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T'o all whom it may concern.:

Be it known that we, Arcmiaip. G.
Suaver and Bengamix W. Muiser, citizens
of the United States, and residents of Chi-
cago, in the county of Cook and State of
Tilinois, have invented certain new and use-
ful Improvements in Train-Control Sys-
tems (Case A), of which the following is a
specification.

This invention relates to a train control
system and more particularly to a system
for controlling the movement of trains auto-
matically by roadside mechanism and man-
ually by the engineman on the train, and
has special reference to the provision of a
system in which automatic control is so com-
bined with manual control as to assure ab-
solute safety while permitting proper dis-
pateh in the movement of trains.

One of the principal objects of our pres-
ent invention comprehends the provision of
2 train control system in which train car-
ried mechanism' for governing the operation
of the train is automatically controlled by
roadside mechanism operable in accordance
with roadside conditions in such a manner
that the running operation of the train un-
der unsafe traffic conditions is made depend-
ent upon such traffic conditions only so as to
provide absolute safety in train operation,
and in which the cooperative control by the
engineman is necessitated to supplement the
automatic control for producing efficient and
expeditious train movement.

In the production of an efficient train con-
trol system one of the factors of paramount
importance is that of providing for the ele-
ment of absolute safety of train movement
under unsafe traffic conditions. To accom-
plish this it is requisite that the roadside
mechanism reflecting the conditions on the

roadside should assume unchallenged pre-’

cdominance in controlling the behaviour of
the train under hazardous conditions, and
that any condition of control impressed or
inposed on an unsafely moving vehicle by
the roadside mechanism should be beyond
human interference. Another desideratum
‘of infinite importance, however, is that of
providing a system in which the engineman
i3 restrained from shifting or casting the
full burden of control upon the automatic
train control mechanism, substitution of the

automatic mechanism alone for the engine-

man being highly undesirable in practice. :

The ideal mode of controlling the movement
of trains is that in which the engineman is
compelled to be alert, or is deterred or re-
strained from being remiss in his duties so
that proper handling of the train is en-
forced and in which the engineman is sup-
planted by the automatic control mechanism
only upon his failure to properly discharge
his duties, and in which when so supplanted
the automatic control is the dominant fac-
tor until safe running conditions of the train
is resumed and the engineman again assumes
control. When the engineman and the auto-
matic train control mechanism are made to
cooperate in this manner, the one acting as
a check upon the other, absolute safety and
proper_dispatch in the running of trains is
assured. .

By our present invention to accomplish
this object we provide a train control system
in which full control of the train is left
in the hands of the engineman so long as he
is properly performing his duties in obedi-
ence to and in conformity with the indica-
tions of the roadside signalling apparatus,
in which the control of the train is automati-
cally taken from the engineman who is
incapacitated or remiss in the performance
of his duties and the train is automatically
operated in accordance with roadside con-
ditions, and in which the engineman is com-
pelled to be alert and operate his train in
accordance with an “unsafe” roadside signal
indication and to acknowledge such indica-
tion to prevent an undesirable automatic
operation, and if remiss in preventing the
automatic operation the engineman is there-
after compelled to be alert and to again take
charge of the operation of the train in order
to avoid an undesirable condition of train
control, the system thus combining the fac-
tor of absolute safety by making train op-
eration dependent upon the automatic die-
tatien of the roadside mechanism under
hazardous conditions with the factor of
preper train dispatching by making the effi-
clent movement of the train dependent upon
the activity and alertuess of the engineman.

Ancther principal object of the present
invention relates to the provision of a train
control system in which the movement of
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the vehicle is controlled within the limits
of two or three permissive speeds including
a maximum speed beyond which the vehicle
cannot run, a medium speed at or below
which the vehicle must approach points of
danger and run in localities where a greater
speed would be unsafe, and a low speed
above which the vehicle cannot run in
“danger” localities, as in blocks occupied by
other trains. In accomplishing this object
of the invention, the design and construc-
tion of the system is such that if a speed
greater than the permissive maximum speed
1s attempted, the train is automatically con-
trolled to cause a retardation of the speed
of the vehicle to or below the permissive
maximum ; the system operating further so
that if a speed greater than the medium per-
missive speed is attempted when roadside
conditions require the movement of the ve-
hicle at or below the mediwm speed, the train
is automatically controlled to bring the
same to a halt, the alertness of the engine-
man permitting, however, the placing of the
train under the control of the medinum per-
missive speed; and if a speed greater than
the low permissive speed is attempted when
the roadside conditions require a low speed
restriction on the train, the train is auto-
matically controlled to bring the same to a
halt unless the engineman again modifies
the automatic operation to place the train
under the control of the low permissive
speed.

To the accomplishment of the foregoing
and such other objects as may hereinafter
appear, our invention consists in the ele-
ments and their relation one to the other,
as hereinafter particularly described and
sought to be defined in the claims, reference
being had to the accompanying drawing
showing the preferred embodiment of our
invention, and in which:—

Tig. 11is a diagrammatic view showing the
vehicle carried apparatus and circuits and
part of the roadside apparatus cooperating
therewith, and

Fig. 2 is a diagrammatic view of a modi-
fication thereof.

In the train control system of our present
invention, for dirvectly controlling the move-
ment of the train there is proyided an elec-
trically operated device for controliing the
operation of the air brake system, the said
device being under the control of cooperat-
ing train and roadside mechanism, and be-
ing operated thereby in accordance with
roadside conditions. The electrically oper-
atedd device comprises in the preferred con-
struction an electromagmet 10 which con-
trols the operstion of a combined reservoir
and brake valve of the type disclosed in the
patent to A. G. Shaver No. 1411526 of
April 4, 1922 and in the copending applica-
tion of Allen B. Kendall Serial No.
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443,046 of Feb. 7, 1921, the said reservoir
and brake valve lunctioning upon the de-
energization of the electromagnet 10 for
cutting off the supply of air from the main
reservoir of the air brake system to the en-
gineman’s brake valve and for opening the
train pipe to exhaust, the electromagnet 10
being normally energized to hold open the
communication between the main reservoir
and the engineman’s brake valve and to close
the train pipe to exhaust.

TFor normally controlling the operation
of the electromagnet 10, there is provided
a train carried circuit which is normally en-
ergized as under “clear” roadside conditions
by a train carried source of energy such as
the battery 11, the said circuit including the
resistance » connected to the positive termi-
nal of the battery, conductors 12 and 13, the
movable make and break indicating means
14 which is operable in response to roadside
conditions as will be detailed hereinafter to
assume any one of the three positions a, b
and ¢, the full-line inclined position @ corre-
sponding to the “normal” or “clear” posi-
tion, the inclined dotted position & corre-
sponding to one of the “non-clear” positrons
such as the “caution” position, and the ver-
tical dotted line position ¢ corresponding to
another “non-clear” such as the “danger”
position, the said circuit further including
the conductor 15, the electromagnet 10, con-
ductor 16 and conducter 17 connected to the
negative terminal of the battery 11. Under
“pormal” or “clear” conditions with the in-
dicating means 14 in the position @, the
brake controlling magnet is encrgized to
permit the vehicle to proceed.

To place the train under the control of
a maximum permissive speed, the electro-
magnet 10 instead of being controlled nnder
“clear” conditions by the circuit traced
above, may be controlled by an alternative
cireuit which is placed under the control of
a speed circuit controller 18 which 1s op-
erated in accordance with the speed of
movement of the train. This alternative
circuit is shown in Fig. 2 of the drawings
and is the same as that above described,
with the exception that the conductor 13 is
replaced by the conductor 19, the common
contact 20, the contact 21 and the conductor
292, so that the electromagnet 10 in addition
to being under the control of the malke and

=]

break indicating means 14 is also under the
control of the speed controlled contact
mechanism 18 at the contact 21. It will
be apparent that with this construction
when the speed of the train exceeds a pre-
determined maximum limit the maximum
speed control circuit will be opened at the
contact 21 and the electromagnet 10 deen-
crgized, and that when the speed of the train
ig thereafter reduced to the maximum. per-
missive speed, the magnet 10 is automati-
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cally reenergized to permit the train to pro-
ceed.

The brake controlling magnet 10 in the
operation of our system is operated in re-
sponse to and in accordance with roadside
or traffic conditions, and to this end there

is provided cooperating train and roadside.

mechanism which functions to cause the
make and break indicating means 14 and
a make and break indicating means 14’ to
be operated selectively to the positions a,
@ b, b’; and ¢, ¢; position «, ¢’ being as
already indicated the “clear” indicating po-
sition pesition b, 3’ the “caution” indicat-
ing position; and position ¢, ¢’ the “danger”
indicating position.

The train and roadside mechanism for
controlling the action of the indicating
means includes the provision of a roadside
energy transmitting means which in the
present form of our invention comprises a
plurality of ramp rails spaced along the
roadside, a rail such as indicated at 23 be-
ing provided for each section or block of
the track, the said ramp rail comprising
means for transmitting energy fo a train
carried shoe mechanism 24 under “safe”
roadside conditions, such energy being
transmitted to a translating device such as
the indication selector I, the action of which
directly controls the operation of the make
and break indicating means 14, 14’

The indication selector I preferably com-

prises a unit such as is disclosed in the co-
pending application of Theodore Bodde,
Ser. No. 634,059, filed April 23, 1923, the
indieation selector comprising & stator 25
and a rotor 26 movable into any one of
three positions, the “normal” position a2,
the “cavtion” position 52 and the “danger”
position ¢ corresponding to the positions a,
0 end ¢ simultaneously assumed by the make
and break means 14, the position 2 being
produced by energizing the stator magnet
26 with a current of a given polarity, the
position b* being assumed by energizing the
magnet 25 with a current of o reverse
polarity, and the position ¢* being assumed
when the magnet 25 is unenergized. The
indication selector further includes a lock-
mg device 27 controlled by an electromag-
net 28 and operative for engaging a notch
29 in the rotor 26 to lock the same in the
“neutral” or “danger” position.

The electromagnets 25 and 28 are arranged
in series and are connected in a partial cir-
cuit to the shoe 24 and to the frame of
the vehicle represented by the ground con-
nection 80 by means of the conductors 31
and 32, the construction being such that
when the shoe 24 rides the ramp 23 the
seid partial cirenit will cooperate with a
roadside pavtial circuit (not shown) con-

nected to the ramp 23 and to the rails as -

is discloged for example in the application

of A. G. Shaver, Ser. No. 292,548, filed May
25, 1919, the cooperation being such that
under “noimal” or “clear” roadside condi-
tions the ramp 23 will be energized by cur-
rent of a given polarity to correspondingly
energize the magnet 25 and wnder a “non-
clear” such as a “caution” roadside condi-
tion, the ramp 23 will be energized by cur-
rent of an opposite polarity to correspond-
ingly energize the magnet 25 and under a
“danger” roadside condition the ramp 22
will be deenergized so that the magnet 25
is unenergized when the shoe rides the ramp.

For holding or mantaining the votor 26
of the indication selector and the make and
break means 14 and 14’ in the positions to
which these parts ave actuated when the
shoe moves over the rvamp, the indication
selector includes a holding circuit which is
broken when the shoe moves cver the ramp
to permit freedom of action of the moving
purts In response to energization of the
magnet 25 and which is closed when the
shoe disengages the ramp, the said holding
circuit comprising an electromagnet 28 hav-
ing pole pieces 34 and 85 selectively operable
for cooperating with the armature 36 of the
rotor 26 to hold the same in either the posi-
tions a* or 0% the holding circuit further in-
cluding conductor 87, the contact elements 88
and 39 normally bridged by the conducting
piece 40 movable with the shoe 24, conductor
41, conductor 12, resistance 7, battery 11,
conductors 17, 42 and 43, contact clements
44 and 45 normally bridged by the conduct-

ing piece 46 also fixed to and movable with

the shoe 24 and conductor 47. This circuit
is normally closed as traced and when the
sioe engages the ramyp is broken at the con-
tacts 39 and 44 to effect the deenergization
of the holding magnet 33 and permit the
" motion and operation of the
rotor by the action of the magnet 25. When
the shoe leaves the vamp this cireuit is again
closed at the contacts for reenergizing the
holding magnet 83 to hold the armature 36
in the position to which it has been operated
by the selective energization of the magnet
25.

As heretofore mentioned, in accordance
with our present invention it is desired to
operate trains by a-combined automatic and
manual control, the train being automati-
cally controlled by roadside mechanism in
accordance with roadside or traffic condi-
tions, the automatic control being supple-
mented by & manual contvol to prevent, or
modify the automatic operation if the en-
gineman is alert and is acting in obedience
to the indications of the roadside signalling
system.  To compel alertness it is contem.
plated by the present invention to produce an
automatic operation to bring the vehicle to
a halt or stop whenever an unsafe such as a
“caution” or “danger” indication is received
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by the vehicle mechanism, this automatic
<mp being produced v respecuvo of the speed
of the vehicle when passing an indication
ramp, the stop condition, however, being
preventable or mr)mﬁabm by the engineman
either before or after an indication ramp is

rassed if the speed of the vehicle has been

Mchr(‘ﬂd to or is running at a permissive
speed.
vm nY oﬂu ng this opera ation when a “cau-

is being pproachcd or has been
and meore “peflhc ly when the in-
e i, is moved from the
ition ¢ to the “caution” position b,
le & mediwm permissive speed con-
uit for COFUO]LLN the operation of

I/v

18

the by cmqullno Lmonc* 10 this cir-
cuit being under the control of the speed
eontroller 18, the make and break indicating
mesns 14, 147 and a contact mechanism 48

the civeuit comprising battery 11, ]L%Jsmncc
7, conductors 19 and 1‘) contact 20, controller
JS medinm speed Lonuol contagt 49, con-
ductor ’)0 make and break means 147 in
either the “clear™ position («;’ or the “caution”

P\)Qiu(ﬂl &7, conductor 51 if the means 147 is
m “clear” position, or conductor 52 1f the
said menns is in the “caution” position, con-
ductors 53, 54 and 55, normally open contact
mechanism 48, conductor 56, magnet 57, con-
ductors 58 wnd 17. This civeuit is nommlly
open at the contact 48 and it will be apparent
that if the speed of the vehicle is at or
below the medium speed for closing the con-
tact 49 irrespective of swhether the train
mechanism is ranning under “clear” condi-
tions or has changed o a “caution” condi-
tion, the closing of the contact 48 will close
this nermally open circuit and the cireuit
will be mnai nmlned closed by the continued
energization of the magnet 57, the said mag-
net 1 asgsociation Wlth the cont act 48 com-

prising a stick relay.

This medium speed control circuif con-
trois the electromagnet 10 so that if the
circuit is closed and the indication selector
has received a “caution” indication, the nor-
mal operation of the magnet 10 will persist,
thus preventing or modifying an automatic
control thereof, and .in the construction
shown in Ifig. 1 this is accomplished by
placing  the eledmmaﬂnct 10 and the in-
dicating means 14 in “caution” position in
Daml]el with the stick 1elay magnet 57 by
means of the parallel circuit comprising the
conduector 59, make and brealt means 14
in- position Z) conductor 15, electromagnet
10, and conductor 16 With this circuit ar-
rangement it will be seen that:

a. It the speed of the vehicle is at or be-
lovwe the medium permissive speed and the
contact 48 has been operated by the engine-
man to circuit closing position, when the
shoe 24 rides the ramp 23 operating the
make and break means 14 and 14" to the

1,513,562

“caution” position, the magnet 10 will re-
main energized and the mutomatlc opera-
tion will be inhibited, and

b, I the shoe 24 nmspbchve of the speed

of the vehicle moves over a “caution” ramp
23 and the indicating means 14, 14" is moved
to “caution” position b, 0’, the electromag-
net 10 will L? descner frued to bring the ve-
hicle to a halt and after such deenerdlm-
tion the magnet 10 may be 1eene1<fued by
manually opemtmﬂ tle contact 48 to cir-
it closing position provided that the speed
rain is at or has been reduced to the
medinm permissive speed for closing the
contact 49.

F()v produ the desired automatic
wnial oper ation when a vehicle 1unn1ng
clca' is approaching or enters a “danger”

block and more specifically when the indi-
cating means 14, 14" is moved from the
Yclear” to the “danger” position, we pro-
vide a low permissive speed circuit for con-

'.‘10

i

troilling the electromagnet 10, this circuit
comprising the b‘ttmy 11, 1(351stance 7, CON-
dictors 19 and 19, common contact 20, con-

troller M, low gpeed contact 60, conductor
G1, conductor 62, conductor 55, normally
open conbact 48, conductor 56, stick relay
57 and conductors 58 and 17. With this low
permissive speed control circuit it will be
scen that when the speed of the train is at
or below the low permissive speed either
before or after the shoe 24 rides the ramp,
the closing of the contact 48 will close the
civeuib and maintain the same closed.

- The low spvm control circuit controls the
operation of the electromagnet 10 by means
of & branch cu cuit ananwed in parallel with
the ::tm]\ relay 57 and mdudlnﬂ the make
and break means 14 in the ¢ dan(rer posi-
tion ¢, the gaid parallel circunit comprising
conductor 59, make and break indicating
means 14 in position ¢, conductor 15, elec-
tromagiet 10, and conductor 16 With this
circuit arrangement, it will be manifest that
in operation:

a. It the speed of the vehicle is at or
below the low permissive speed and the con-
tact 48 has been operated by the engineman
to cireuit closing position, when the shoe
24 rides the ramp 23 operating the make
and break means 14 to the “dan(rer posi-
tion, the magnet 10 will remain enerwl/ed
by the low SJeed control and braneh cir-
cuits and thc antomatic operation will be
inhibited.

. If the shoe 24 irrespective of the speed
of the vehicle moves over a “danger” ramp
23 and the indicating means 14, 14’ is moved
to “danger” position ¢, ¢/, all the circuits
to the olectronmdnet 10 will be opened and
the ele@tlomcwnbt will be deenergized to
briig the vehicle to a halt, but after such
deenergization the maﬂnet 10 may be re-
energized by manually‘ operating the con-
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tact 45 to close the low speed control circuit
provided that the speed of the train is at
or has been reduced to the low permissive
speedt for closing the contact 40.

Lhds civouit arrangeinent it wiil bhe
also seen that when a vehicle is running
under a “caution” restriction, the contsct
mechanizm 48 having previously been closed
to make the medium speed control civeuit
effective, and a “danger” indication is there-
after veceived moving the make means 14,
14" from positions b, b’ to ¢, ¢, it will be
unpecessary for the engineman to again
operate the contact mechanism 48, the me-
dinm speed control cirenit being replaced
Ly the low speed control circuit as the in-
ficating means 14 moves from position &
to ¢, the stick relay 57 being made slow
releasing for this purpose.

For manually operating the contact mech-
anism 48, we preferably provide a circuit

controlling menns of the type disclosed in
the application of Archibald G. Shaver Ser.
No. 634,068 of April 23, 1923, the said cir-
cutt controlling means generally comprising
a stem part 63 coacting with the contact
mechanism 48 and a push button part 64
manuvally manipulable by the enginemaan
and connected to the stem part by means of
a mechanism which comprises a fluid trans-
mussion means formed by providing a piston
at the lower end of the stem part 68 loosely
fitting the interior wall of a cylindrical ves-
sel forming the upper part of the pust
button 64, the said vessel containing a suit-
able fiuid. With this construction when the
push button is operated to an ascended posi-
tion the fluid will act against the piston to
transmit the operation of the stem to un
ascended position and to actuate the contact
mechanism 48 to cireunit closing position,
and that after such an operation has faken
place the stem under the influence of gravity
or the like will return to descended position
independently of the veturn of e push
button device, the fAuid gradually seeping
through the clearance between the piston
and the cylindrical vessel, the operat
ing such that the contact mechanism is aetu-

ated by a mechanical impulse to asswne its
upper position only momentarily ang being
free to move to descended no i
event that the mediam or low ¢
circuit is not in & condition to be ene:
The condition automatically impesed
train and roadside mechanism is +hereforse
nainfained and cannot be cancelled by a
premature operation of the manual pash
button 64, Moveover with this construction
of the manual circuit controlling means the
push butlon cannot be held by the engine-
man in its ascended position so as to thwart
or negative the operation of the automatic
control ipechanism, the integrity of the con-
trol of the electromagnet by means of the

o

indication selector and the speed controlier
being thereby maintained.
For the purpose of informing the engine-
1 when on operation of the push button
il e freitfel in modifylug or preventing
an antomatic operation, and move specifi-
eally when the train has been brought to or
b ined speed (either me-
we provide a signalling

ahy

o

below the predeters
or low gneed),

connected to the conductor 42 by means of
a conductor 06 and to a back contact 67 by
means of u conductor 68, With this cireuit
construction it will he seen that:

a. When the train has received a “cau-
tion” indication the lamwn will be illumi-
nated only when the speed of the train has
been reduced to the medinm permissive
speed by means of the civenit comprising
battery 11, resistance », conductors 12 and
19, contact 20, contact 49, conductor 50, con-
tact 147 in position ', conductors 52, 58, 54
and 55, contact mechanism 48, back contact
67, conductor 68, lamp 65 and conductors
66, 42 and 17, and that:

6. When the train has received a “dan-
ger” indication the lamp 85 will be illumi-
nated only when the low permissive speed
of the train has been reached by means of
the following civeuit: battery 11, resistance
7, conductors 12 and 19, contact 20, contact
60, condnetors 61, 62, and 55, contact 48, back
contact 67, conductor 68, lamp 65, 2nd con-
ductors 66, 42 and 17.

Since the low speed control circuit of the
system above deseribed is not under the
avtomatic control of the roadside mecha-
nism, it may at times be desivable to enforee
an acknewledgement by the engineman upon
passing into a “danger” zone oven though
the speed of the train has been redicad to or
below the low perinissive speed, and to this
end the system may inelude means for mak-
ing the low speed contiol circunit manual
and. automatic instead of manual. To ac-
complish the desired rvesult the low speed
control circuit is taken throngh z contact
means which is opened and closed by ascend-
ing and descending movement of the shoe,
the said cirvenit including a means substitut-
ed for the conductor 62 shown in dotted
lines, the said means compriging the conduc-
tor 69, conductor 70, stationary contact 71,
conducting piece 72 connected to and mov-
able with the shoe 24, contact 73, and con-
ductor 54. With this substituted branch
connection for the low speed control circuit,
it will be seen that when the shoe rides the
ramp the circuit will be opened at the con-
tacts 71 and 73 so that the stick relay will be
deenergized if the engineman does not in-
tervene and will cause a deenergization of
the magnet 10 even though the train is mov-
ing below the low permissive speed whether
passing from a “cantion” to a “danger”

65 which may comprise a lamp 65
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block or from one “danger” block to
another. Tf, however, the “danger” in-

dication is acknowledged by the engine-
mwan by the operation of a low speed release
key 75 normally open and closed into en-
gagement with contact 76, the prior state of
operation of the magnet 10 may be main-
tained since the low speed release key and
contact are arranged in parallel with the
shoe contacts 71 and 73. If, however, the
key is not closed when the shoe rides the
ramp, the low speed control circuit will be
automatically opened to bring the vehicle to
a halt, this antomatic operation being, how-
ever, modifiable by the operation of the
push key 64 when the speed of the train is
at or assumes the low permissive speed limit:

Referring now to Fig. 2 of the drawings,
we show a modification of our system n
which the control of the brake controlling
raagnet 10 by means of the medinm and low
speed control circuits is modified, the re-
mainder of the system being however similar
with the exception of the provision of the
maximum speed control heretofore referved
to, the similar parts being designated by
similar reference characters.

In the system shown in Fig. 2 instead of
controlling the electromagnet 10 by arrang-
ing the same in parallel with the stick relay
57 in the medinm and low speed control civ-
cuits, we provide a second contact 80 con-
nected to the push key stem 63 which is noi-
mally open at the contact 81 but which is
closed upon actuation of the key 64 and held
closed when the medium or low speed con-
trol circuit is maintained closed under prop-
er speed conditions, the-magnet 10 being
then energized from the battery 11 through
the cirenit comprising resistance 7, condue-
tors 12 and 41, contact 39, the conductor 82,
contact 81 cloged, contact 80, conductor 16,
magnet 10, and conductors 15 and 17.

While we have shown our inventien in the
preferved forms, it will be apparvent thst
numerous changes and modifications may
be made in the structure disclosed without
departing from the spirit of the invention,
defined in the following claims.

We claim:

1. -In a manunal-automatic speed control
system for vehieles, vehicle carrvied mechsa-
nism comprising o device for controlling the
movement of the vehicle, an indicating
means operable in response to roadside con-
ditions for preducing a “clear” or “non-
elear” indication, means under the control of
said indicating means in “clear” indieating
position for producing & normal operation
of the said device, additional means under
the control of the speed of the vehicie and
of said indicating means in “clear” or “non-
clear” indicating position for controlling
the operation of the said device so that when
the indicating means is operated from its

1,513,562

“clear” to its “non-clear” position or is in
the “clear” or “non-clear” position and the
speed of the vehicle is at or below a per-
missive speed, the said device may be op-
erated by infervention of the engineman to
maintain its normal operation upon a
change of the indicating means to the “non-
clear” position but without such interven-
tion and with the change of the indicating
means to the “non-clear” position the de-
vice will be automatically operated to re-
duce the speed of the vehicle, such automatic
cperation persisting regardless of the subse-
guent decrease of speed of the vehicle below
the permissive speed, and manual means un-
der the control of the engineman for oper-
ating the said additional means to restore
the normal operation of the device when
the speed of the vehicle has been reduced to
or below the said permissive speed so as to
permit vehicle movement at or below such
speed.

2. In a manual-automatic speed control
system for vehicles, vehiele carried mecha-
nism comprising a device for controlling the
movement of the vehicle, an indicating means
operable in response to roadside conditions
for producing a “clear” or “non-clear” in-
dication, means under the control of said -
dicating means in “clear” indicating posi-
tion for producing a normal operation of
the said device, additional means under the
control of the speed of the train and of said
indicating means in “non-clear” indicating
position for controlling the operation of the
said device so- that when the indicating
means is changed from its “clear” to its “non-
clear” position and the speed of the vehicle
is at or below a permissive speed, the said
device may be operated by intervention of
the engineman to maintain its normal oper-
ation but without such intervention and with
the cliange of the indicating means to the
“non-clear” position the device will be auto-
matically operated to reduce the speed of the
vehicle, such automatic operation persisting
regardless of the subsequent decrease of
speed of the vehicle below the permissive
speed, and manual means under the control
of the engineman for operating the said ad-
ditional means to restore the normal opera-
tion of the device when the speed of the ve-
hicle has been reduced to or below the said
permissive speed so as to permit vehicle
movement. at or below such speed.

3. In 2 manual-automatic speed control
system. for vehicles, vehicle carried mecha-
nism comprising an electrically onerated de-
vice, a make and break indicating means
operable into a “clear” or “non-clear” posi-
tion, a speed controlled contact mechanism,
a normally operative circuit for the device
controlled by the indicating means in
“clear” position, a second and normally in-
operative circuit for the device controlled by
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the contact mechanism and the make and
break indicating means in the “non-clear”
position, the said second circuit being opera-
ble so that when the indicating nienns is
operated from its “clear” to its “non-clen?
position and the speed of the vehicle it ro-
cuced from a speed above to a speed at or
below a permissive speed, the circuif is in a
condition to be operated by intervention of
the engineman to maintain the normal oper-
ation of said device but without such inier-
vention will remain inoperaitve go that the
change of the indicating means to the non-
clear position will autematically operate the

i

il

device to reduce the speed of tha velicie

.
g1 I

such operation persisiing regardiess

%

N

e ]
subsequent decrease of speed of the
below the said permissive speed and manual
means for operating the said second cireni
when the speed of the vehicle has been re-
duced to or below the said permissive speed
so as to permit vehicle movement at or he-
low such speed.

4. In a manual-automatic speed- control
system for vehicles, vehicle carried mecha-
nism comprising an electrically operated de-
vice, a make and break indicating means
operable into a ‘“clear” or “non-clear” posi-
tion, a speed controlled contact mechanism,
a normally operative circuit for the device
controlled by the indicating means in “clear”
position, a second and normally inoperative
circuit for the device controlled by the con-
tact mechanism and the make and break in-
dicating means in “clear” or in “non-clear”
position, the said sceond cireunit being oper-
able so that when the indicating means is
operated from its “clear” to its “non-clear”
position or is in the “clear” or “non-clear”
position and the speed of the vehicle is re-
duced from a speed above to a speed at or
below a permissive speed, the circuit is in a
condition to be operated by intervention of
the engineman to maintain the normal opes-
ation of the said device upon a change of the
indicating means to the “non-clear” position
but without such intervention will remain
inoperative so that the change of the indi-
cating means to the “non-clear” position will
automatically operate the device to reduce
the speed of the vehicle, such auntomatic
operation persisting regardless of the subse-
quent decrease of speed of the vehicle below
the said permissive speed and mannal means
under control of the engineman for operat-
ing the said second cireuit when the speed of
the vehicle has been reduced to or helow the
said permissive speed so as to permit vehicle
movement at or below such speed.

5. In a manual-automatic speed control
system for vehicles, vehicle carried mech-
anism comprising an electrically operated
device, a make and break indicating means
operable into a “ clear ” or “ non-clear * posi-
tion, a speed controlled contact mechanism,

7

a nermally closed civeuit for energizing the
deviee controlled by the indicatin ;

v ition, a second and

0 eivenit for the device conts

indicating means in the “non-
the said second circuit being 1
that when the indicating means is operate!
from its “clear” to its “non-clear” posi
tion and the speed of the vehicle ig
from a speed above to a speed at or helow
a permisgive spead, the circuit is in » condi-
tion to be closed by intervention of the en-
gineman to maintain the normal e
tion of said device but without such
vention will remain open sc that the change
of the indicating means to tha “non-clear
position will automatically decnerpize the
device, such deenergization persisting re-
gardless of the subsequent decrease of speed
of the vehicle helow the said permissive
speed and manual means for cloging the said
second cirenit effective when the speed of
the vehicle has been reduced to or below the
said permissive speed so as to again enereize
the device to permit vehicle movement at or
below such speed.

6. A mannal-automatic speed control gye-
tem for vehicles, comprising vehicle carvied
mechanism including an electrically op-
erated device, a make and brealk indicating
means operable inte a “clear” or “non-
clear” position, a speed controlled contact
mechanism, a normally operative circnit for
the device controlled by the indicating
means in “clear™ position, a second a

ble s

o8
v
el

a
A

normally inoperative cireuit for the devies
controlled by the contact mechanism and
the make and break indicating means in the
“non-clear ” position, the said second cirenit
being operable so that when the indicating
means is operated from its “clear” to ilg
“non-clear” position and the speed of the
vehicle is reduced from a speed above to n
speed at or below a permissive speed, the
circuit is in a condition to be operated by
intervention of the engiveman to maintain
the normal operation of said deviece but
without such intervention will remain in-
operative so that the change of the indicat-
ing means to the “non-clear” positicn will
automatically operate the device to reduce
the speed of the vehicle, such overation ner-
sisting regardless of the subsequent decrease
of speed of the vehicle below the said per-
missive speed, manual means for operating
the said second circuit when the speed of the
vehicle has been reduced to or below the
said permissive speed so as to permit vehicle
movement at or below such speed, and inter-
mittently effective roadside mechanism for
operating the indicating means to its
“clear” or “non-clear” positions.

7. A manual-automatic speed control Sys-
tem for vehicles, comprising vehicle carried
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mechanism including an electrically op-
erated device, a make and break indicating
means operable into a “clear” or “non-
clear” position, a speed controlled contact
mechanism, a noymally operative cireuit for
the device controlled by the indicating
means in “clear” position, a second and
normally inoperative circuit for the device
controlled by the contact mechanism and
the make and break indicating reans in
“clear” or in “ non-clear ” position, the said
second circuit being operable so- that when
the indicating means is operated from its
“clear?” to its “non-clear” position or is
in the “clear” or “non-clear” position and
the speed of the vehicle is reduced from a
speed above to a speed at or below a permis-
sive speed, the circuit is in a condition te be
operated by intervention of the engineman
to maintain the normal operation of said
device upon a change of the indicating
means to “non-clear” position hut without
siich intervention will remain inoperative so
that the change of the indicating means to
the “non-clear ” position will automatically
operate the device to reduce the speed of the
vehicle, such automatic operation persist-
ing regardless of the subsecuent decrease of
speed of the vehicle below the said permis-
sive speed, manual means under control of
the enginemen for operating the said second
circuit when the speed of the vehicle has
been reduced to or below the sdaid permissive
speed so as to permit vehicle movement at
or below such speed, and roadside mech-
anism intermittently effective for operating
the indicating means to its “ clear ” or “ non-
clear ” positions. ‘

8. In a manual-automatic speed control
system for vehicles, vehicle carried mech-
anism comprising an electrically . operated
device, a make and break indicating means
operable into a “clear” or “non-clear” po-
gition, a contact mechanism, a speed con-
trolled contact mechanism, a normally op-
erative circuit connecting the device and
the make and breal indicating means in
“clear” position, a second and normally in-
operative circuit for controlling the device
and connecting the contact mechanism, the
speed controlled contact mechanism and the
make and break indicating means operable
so that when the indicating means is op-
erated to it “non-clear” position and the
speed of the vehicle is reduced from a speed
above to a speed at or below a permissive
speed the said device may be operated by
intervention of the engineman to maintain
its normal operation but without such in-
tervention and with a change of the in-
dicating means to the non-clear position,
the device will be automatically operated
to an abnormal condition and such auto-
matic operation will persist regardless of
the subsequent decrease of the speed of the
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vehicle below the permissive speed, and
manual means under the control of the
engineman for operating the said contact
mechanism when the speed of the vehicle
has been reduced to or below the permis-
sive speed to render the said second circuit
operative for restoring the normal opera-
tion of the device.

9. In a manual-automatic speed control
system for vehicles, vehicle carried mecha-
nism comprising an electrically operated de-
vice, a make and break indicating means
operable into a “clear” or “non-clear” po-
sition, a contact mechanism, a speed con-
trolled contact mechanism, a normally op-
erative circuit conmecting the device and
the malke and break indicating means in
“clear” position, a second and normally in-
overative cireuit for controlling the de-
vice and connecting the contact mechanism,
the speed controlled contact mechanism and
the make and break indicating means in
either “clear” or “non-clear” position op-
erable so that when the indicating means
is operated to its non-clear position or is
in the “clear” position and the speed of
the vehicle is reduced from a speed above
to a speed at or below a permissive speed
the said second eirenit may be operated by
intervention of the engineman to maintain
the normal operation of the device when
the indicating means is changed to the “non-
clear” position but without such interven-
tion and with the change of the indiecat-
ing means to the non-clear position, the
device will be automatically operated to an
abnormal condition and such automatic op-
eration will persist regardless of the sub-
sequent decrease of the speed of the vehicle
below the permissive speed, and manual
means under the control of the engineman
for operating the said contact mechanism
when the speed of the vehicle has been re-
duced to or below the permissive speed to
render the said second circuit operative for
restoring the normal operation of the de-
vice.

10. In a manual-automatic speed control
system for vehicles, vehicle carried mech-
anism comprising a device for controlling
the movement of the vehicle, an indicat-
ing means operable in response to roadside
conditions for producing a “clear” or ‘“non-
clear” indication, means under the control
of said indicating means in “clear” position

for producing a normal operation of the

said device, means under the control of the
speed of the train and of said indicating
means in “clear” and “non-clear” position
for controlling the operation of the said
device so that when the indicating means
is operated from its “clear” to its “nom-
clear” position or is in the “clear” or “non-
clear” position and the speed of the vehicle
is at or below a permissive speed, the said
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device may be operated by intervention of
the engineman to maintain its normal op-
eration upon a change of the indicating
means to the “non-clear” position but with-
out such intervention and with a change of
the indicating means to the “non-clear” po-
sition, will be automatically operated to ve-
duce the speed of the vehicle.

11. In a manual-automatic speed control
system for vehicles, vehicle carried mecha-
nism comprising an electrically operated de-
vice, a make and break indicating means
operable into a “clear” or “non-clear” posi-
tion, a stick relay contact mechanism, a
speed controlled contact mechanism, a cir-
cuit for controlling the device and connect-
ing the stick relay contact mechanism, the
speed controlled contact mechanism and the
make and break indicating means in “clear”
or “non-clear” position, the circuit being
normally open at the stick contact mecha-
nism and being operable so that when the
vehicle is moving at or below a permissive
speed: the said stick contact mechanism may
be operated by intervention of the engine-
man to close the circuit and maintain the
same closed for maintaining a normal op-
eration of said device but without such in-
tervention and with a change of the indicat-
ing means to the non-clear position the cir-
cuit will remain open to produce an abnor-
mal operation of the device.

12. In a manual-automatic speed control
system for vehicles, vehicle carried mecha-
nism comprising an electrically operated
device, a make and break indicating means
operable into a “clear” or “non-clear” posi-
tion, a stick relay contact mechanism, a
speed controlled contact mechanism, a cir-
cuit for controlling the device and connect-
ing the stick relay contact mechanisin, the
speed controlled contact mechanism and the
make and break indicating means in “clear”
or “non-clear” position, the circuit being
normally open at the stick contact mecha-
nism and being operable so that when the
vehicle is moving at or below a permissive
speed the said stick contact mechanism may
be operated by intervention of the engine-
man to close the circuit and maintain the
same closed for maintaining a normal op-
eration of said device but without such in-
tervention and with a change of the indicat-
ing means to the non-clear position the cir-
cuit will remain open to produce an abnor-
mal operation of the device, and a signalling
means for indicating when the said stick
contact mechanism is open and the speed
controlled contact mechanism is closed.

13. In a manual-automatic speed control
system for vehicles, vehicle carried mecha-
nism comprising a device for controlling
the movement of the vehicle, an indicating
means operable in accordance with roadside
conditions for indicating “clear”, “caution”

o

and “danger” conditions, means for operat-
ing the device to permit movement of the
vehicle above a medium permissive speed
when the indicating means indicates “clear”
and for automatically operating said device
to bring the vehicle to a halt when the in-
dicating means changes from “clear” to
“caution” or from “clear” to “danger”, and
means operable by the engineman either
before or after the change of indication of
the indicating means for preventing or
modifying the automatic operation of said
device provided that the speed of the vehicle
1s at or below the medium permissive speed
if the indicating means is changed from
“clear” to “caution” and is at or below a
low permissive speed if the indicating means
changes from “clear” to “danger”.

14. In a manual-automatic speed control
system for vehicles, vehicle carried mecha-
nism comprising a device for controlling
the movement of the vehicle, an indicating
means operable in accordance with roadside
conditions for indicating “clear”, “caution”
and “danger” conditions, means for operat-
ing the device to permit movement of the
vehicle above a medium permissive speed
when the indicating means indicates “clear”
and for antomatically operating said device
to bring the vehicle to a halt when the indi-
cating means changes from “clear” to “cau-
tion” or from “clear” to “danger”, and means
operable by the engineman either before or
after the change of indication of the indi-
cating means for preventing or modifying
the automatic operation of said device and
for placing the said device under the con-
trol of the speed of the vehicle provided
that the speed of the vehicle it at or below
the medium permissive speed if the indjcat-
ing means is changed from “clear” to “cau-
tion” and is at or below a low permissive
speed if the indicating means changes from
“clear” to “danger”.

15. In a manual-automatic speed control
system for vehicles, vehicle carried mecha-
nism comprising a device for controlling
the movement of the vehicle, an indicating
means operable in accordance with the road-
side conditions for indicating “clear,” “cau-
tion” and “danger” conditions, meens for
operating the device to permit movement of
the vehicle above a medium permissive speed
when the indicating means indicates “clear”
and for automatically operating said de-
vice to bring the vehicle to a halt when the
indicating means changes from “clear” to
“caution” or from “clear” to “danger,’
means operable by the engineman either
before or after the change of indication
of the indicating means from “clear” to
“caution” for preventing or modifying the
automatic operation of said device for plac-
ing the vehicle under the control of the
medium permissive speed provided that the
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speed of the vehicle is at or below the said
medium permissive speed and means oper-
able by the engineman either before or after
the change of indication of the indicating
means from “clear” to “danger” for pre-
venting or modifying the automatic opera-
tion of the device and for placing the same
under the control of a low permissive speed
provided that the vehicle speed is at or be-
low the low permissive speed.

16. In a manual-automatic speed control
system for vehicles, vehicle carried mecha-
nism comprising a device for controlling the
movement of the vehicle, an indicating
means operable in accordance with road-
side conditions for indicating “clear,” “cau-
tion” and “danger” conditions, means for
operating the device to permit movement
of the vehicle above a medium permissive
speed when the indicating means indicates
“clear” and for automatically operating
said device to bring the vehicle to a
halt when the indicating means changes
from “clear” to “caution” or from “clear”
to “danger” irrespective of the speed of the
vehicle, and means operable by the engine-
man for modifying the automatic operation
of said device provided that the speed of
the vehicle is at or below the medium per-
missive speed if the indicating means is
changed from “clear” to “caution” and is
at or below a low permissive speed if the
indicating means changes from “clear” to
“danger”,
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17. In a manual-automatic speed control
system for vehicles, vehicle carried mecha-
nism comprising a device for controlling
the movement of the vehicle, an indicating
means operable in accordance with road-
side conditions for indicating “clear,” “cau-
tion” and “danger” conditions, means for
operating the device to permit movement
of the vehicle above a medium permissive
speed when the indicating means indicates
“clear” and for automatically operating said
device to bring the vehicle to a halt when
the indicating means changes from “clear”
to “caution” or from “clear” to “danger”
irrespective of the speed of the vehiele,.and
means operable by the engineman for modi-
fying the automatic operation of said de-
vice and for placing the same under the
control of the speed of the vehicle provided
that the speed of the vehicle is at or below

the medium: permissive speed if the indi- &

cating means is changed from “clear” to
“caution” and is at or below a low .per-
missive speed if the indicating means
changes from “clear” to “danger”.

Signed at city of Chicago, 1n the county
of Cook, and State of Illinois, this 15th day
of October A.D. 1923, by Benramin W,
Mzrser. ‘

BENJAMIN W. MEISEL..

Signed at Chicago in the county of Cook
and, State of Illinois, this 15th day of Octo-
ber, 1923, by ArcmiBaLp (. SHAVER,

ARCHIBALD G. SHAVER.
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