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To all whom it may concerw:

UNITED STATES PATENT OFFICE.

 ONE-THIRD TO JAMES HENRY NEAL, OF‘BOSTON, MASSACHUSETTS:

 SIGNALING APPARATUS.

 No, 847,157,

| Speciﬁcation of Letters Patent.~

Fatented March 12, 1907.

%nplimtion fled April 4; 1906, Serial Nov, 253,849,

Be it known that we, HAROLD
Brown, a citizen of the United States of
America, and ERNEST DE MERINDOL MALAN,
a subject of the King of England, residing,
respectively, at West Ifaling and Highgate,
London, England, have invented certain new
and useful Improvements in or Relating to
Signaling Apparatus, of which the following
1s a specification. | N

" This invention relates to signaling appa-

ratus, and has particular reference to mechan-

ism applicable, among other analogous uses,

for signaling the description of ‘a train from-
one signal-cabin to another. ‘

" The primary object «f the invention, which
is hereinafter described with particular refer-
ence to rallway signaling; but only for con-

venience of description and by way of exam--

ple and not by way of limitation, 1s the con-

‘struction of what may be termed a “maga-

zine-receiver’’—that is, an instrument which

sequence and individuality as that in which
they were despatched—successive signals re-
lating to a number of trains. Tlie exhibition
of the signals is preferably, though notneces-

sarily, brought about by means.of an annun-.

ciator working' in combination with the
magazine-recelver and announcing the stored

signals in the same succession as that in

which they were primarily:despatched.
In its essential features signaling appa-

- ratus according to this invention comprises a

35

- on the indicating ‘meémbers of each group.
The annunciator when employed is provided

40

frame, successively disposed groups of indi-
cating members thereon, and means operat-
ing on the groups in succession and selectively

with sections adapted to codperate with the

indicating members of each group, and rela-

tive motion is produced by any convenient

‘means between  the groups of indicating

~ 1mempers and the annunciator-sections.

45
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The apparatus is preferably, though not
nece,ss;ﬂn'ﬁ’y; operated electrically and 1s so de-
scribed-in this specification. -

A sending instrument or transmitter .of
any convenient type is, according to the pres-
ent invention, combined with the magazine-
recelver aforesaid and controls a number of
circuits .in the magazine-receiver, which in

(GILBERT

can receive, store, and-exhibit in the same

:

-being moved relatively
cordance with the -signal.

descriptiéns. "The particular combination

standing for a given description may be se-
lected, say, by a comimutator moving rela-

tively to fixed contacts«n -the transmitter.

55

For example, with four circuits—that is, four

lines and a common return between the
trarismitter and the magazine-recelver—Hhf-
téen distinct combinations aré available, and
the transmitter 1s provided with fifteen oper-

with a distinct train description.

The magazine-receiver 1s. provided with
movable members preferably in the form of
plungers which are arranged in groups or

rows, the number of mémbers in each group-

corresponding to the number of circuits, so

thatin the example above taken there would.

be four movable plungers in each group.
_EKlectromagnetic selective mechanism con-

nected with;the transmitter-circuits -is. ar- -

ranged in the magazine-recelver, so that on
the receipt of a signal the plungers in one
row are moved rélatively to their supporting-
frame to correspond with the particular.com-

bination of circuits selected by the trans-

mitter. .
Relative motion can. take place between

the magazine-recelver frame and the electro-

magnetic mechanism, and preferably the

frame is shifted step by step relatively to the

fixed electromagnetic "mechanism as each
signal is ‘Teceived, so that each group of
plungers is brought in turn into codperative
position with Tegard to the electromagnetic
mechanism. Thus, for example, if five dif-
ferent signals are sent in succession ‘they will

| ] r ]
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| ative positions, each position being labeled -

7€
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be represented by five groups of plungers; go

one or more of the plingers in each group -

to the frame 1n ac-
The position of
these plungers relatively to the frame is
itself an indication of the signal sent—that
is to say, it acts as a train description—but

preferably each plunger when. shi ted by the

electromagnetic . mechanism-is arranged to

-close either immediately or subsequently an'.

electric circuit which operates either alone
or in conjunction with the other circuts

95
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closed by the plungers in the same row to

give a visible signal on an annunclator.
The annunciator is provided with sections

adapted to codperate with the plungers and

 various combinations represent the train | having contacts closed by the plungers when

lqs.'. _




“ the letter are set in their signaling p051t10ns | tached to one side of it.

These sections and ¢ontacts are conveniently
carried upon a movable support forming Part

'

of the magazine-receiver and set 11‘11t1311y
so that the contacts are in juxtaposition with
the group of plungers that is.to be operated
by the first-received signal. This support

- moves with the fl ane as swnels are received

[O

and stored, -but 1s moved etep by step rela-

tively to the frame when the recewed signals

-are sent onward from the magazine-receiver.

Thus, supposing station A sends three train
descrlptlons to station B, so long as B does

- not communicate any of these descrlptlans

15
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‘that brought the -
scriptions group by group i1nto. codperation

to C the _support carrcy g the annunciator-
contacts in B’s réceiver does not, move rela-
tively to the frame, but moveswith theframe,
Ql ungers for these de-

with the setting electromagnetic mechanism.
As soon,

first, mgna,l he has réceived from A the sup-

port carrying B’s annunciator-contacts 1is
moved one step relatively to the frame and in

a direction oppomte to that in which it moved
with the frame.

- annuneciator-contacts carried by the support

30
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signal 1s announced “at B’s station.

- nalmg apparatus according to this invention.

into connection with the next row of previ-
ously-set plungers, so that the next stored
The
same relative movement of the support and
the frame may be utilized to restore the pre-

cedmg row of pluncrere to their norm&l posi-
. tion. . |

Convemently’ the motion ef the megazme—
receiver frame is brought about by a step-by-
step mechanism operated by a weight and

controlled by an electromagnet, the circuit .
of which'is closed by the transrmtter at the
This movernent is commu-:

sending station.
nicated to the annunciator-contact-carrying

support through a pawl and ratchet-wheel,

and when as above deecrlbed 1t 1S necessary
for the support to move in the contrary di-

rection relatively to the frame, this pawl and-
ratchet-wheel, which are contrelled by a sepa-
‘rate electromagnet act as a step-by-step
escapement and allow the required inde-
pendent motion to be imparted to the sup-

port by mesns of, say, a weighted cord.

dla,grammatleally one construction of sig-

Fig. 2 is an. elevation of a portion of the
magazine-recelver.

~ and Fig. 5 is a diagram showing tram—carrled

| tra,nsnuttmg—eontacts

With reference first to Fig. 1HL A is a trans-

mitter-disk, of insulating matenal having

6 5 four conductmg—rmgs A’ A‘ A3, and At at-

847,157

thrmw'h the insulating-disk A, formmg seg-

‘mental conductors, which accordmg to the

however, as B transmits to -C the-

This movement brings the

In the accompanying drawmgs Figs., 12
1¢, and 1¢ are four views 1llustratmg-

Fig. 3 illustrates in de-
tail and on a larger scale the construction
" of the movable plungers.
tion of part of the tr&nsmlttmg apparatus |
taken at right angles to the view.in

Fig. 4 is an eleva- |

1. 18,

N |

position of the disk make electrical connec-

tien with other contact-springs C’ C* C* C*.
The four contacts enable fifteen distinct sig-

nahpcr combinations to be used, and the disk

A 18 provlded with notches A3 and numbers
carried upon a fixed Support A® .and visible

These rings are in
permanent contact.with springs B, B2, B3,
and B! and portions of the I‘IIID‘:: pm]eet_

70

through holes in the disk, so that the dlsk o

which is rotatable, may be readily placed in
the right posiiion te give. any desired combi-

nation. \orking in conjunciion with the

transmitter-disk i1s a switch-lever D, con-

nectéd through a spring D’ with a pwoted

| arm D? having.a projection D3, which enters.
one of the. notches A% when the switch-lever

is closed—. e., 1s ‘brought into connection
with contaet-sprmgs D+,
from Fig. 12, when this switch is e¢losed the

Springs B’ B* B3 B¢, and consequently the

rings A’ A? A% A4 are brought into electrical
connection with a transmitter-battery L, one
pole of which is
one 'of the sw 1tch—e0uteets Dt. A pointer F
on the transmitter turns with the disk A and
indicates by its posiiionwhich of the fifteen
combinations - will be selected - when ' the
switch is. closed. As will be seen by refer-

As will be seen -

s8¢

Qo

permanently connected to 3

95

ence to the other view of the switch-lever, '

(shown in Fig. 4 of the drawings,) the

notches A® are beveled at one side, so that

should the setting of the disk not be quite

accurate the projection D* may nevertheless

enter when the switch is'closed and will then
itself bring abeut the ﬁnal ad]ustment of the

| d1sk A.
The megazme-reeewer iS shown in Fig: 1°
in Jongitudinal vertical section and 1n Fl 19

100
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in elevation lookmg in the direction. ef the

arrow 1, Fig. 1°. It comprises a frame in
the form of a drum G, rotatably mounted, by
means of a long bearmg G, upon & shaft G?,
supported upon standards G*. - Round the
periphery of
groups of indicating members in the form of

.plungers H, four in a group, and arranged so

|

that they een‘?shde radially 1n and out of the
frame G The details of - construction of
these plungers are shown in Fig. 3, where it

~will be seen that the inner end Bt eech plun-
‘| ger is formed with a round face H’ and that

a recess H? is made approximately in the cen-
ter of the length of the plunger into which
recess a 9pr1ng~eontrelled retaining-catch H?
is automatically Introduced w hen the plun-
ager has been: pushed in. The function of
this catch H® is, as will be hereinafter de-
scribed, to retam the plunger H in its inward

' p031t1011 against the aetlon of a spring H* un-

til the signal Ie{)reﬂented v the plunger has
been announced and canceled,
The movement of the plungers H rela-’

110

this frame are & number of

[15
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B '-fively to the frame G is brought about by |
‘electromagnets I, I/, I*, and 13, which are

LR Oy §

~ gers H; which are opp

o

TO

_ elevation in Fig. 2.)
-port for spring-controlled plungers K./, which

15

847,157

fixed beneath the frame G and are provided
with pivoted armatures I*, which when the
electromagnets are energized are lifted up by
plungers 1°> and caused to push in the plun-

electromagnets I I’ 1*> I® are joined, respec-
tively, to the contacts C’ C* C* C* by the con-

ductors a, b, ¢, and d.

. Mounted .upon a sleeve J on the shaft G is
a segment-shaped member K. (Shown in
This serves as a sup-

cooperate with annunciator - contacts K
also carried upon the support K. ‘The

. springs K® normally press the contact-plun-
-gers K’ outward, and, as will ‘be seen from

20

the sectional view of the receiver in Kig. 1P,

there is a space between the plungers K’ and

~ the inner ends of the indicating-plungers H

when the latter are in theirnormal position—
that is to say, when they aré not depressed
against the action of the springs H*. |
When one of the plungers H is pushed 1n-
ward, as shown at the to
of the sectional view o’rp the magazine-re-
ceiver, its inner end comes into contact with

‘the corresponding plunger K’, and the plun-
Jo g

er H being retained, as previously men-
tioned by the catch H3, the annunciator-

~ plunger K’ is depressed against the action of

S 35

" nunciator, and the plungers, with their con-

40

-1ts spring K2 and. the contact K? is closed,
completing a.circuit in an annunciator, here-

inafter described.: |

- Although the support K, with its plungers
and contacts, is structurally part of the re-
ceiver, it is functionally a portion of the an-

tacts, are to be regarded as sections of the

Cannunclator. ,

The support K is provided with a ratchet-

“wheel I, and a pallet M, pivoted, as at M’, to

~ a portion of the side of the frame G, bears

45

two pawls M? and M?; which form an escape-
ment controlling the motion of the wheel L

~ and the support K relatively to frame G and

also constitute means for locking the support
to the frame G when they are required to
move together relatively to the selective de-

vices I I’ I* I.  The pallet M is joined by a

link M* to a lever M?, forming the armature

- of an electromagnet N, mounted upon the

35
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side of the frame G. - This lever M° is piv-
oted to the side of the frame, as at M%, and
its free end is controlled by a spring M7,
which tends fo keep the armature end of the
lever M® raised, as shown in elevation m Fig.
19, thus causing the pawl M? to keep 1n en-
gagement with the teeth of the. ratchet-
wheel 1.. Thus it will e seen that with the

~ mechanism in this position the frame G and

the annunciator section-support -K are
locked and would rotate together if the

osite to them. 'lhese |

left-hand portion

arrow 2 in Fig: 19, Motion of the frame in
this direction 1s-necessary to kring the groups
of plungers H successively into codperation
with the selective eléctromagnets I 1’ I* I3
and is brought about in the following way:
The frame G is provided with pins G*, corre-
sponding in numker to the rows of plungers

Engaging with these pins'is a pawl O,
pivoted to a weighted rod O/, sliding.in ver-
tical guides O*.. This pawl is provided with

‘a stop-pin O3 and is controlled by a spring O*.

To the weighted rod O’ 1s connected one end

of alever O° pivoted, as at Of, and bearing at -
its other end the armature of an electromag-.

net O7. One end of the winding of this elec-
tromagnet O7 is joined by a conductor e to
all the electromagnets I I” I* I3, and the other

7¢C
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end is joined to the hattery E, so that the -

electromagnet O7 is energized whenever the

switch D is closed, and the consequent move-
ment of the armature-lever O° raises the

weighted rod O’, causing the pawl O to slip
over one of the pins G On the opening of
the sending-circuit -the armature-lever O 1s
released, the weighted rod O’ descends, and
the pawl O, now kept rigid by its stop O?
hearing against the rod, engages with the pin

G* directly beneath it and drives the frame:

G in the direction of the arrow 2, thus bring-

g the next set of plungers H over the arma-

ture I* ready for selective setting.. To hmit

‘the movement of the frame G two pawls are

provided. One, P, near” the top of the

frame, is controlled by a spring P’ and pre-

vents any motion of the framein a direction
opposite to that-of the arrow 2.
P2 mnear the lower portion of the frame, 1s

controlled by a spring P? and forms part of &

lever, the other end of which rests againsta

,;-Stop *OS {-}rnl the ) I',Odd -'Or* 'NOI'I;H&IIY—“—’L. 6,

when the electromagnet 07 is not energizéd—
this pawl P?, controlled by its spring P?; oc-

Q0
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The other, .

105

cupies the position shown in dotted lnes m

Fio. 19 and prevents any rotation of the
frame G in the direction of the arrow 2; but
when the rod O¢ is raised, as previously de-
seribed, the stop-pin OF causes the pawl P? to
move down out of engagement with the pin

G4, as shown in full lines in the drawings.

As the rod O’ déscends the pawl P? rises and

TIC

ultimately engages with the next pin G*, so

that the rotation of the frame is Jimited to an
amount equal to the distance between two

‘adjacent pins G*. It is to be understood"
that ‘as far as this part of the invention 18

concerned the essential feature is the produc-

120

tion of relative motion between the groupsof-.

- indicating memtbers and the selective mech-

anism—i. €., between the groups of plun-
ers H dandithe electromagnets I, 1’, I, and I*.
n the construction shown in the drawings
this is accomplished, as descrited, by causing
the frame G carrying the plungers to rotate
relatively.to the fixed electromagnets I, I, I?,

65 frame were driven in the direction of the j and I,

I3¢C
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As préviously mentioned, the pawl M2 by | When, however, thie signals are to be pa,ssed

1ts engageinent with the teeth of the ratchet-.
‘wheel Li_ locks the support K to the frame G,

so that the support moves with the frame 1in
the direction of the arrow 2. ° 1
For certain functmns hereinafter more

| fulh;r described it is necessary for the support

K to move relatively to the frame G. This

‘independent movement of the support K

takes
Fig. 1
cord R, attached to & pulley R’, mounted on

Elace in the direction of the arrow 3 in

- the sleeve J. The el ectromaa-net N when

20

30

35

‘the number of rows of
fore the result of this independent movement

energized pulls down the armature—lever M3
against the action of the spring M7
causes the pawl M? to disengage the teeth of
the ratchet-wheel 1., and as soon as this dis-

“engagement takes place the weight shifts the

wheel in the direction of the arrow 3 slightly.
The movement, however, is limited bv the
pawl M?, which 'has now been brought down

into the pa,th of the teeth. On the release of
the armature of the electronlaﬂ'net ‘N the |

rings T T T2 T8 T4,

pawl M3 descends again and comes into en-
cagement with the ‘next tooth, so that the
one complete movement of the. lever M* down
and up again allows the support K torotate
under the influence of the weighted cord R

for an amount equal to one tooth: of the
ratchet-wheel L." The number of teeth is

equal to the number of ‘|i)1ns G*—that 1s, to

plungers H.. There-

of the support K is to bring the annunciator-
plungers K’, carried by the support, into op-
erative pOSltl{)Il from one row of pluno'ers H

- to the other.

0
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It will be seen on reference to Fig. 2 and to

'the sectional view of the Illaﬂ'ﬂZlIlE—I'ECElVEI’

in KFig. 1® that the support K carries in brack-
ets K four fingers or wipers K* These fin-

gers are in the path of the tails of the catches |
ort K rotates inde-
. pendentlv of the drum G the fingers K® come
into contact with any of the catclwa H? which.

H3 so that when the supp

have entered the recesses H2 in the plungers
H and move them against the action of their
springs, thus allowing the plunger-springs H*
to replace the plunwers 1 their normal out-
ward positions. -

The energizing of the electromaﬂ'net \ nec-
essary for the mde endent movement of the

| f‘rame K is brought about from a batterv E/,

which 1s joined through a key S at the receiv-
mg-station  to shp-—rmcrs S SR

sleeve ' and are connected to the ends of the

Y

winding of the electromagnet M5,

In the drawing the key Sis '%‘hmx n as a sin- |

ple key and may be termed an ¢ ‘announcing ”’
and *‘canceling”’ kev, as its function is to
bring about the rotation of the support K,

and. consequently the announcement and

cancellation in succession of the indications

and 1s brought about by a weighted:

This

These rings !
are mounted upon a suitable support on the ]

i

' through ad)acent contact-pieces U,
| contact-pieces are shunted by resistances U,

‘waste of energy, so that a

on from. one recewmg-—statmn to another, the-

circuit of the battery E would be closed by

or at the same tlme as the closing

sion of: a, preﬂously-recewed signal from

~one recelving-station to the next would auto- .
 matically cancel the indication at the first

recelving-station and also cause the indica-

.twn at that station of the next stored signal.

of the
transmltter—smtch DD, so that the transmis-

70
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reﬂousl mentioned, the positions of

the p‘ljun ers H relativély to the frame G

themselves indicate the 31;111&1 sent from the .

-translmttmg—st&tmn and if no other indica-
tion 1s reqmred the plungers K’ and contacts
K? may'be dispensed with and the independ--
- ent rotation of the support K used simply for -
preferred to
have a separate annunciator Worklng in con-

junction with the plungers K’ and contacts
K2, and the annunciating arrangements will

cancellation. It 1s, however,

now be described.
‘Mounted upon the sleeve J are ﬁw., shp—-
The ring T is joined by a

conductor f to the lower contact of all -the

four contact-keys K?, while the rings T’ T? T*

T* are joined severally to the upper contacts
of those keys. Rubbing-contacts T° are pro-

8o
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vided for all the rings, and the ring T 1s con-

nected to a battery &2, the other pole of which
is joined by a conductor g to one pole of the

I windings of four electromacnets U” Uz U3 UL
The other ends of the vnnd_mcrs of these elecﬂ ;

tromagnets are joined by conductors hy i, f,

and & to the rubbing-contacts in cﬂnnectmn

with the rings T’, T? T3, and T*, respectively.
Each of the electromagnets U’ U U? U* has

van armature bearing a rod made. up of con-

These rods.

ducting and 1nsula,tmg parts..
are shown diagrammatically in Fig. 1b a,nd
are lettered U®, U, U7, and U?, respective

the insulating portwns of eachi rod being mcg
cated by the dark portions of the dlagram

Adjacent to -each rod are .rubbing-contacts
U?, and the rod Utisprovided with fifteen rub- : 1
bmfr-contacts joined to conductors marked.
| with. the mambers 17 to ‘“15,” respec-

FOO

IC

,twely each of these conductors bBlILg joined -
to a separate. annunciator electromagnet -

bearing. a corresponding number.

K3 to a common J;eturn-conductﬂr [, con-
nected to the rubbing-contact U® in connec-
tion with the rod U>.

It will be noticed thaf e&ch of the rods U"’ '

Us, U7, and Ut is prowded with a cﬂndu,ctmg
portlon near its extremity, which when the-
armature 1s. down—that :1s;

h 1 3 k belonging to the magnet-circuit

and the object of the arrangement 1s to avoid
arge current may

These
electromagnets are joined, through a battery -

115

‘unattracted— -
makes contact with the partlcular conductor

123

These _

previously glven at: the. recelﬂng-::.tatwn | be allowed to pass througﬁ for example, the 139

LT
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- their respective conductors.

20

dicates the numbér “13.”

C? and C3are in contact wi

847,167

conductor & to energize the magnet U’ and

then when that magnet pulls its armature-

'rod U up the direct circuit 1s broken at U°
and the diminished current passing through

the resistance U serves to retain the arma-
ture in its raised position. . |
- The operation of the apparatus is as fol-
lows: The transmitter—disﬂ A 1s first turned
until the pointer F',which moveés with1t, points
to the number indicating the signal required.
For example, in the drawing the pointer in-
In this posi-
tion it will be seen that the contact-springs
mthe conducting-
Se%ments of the rings A’ and A? and that the
other two springs C? and C* are not against
The switch D

is now momentarily closed, and conse-

. qﬁlent]ycurrent from the battery E flows
t

rough the conductors a and ¢ to the elec-
tromagnets I and I? respectively. The arma-

~ tures I* of these magnets are consequently

3Q

raised and operate against the plungers H
adjacent to them, which are shown i1n the
sectional view of the receiver m Ifg. 1P
pressed inward by the armatures I*. At the

same time the electromagnet 07, which 1s in.

series with the electromagnets 11" I* I, 1s en-
ergized and lifts therod O/, ready to shift on
the frame G when 1t descends, a motion

- which takes place immediately after the cur-

45

rent ceases to flow through the electromag-.

net O7. As will be understood from the pre-
vious description, the -displaced plungers H
in due course codperate with the annuncia-
tor-plungers K’, carried- on the support K,

and for clearness of description it 1s conven-
ient now to consider the upper portion of the

receiver shown in section in Fig. 1" of the

-drawings, where two of the plungers H,

which have been;through some previous sig-
nal, operated by the armsatures of the elec-
tromagnets I’ and 1?, are shown in codpera-

tion with their respective annunciator-plun-
These, it will bé seen, are depressed,

gers K. . .
and - consequently their ‘spring-contacts K?
are closed. Current therefore passes from

" the battery E2 through the ring T to the con-

- electromagnet U’ back to the battery K?

55
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- conductor 7 and rubbing contact U® and-
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ductor f, where the circuit divides, part of the
current going through one contact K? to the
ring TV and thence by the conductor A to the

while the other part flows through another

contact K? the ring T? conductor 2, and elec-.

tromagnet U? back to the battery. Thus

the magnets U’ U? are energized and, as

shown in the diagram, attract their respec-
tive armature-rods U® U¢% The result of this

‘movement may be seen from that part of the

diagram relating to the annumnciator. Cur-
rent from the battery E? flows through. the

thence, as indicated by the line Eassing

through the conducting portion of the four
rods U® U® U” U8, out by the rubbing contact

g

| K3,

into conductor 3, whence it passes round the

~annunciator-magnet 3, which therefore at-

tracts its armature, and back to the battery
1t will be readily seen that any of the
other fourteen combinations could be effect-
ed 1n a similar manner.
recelving-station wishes to.cancel the signal
Jjust announced. The key S 1s closed, the

electromagnet N energized from the battery
B/, and the support K rotated. The move-

ment of the support K withdraws the annun-

Suppose now the

790

75

clator-plungers K’ from codperation with the

previous set. of plungers H, and consequentl
the contacts K? previously closed are opened,

the electromagnets U’ U? deénergized, and

the annunciator-armature 3 allowed to drop.

30

The same movement, however, will bring the .
annunciator-plungers K’ into codperation

with the next set of plungers H, and should

any of these be depressed—that 1is to say,

should another signal have been stored—
some one or more of the plungers K’ will be
depressed -and another annunciation made.

As previously mentioned, the 1];dllngtﬂ::rs; H are

mechanically replaced through the action of

the wiper-fingers K®, which by the motion of

the support K are brought into contact with
the retaining-catches H3. L

The number of groups of plungérs H on the

receiver-frame G should always exceed the
capacity of the line between the receiving-
station and the sending-station, so that the

support K is never required to make a com-,

QO

plete revolution relatively tothe frame. The

‘'weighted cord R, operating the support K,

10O

will  then never require winding, for the -

“amount of.cord unwound by each independ-
ent movement of the frame for annuncia-

tion or.cancellation is rewound by the move-

ment in the opposite direction produced by

each description. o )
It will be pppreciated that the essential

feature necessary for the successive annunci-

ation of previously-stored signals is that rela-
tive motion should be produced between the

IIO

annunciator-sections and the indicating mem-

bers, and this relative motion may be pro-
duced in any convenient way, although in
the construction illustrated in the drawings

the annunciator-sections are caused to move’

relatively to the indicating members. Fur-
ther, the weighted cord: R is only one ex-

ample of a tension driving device for moving

the annuntiator-sections. Any such device
operatively connected to the annunciator-

115

120

sections—that is to say, to the support K—

by either of the two parts that codperate In

' the relative movement between the frame

and the selective device. - Thus.in the con-

struction illustrated the Weig.hte,d cord 18 -

“may be employed, and it may be wound up -

wound up by the frame G moving relatively

a construction where the frame is stationary

| the movement of the selective device can be

to the electromagnets I, I, I?, and I?; but in

130




. 6‘

847.157

1

utilized .to. wind up the wéighted cord or ! 5. In sigﬁ'a,lirig &ppdfatus the combination

otherwise store energv afterward used for

- causing the independent movement of the

5

.
$

IO

- transmitting apparatus.

annuncilatcr-secticns. | -
It 1s within the present invention to em-
Eloyfupﬁn a train adjustable contacts capa-
le of transmitting impulses to the receiving-
station in hike 1111.9..-:'['111«::‘*rjc and in like order to

that in which they are transmitted, as above

described, by manual movement. of the
Fig. 5 of the draw-
ings illustrates diagrammatically such an
arrangement. Contacts: W are. placed on

the road-bed ani codperate with brushes or

15

20

spring-contacts X, which are carried by the
train and are under the control of the driver.
In bhke -manner the circuit.of the battery E’
may be closed automatically by a train in-
stead of being manually operated, and in

this case a train passing a given point would

by operating a treadle or in any other well-

“known way cause the rotation of the support

K, and consequently bring about the can-

cellation of one description and the annunci-

ation of the description nextin order.
The details of the construction of the va-

rious parts of the apparatus may be a}tered:

~ without ‘departingl.from the spirit of this in-

_40

-and

vention. . |
30 -

Although, as -aforesaid, this invention is
described with reference to the transmission,
storage, and repetition of signals to indicate

descriptions or route of successive railway- -
-trans, 1t 1s applicable with equal advantage

to the transmission, storage, and repetition
of other series of signals or records.

What we claim as our invention, and de-

sire to secure by Letters Patent, is— |

1. In signaling apparatus the combination
with a transmitter of a magazine-receiver
mitted signals in the same sequence and in-
dividuality as that in which they were pri-

‘marily despatched. @ . |
- 2. In signaling apparatus the combination

of a frame, successively-disposed groups of
indicating members thereon, and ‘means dp-

erating on the groups in succession and se-

.- 5'0

55

- 1ve devices . ar

6¢

lectively on the indicating. members of each

group. _- lt SR -
3. In signaling apparatus the combination
of a frame, successively-disposed groups of

indicating members thereon, means for oper-

ating selectively upon; the indicating mem-

bers of each group and means Whereﬁy rela- -

tive motion 1s

fgroduced between the select-
. - the groups of indicating
members. “ L

~ X L . : .
" 4. In signaling apparatas the combination

of a frame, successively-disposed groups of !

indi¢ating members in a circle thereon, a de-

~vice for acting selectively upon the indicat-

_L65'

Ing members of each group, and means: to'|
produce relative circular motion ‘between

the frame and the selective device.

| apon the indicating meém

an annunciator that exhibits the trans-

of a frame, successively-disposed groups of
indicating members thereon and electromag-

netic mechanism operating on the groups in

‘succession and selectively upon the indicat-
ing members of each group. |

6. -In s:gnaling apparatis the combination

of a frame, success.vely-d.sposed groups of

ind.cating members thereon, electromagnetic

dev.ces for operating selectively upon the in-

~dicating members of eachgroup, and electro-

tion is produced' between the selective de-
vices and the groups of ind.cating members.

7. In s.gnaling apparatus the combination
of a frame, success.vely-d.sposed groups of
‘mdicating members thereon, stationary. elee-
tromagnetic devices for operating selectively
upon the indicating members of each group,
and electromagnetic mechan.sm by which
the frame 1s rotated to produce relative mo-
tion between the selective devices and the

groups of indicating members. "

of 4 frame, stccessively-disposed groups of
indicating members thereon, traveling elec-

maznetic mechan:sm by wh.ch relative mo-

8. In signaling apparatus the-combination

7C

75
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tromagcnetic devices for'oﬁera.ting selectively

| ers of each group,
and electromagnetic -mechanism by which

device and the groups of indicating members.
9: In signaling apparatus the conibination
of a frame, successively-disposed. groups of

‘Ing on the groups in succession and select-
ively on the indicating members of each

- group, an annuneiator having sections adapt-
ed to cooperate with the indi¢ating members

of each group, and means bv which relative

motion is preduced between the groups of in-

dicating members and the -annunciator-sec-
tions. = . . o

- 10. In signaling apparatus.the combina-
tion of a frame, successively-disposed groups
of 1ndicating members thereon, stationary
electromagnetic devices for operating select-

group; electromagnetic mechanism by which

the -fllj'amé‘ 1s rotated to produce relative mo-
tion between the selective device and the
eroups of indicating members, an annuncia-
tor having sections adapted to codperate

and means to moVve the anninciator-sections

11. In_signaling apparatus the combina-
tion of a frame successively-disposed groups
of indicating members thereon. mcans over-
ating on the groups in succession and select-
1vely on the indicating members. of each
group, and means for thereaftcr operating on
the groups to restore the indicating members

L to their normal condition.

the said devices are made to, travel to pro-
duce relative motion between the selective

indicating members thereon, nieans operat-

1vely upon-the indicating members of each

with the indicating members of each group,

from group to group of the indicating mem-.
| bers. . o

1GC
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12, In signaling apparatus the éombina,-r I'indicating members of each g_roup; ﬁeight-

tion of a frame, successively-disposed groups
of indicating members -thereon, stationary
electromagnetic devices for operating select- |

ively upon the indicating members of each
eroup, electromagnetic mechanism by which

 the frame is rotated to produce relative mo-

| !I[ 0"

tioni between the selective device and the
eroups of indicating members, and means for
restoring the indicating members to their
normal condition. B B

13. In signaling apparatus the combina-

" tion of a frame, successively-disposed groups

20

30

of indicating members thereon, stationary

“electromagnetic devices for moving select-
ively the indicating members of each group

in relation to the frame, electromagnetic
mechanism by which the frame is rotated to
produce relative motion between the select-
1ve device and the groups of indicating mem-
bers, and means. for replacing the members
relatively to the frame. - -

14, In signaling apparatus the combina-

_tion of a frame, successively-disposed groups.
of loaded indicating members thereon, means

for moving selectively the indicating mem-
bers of each group in relation t6 the frame,

spring-operated catches for retaining’the in-
icating members in their selected positions

and means for disengaging the catches {rom
the members to permut them to return to
. their normal position. B ~
~15. In 'signaling- apparatus the combina-

~ tion of a frame, successively-disposed groups

35

‘'of indicating members thereon, means for op-
selectively upon the indicating mem-

erating;

bers of each group and weight-actuated elec-

tromagnetically-controlled step-by-step driv-

" ing mechanism whereby relative motion 1s

40

45

5%:1'

praduced between the selective devices and
the groups of indicating members. "~ ~
16. In signaling apparatus the combina-
tion of a frame, successively-disposed groups
of indicating members _thereon, means oper-

ating on the groups in succession and select-
ively on the indicating members of each
group, an annunciator having sections adapt-

ed to cooperate with the indicating members

‘of each group, weight-actuated mechanism

by which relative motion is produced be-

~ tween the groups of indicating members and

‘the annunciator-sections and an electromag-

. netic. escapement’ for controlling such mo-

55

tion. « - S
17. In signaling .apparatus the combina-

_ tion of a frame, successively-disposed groups
of indicating, members'thereon, means oper-

ating on the, groups in succession and select-
ively .on the inditating members of each

. group, weight-aetuated eleotmmﬂgnetic&_uy_:

- controlled step-by-step driving mechapism

whereby relative motion is produced be-
tween the selective ‘devices and the. groups
of indicating members, an annunciator hav-

ing sections adapted to coéperate with the i

actuated mechanism by which relative mo-

tion i$ produced between the groups of indi-

cating members and the annunciator-sec-
tions and an.electromagnetic escapement for
controlling such motioen. |

18. In signaling apparatus the combina-
tion of a frame, successively-disposed groups

of indicating members thereon, stationary

electromagnetic devices for operating select-
ively upon the indicating members of each
eroup, weight-actuated electromagnetically-
controlled step-by-step” driving ‘mechanism
by which the frame 1s rotated to produce
relative . motion between the selective de-
vices and the groups of indicating members,
an annunciator having sections adapted to

| cooperate with the indicating members ot
‘each group, weight-actuated mechanism by

which relative motion is produced between
the groups of indicating members and the
annunciator-sections and an electromagnetic
escapement for controlling such motion.

19. In signaling apparatus the combina-
tion of a frame, successively-disposed groups

of indicating members in a circle thereon, &

device for acting selectively upon the indicat-
ing members of each group,.an annunclator
having sections adapted to codperate with

i«the indicating members of éach group, means

” o

20
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to produce relative circular motion between -

the frame and the selective device, means for .
locking together and unlocking the frame

and the annunciator-sections and means by
which relative angular motion can be pro-
duced between the groups of indicating
members and the annunciator-sections.,

- 20. In signaling apparatus the combina~
tion of a frame, successively-disposed groups
of indicating members in a circle thereon,; a-

device for acting selectively upon the indicat-
ing members of each group, an annunciator

having seetions adapted to codperate with

the indicating members of each group, means
to produce relative circular motion between

100

105

(10

the frame and the selective device, means for

locking together and unlocking the frame
and the annunciator-sections and a tension
driving device operatively connected with
the annunciator-sections and wound up by
one of the two parts that codperate in the
production of the relative circular motion
aforesaid. - . o
21.- In signaling apparatus the combina-
tion of a frame, successively-disposed groups
of indicating members thereon, stationary

‘electromagnetic devices for operating select-
ively upon: the indicating members of each.

group, an annunciator having sections adapt-
ed to codperate with the indicating members
of each group, driving mechanism by which

the frame is rotated to produce relative mo-

tion between the selective devices and the
groups of indicating members, a support for

the ‘annunciator-sections, ratchet-teeth on
- ‘

"~.
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~Pawl from the ratchet-teeth to allow such

IO

- tion of a frame, successively-disposed groups

~1vely upon the indicating ;
group, an annunciator havin

5

- of each group, welght-actuated electromag-

20

support and the annunciator-sections in a

‘mechanism by which the frame is rotated to |
produce relative motion between the select-

8 | o 847,157

such support, a spring-controlled pawl piv- |
oted to the frame and engaging with said
teeth when the frame is moved by its driving
mechanism, a weight tending to rotate the

direction contrary to the motion of the |
frame and an electromagnet to disengage the !

motion to take place. | -
. 22. In signahng apparatus the combina-

of indicating members thereon, stationary
electromagnetic devices for o erating select-
ﬁmbem of each

sections adapt-

ed to codperate with the indi cating members |

netically - controlled step-by - step - driving

ive: devices and the groups of indicating

members, a. support for the annunciator-
sections, ratchet-teeth on such su port, a
spring-controlled pawl pivoted to the frame

| and engaging with said teeth when the frame
1s moved by its driving mechanism, a weight

tending torotate the support and the annun-

25 .

clator-sections in a direction contrary to the

motion of the frame and an electromagnet to
disengage the pawl from the ratchet-teeth to

allow such motion to take place. G
~ In testimony whereof we have signed our

two subscribing witnesses.

 HAROLD GILBERT BROWN.
o - ERNEST 'DE MERINDOL MALAN.
- Witnesses: I |
' ~ Harry B. Bripece,
ARCHD. J. FrRENCH.
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‘names to this specification in the presence of
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