
verse movement of the wheel 42, a dog 72 1
pivotally mounted in a bracket 73 upstand-,
‘ing from the base, and is retained in position

.tc engage the wheel by a spring 74: (See
| tural details defined, as, on the contrary, I re-

contact-spring 64 thence to the disk 38 and | ments of the test set being mdlcated in Fig.

' 1 and designated by the letter T
~ Briefly, the operation of the system is as
follows: A locomotive or other vehicle de-

5 . I
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signed to travel upon the tracks is equipped

with an air-Dbrake apparatus, a motor for
opening the emergency-valve thereof, a sig-

nal, a relay ccntrcllmo' independent elgnal'
- and motor circuits, and a contact-shoe form- -
ing a terminal of the relay-circuit, the other
side of which is designed to be grounded
through a wheel of the vehicle and one of
1 the tracks.

Along the track extends a line-
wireincluding a battery,a controlling-switch,

75

80_'

and eumhary switches and having branch o

wires equipped with contact-fingers.
controlling - switch has been closed by the
train despateher or other authorized official,

the eontact-shoe on the vehicle when' it con-

If the

tacts with the next contact-finger passed by -
the vehicle will close a circuit through the
relay R, which will in turn close the motor

and swnal cireuits to sound an alarm and

to put in motion a motor which will open the

90.

emergency-valve of the brake apparatus, and

| thereby effect the release of the air and the

application of the brakes to stop the train.
As soon as the motor has performed 1its

work the interrupter I will open the motor-

95

circuit; but the signal-circuit will remain o
closed until the relay armature is released -

by the lifting of the : armature-lock 28. Thus
|in an emergency the train despatcher may

stopa train at any point on the line and may =

prise the trainmen of the unusual danger.

of the main line, and a portion of the road
will thus be cut out of the system to enable
the operator to stop a train or trains located

_'operate the signal carried by a train to ap-

By opening any auxiliary switch the con-
_ta,cb-ﬁnn'ers beyond the same will be cut out

105

within a given section of the road without

mterfermﬂ' with the operation of tralns over
other portions of the railway system.

It is thought that from the foregoing the
construction and operation of my system will

‘be clearlyapparent; but while theillustrated

embodiment of the invention is believed at
this time to be preferable I do not wish to

110

115

be understood as limiting myself to thestrae-

serve the right to effect such changes, modi-

fications, and variations of the illustrated
structure as may be embraced wmhm the
| scope of the protection prayed

What I claim is— |
1. In a system of the character descrlbed

the eombination with a vehicle equipped wwh

Izo -

an air-brake apparatus including an emer-
cency - valve, of a motor for operating the

ing-circuit mcludmg the following elements—

| & line-wire having a controllmﬂ'-smtch and
cntecb fingers, a reley carried
' by the vehicle and controlling the motor-cir-

9 series of

main line at frequent intervals, the instru- | cuit, one side of the relay bemg grcunded

....................
||||||||

-va,lve, a motor-circuit normally open inclad-
ing the motor, and a normally open controll-
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~alr-brake apparatusincluding an emergency-
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and a contact-shoe electrically connected |
with the other side of the relay and carried
by the vehicle for presentation to the contact-
fingers to close the controlling-circuit.

2. In a system of the character described,
the combination with a vehicle equipped with

valve, a valve-operating motor, and a nor-
mally open motor-circuit, of a controlling-
circuit including a relay controlling the mo-
tor-cireunit, means carried by the vehicle for
closing the controlling -circuit by engage-
ment with a contact exterior to the vehicle, |
and means independent of the controlling-
circuit for antomatically opening the motor-
circuit after the emergency-valve is opened.

3. In a system of the character described,
the combination with a vehicle equipped with
an air-brake apparatus including an emer-
gency-valve, of a motor-eireuit including a |
motor and an interrupter operated by the
motor, a controlling-circuvit incluading a relay
controlling the motor-circuit and having one
slde grounded, a contact-shoe movable with
the vehicle and electrically connected to the
other side of the relay, a series of contact-
fingers to which the shoe is presented by the
movement of the vehicle, a line-wire having
electrical connection with the fingers, a con- |
trolling-switeh in the line-wire, and an auxil-
iary switch in said wire for cutnmﬂ* one or
more of the fingers out of the system.

4. In a syste:m of the character descl‘lbed
the combination with a vehicle equipped with
an air-brake apparatus including an emer-
cency-valve, of a valve-operating motor, anor-
mally open motor-circuit including the motor,
a normally open sigual-c¢ireuit including a
signal, and a normally open controlling-e¢ir-
cuit including the following elements—a re-
lay controlling the motor and signal circuits
and having one side grounded, a contact-
shoe in electrical eonnection with the oppo-
site side of the relay, a line-wire having a
series of contact-fingers arranged to be suc-
cessively engaged by the shoe as the vehicle
advances, and a controlling-switech 1n the
line-wire.

5. In a system of the character deseribed,
the combination with a vehicle equipped with
alir-brake apparatusincluding an emergency-
valve, of a motor for operating the valve, a
motor-circuit including an interrupter oper- |
ated by the motor to open said cireunit, a sig-
nal-eircuit including a signal, a controlling-
circuit including a relay common to both the
motor and signal eircuits, and means for |
locking the armature of the relay to main-
tain the motor and signal circuits closed af-
ter the contmllmﬂ*-mremt 1s opened. |

6. In a system of the character described,
the combination with a vehicle equipped w_lth
air-brake apparatusinclading an emergency-
valve, of a motor for operating the valve, a
motor-circuit including an interrupter oper-
ated by the motor, a signal-circuit melud-
ing a signal, a controlling-circuit including |

B | | 747,967

the following elements—a relay controlling

both the motor and signal circuits and hav-
ing one side grounded, a contact-shoe mov-

able with the vehicle and in electrical con-

nection with the otherside of the relay, a line-
wire having a series of contact-fingers ar-
ranged to be engaged by the contact-shoe as
the vehicleadvances,and a controlling-switch
in the line-wire, and means for locking the

armature of the relay to maintain the motor

and signal circuits closed after the control-
ling-¢ircuit is opened, the-interrupter in the
motor-circult serving to stop the motor when
the valve is opened, and the locking device
of the relay-armature serving to maintain the
signal-circuit closed to compel the continu-
ance of the signal until the attention of the
engineer or other trainman is attracted and
the lock released.

7. In a system of the character described,
the combination with a vehicle equipped with

an air-brake apparatus including an emer-

gency-valve, of a motor including an oscil-
latory solenoid,.gearing connected tothoevalve
and operatively related to the solenoid to be
advanced step by step, a motor-circuit includ-
ing the solenoid, and means carried in part
by the vehicle and in part independently
thereof for effecting the closing of the motor-
circuit to start the motor.

8. In a system of the character described,
the combination with a vehicle equipped with
an air-brake apparatus including an emer-
gency-valve, of a motor including an oscil-
latory solenoid provided with pawlg,aratchet-
wheel arranged to be engaged by the pawls
forstep-by-step advance as the solenoid 1s 0s-
cillated, gearing between the ratchet-wheel
and the emergency-valve, a motor-circuit in-
clading the solenoid, and controlling means
for said cireuit carried in part by the vehicle.

9. In a system of the character desecribed,
the combination with an air-brake apparatus
including an emergency-valve, of a motor in-

cluding a disk operatively connected to the

valve and provided with an insulating-block,
a contact-spring disposed to normally engage
the disk and to be engaged by the insulating-
block to break the electrieal econnection when
the valve is opened, an oscillatory solenoid,
a vibrator operated thereby and having one
of its elements in electrical connection with
the disk and the other in connection with the
solenoid, a ratchet-wheel geared to the disk
to operate the same, pawls carried by the so-
lenoid to engage the ratchet-wheel, a motor-
circuit including the contact-spring and the
solenoid, and means carried in part by the
vehicle for closing the motor-cireuit.

10, In a system of the character described,
the combination with a controlling-cireuit in-
cluding a relay and a contact-arm extending
from ‘nhe armatare thereof, of a contaet-plate
arranged to be engaged by the arm when the
armature is attracted, a motor-cirenit includ-
ing a motor and having its terminals con-
nected to the armature and frame, respec-
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tively, of the relay, a signal-circuit including |
a signal and having its termma,ls eonneeted_

to bhe contact- plate and to the relay-arma-
ture, respectively, and an air-brake appara-
tus mcln ding an emergency-valve operatively

connected to ) the motor,whereby the motorand -

“signal circuitsaresimultaneously closed when

10

the armature is attracted.
'11. In a system of the character described,

the combination with a controlling-circuit in-

eluding a relay and a contact-arm extending

. from the armature thereof, of a contdet-platel

tively, of the relay,a

arranged to be engaged by the arm when the
armature is attracted, a motor-eircuit includ-

‘ing a motor and hcwmg its terminals con-

nected to the armature and frame, respec-

- a signal and having 1ts “terminals connected

20

to the contact-plate and to the relay-arma-
ture, respectively, an air-brake apparatusin-

cludmﬂ' an emergency-valve operatively con-

| nected to the ‘motor, means for closing the
- controlling-cireuit, and a locking device de-
signed to lock the armature of the relay
against retraction to maintain the motor and
SIgnal circuits closed after the controlllnﬂ'--

circuit is opened.

30

35

40

12. In a system of the character descrlbed

the combination with a line-wire, and a series |

of yielding contact-fingers in electrical con-
nection therewith, of a shoe carried by a ve-

hicle to contact with the yielding fingers, a
relay having one side connected to the shoe

and its other side n'rounded and a signal-cir-

cuit also carried by the vehicle and contmlled_
Dby the relay, and a signal device lecated in

the signal-cireuit.
13. In a system of the character described,

the combination with a line-wire, of a series:

of yielding contact-fingers. ad&pted to be ar-
ranged at one side of the track, and each hav-
ing an exposed contact-plug, and a branch

wire connecting said plug with the line-wire,
a shoe designed to bie earried by a vehicle to |
engage the contact-plugs of the fingers, a

signal designed to he also carried by the ve-
hicle, and smta,ble electrical connections be-

tweeu the signal and shoe.

50
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14. In a system of the character deseribed,
the combination with a line-wire, of & serles

of yielding contact-fingerseach havingaflexi-
ble spiral body portion and an ezposed con-

tact-plug, a branch wire connecting the line-

wire with the contact-plug and inclosed by |

the body portion of the finger, and electrie-

ally-controlled signal meohamsm having a

- contact-shoe arlanwed to-be moved into con-

6o

tact with the pluﬂf% of the fingers.

15. In asystem of the character descmbed',

the combination with a line-wire, of a series

of yielding contact-fingers each comprisinga
base, a coiled-wire body upranding there-
from, an insulating-cap secured in the upper
end of the body, a contact-plug fitted in the

cap, and a branch-wire connection from the

contact-plug to the line-wire.

16, In asystem of the chamcter descrlbed, N

cured upon the nipple, a

signal-cireuit mcludmg*

.-':: 7 -r

the combination with a line- ‘wire, of a series

of yielding contact-fingers each including a
casing provided with a nipple, a cou plmg se-
a coiled-wire body
rising from the coupling, an insulating-cap
secured at the upper end of said body, a con-
tact-plug located in the cap, a wire inclosed

{ within the finger and extending from the con-

tact-plug to the interior of the casing, pack-
ing located in the nipple of the casing and

70
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surronndmg the wire, a gland located within

the coupling to compress said packing, and

a braonch wire extending from the line-wire
and thlH,Q’ connection within the casing with
the wire leading from the contact-plug.

17. In a qystem of the character described, |
the combination with a line-wire; of a series
| of contact devices, each comprising. a later-

ally- -yielding body portion having aninsulat-
ing-cap and a contact-plug at lts upper end.
18. In a system of the character described,
the combination with a line-wire; of a series
of contact devices each eomprlsmg a base, a

| superposed laterally - yielding hollow body

portion having the form of a closely-wound
spiral, and a contact-plug located at the up-

per end of the body portmn but insulated

therefrom.
19. In a system of the character described,

the combination with a line-wire; of a series
of contact devices each comprising a base, a

wire spiral constituting a hollow body por-

tion, a coupling connectingsaid body portion

20. In a system of the eharacter deseribed,
the combination with a line-wire: of a series

| of contact-fingers each mcludmg a casing
provided with a nipple, a coupling secured

upon the nipple, a coiled-wire body rising
from the coupling, an insulating-cap secured

at the upper end of said body, a contact-plug
located in the cap, a wire inclosed within the

30
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with the base, an insulating -cap seated 1n
the upper end of the spiral, and a contact-
plag in said cap.

110

finger and extending from the contact-plug.

to the interior of the casing, packing located

in the nipple of the casing and surrounding

the wire, and a gland located within the coup-

t ling to compress said packing. -
21, In asystem of the character descrlbed |

the combination with a vehicle equipped with

115

an air-brake apparatus including an emer-

gency-valve, of a motor for operating the
valve, a motor-circuit including the motor,

‘and a normally open controlling-eircuit in-

cluding the following olements; a line-wire
having a series of contact- ﬁngers, a, control-

ling - switch therefor, auxiliary switches in

said wire for cutting one or more fingers out
of the system, a relay carried by the Vehlcle
and controlling the motor-circuit, one side of

120
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the relay being grounded, and a contact-shoe

electrically eonneeted with the. other side of
the relay and carried by the vehicle, for pres--
entation to the contact ﬁngers to close the

controlling-cireuit.
22 In a system of the charaeter deserlbed
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the combination with a vehicle equipped with
an air-brake apparatus including an emer-
gency-valve, of a motor for operating the
valve, a motor-cireuit including an interrup-
5 ter operated by the motor to open said cir-
cuit, a signal-circuit including a signal, and
a controlling-circuit including a relay cowmn-
mon to both the motor and swnal circuits.
23. In a systein of the character described,
ro the combination with a vehicle equipped with
an air-brake apparatus including an emer-
gency-valve, of a motor for operating the
valve, a motor-cireunit, means for closing the
motor-cireuit to start the motor, and means
t5 for automatically opening the motor-circuit
atter the valve is opened.
24. In a system of the character descrlbed

the combination with a vehicle equipped with |

an air-brake apparatus ineluding an emer-

20 gency-valve, of a motor for operating the
valve, a mofor-circuit, means for closing the
motor-cireuit to start the motor, and means
operated by the motor for opening the mo-
tor-circuit after the valve is opened.

25 25. In a system of the character deseribed,
the combination with a vehicle equipped with
an air-brake apparatus including an emer-

- geney-valve, of a motor including an oscilla-
tory solenold and cheek-pieces, and gearing

30 connecting the solenoid to the valve.

26. In a system of the character deseribed,
the combination with a vehicle equipped w1th
an air-brake apparatus including an emer-
gency-valve, of a motor including an oscilla-
tory solenoid and cheek-pieces, gearing con- 35
necting the solenoid to the Va,lve, a motor-
circuit including the solenoid, and means for
closing said cn'cmt

27. In a system of the character described,

the combination with a normally open con- 40

trolling - circuit including a relay, of a con-
tact-arm extending from the relay-armature,
a contact-plate arranged to be engaged by the
arm when the armature is attracted a nor-
mally open circuit including a motor and hav- 45
ing its terminals connected to the armature
and frame respectively, of the relay, a signal-’
circuit including a signal and having its ter-
minals connected to the contact-plate and to |
the relay-armature respectively, an air-brake go
apparatus including an emergency-valve op-
eratively connecbed to the motor, and means
for closing the controlling-cireuin.

In testimony that I claim the foregoing as
my own I have hereto affixed my signaturein g5

the presence of two witnesses.

FRED PRATT GREEN.
Witnesses:
SHELLEY S. ALDRICH,
DaAvib UNDERHILL, Jr.
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