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- SPECIFICATION fﬁfming paxt of Lettérs Patent No. 445,801, dated February 3, 1891,
. Applicatingl filed November 14, 1890, Serial No, 371,427, (No model.)

To all whom it may concern:

Be it known that I, FREDERICK W. COLE,

of Newton, county of Middlesex, State of Mas-
rachusetts, have invented an Im provement in
Successive Non-Interference Signal-Boxes, of
which the following deseription, in connec-
tion with the accompanying drawings, is a

specification, like letters and figures on the

drawings representing like parts. |
This invention hasforits object to improve
the construction of non-interference signal-
boxes, more especially in the production of a
successive box, or one which when once
started will send in its signal if the line ig

clear or will wait until such time arrives and

- then send in its signal without repetition on
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the part of the operator.
Theinvention consists in a signal-box con-

~taining the following instrunmentalities, viz:

a signaling mechanism, a non-interference
magnet and its armature, means for setting

a signal, means for retaining the set signal

when the line is in use, signal-controlling
mechanism governed by said armature, which
operates to effect or permit the transmission
of the retained signal on that closure in the
signaling-cireuit which is of longer duration
than the longest closure in any signal. The

‘signaling mechanism may be of any well-

known or suitable construction, consisting of
a train-work and a signaling-cireuit changer
adapted to operate the signaling-cireuit to

transmit the box-number. The means em-

ployed for retaining the set signal when the
line is in use may be any form of controlling

lever or device—such, for instance, as a lock- |

ing-lever—which may be movedinto position
to hold the train in suspension, or otherwise

~prevent the transmission of the signal on a
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break in the signaling-circuit. The signal-
controlling mechanism comprehends any
form of device or devices for restoring the
means employed for retaining the signal to
its normal position, or placing it in such posi-
tion as to allow the signal to go in, or not
longer to obstruet the transmidsion of the
signal, only on a closure in the signaling-cir-
cuitoflongerduration than thelongest closure
inanysignal. Bymeansof signal-controlling
mechanism of this kind a box when once
cut out will not again obtain control of the

signaling-circuit until the signaling-cireuit

‘has been closed a louger time than the longest

closare in any signal, and hence will not in-
terrupt a signal going in. |
Figure 1 shows in front elevation the sig-
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naling mechanism of a fire-alarm box having

a non-interference device embodying this in-

vention; Kigs. 2 and 3, details of the non-in-
terference devices alone slightly modified;
F'ig. 4, a modification to be deseribed, show-
ing how a non-interference device embodying
this invention herein shown may be applied
to another form of signaling mechanism; and
Figs. 5 and 6, still
referred to. | o

The signaling mechanism shown in Fig. 1

consists of a normally-wound-train or motor
comprising the main spring ¢, placed on the

winding-arbor o/, theintermeshing gears, and

pinions ¢® ¢ a* @® ¢° ¢ and the escape-wheel
b and escapement not shown. The wheel o

of the train has a flange having a notch

which receives a projection 2on the starting-

lever ¢, which lever is pivoted at ¢’ and is
held depressed by a spring ¢ A circuit-
wheel d 1is secured to the shaft or arbor ’

other modifications to be
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and has bearing upon it the contact-pens d%

The pivoted actuating-pull e engages and
lifts the starting-lever ¢ when depressed, re-
moving the projection 2 to release the motor
mechanism, thereby permitting the circuit-
wheel d to rotate until the notched wheel gt
completes one revolution, at which time the
projection 2 of the starting-lever enters the
notch of the wheel o '

The lever ¢, which I herein denominate a

30

“sigualing-lever,” as herein shown, carries a

contact-point %, which normally bears on a
stationary contact-point ?, said contact be-
ing employed as the usual shunt for the box.

The controlling-lever for the box which
forms a co-operative part of the means em-
ployed for retaining the signal when theline
1s In use is herein shown as'a locking-lever,
(represented in Fig. 1 at 7)) and, as shown, is
tormed integral with the armature-carrying
lever /7 and sector-carrying arm 72 the said

arms diverging from a central pivotal point,
although they may be variously arranged, as

will be more fully explained. When the con-

trolling-lever fis moved for the purpose of
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. shown

D

locking the train, it co-operates with or en-.

oages a pin 25 on the escape-wheel. T'he clee-

fro- magnet 7°1s ineluded in the signaling-
| uremt as ShO‘ﬁ n, during the time Lhe swnal |
ing lever or arnt ¢ is T Ll‘-(}d, althougl it mag |
| be included during the time the bo:x door 18
open or all at the time if the shunt-circuit |
“be omitted.
ver may be changed to lock the signaling

The position of the locking-le-

mechanism after it has started by the demag-
netization of the electro-magnet 77,
the circuit being 1nte1ruptcd, as by a signal

being tranq:mtted fromone Of the other. bo;xes

in the cireuit.

- A stop or lever 20, 1’1‘(—‘:1(1 in its normal posi-

'-t-ion: by a spring or equivalent, is herein |-
as attached to the signaling-lever c,
terminating adjacent to a pro,]ectmn 21 on the.

| :1001{1110-le$*er 7, or it may be on the other le-

20

vers [ ” or £2 s0 that when the signaling-lever

¢ is lifted by the actuating-pull the end of the

said stop or lever 20 will oceupy a postition at

~one side of the said projection 21 on the lock-
ing-lever,and thereby serve as a stop or abut-

ment to prevent the locking-lever. or other

controlling member from stop*mw the train

) during- the time the circuit-wheel d is itself

- interrupting the cireuit.

3{)
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- projection

the StO]J 20, the said

Yet owing fo the

yielding action or independent movement ot
signaling-lever ¢ 1s free

to be lifted at any tlme beuw depressed or

held down by the pro;jeetlon 21 bhOLﬂd 1t be-
in the way. - |

“With the parts as ‘shown in I‘w 1, the bm-'
~door being open, and the m*mcl,tme attracted
~inconsequence,if theactuating-pull be moved

the signaling-lever ¢ will be lifted, the stop
90 will pass to the right-hand side of the pro-
jection 21, thereby holding the controlling-

lever in the position shown, with the arma-

ture against the poles of the magnet, and the
n 2, disengaging its wheel a’, will
permit the motor to operate and transmit the

~signal; but if a signal is being transmitted
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from another box in the circuit at the time
the present or “home” box is operated, the
armature of the non-interference magnet will
not be attracted, and the locking-lever will
occupy a posttion to engage with the pin 25
as soon as the train has moved sald pin 25 up
to it, so that the motor when started by the
signaling-lever will be stopped after it has
been started or held in suspension. It 1is de-
sired to return the controlling-leverto its nor-
mal position as soon as possible, that the mo-
tor may continue to operate and transmit the
signal, and yet a sufficient length of time
should elapse before the completion of the
signal which 1s being transmitted from an-
other box, and hence I have provided means
for controlling the return movement of the
sald controlling-lever, which may be so timed
as to permit the said lever to return to its
normal position in a predetermined length of

65 time after the circuit has ceased to be inter-

rupted or is closed, such means constituting
This con- |

the signal-controlling mechanism.

caused by. capement.

445 801

i fixed to a shaft carr ying a ratehet-wheel 2.

said toothed wheel 2* serving as an escape-
wheel and having co- Opemtmﬁ* with 1t an es-
As the sector-carrying bar f 2 15

retracted, the motor ¢ rotates the pinion '

and mtchet wheel in the direction to allow
the pawl 4% to slip freely over the teeth of the

ratchet, and as the armature is attracted the
sector 1s returned by the force of the mag-

net, and daring its return movement the pﬂwl |
is engaged. and the wheel 2* moved in unison
with the ratchet-wheel, its speed being regu-
lated by the escapelllen‘r

that very shortly after the circuit has been
restored to its normal condition the arm f~

will be restored, and as the controlling-lever
f is movable simultaneously with or con-
trolled by it the motor will be 1e1<_,ased and

the signal will be transmitted. - |
In Fig. 2 the eontro]lmfr-lever fzmd the_
&eetor—ba,r £2 are formed in one piece, which

is loosely mounted upon the shaft of the
armature-carrying bar ', and in this instance
the armature is extended laterally to strike
the sector-bar and move it as the armatureis

retracted, while a spring 2’18 employed to re-
turn the sector-ba,r to its normal DOSItIOll in-

| stead of the force of the magnet, as in Iig.
1, and hence the armature is left free to To-

spond quickly to the 111te1‘1upt10ns of the

circuit.
In Fig. 3 the sector 7?is formed integral

with or attached to the armature-earrylnn*'

bar /7, and the locking-lever fis made inde-
pendent, being pwoted on the shait support-
ing the armature -carrying bar, and said lock-

trolling mechanism, as herein shown, consists
of a letmdmfr dewce herein &hown as a
toothed sector v, attached to the sector-carry-
1nﬂ bar 13, (see Fig.1,) and engaginga pinion.

70.___.

1A spring-controlled pawl 718 pivoted to the B
side of a toothed wheel 7*,mounted loosely on

the shaft carrying the re atehet-wheel ?, and g

'80_: |

It will thus be seen

9C
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mﬂ'-lever 7 1s moved away from the mon-in-

terference magnet 1nto pOSltIOH to lock the
train by means of a spring £*° when permit-
ted to do so by means of the armature which
lies in the path of movement of thesaid lock-
ing-lever.

Referring to IFFig. 4, the controlling-lever f
is connected with the retarding device and
carriesthe armature. A shoulder f* isformed
on said controlling-lever, with which co-oper-
ates a Sprmfr-coutrolled arm or stop f° the
funection of said arm or stop f*and the shoul-
der 1% being substantially the same as the

function of the stop 20 and projection 21.

(Shown in Fig. 1.) | .
Referring to Fig. 9, a motor mechanism 1s

shown deapte.d to be wound up as the sector

t is pulled down. One of the wheels of the
train, as¢’, hgs a rim 7* with a noteh #*. The
loekmg-lwer. f is shown as secured to-the
srmature, so that when the armature 1s re-

tracted the train is engaged by the locking-
lever f. The escapement or retarding device

in this and other ficures is timed to consume

rig
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a little more time in operating than is ocecu-
pied by the longest break in the signal-wheel
SO that the locking-lever

?

J will not be moved

~or returned sufficiently to release or disen-

LO
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gage the signaling mechanism on a closure of
short duration. By thus timing the retard-
Ing device it will not be necessary for a box
to be held in suspense a long time aftera sig-

nal has been transmitted, as the locking-le-

ver will be restored almost immediately after

the first signal has been completed, and the

second can then follow Iimmediately.

Referring to Fig. 6, the locking projection
or stop 1s arranged oil the spring-arm 80, cor-

responding with the yielding stop 20, IFig. 1,

and a projection 81 is arranged on the arma-

ture-carrying lever, which corresponds with
the projection 21 and subserves the same fune-
tion. In all instances shown a “successive
box appears. |

As I have herein shown my invention as

applied to signaling mechanism of different

fm‘m_s, I do not desire to limit myself to its
application to any particular form.
It is not intended to limit this invention to

the specific form of means for retainingthesig-
‘nalsetwhenthe lineisin use, or to the specific
form of signal-controlling mechanism herein
shown, as it is obvious that other forms or

constructions—such, for instance, as that
shown in my pending applications, Serial No.

020,007, filed October 10, 1889; No. 351,192,

filed November 2,1889; No. 353,845, filed May

81, 1890; No. 352,099, filed May 16, 1890; No.

35

40

45

55

60

“desceribed.

548,785, filed April 21, 1890; No. 300,423, filed
May 31, 1890; No. 352,550, filed May 20, 1890;
No. 355,827, filed June 3,1890,and No. 858,600,
filed July 14, 1890—could be substituted with.
out departing from my Invention, which is to
be construed broadly, irrespective of ths Spe-

cific forms of meansandmechanism eraployed.

1 claim—

1. Asucecessive non-interference signal-box
contalning the following instrumentalities,
viz: a windable signaling mechanism, a non-
interference magnet;its armature, means for
setting a signal, means for retaining the set
signal when the line is in use, and signal-con-
trolling mechanism governed by said arma-
ture and constructed and arranged to effect
or permit the transmission of a signal on a
closure in the signaling-circuit of longer du-
ration than the longest closure in any signal,
substantially as set forth. |

2. In a signal-box, a signaling mechanisin,
signaling-lever, and a locking-lever which
when moved positively engages and holds
the signaling mechanism, combined with an

electro-magnet and its armature, movement .

of which in one direction moves the locking-
lever into engagement with the signaling
mechanism or train, and a retarding device
for the said locking-lever, substantially as

0. In a signal-box, signaling mechanism
and a non-interference electro-magnet, com-
bined with a locking-lever controlled by the

armature of the said electro-inagnet, and

adapted to be moved freely or unrestrained

in one direction to lock the signaling mech-

anism by a change in the condition of the

cireuit, and a retarding deviee for the said
locking-lever, which is engaged by said lever
on its return movement, that the said lock-
ing-lever may return to its normal position
slowly, substantially as deseribed. |

4. In a signal-box, a signaling-train and a
locking-lever movable freely or unrestrained
1n one direction to engage and hold the sig-
naling-train, and a non-interference electro-
magnet permitting such movement, com-
bined with a retarding device which is en-
gaged by said locking-lever on its return
moveient, said retarding device being timed
to restrain or retard the said locking-lever a
little longer time than is consamed by the
longest impulse of the signal-wheel, substan-
tially as deseribed. S

5. In a signal-box, a signaling-train, sig-
naling-lever, and locking-lever 7 for the sig-
naling-train, combined with the non-inter-
ference electro-magnet, its armatu re-carrying
bar, the sector ¢, pinion ¢/, ratchet, pawl, and
escapement, substantially as deseribed.

0. In a signal-box, the signaling mechan-
ism, combined with a non-interference mag-

net, its armature, and a lever adapted to co-

operate with one member of the said signal-
ing mechanism and control its operation,
movement of said lever being governed by
the armature of said non-interference mag-

net, and a retarding device for retarding or

restraining the movement of said armature
in one direction only, substantially as de-
scribed. o |

7. In a signal-box, the signaling mechan-
iIsm and signaling-lever therefor, and a stop,
as z, on one of the members of said signal-
ing mechanism, combined with the non-inter-

ference electro-magnet, and the locking-lever
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/, controlled by said electro-magnet, the en-

gaging end of which, when in its abnormal

| position, enters the path of movement of the

S

sald stop 2, but does not contact therewith
until the member having the stop has moved

& short distance that the signaling-train may

be stopped after it has been started, but be-
fore its first impulse has been transmitted,
and there held until released by said locking-
lever f, after which it continues to operate
and transmit its signal, and a retarding de-
vice for retarding the movement of the said
locking-lever from its abnormal to its normal
position, substantially as described.

3. Inasignal-box, the signaling mechanism
comprising as a co-operative part of it a mem-
berhavingastopand astarting lever,combined
with the non-interference electro-magnet, a
locking-lever,movement of which is controlled
by the armature of the said electro-magnet,

15
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said locking-lever when in its abnormal posi-
tion engaging the aforesaid stop to stop and
render inoperative the signaling mechanism
L after it has been started, and an adjustable
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retarding device co-operating with the lock-
ing-lever on its return movement, substan-
tially as deseribed. |

9. Inasignal-box,thesignaling mechanism,
signaling- level therefor, the non-interference

magnet, and its armature, combined with the !

pwoted three-armed 1ever the arms of which

radiate from the pivotal pomt of the said le-

ver, one of which arms carriesthe said arma-
ture, another of which arms serves as a lock-
ing arm or lever and engages and locks the
Slﬂ‘lldlm o-train when moved intoits abnormal
position, and aretarding device, substantially
as described, co-operating Wlth the third arm
only on the return movement of the said
three-armed lever to its normal position,sub-
stantially as described.

10. In a signal-box, the signaling mechan-
lsm and awualm o-lov er, the non-interference
magnet, (,md 1S arnnature combined with the
movable stop 20, mde[;endent of but moved
by thesignaling- le\f er when the latteris litted,
and the prowetlon 21, with which the stop co-

“operates to hold the armature of the said non-

interference mfwnetm fixed position,substan-

tially as deseribed. |

11. In a signal-box, the signaling mechan-
ism and Slt?"llcl,llllﬂ—-lbi"el the non- mter[emnce
magnet, its armature, and alocking-lever for
the 310"11.:11111*0 mechanism eontr‘olled by said

drmatme cembmed with the movablestop for |

the locking-lever, its engagement therewith
depeudmn on the p051t1011 of the armature of

!
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the non-interference magnet, substantially as
described.

12. In a signal- box the Sln‘lmlmﬂ mechan-
ism and %wnalmﬂ lever, the non- mtel‘ference
magnet, 1t5 armature, a,nd a locking-lever for

the blﬂn‘lhﬂﬂ 11lechamsm contmlled by said
| -dl"ll]dtll re, 50111b111ec1 with a movable stop for
the 1001{1110* lever, controlled by the armature
| of the non- 111lel‘fer*ence magnet, substantially

as deseribed. | |
13. In a signal-box, the Sl”ll&lil]ﬂ mechan-

ism and slfrlmhnfr-level‘ the non-mterference
magnet, its armature, :_md a locking-lever for
the SIG‘D.«HIHU‘ l’rledmnlsln controlled by said
ar mature combmed with a movable stop for
the 10(3]{1110 lever independent of but con-

trolled by the signaling-lever Substantmlly as-
described.

14. In a fire-alarm system, several boxes

connected in circuit and each having a stop -

on one of its co-operating members, and a

non-interference magnet and a locking-lever
controlled by the ar maturethereof, and a dif-

ferently-timed retarding device co-operating

with the locking-lever of each box on its re-

turn movement, sub&t&ntmlly as described.
In testmmny whereof I have signed my
name to this specification 1n the presence of

two Sllbbbt‘lbll]“‘ wiltnesses.
I‘REDLRIOh W. COLE.
Witnesses:
BERNICE J. \TOYDS
EDW’ARD I, ALLEN
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