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This invention E?relatésr to éﬁtor‘ndf{ic, train
control systems, .and ‘more particularly to a

- device or mechanism;, commonly termed an
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acknowledging device, which is employed in-

certain types of train.control systems to en-

force vigilance on-the part of the engineer..
. In the application of certain typesof auto- -

“matic train -control systems to railroads, it
‘has been proposed to provide means which

will automatically apply the brakes and bring

~the train to a stop at each caution or stop
-signal, or‘corresponding-control point, un-

less the engineer takes suitable anticipatory
action, ordinarily-termed acknowledgement.
To carry out-the principles of acknowledg-
ment, it is desirable to include in the system.

_a manually operable acknowledging device,
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~which the engineer manipulates to avoid the

automatic brake. application, and which is

tive' position; ‘but’ must acknowledge every

- unfavorable signal indication. ‘One type of

a system: embodying this acknowledging féa-
ture is disclosed’ in the patent to Winthrop
0. 1,551,515, dated August 25,

“The present . iri?enti_o_nv velates more ‘par-
ticularly to an improved form of protected

.acknowledging.‘device.. “One object of: the
present, “invention ‘is to provide a simple,.

efficient, and reliable” time- element -mecha-
nism, comprising:in one form an electric

5 motor and reduction gearing. According to

~ the~invention, such an electric motor and
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reduction ‘gearing ‘as g time eleiment mech-
anism’isicombined with. circuits and control-

lirig-contacts in such & way that the engineer

may ‘acknowledge . for:a ‘limited time only,

- and.so that-ordinary failures, such ds broken

wires: and.-connéctions, - will“be ‘on the side

-of safety.. In particular, it is proposed to

provide an-organization in which the time

5 element mechanism has to function.in ‘order

to ‘effect. acknowledgement; and failures of
thisr méchanism will: prevent:-acknowledg-

¢ 2Other-.objects; purposes=and-‘characteris-

tic-features of the invention will 'be in part

effective :for-a- limited time only, or other-
_wise suitably protected, so that the engineer
“cannot fasten or ‘hold this device in its effec-
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g .obﬁioﬁs’, and in part f)ointed out h_erei:,nafte,r.s
- In-describing the invention in detail, réf-
erence will be-made toithe accompanying. -

ment of the invention, the parts and circuits
being illustrated more with the view of mak-
ing it easy to understand the nature ‘of the

illustrating the particular construction pref-
erably employed in practice. < 7. oo

drawing" which shows in a:simplified and-
*diagraminatic :manner -one - specific. embodi-:

invention, rather than with the purpose:of
w60 L

Referring to the drawing, since thé ac- ~ -

-knowledging” feature, constituting the sub-

ject matter of the present invention; is ap-.
- plicable: to .various types-of.train ‘control-
‘systems;: both'a speed control and .a.permis-
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-sive stop syster,-and may be employed with
-varioustypes and forms of means-for trans- -

-mitting impulses on the trackway tothe mov-

ing ‘train, either: by intermittent or:contin--
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‘unous control, no:attempt has been made to:

‘illustrate any particular type of ‘train’con- .

“trol system. - In these various systems, how-
;ever, ‘there exists: in’ somé form: or -other-a

“ suitable means which operates ‘at.each cau- :

75

tion:-or danger signal, or corresponding ¢on- -

‘trol point, when acknowledgment should be.
“made. -Ordinarily; thismeéans takes the form

of a normally closed contact, automatically

-opéned at-the :control points;:and.to’ illus--

trate the adaptability and application of the
invention, a contact ‘A’is 'shown, assumed to

‘opened for ‘a limited:interval of time, dis-
‘tance or the like, at each: control point. - .
-Assuming such a controlling contact A,.or
equivalent, the organization in:general, con-
-stituting:the invention, comprises a stick re-
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be controlled by relay CR, and temporarily
‘opened at each caution or.stop signal. It
.should be understood that this contact: A: is:
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1aySR’; a brake:control device, assumed tobe .
an electro-pneumatic valve: EPV; a reset -

‘switch. RS an ‘acknowledging:contactor or
‘push button AC; and a time element mecha-

nism, including an electric motor M, a speed- -

responsive device or.centrifuge C’ and asso-
ciated ‘contacts and circuits. . All' of these

parts are carried on the railway vehicle:or
train. “The relay SR is of any suitable type,
such as-well known and.commonly tised-on.°
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- or having other auxiliary features.in. accord-”
~The cam 18 engages a roller 21 in the initial
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locomotives or other railway vehicles. The

electro-pneumatic valve EPV is assumed to -
act upon suitable brake applying means to.

give the desired automatic application of

. the brakes, either by venting the brake plpe
direct,.automatically.o peratlng the engineer’s.
“brake valve, or the: hlxe, producing a Timited

reduction in brake pipe pressure, if desired,

ance Wlth the estabhshed practice of the art.
The reset switch RS is of any. suitable ‘con-

struction for-opening a break in.a normally

closed circuit, and closing a break in a nor-
mally open circuit.
switch RS comprises a simple spring return

plunger; having a contact member 3 movable.
-from engag ement with a’ pair of stationary
- contacts, indicated conventionally as arrows,
into engagement ‘with another pair of con-
: tlon ora stop signal,or a corresponding con-. g;
“trol pomt at which it is desired to enforce

tacts. This reset switch is ordinarily located
so-that it is accessible only from the ground,

- and cannot be. operated fntil the train has

: . ;25

“beenbrought to a stop.
contactor AC as shown, comprises a simple

"The acknowledging

push-button or strap kev 23, having normally

closed, and normally ‘open contacts

The time element mechanism comprises a

~ small electric motor, ordinarily direct cur-

rent, which has constant speed characteris-
tics.. This motoris shown diagrammatically
as a shunt- -wound  motor. ~The motor "M

_drives the :shaft 4, which is- conneeted by

" beveled gears 5 and 6 to shaft 7 of the speed-
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~This cent1 1fu<re G''m

ble worm reduction gearing,

-trolling funection,

responsive device or centrifuge C’. “This cen-

“trifuge G’ isintended to-movea contact disc

8 into engagement with- statlonzuy -contacts

9 while the shaft 4 is rotating, and to open.
these contacts as soon as this shaft stops. .
may: take various fcnms,.

and inits s1mp11ﬁed construction shown con-
prises a lower collar, fixed to the shaft 7,

an upper collar. slidable on sald shaft in op-

position to a spring, and spring arms con-

‘necting - said ‘collars ‘and ~ provided :with
‘The shaft 4 is connected by a dou-

weights.
comprising the
worm 10, worm: geaf 11, shaft 12, worm
13, and " Wworm gear 14, te 2 clrcul’f ‘con-
tlollel shaft 15." This reduction gearing is

designed, in- conformity with the normal
running speed of the motor M, so0-as to cause
the shaft 15 to. make one complete revelu-

tion, during the time interval-selected for
acknowledgment, such as, for. example, fif-
teen or twenty seconds. The shaft 15 opens

~and closes three pairs of contacts at different

posmons -of the shaft, and for different por-
tionsof its revolution. Various constructions
may be employed to perform this circuit con-
In the -foim shown, a

©-drum, ot suitable insulating material, is se-

‘cured to the shatt 15, and has fastenei there-

~on. contact strips 16 and 17 and & eam 18.

The shaft 15 and its drum ave shown in the
85

normal initial position. The contact stri ip

~As shown,-this reset

1,755,772

16 engages and bridges contact fingers 19,
after the drum has been moved a short dis.
tance from its initial position counter-clock-
wise, as indicated by the arrew, and main-
tains this contact until the drum has nearly
completed one revolution. Contact strip 17

Dridges the fingers 20°in the initial po‘smo‘l

of the drum, and for a short distance ¢f move-
ment. therem away from the initial position.

position of the drum and ‘holds the spring
finger or contact member 22 out of engage-
ment with its cooperating contact for a small
distance .of movement of the drum from its
initial position.. The sequence of opening
and closing ~of these contacts will ‘appear
from the followmo explanatlon of the O}:el a-

tion.

Operation—W hpn the train passes a éan-

acknowledgement, the contact A is opened,

“breaking a normftlly closed. stick circait for

the 1elay SR. Asa conveniencein illustra-
tion, this circuit, and also the other circuits
shown, are indicated conveniently as termi-
nating at B and C, indicating opposite termi-
nals of the battely turbo-gener @tor, or other
suitable source of - cumevlt

The normally closed. energizing cireuit for
the relay SR may be traced as follows:—

ccommencing at B, wire 25, contact A, ere %,

front. contact 1. of relay SR wires 27 and-28,
relay SR, and wires 29-and oO to G. ;
Dlectro pneumatlc valve EPV is normally

energized by-a circuit which- may be. traced
as’ follows =—commencing at B, wires 81 and

32, contact member 3 of “the: reset switch RS
and its normally closed contacts, avire 33,

valve EPV, -wire 34, front contact p) of relay

SR, and wires:35 and 30 toiC.
Assumning first that the engineer does not
properly acknowledge, when “the contacts A

‘open and break the normal energizing circuit

for the rehy SR, this relay is de- energized,

opening its front contact 2, and de-energizing

the valve EPV, to automatlcaﬂy apply the
brakes. Althourrh the contact A is only tém-
porazily opened the relay SR is not again
energized, When once de-energized, due to
its stick circuit, upon the re- closmg of the
contact A; and hence the brakes are main-
tained applied until the train is brought to
a stop and ‘the reset switch' RS operated
‘When the reset switeh RS is operated, a pick-
up circuit for the relay SR is established as
follows :—commencing at B, wires 31 and 36,

contact member 3 of SWltCh RS and its nor-
‘mally open' contacts, wires 37 and 28, relay

SR, and wires 29 and 30 to C. It will be evi-
deunt that when this pick-up circuit is estab-
lished; the energizing circuit for the valve
EPYV hereinbefore traced, is at the same time
broken at the normally. closed contacts of the
switch RS Thus, while the relay SR is re-
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-energized, the :valve EPV  cannot be ener-

gized, and the brakes released; until-the reset

-switch RS/is restored toits normal position.

Consequently, the reset switch cannot be care-

Jessly :or improperly left in the resetting po-

sition; but. must be restored to normal each

*time, in order to permit the train to proceed.

In:order to prevent this automatic brake
application; and stopping of the train,:the
engineer is required to operate his acknowl-

-edging contactor AC:prior-to the opening of

the contact A and de-energization of:the re-

1ay SR: -In other words, the engineer must

forestall the - automatic brake  application,

acting' upon information obtained from.the.

wayside signals, or-suitable cab indicating
means, if so provided. ‘When the-engineer
opéerates the acknowledging : contactor AC,

closing its normally open contacts; thé-motor
‘M i energized and started by a circuit as fol-
Jows —commencing ‘at ‘B, wire 40, switch-23 :
down; wire 41, contacts '17-—20, wires 42 and
-43, motor M, and wire44 to C. ‘Shortly after
‘the ‘motor. starts; and the shaft' 15 has"been

turned :counter-clockwise ‘through -a -small
angle, the contacts 16-—19 close, lighting an

- indicator lamp I through a circuit from B,
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wires 45 and 46, contacts’ 1619, wire 47,
“lamp I and wire 48 to C. - Before these con-
“tacts close, however, the. cam 18 rides out
“from under the roller 21; allowing the spring

finger 22 to engage its contact; and when the
lamp I lights, the engineer is supposed to re-

~ turn the acknowledging contactor AC to the

normal: position, establishing a second -ener-
gizing circuit for the motor M as follows:—

starting.at B, wire 40, switch 23 up, wire49,

finger 22 down, ‘wires 50 and 43, motor M,

‘and wire 44 to C. “After a short time, suffi-
cient to afford the engineer all réasonable
-latitude in restoring: his acknowledging con-
‘tactor ‘AC to normal, the-contacts 1720
“open, breaking the first energizing circuit for

the motor M although the circuit may already
have been broken at.23—41 by the engineer.
If the engineer has properly returned his ac-

Iknowledging ‘contactor to the normal posi-

tion, & supply of current to the motor is main-

“tained-through the finger'22, and the motor
- 50

continves to drive the shaft 15 until, near the
end of ‘one revolution, the cam 18 engages the

voller 21-and opens contact at the finger 22.
"The friction of the parts driven by the motor
‘brings it quickly to rest;.and the partsare so
‘proportioned and :designed: that, once.the

finger 22 is opened by the cam 18, the motor

-canmot-overrun to the point where this finger
-ig again closed, but will stop and remain at
‘rest until the acknowledging contactor AC

is-again operated.- - T oo
“While_and so-long as the shaft 4'is bein
rotated by the motor M, the centrifuge‘(g

miaintains the contacts 8—9 closed, establish-

ing ‘an -guxiliary energizing circuit for-the

<85

telay SR, including a $hunt for the contact

-3

A, which may. be traced as follows:—from
B, wires 45 and 57, contacts 8—9, wires 52

eration.of the’timing mechanism, constitut-

“and 26, front contact 1 of relay SR, wires 27 -
‘and 28, relay SR, and wires 29-and 80 to C.

Thus, during the time interval or cycle or op-. o

ing one revolution of the shaft 15, the relay-

"SR is maintained: energized, and the auto-

matic brake application prevented, in spite

_of the opening of the contact A. Obviously,.
-the engineer must operate his acknowledging

contactor -and get the shaft 4 in motion to-

cloge the contacts 8.and 9 before the contact

A opens-and the relay SR is'de-energized ; or,
in other words, the engineer must forestall

‘the automatic brake application. If the con-

(3
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tact A is operated quickly upon'the recep- .

tion of a control influence from the: track-
way, without any preceding intervening de-

lay, the engineer must observe the indica- .

tions of the wayside signals and operate his
acknowledging contactor AC before passing
the control point for the caution or stop sig-

nal; and if he fails to do so, the relay SR is.

de-energized, the brakes applied, and the

-train brought to a stop.

85
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" Pointing out some of the “characteristic

features of the invention; it should be noted
that the engineer cannot hold his acknowl-

edging’ contactor in the operated position: -
with any effect because the shaft 15 will only
‘be votated a short distance until the contacts
17—20 open, whereupon the motor stops, and
‘the contacts 8—9 opeén, eliminating the pre-

‘venting or suppression of automatic braking. -
“Fence, if the engineer holds or fastens down

95~

100 .

his acknowledging contactor, the brakes will -~

‘e automatically -applied at the next stop-
“ping control point. If the motor should be-

come ' damaged, or its operating circuits
broken, or other failure occur preventing the
timing operation; the centrifuge C” fails to
rotate. and the contacts 8—9 remain open, so
that the brakes are applied’ at the first stop-
ping control point. If the timing mechanism

-stops at an intermediate point in its cycla,

the contacts 8—9 open, and the acknowledg-
ment is not effected.  In short, the parts and-
circuits are so.organized that ordinary fail-
ures are on the side of safety. preventing.
acknowledgment, rather than permitting the
engineer to perpetually scknowledge by one
act, as. may happen when the time element
mechanism is used to limit the time interval
of acknowledgment, rather than permit ac-
knowledgment to exist. . The indicator lamp
I is optional, but conveys helpful informa-
tion to the engineer and enables him to de--

termine accurately when he should restore

" his acknowledging contactor AC to normal.
In other words, when the lamp I lights, the

engineer. knows -that ‘the ‘motor enérgiZing _
cireuit is closed at the '_contact"ﬁnger 22, and - 7
“that he should restore his acknowledging con-
‘tactor AC:promptly, before the motor circuit
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tacts 17—20 are preferably made to remain

‘15 started, so-as

-Hmited  time
- control point.. In practiée, this tirme interval

broken ut the ﬁont‘acts 1790, These con-

closed for'a few seconds after the shaft 15
to afford the engineer all
reasonable ‘opportunity to vestore - his -ac-
i doing contactor AC; but this time is
referably made relatively short.

- Jt will be observed that the engineer may

orate - his  acknowledging - contactor any
vehe'wishes, and may hold it down aslong
s He pleases; without producing. any auto-
matic brake application; but 1f he holds it

“down, the brilkes are applied at the first
‘stopping control point.and if he operates the

acknowledging -‘contactor too- soon  before

- passing the econtrol point, the time- element

meehanism eompletes its cycle and stops.

Consequently, the engineer in any evént must

“+orm the acknowledging act within a
efore passing éach stopping

§¢34

is:zelected so 0k to afford reasonable latitude

i acknowledging bt not long enough to
4
~train - past. two  succeeding control points.
This tinie interval may be adjusted by chang-

sérmit. one aeknowledging-act to take the

ing the ratic of the reduction gearing be-
tween the shaft 4 and shaft 15, or by varying
the speed of the motor M, by varying its
voltage, ‘or-by any other well known ex-
pedignt. - . )

- Oaly oné specificembodiment of the pres-

and it should be understood that thisis to il-
lustrate the nature and purpose of the in-
vention, rather than its scope.and that vari-
ous ‘changes and modifications may be made
in the construction and airangement of cir-

-cuiits shown and -described; ‘and in adapting

the irivention to varioustypes of train control
systems, all without departing from the in-
vention or theidea of means underiying the
same. o

What T claimis=— -
~1.In an automatic train control system,
the combination with & Lrake applying ap-
pliancey a stick relay governing said appli:
arice, means conitrolled from the trackway

- for temporatily intefriupting the stick cir-

cuit of said relay, add inanually operable
nmeans for maintaming said relay energized

for 4 lirnited time, said manually operable”

means inciitding an electric motor. :

~ 9 An acknowledging device for the pur-
pose described comiprising, the eombination
with contaets to be closed for a limited tinie,
of a shaft, a centrifuge driven by said shaft
for closing said contacts only While the shaft
is rotating, an electric motor for driving the
shaft, circuit controiling means operated by
the shaft, and means including a manually
operable circuit controller and said cireuit

-eontrolling means for energizing the electric

[+
Tt

wioter for a limited number of.revolutions for

1,755,772

each operation of said mahually operable cir-
cuit controller. - .

3..In a train control system, the combina-
tion with a brake control device, of normally
open contacts for preventing operation there-

“of when closed; and manually controllable
.time element mechanism for closing said con-

tacts for a limited time, said mechanism com-
prising; an electric motor, a centrifuge for
closing said contacts only while said motor 1s

-operating, an acknowledging contactor hav-
-ing normally closed and normally open con-
tacts, circuit controlling means driven by the
-motor, an energizing circuit for the motor

inclwding ‘the  nermally. open contacts of

“the acknowledging contactor and normally
~closed contacts of said circuit controlling

mveans, and an auxiliary energizing circuit
for.said motor including the normally closed
contacts of the acknowledging contactor and
normally Open contaéts of said circuit com-

“trolling ‘means; said normally open contacts
“of the circuit controlling means being auto-
_matieally closed after the motor has made a_
few revolutions and being maintained closed

until the motor has completed a number of
revolutions consuming the desired time intes-
valysaid nérmally elosed contacts of the cir-

-cuit contrelling’ meéans being automatically
‘opened a short interval:-of time after said nor-
- mally open contacts 61 the circuit controlling
] ) ~means have been closed.: '

ent inventicn has been shown and described, -

4. An acknowledging device of the charac-
ter  described comprising, a power-operated

-time element mechanism, manually operable
means shiftable to one position for initiating

operation of said mechanism but ineffective
it that poSition to¢ inaintain such operation
for more. than a short interval of tirhe, said
manually operable means wheii shifted to
another position after such initiation of oper-
ation of said meehanism acting to maintain

that epération for a limited time, and brake

preventing means effective only while said
mechanism is operatiig.
5. In & train control system; acknowledg-

-ing means comprising an electric power-oper-
ated time element device having a cycle of
“operatioh constiming & predetermined time

interval, manually eontrollable means effec-
tive if actugted alternately during said cyele
of operation to two different positions to

-cduse -said mechanisin to complete its cycle

of operation; and means effective only while
said mechanisni is Operating to prevent-an
automatbic brake application. =~

6. A1 acknéwledging device for train con-
trol systems for closing contaets for a pre-
dstermined. peribd of- time only for each
acknowledging act comprising; a shaft, a

centrifuge: driven by said. shaft, contucts
“closed if said centrifuge is rotated above a

predetermined: speed, a motor for rotating

-said shaft; a starting eireuit for starting said

motor including normally 6pen mianually op-
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-thereof. - «
© 7. An acknowledging device for train con-

1,755,772

erable contacts, and a stick circuit for said
motor including normally open contacts
closed: during a predetermined extent of ro-
tation of said shaft, whereby said motor if
once initiated will remain in operation dur-
ing a predetermined -extent of rotation

trol systems for closing contacts for.a pre-
determined period of time only for each
acknowledging - act. comprising, a shaft, a
centrifuge driven by said shaft, contacts
closed if said centrifuge is rotated above a

‘predetermined speed, a motor for rotating

said shaft, a starting circuit for starting said-

gized under favorable traffic conditions
ahead ; an energizing circuit for said brake
control means including a front contact of
said control relay; and means requiring re-
current manual action for keeping an auxil-

70

iary circuit -for said brake control device .

closed including; a motor, a contact closed
only when said motor is rotating above a
predetermined speed, and manually operable
means requiring intermittent operation at
equally spaced time intervals to maintain said
motor operating so long as said control relay
is de-energized. _ '

In testimony whereof I affix my signature.

CHRISTIAN A. CHRISTOFFERSON.

motor including normally open manually op-.

erable contacts, and a stick circuit for said
motor including normally open contacts

* closed during a predetermined extent of ro-
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tation of said shaft and contacts closed only
it said manually operable contacts are in
their normal open condition, whereby said
motor if once initiated will remain in opera-
tion for a predetermined cycle of operation
provided said manually operable contacts are
returned to normal. : .

8. An acknowledging device for closing an -

auxiliary circuit for a brake control device
to maintain such brake control device ener-
gized while the main: circuit for said brake
control device is open comprising; a shaft;
a motor for driving said shaft; a contact in
such auxiliary circuit closed only while said

speed ; two contacts closed alternately during

“the operation of said motor, one-of which is

closed during a predetermined number of rev-
olutions of said motor and the other of which
is closed at all other times; a push button for
controlling a normally closed contact and a
normally open contact; and a circuit for said
motor including two branch circuits in multi-
ple one branch of which includes said one
contact and said normally closed contact, and
the other branch of which includes said other
contact and said normally open contact.
9. Car-carried apparatus for train control
systems comprising; mnormally energized
brake control means; a control relay ener-
gized under favorable traffic conditions
ahead; an energizing circuit for said brake
control means including a front contact of
said control relay; and means requiring re-
current manual action for keeping an auxil-
iary circuit for said brake control device
closed including; a motor, a contact closed
only when said motor is rotating above a pre-
determined speed, and manually operable
means requiring intermittent operation to
maintain said motor operating so long as said
control relay is de-energized. ‘

shaft is rotating above a predetermined -

- 126

10. Car-carried apparatus for traiii .con~'

‘trol systems comprising ; normally energized
brake control means; a control relay ener- -

(OO
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