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To all whom it may concern: -
Be it known that I, FrEDpERICK W. COLE, 2

citizen of the United States, residing at New- | other modification.

ton, county. of Middlesex, State of Massachu-
setts, have invented certain new and useful

Improvements in Automatic Non-—Interfering

Repeaters for Fire-Alarm Circuits, of which

the following is a specification.

- The present invention relates to automatic
repeaters for fire-alarm circuits wherein a
plurality of street-circuits each COMpIisINg

boxes and signals and a street-magnet are

‘employed and which repeat the signal re-
celved from one circuit over all of the other

circuits and actuate the signal devices in such ,

circuits and may also actuate additional S1@-

‘nal devices on separate circuits. .

_The object I have in view is the production
of a device which may receive a signal from a
street-circuit and repeat the signal to other
street-circuits without danger of interrup-
tion from other signals sent over any of the
circuits over which thesignal is being repeated
even though two or more signals be started
at the same instant of time and without the

~signal in control being interrupted or muti-

30

lated. - In other words, my object is the pPro-
duction of a repeater which will have all of
the attributes of the most-highly organized
street-signal boxes and which will not only
absolutely prevent interference, but which
will not mutilate the sienal received..
Anotlier object is to produce a device which

~will cut out the street-circuit over which a

35

' signal devices therein, the signal in control
repeating its signal to all of the other street-
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signal is being sent when such signal is locked
out, so that the locked-out sienal will be sent
“er 1S own street-circuit and actuate the

circuits except the one cut out. o
I attain these objects by the mechanism
1lustrated in the accompanying drawings, in
‘which— o S
Figure 1 is a perspective view of the neces-
sary parts of a device embodying my inven-
tlon.  Kig. 2 is a diagrammatic view show-
ing the several circuits.  Fig. 22is a diagram-

matic view showing the parts at rest and wait-

ing the reception of a signal.” Figs. 3, 4, and
H are views ol a modification showing, respec-
trvely, the parts in the normal posttion, the

control. Figs, 6, 7, and 8 are views of an-
other modilieation similar to the three pre-
ceding ficures,e Iigs, 9 10, and 1] present.
till unother modifiention, . Figs, 12,13, and

| provements added.

position should their
broken or for any other reason. To the re-

arts while locked out, and the parts while im |

14 are similar views of another modification.

Figs. 15, 16, and 17 are similar views of an-
Kig. 18 i1s 2 view show-
ing a modification in which additional mag-
nets are emploved as substitutes for mechan-
1cal devices. Figs. 19 to 22 represent the
moving elements of a modification based
upon the structure disclosed in my Patent
No. 616,222 hut with my present Improve-

‘ments applied.

In all of the several views like parts are
designated by the same reference characters.
The structure illustrated in Figs. 1 and 2 is
based upon that disclosed in the patent to
Francis A. Skelton, No. 569,250, dated De-
cember 28, 1897, but with my present im-

In Fig. 1, 1 and 2 represent the street-mag-

nets, each of which forms a portion of a

street-circuit embracing a number of call-
boxes and signaling devices, the circuits be-
ing normally closed. It is to be understood
that as many street - magnets are employed
as there are street- circuits. The number
added, however, will not change the princi-
ple of the device. - The armatures 3 3 are
carried on levers 4, pivoted to the frame (not
shown) and retracted by springs 5 when the

magnets are deénergized and they are not

‘otherwise prevented. These armatures and

levers constitute moving. devices. RKach
moving device has two positions, a normal
or attracted position and an abnormal or re-

‘tracted position, the first when the magnet

1s_energized or the member locked out, as
will be explained, and the second when the
magnet 1s deénergized and its armature is
free to be retracted. 6is the resctting-shatt,

carrying a series of levers 7, provided with

adjusting-screws 7/, as shown, for engaging

with the levers 4 and resctting all of the mov- .

ing devices which may be in the retracted

setting-shaft 6 is secured an arm 8, which,

‘through a link 9, is connected to a lever 10,

which is provided with a pin 11, which in

turn will engage with an offset in the free

extremity of an arm 12, carried upon the
shaft .13, The shaft 13 may be rotated by
clockwork of the customary type, (indicated
generally by the character 14,) which con-

street - cirveutts be
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stitutes a repeating-train and which com-

prises a train of gears and a drum and cord

IIO

and weight, the latter two not being illus-

trated.  The end of the lever 12 engaging
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with the pin 11 will serve as a lock to pre- |

vent the shaft 13 from rotating. Should the
lever 10 be elevated a sufficient distance to
cause the pin 11 to clear the offset end of the
lever 12, the shaft 13 will be revolved by the
repeating-train. The lever 10 is provided

with an upward-extending portion which is.

provided with a small friction-roller 15, which
1s adapted to engage with a cam 16, carried
by the shaft 13.
cam 1s such that when the lever 12 is in en-
gagement with the pin 11 the lever 10 may
be elevated a sufficient distance to disengage
the pin from the lever before the roller is
stopped by engagement with the cam 16.
Upon the shaft 13 and cam 16 revolving’ the

roller 15, engaging with the latter, will be -

forced downward, so that the arm 12, com-
pleting its rotary movement, will engage
with the pin 11 and will be there held until
again released. The shaft 13 is provided
with & cylinder 17, of insulating material,
carrying plates 18, of metal, which engage
with the brushes 19 and complete the street-
circutts momentarily during the revolution
of the shaft 13, thus repeating the signal.
The cylinder may be provided with addi-
tional contact-plates 182, which will engage

with additional brushes 192, forming a por-.

tion of additional signal-circuits 19", includ-
ing signal devices 19° if such are desired.
The locking - shaft 20-carries a plurality of
angle-levers 21, supported upon eccentrics 22

above and in front of each moving member.

These angle-levers constityte means for con-
trolling the lock - out levers, as will be de-
scribed, and each has three positions—viz.,

first, an elevated position before a signal is

- received and after a sufficient interval of

40

time hag elapsed after the receipt of a signal;
second, a lowered retracted position, and,
third, a lowered attracted position, the two
last positions being assumed during the re-

- ceipt of a signal. The locking-shaft is adapt-

45

ed to be given a half-revolution by means of

a locking-train (shown generally at 23) and

provided with the usual cord and weight.
(Not shown.) The movements of the lock-
ing-train are controlled by a timing-train.
(Shown generally at 24.)

timing-lever 25, provided at its free extrem-
ity with a roller which engages with a cam

26, secured to and revolved by the shaft 13.

55
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This timing-lever is provided with a releas-
ing-sector 27, having a notch by which the

relatively short and long extremities of the
~double lever 28 may be engaged and permit

the locking - shaft 20 to alternately make
about a half-revolution. Each of the angle-
levers 21 is provided with a recess 29, which
1s caused to engage when permitted by means

of a counterweight 30 with a spring 302, car- |
ried by the free extremity of the locking-le-

ver 31, This extremity of the locking-lever

The configuration of the

: This timing-train-
“has connected to it by a friction-coupling a

810,012

1s formied with a hook 32, which engages. with
a similar hook 33 made upon the moving
member.
means for locking the moving members in

the normal or attracted position. - The lock-

ing-levers 31 are counterbalanced and are de-

pressed at the proper moment upon each op-

eration of the repeating mechanism by means
of levers 312, carried upon the second reset-
ting-shaft 34. This second resetting-shaft
1s osclllated by means of an arm 35, connect-
ed to a lever 36, which is provided with a

roller'adapted to engage with a cam 37, car-

The locking - levers constitute

70

75

ried upon the shaft 13. Above each street-

magnet 1s a cut-out lever 38, which is nor-
mally elevated by a spring (not shown) to
engage with the fixed contact 39, thus con-
stituting a switch or cut-out. The contact
and lever are connected so as to form a por-
tion of the street-circuit. The free end of
the lever is provided with a cam-shaped ex-
tension 40, which may be engaged by a pin
41, carried by the angle-lever 21. 42 is a
shaft mounted above and pavallel to the re-
setting-shaft 6 and carrying fingers 43, which
are adapted to reset theindices 44 when such
are released. |

So. much of the device described is quite
similar to that disclosed in the Skelton patent
above referred to. S

The mechanism so far described will pre-

vent.interference by signals received after the

apparatus hasreceived and is repeating 2 sig-

‘nal. It will not, however, prevent interfer-

ence by signals received simultaneously.
Such signals will all be received and repeated
with unintelligible results. The additional
mechanism by means of which the desirable
and .new results are secured is as follows:
Mounted adjacent to each moving device is g

30
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lever 45, which is preferably pivoted to the °

‘shaft 42, a block 46 surrounding the shaft
‘and provided with a notch which will prevent
endwise movement of the lever 45 and will
also limit, if desired, the extent of its oscilla-

tory movement, the extent of movement be-
g detérmmed by the length of the slot.

Kach lever 1s provided with an extended por-

tion 47, having a flat upper surface and a
notch 48. It 1s also provided with a depend-
ing portion 49 and a lateral extension 50, the

latter constituting a counterweight portion.
‘HKach angle-lever 1s provided at its lower ex-

tremity with a pin 51, which may bear upon
the extension 47 or rest within the notch 48,
as depends upon the position of the parts.
Each lever 7 of theresetting deviceis provided
with a pin 52, which may engage with the
downward projection 49. The lever 45, to-
gether with the pins and notches, constitutes
a means for holding the angle-lever in the re-
tracted position.

The operation of the device is as follows:
The street-magnets 1, 2, 12, and 22 being each

| In a normally closed street-circuit their arma-

110
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tures 3 3 will be attracted, as shown in Fig.
2%, "As soon as a signal (which is composed
of alternate makes and breaks of the circuit)
1s .sent 1t will be received by the magnet
in the circuit, which magnet will be deéner-
gized ond its armature retracted by means of
its spring 5.  This retracting motion will os-

cillate the shaft 6 through the lever 7, raise

the link 9 and lever 10, causing the pin 11 to
slip by the end of the lever 12 and permitting
the shaft 13 to make a revolution by means
of its train of gears. This will rotate the evl-

inder 17 and pass the plates 18 under the |
‘brushes 19, thus completing and then break-

ing all of the street-circuits-except the one
over which the signal is being received, which
circuit will not be interfered with, as the cut-
out in that circuit will not be opened, the op-
eration of which will be described subse-
quently. As the shaft 13 rotates the roller
15, engaging with the cam 16, will lower the
lever 10, oscillate the resetting-shaft, and re-
turn the armature to position in front of. its
magnet. _
ver 12 and prevent further rotation of the

shaft 13 until the magnet is again deéner-

gized, when the.same operation will occur.
Upon the shatt 13 revolving the cam 26 en-

gaging with the lever 25 will move 1t, so that

the arm 28, engaging with the notch in the re-
leasing - sector 27, will permit the locking-

train 23 to 1mpart approximately a half-revo-
lution to the locking-shaft 20. This will de-
‘press the angle-lever 21 by means of the cam.
This movement, it will be understood,
takes place immediately. upon the rotation

22,

of the shaft 13 and before it has rotated to

40
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any considerable extent. The retraction of
the lever 7 will, by means of the pin 52 engag-
ing-with the depending portion 49 of each of
the levers 45, oscillate them upon their axis.
The angle-lever 21 will: be moved backward
by its engagement with the lever 4 as the lat-
ter 1s retracted and permit the pin 51 to drop
in the notch 48.  This lever 45 will only be

moved so as to have its notch 48 out of the
path of engagement of the pin 51 when the

lever 7 is 1n its farthest retracted position,
and the lever 7 in returning to normal will al-

low the nioteh 48 to come far enough upward
to engage the pin 51 before the lever 21 has

-swung forward far enough to get it out of the

55

-an operating moving device.’

"1e)
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range ol said notech. Therelore the said le-
ver 21 will always be held from swinging en-
tirely forward when actuated by or following
_ . The parts will
then be in the position shown at Ain Mg, 2.
At the same time the moving devices of all of

the other street-magenets will be in the re-

stored position. Their levers 45 will be os-

cillated 1 a manner similar to that of the |

magnet over which the signal is being sent
but as their angle-levers 21 will not be oscil-
lated, but simply depressed by the action of

-

| sector and rotating the locking-shat
The pin 11 will engage with the le-

ously-locked-out moving devices.

‘as they move in unison. _
as the movine device ol one magnget s re--

_ '-_3

| to rest upon the extensions 47 of the levers
- 45. .In this position the notch 29 will engage

with the spring on the locking-lever 31, de-

pressing 1t to cause its hook 32 to engage

with the hook 33 on the armature-lever 44,
and thus lock out the moving member. At
the same time the pin 41 will engage with the
lever 38 and separate it from contact with the
part 39, at this point breaking the street-cir-
cuit. The parts codperating with such
locked-out moving member will be in the po-
sition shown at Cin Fig. 2 and will leave the
device over which the signal was originally

received 1n control, with its street-circuit

at 38 and 39 closed. The parts will work in

-this manner during the time the signal is be-
Ing received and repeated as many times as:

provided for by the street - box.  After the
signal 1s completed a time will elapse until
the timing-train moves the lever 25 against
the base of the cam 26, permitting the arm
28 to pass-through the noteh in the releasing-
! t 20, the
balance of its revolution. Thiswill, through
the agency of the eccentrics 22, elevate all of
the angle-levers 21 to the position shown at

70

75

Sa

A in Fig. 2, thus unlocking all of the previ-

_ The ap-
paratus will be then in position to receive and
repeat another signal. Should two signals
be received at about the same instant of time
on different circuits, they will actuate their
own street-magnets, all other street-magnets
having their moving deviees locked out as
previously described, and the sienal will be

repeated over the circuit of such locked-out

magnets. The two magnets in control will
actuate their moving devices together so long
As soon, however,

tracted, while the other i3 10 restored or at-

tracted position, the one to first become re~

tracted will lock out the moving deviee of the
other magnet.  The veason for this is as fol-
lows: The two moving deviees which move

[§ale

110

i unisont will have their angle-levers 21 held -

away from thewr lock-out levers 31 by en-
cagement ol thewr pims 51 with the noteh 48,
They will be moved, as previously deseribed,
mto these notches 48 by the retraction of

their armature-levers 4, which, as previously -

described, will engagewith the lower extremi-
ties of the angle-levers 21, As soon, how-
ever, as one of these armature-levers 4 ceases
to be retracted it will Tail to moeve out its an-
ole-lever. The lever 45 will, however, be
oscitlated by the lever 7 in retracting, there-
by releasmg the pin 51 from the noteh 48, and
thus allowing the angle-lever 21 to swing for-
ward until the showlder in its noteh 29 passes
over the spring 30* on the lever 31, which is

depressed at this time Dby lever 312, which
acts at cach operation of the repeater to
thereby lock said lever 1n such position there-
their eccentrics 22, their pins 51 will continue | after so that its moving deviee will-be locked

115
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out and will not respond to the impulses of
1ts magnet thereafter. To make the opera-
tion more .clear, the simultaneous receipt of

~ two signals, as shown in Fig, 2, may be de-

10

20

25

scribed. . At B the moving member of the

-box 1s shown as arranged for sending the sig-

nal ’3-2,"" the box D to send the signal
'2-1-2.7 Should both boxes be sprung si-
multaneously or nearly simultaneously, the
correspongding street-magnets will be deéner-
gized, the mechanism actuated, and the inac-

tive or energized magnets locked out, as at C,

breaking their circuits and allowing the first

umpulseof thetwosignals, whichareidentical,

to be repeated over such locked-out circuits.
The second impulse of the two signals will be
sent under exactly similar conditions. When
the box at B is sending its third impulse, the

“box at D will be at the position to produce
the pause or rest between the ‘2”7 and the
177 of its signals.
cwt will be broken. - Its armature, how-
ever, will be returned to the inactive position
(shown at A) 1y means of its lever.7, and its
lock-out lever 31 will be depressed at the

Consequently that cir-

~ proper moment by means of its lever 312 en-

. gaging with the moving devices and prevent--

~ngits retraction when the lever 7'is again re-

30

~ The movement of t
35

- to such magnet.

_'40

45

B has been received,
“the angle-lever at D is swung in after it has
“been lowered by the rotation of the shaft 20;

55

tracted. The third impulse of the signal at
13 will bé now sent, energizing and defnergiz-

ing 1ts magnet, allowing its moving device to

become retracted, and actuating thestarting-
the impulse as before.
e shaft 6 at this'impulse
will retract the lever 7 of the magnet D and

train and repeatin%

rl

52 with the lever 45 adjacent
This will release the
from the notch 48 and allow the angle-lever

engage the pin

21 to swing mward, engaging its notch with |

the lock-lever 31, whichis depressed, as above
deseribed.  The moving device at Dwillnow

be completely locked out, for when the cir--

cutl 1s again completed .to send the ‘1" of
s signal the moving device cannot respond,
because 1t 1s engaged by the lock-out lever
31, which cannot rise owing to the pressure
of the angle-lever 21.- The magnet will re-
main locked out until after the completion of
the revolution. of the shaft 20, which can
occur only after a .suitable interval has
clapsed after the last impulse of the signal at
It 1s to be noted that

so that its pin 41 will pass below theleut-out

~lever 38 and not above it, as at C.  Conse-

quently the street-circuit at I) will not be cut

_'- out and the signal from B will not.be repeat-
~ed over 1t. The signal at' D will be contin-

K

ued to be received, but will not be repeated
- over any other circuits, as its street-magnet
~ will be locked out. It will be understood,
therefore, that when a signal is- locked out

~should a plurality of signals be received at

65

the same time such signal will not be muti-

pin 51

shaft 6.

‘modification.
-21.1s mounted in a slot 57 on a pin carried by
‘an arm 58, secured to the shaft 20, so that the
~angle-lever may be elevated under some con-

toward said lever.
their normal position. * Should two or more
magnets receive a signal suniiltancously, then
the moving devicés.will continue to move so

810,012

lated, but will be continued to be sent over

its own circuit, while the magnet in control
will repeat its own signal over the. circuits
which are primarily locked out and will of

course actuate the signal apparatuses in its 7o

own circuit. . _

My invention may be modified in-many
ways. In Fig. 3 thelever 45 is provided with
a f{inger 53, which may engage against a cor-
responding finger 54, carried by the angle-le-
ver 21 and lock out the moving member 4 by

engagement therewith, as shown in Fig. 4,

The lever 45 is disengaged from engagement
with the angle-lever by meéans of a pin car-
ried by the arm 55, secured to the resetting-
In lieu of eccentrics on the shaft 20
lever - arms .are employed, as shown, and
springs take the place of the counterbalances

to engage the angle-levers with the lock-out

levers 31. _
In Kigs. 6, 7, and 8 is shown still another
In this viéew the angle-lever

ditions without affecting the position of the
arm 58. The lock-out device comprises the

léver 21 and a short pivoted lever 59, con-

nected by a link 60 to a lever 61, secured to
the shaft 6, and which may be a portion of
the lever 7. Asshown in Fig. 7, the lever 59

being oscillated by the retraction of any ar-
‘mature will engage with the bottom end 56

and lift the angle-lever21,so that it can swing

Into position to lock the lever 31, thus lock-
ing out,-the moving member 4 of any circuits
which operated simultaneous and have
ceased to so operate.. In Fig. 8 a circuit is

shown in control. The angle-lever 21 is
swung back by the moving device 4 in re-

tracting and cannot swing forward to locking

position of Kig. 7 when said moving device is
restored, as the lever 7 in restoring also turns
the short lever 59 into normal position, which
thereby allows the lever 21 to drop the length
of 1ts slot 57, and thug bring its locking-shoul-
der below the end of the lever 31 as it swings.
Fig. 6 shows the parts

long as they move in unison. As sdon as they
cease to so move, then the {irst one to reach

others in the attracted- position by the en-
gagement of the lever 59 with the bottom
portion 56 of the angle-lever of such magnet,

thereby lifting the same from dotted-line po-

75
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‘the retracted position will lock out all the

120

sition n Fig. 7, so as to enable it to swing to

the full-line position there shown. |

In Ifigs. 9, 10, and 11 a somewhat-different
structure 1s shown. . In this view in lieu of
the angle-lever a horizontal lever 62 is pro-
vided, Tm‘\ging an angular offset 63 at. its free
extremity. This lever 62 is so pivoted in re-

125
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~ ing their levers
“shown in Kig. 10. _
will then engage with the levers 4 and serve.

IZQ

30

move In unison.

810,912

lation to the armaturé-l'wer 4 and the\réleas- !‘
ing-lever 7 that it may rest upon the latter

and permit the former to swing under the ofl-

set. A restoring-shaft 64 is provided with a |
cam 64*, which 1s adapted to engage with a |

lever 62 and elevate the latter after the sig-

nal has been repeated. The shaft 64 is actu-
ated by mechanism similar to the locking- |

shaft 20, so that it.will make a slight partial
revolution immediately upon the receipt ol a

signal and will complete its revolution after a

definite time has elapsed after the signal has

- been received. In operation an armature-
lever 4 being retracted, as shown in Fig. 11,
by the demagnetizing of its magnet will en-
“gage with its lever 7.and oscillate the shaft 6,

retracting all of the other levers 7 and allow-
62 to drop to the position
The offset of the levers 62

as a means for locking them out. Should
two moving devices be actuated at the same
time, they will be free to move so long as they
Should; however, one be
attracted while the other is still retracted, the

lever 7 being also retracted at such time will |

allow the lever 62 to d‘fop, thus locking out
the lever 4 first attracted.. Instead of the

‘cut-out device already described that shown

in these figures may be employed. = The part
65 is fixed,

position shown in Fig. 10 and be supported

35

hy the lever 62, breaking contact when the
device is cut out. A dog 66*, adapted to be
engaged by the cam 642, serves as a means for
returning any moving member of which its

- street-circuit should be accidentally broken

- sition after the completion of a signal.
40

and also restores the levers 62 to normal po-

4

.The modification shown in Figs. 12,13, and
14 employs a lever 68 in lieu ol an eccentrie

on the lock-out shaft 20 and a cam-shalt 69,

~which is geared to and rotited once at each

45

impulse of the repeating mechamsm.  This

cam-shaft carries a double gibbous cam 70,
which will engage with the lock-out lever 31.
and depress it, so that its hooked extremity

- can engage with the lever 4 to hold 1t in nor-

“mal or restored position.

' 50

The lever 21 can

hold this lever 31 in its locking position to

lock out all the moving members not i con-

trol. It will be noted that the double gib-

bous cam 70 has one end longer than the

~other and its shaft is revolved simultane-

55

ously withthe restoration of the lever 7, asit )

_is geared to the revolving shalt that restores

60

65

said lever. Iig. 12 shows the normal posi-
~tion of the parts.

Ifig. 13 shows an operat-
ing-lever locked out, with the lever 7 retract-

ed and the cam 70 at its first uarter-turn

when it depresses lever 31 to ifs'greatest ex-

tent .and low enough to allow the lever 21 to
swing forward and lock it, which lever 31 will
do forevery operating-lever that has started - |
TFig. | device 4 will be attracted, the circuit 78 com- 130

in unison and has ceased to so operate.

[

while 66 may drop down to the-

ilever, bein

{
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14 shows the 'opéi'ating-leirér in control. It
has been restored by the lever 7, and just as

it is so restored the short end of the cam 70

will have depressed the lever 31 enough to

catch and hold said lever, but not far enough 70

to allow the lever 21 to swing forward to its

locking - position. © The lever 31 will there-

after be held in this locking position by

“the friction of the operating-lever pressing

against it; but when this pressure is taken 75
off by the attraction of the magnet then said

being counterbalanced in theusual way, .
will be free to and will swing upward, allow-

| ing free passage-way for the operating-lever
to be again retracted on the next break in its 8o

circult. - - |
In the modification illustrated in Figs. 15,
16, and 17 instead of the shaft and cam a

shaft 71 is employed and is rotated at each
impulse in the same way.

. This shaft actu- 85
ates a bell-crank lever 72 by means of a crank
73 and link 74. . The two extremities of the
bell-crank alternately engage with the lock-

out lever and spring on the end of 1t in & simi-
lar manner to the double cam 70. - In Fig. 18 g0
thesaie ideaiscarried out with lock-out mag-.

' nets instead of mechanical devices.  This de-

vice is somewhat similar to. that disclosed In
the patent to W. I1. Kirnan, No.749,387,dated

a local circuit 78, which ineludes a battery 79
and a magnel 80 for actuating the starting
mechanism.  This cireuit also includes cut-

Couts ST 817, actuated by the moving imen- 1oo

bers 4 4. Adjacent each moving device 4 18

an armature 82, attracted by the-lock-out
magnets 77 and 77*, and when dropped passes -

within the range of movement of the moving

deviee 4, as shown in broken lines at magnet 103
77, preventing rétraction of the-latter. A

restoring-shalt 83, actuated by the timing-
train and careying a cam 84, moves the arma-
ture 82 within the attractive scope of its
magnet.
cai 84 Lo return 4he moving device 4 against
its street-magnet should for any reason that
circuit remain: broken. I operation when.
the street-magnet is deénergized the nHoving -

device 4 is retracted as shown, at the mag- 115

net 77¢, breaking the localeireuit 78 at theeut-
out S1* and actuating the starting device by

means of the maguet 80, This wilk deéner-

gize the cut-out magnet 77* and allow its ar-
mature 82 to drop out ol the magnetic field-. 120

and assume the position shown in broken
lines at 77 and lock all the moving devices
and break the line-circuit at 82*. It will,
however, not drop beyvond the field of mag-

netic attraction of the active non -interfer- 125
i ence magnet 77+ of the Street-magnet, but

will be supported upon its moving meinber,
keeping the line-circuit closed at 82°. Un
the magnet being again energized 1ts moving:

In these views 77 and 77% 95
are thenon-interference magnets connectedin

A dog 85 may be moved by the 110
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leted, and the armsture 82 attracted, as the

ocal circuit 78 will be closed at 812 before 82

is released. Should a ‘street-magnet remain

energized, its moving device 4 will not be re-

¢ tracted. This will permit its corrésponding

- non-interference armature 82 to drop to the

dotted-line position shown, thus locking out

the street-magnet. Should two magnets

~start in unison, the one.which is first in the

10 retracted position thereafter will break the

‘local circuit 78 and allow the non-interfer-

ence armature 82 of the other to drop, as

shown in broken lines, thus locking out that

- moving device. The non-interference arma-

1¢ tures are returned by means of the restoring-
cam 84. . L

In Figs. 19, 20, 21, and 22 are shown my

- shown in my Patent No. 616,222, dated De-

20 cember 20, 1898. In this case the lock-out

device 86 1s normally held (see Fig. 19) by

the moving device 87, which 1n retractive po-
sition allows said lock-out device to immedi-
ately drop, (see Fig. 20,) and all such devices
25 that do not drop will be immediately picked

~up by a cain 88 on the revolving shaft 89 (see’

Fig. 21) and moved to engage with the abut-
ment 90 and lock their respective armatures

- from operating. The lock-out device or de-
3o vices which first move are thereafter alter-
‘nately held in a second position (see Iig. 20)

by the releasing-lever 91 and their respective

moving devices 87. If two moving devices
are operated simultaneously In the begin-
35 ning, thefirst one thereafter to-bein attracted
position out of unison with the other will 1m-
“mediately get locked out by a further move-
ment of its locking-out device, as shown
~ the dotted-line position in Fig. 21, After
40 these locking devices have been locked out
" they cannot be again restored.until after the
‘end of the signal T)y cam-shaft 89 completing
its revolution when released by time-train.
- In Fig. 22 the releasing-lever 91 1is placed
45 within the opening in the moving device
instead of above, as'shown m Iigs. 19, 20,

and 21.. _ T |

I claim— '

_ 1. In a non-interference repeater for fire-
‘5o alarm circuits, the combination of a series of

street-circuits each embracing a magnet and
a moving device which controls. means for

repeating the signal, means for repeating the

signal over the street-circuits, and a locrl;fﬂr,

5% each moving device, the lock being controlled
- by that moving device which is first in the re-

- tracted position after a plurality of the mov-

ing devices have been simultaneously oper-

ated and have-ceased to move in unison, to -

60 lock out and render inoperative all of the
other moving devices, whereby the signal of
the circuit in control will be continued to be
‘sent without mutilation. =~ - .

2. In a non-interference repeater for fire-

65 alarm circuits, the combination of a series of

e p——— -

idea as applied to a device similar to that |

street-circuits each embracing a magnet and

a, moving device which controls means for re-
peating the signal, a lock for each moving de-
vice, and means for mechanically controlling
the lock, by that moving device which 1s first
in the retracted position after a plurality of
the moving devices have been simultane-

-ously operated and have ceased to move in

unison, to leck out and render inoperative all
of the other moving devices, whereby the sig-
nal of the circuit in control will be continued
to be sent without mutilation. '

3. In a non-interference repeater for fire-
alarm circuits, the combination of a series of
street-circuits each enibracing a magnet aned
a moving device which controls means tor re-
peating the signal, means for repeating the

signal over the street-circuits, a lock for cach.

7Q

75 -

30

moving device, and means for mechanically

controlling the lock, by that moving device
which is first in the retracted position after a
plurality of the moving devices have been

simultaneously operated and have ceased to

move in unison, to lock out and render inop-

erative all of the other moving devices, where-

by the signal of the circuit in control will be
continued to be sent without mutilation.
4. In a non-interference repeater for fire-
alarm circuits, the combination of a plurahity
of circuits, each mmecluding a street-magnet,

and a repeating mechanism which comprises
moving contact devices and a timing device,

of moving devices actuated by the street-
magnets, each of said moving devices be-
ing eapable of movement from a normal to

an abnormal position and vice versa and by

such movement actuating the repeating
mechanism, and the timing device, means for
repeating over the street-cireuits, a locking-

out device for each moving deviee, means lor

bringing the locking-out deviees mto action
by the movement of a moving device Trom
the normal to the abnormal position, after a

plurality of such moving devices have been

simultaneously operated and have ceased to
operate in unison, which moving devices will
control all of the other locking-out devices
and lock out all of such moving devices as are

‘in the normal position and prevent the move-

ment Of these lllOVil]g (l(‘:\"i(‘t(ffs SO l()ng- as the
timing-train 1s operating. ' |
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5. In a non-interference repeater for fire-

peating the signal, a lock for each moving de-

‘vice, means for cutting out the strect-circuit

of a moving device which has been locked out
at the inception-of a signal, the lock benig

controlled by that moving device which is in -'

urality ot themov-

a_certain position afterap

alarm cireuits, the combination of a series of
strect-circuits each embracing a magnet and-
a moving device which controls means for re-

12‘5

ing devices have been simultaneously oper-

ated and have ceased to move in unison, to

loeck out and render. inoperative all of the
other moving devices whereby the signal of

(30
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the circuit in control will be continued to be
repeated without mutilation over the street-
tion of a signal. " | ,
6. In a non-interference repeater for fire-
alarm eircuits, the combination of a series of
street-circuits each embracing a magnet and
a moving device which controls means for re-
peating the signal, a lock for each moving de-
vice, means for cutting out the street-cireuit
of a moving device which has been locked out

circuits which were locked out at the incep--

~at the inception'of a signal, the lock being

20

23

30

35

40

controlled by that moving device which is in

theretracted position after a plurality of mov-

ing devices have been simultaneously oper-

ated and have ceased to move in unison, to
lock out and render inoperative all of the
other moving dévices whereby the signal of
the circuit in control will be continted to be
repeated without mutilation over the street-

circults which were locked out at the Incep-

tion of a signal, -

«. In a non-interference repeater for fire-

alarm circuits, the combination ot a series of

street-circuits each embracing a magnet and
a moving device which controls means for re-

peating the signal, means for repeating the.

signal over the street-circuits, and a lock for
each moving device, the lock being controlled
by that moving device which first operates
after a plurality of the moving devices have
been simultancously operated and have
ceased’ to move in unison, to lock out and

render Inoperative all of the other noving

devices except the one which thus gets con-
trol, whereby the signal of the circuit in con-
trol will be continued to be sent without mu-
tilation. | o _ -

-8. In a non-interference repeater for fire-
alarm circuits, the combination of a series of

street-circuits each embracing a magnet and

-2 moving device which controls means for re-

RO
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peating the signal,a lock for each moving de-
vice, and means for mechanically controlling
the lock by that moving device which first op-
crates after a plurality of the moving devices
have been simultaneously operated and have

ceased tomove in unison, to lock out and ren-

der inoperative all of the other moving: de- -

vices except the one which thus gets control,

-whereby the signal of the éircuit in control

will be
tion. o | o .
~9. In a non-interference repeater for fire-
alarm circuits, the combination of a series of
street-circuits each embracing a magnet and

continued to be sent without mutila-

a moving device which controls means for re-

peating the signal, and a mechanical lock for
cach moving device, the lock being controlled
by that moving device which first operates

‘alter a plurality of the moving devices have

been simultaneously operated and have

ceased to move in unison, to lock out and ren- |
- derinoperative all of the other movm%dewces

except the one which thus gets control, where-

|

.
1
)

“out all of the moving

normal position.

by the 'sigual of the cireuit in control will be

continued to be sent without mutilation.

10. In a non-interference repeater for fire-
alarm circuits, the combination of a series of
street-circuits each embracing a magnet and
a moving device which controls means for re-
{)ea.ting the signal over the street-circuits,
ocking devices therefor, the said moving de-
vices being normally unlocked and means ac-

tuated by each impulse received for locking

out all of the moving devices in the normal
position when a moving device is in the ab-
normal position. | D .
11. In a non-interference repeater for fire-
alarm circuits, the combination of a series of
street-circuits each embracing amagnet and
a moving device which controls means for re-
peating the signal; mechanically - controlled
locking devices therefor, the said moving de-
vices being normally unlocked and means ac-
tuated by each impulse received for locking

position when a moving device is in the ab-

12. In a non-interference repeater for fire-
alarm circuits, the combination of a series of
street-circuits each embracing a magnet and

a moving device which controls means for
repeating the signal over the street-circuits,

mechanically - controlled ‘locking devices
therefor, the said moving devices being nor-
mally unlocked and means actuated by each
umpulse received for locking -out all of the
moving devices in the normal position when
a moving device is in abnormal position.

alarm circuits, the combination with a timing
device and repeating mechanism; of a series

70
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devices 1n the normzﬁ |

o

95

.- 100
13, In a non-interference repeater for fire- -

of street-circuits, éach embracing a magnet,

a moving device for each magnet controlling
the repeating mechanism, means for repeat-
Ing .the signal over the street-circuits, means

for locking out all circuits not receiving a sig-
nal, such circuits- staying locked out until

“the end of arepeated signal, and independent

L

locking-out devices one for each moving de-

vice, their freedom to act to lock out a mov-

ing device depending upon the position of the
corresponding moving device at each impulse

‘to the repeating mechanism, and means for’
restoring the locking devices controlled by
| .

the timing device. | -
14. In a non-interference repeater for fire-

alarm circuits, the combination with a timing

device, and repeating mechanism, of a series

the repeating mechanism, means for repeat-

Ing over the street-circuits, means for cutting

out and locking out all circuits not receiving

| asignal, such circuits staying locked out and-

cut out until the end of a repeated signal, and
independent locking-out devices one for each

moving device, their freedom to act to lock
out & moving device depending upon the po-

105
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120
of street-circuits, each embracing a magnet, ;
a moving device for each magnet controlling *

125

130 -
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sition of the corresponding moving device at
each 1mpulse to the repeating mechanism,
and. means for restoring the locking-out and

cutting-out devices controlled by a timing
device.

15. In a non-interference repeater for fire-

alarm circuits, the combination of a series of

- street-circuits each embracing a magnet and

10

20

a moving device, which controls means for
repeating the signal, means for repeating the

signal over the street-circuits, a locking-lever
Tor each moving device, and-means for con-

trolling the locking-lever, such-means being
actuated by the first moving device to get
into retracted position after a plurality of

-moving devices have been simultaneously ac-

tuated and cease to move in unison: -

16. In a non-interference repeater for fire-
alarm circuits, the combination of a series of
street-circuits each embracing a magnet and
a moving device, which controls means for

“repeating the signal, a locking-lever for each

3¢

35

vice to get into retracted position after a plu--
rality of moving devices have been simul-
taneously actuated and cease to move in uni-

4o
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moving device, and mechanical means for

controlling the locking-lever, such means be-
Ing actuated by the first- moving device to

~get.into retracted position after a plurality

of moving devices have been simultaneously
actuated and cease to move in unison. -
~17. In a non-interference repeater for fire-

alarm circuits, the combination of a series of
street-circuits each embracing a magnet and

a moving device which controls means for re-

-peating the signal, medns for repeating the
signal over the street-circuits, a locking-lever
for each moving device, and mechanical
means tor controlling the locking-lever, such |

means being actuated by the first moving de-

SOI1, 4 -

a moving device which controls means for re-
peating the signal, means for repeating the
signal over the street-circuits, each moving
device having a normaland an abnormal pOsi-

‘tion, a lock, means for locking the moving

devices in the normal position, and means for
controlling the locking means, such control-
ling means being controlled by a moving

member which gets into the abnormal posi-
tion, after a plurality of devices have moved

1in unison, and ceased to so move.

19. In a non-interference repeater for.fire-

alarm circuits, the combination of a series of
street-circuits, each embracing a magnet and

a moving device which controls means for re-
peating the signal, each movingdevice having

a normaland anabnormal position, a mechan-

ical lock, means for locking the moving de-
vices in the normal position, and means for |
controlling the lotking means; such confrol--

ling means being controlled by’ a moving

18.-In a non-interference repeater for fire-
alarm circuits, the combination of a series of
- street-circuits, each embracing a magnet and

]

-
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member which gets into the abnormal posi-
tion after a plurality of devices have moved
in unison, and ceased to so move. .

20. In a non-interference repeater for fire-

‘alarm ecircuits, the combination of a series of
street-circuits, each embracing a magnet and

a moving device which controls means for re-

peating the signal, means for repeating the

signal over the street-circuits, each moving
device having a normal and an abnormal po-
sition, a mechanicdl lock, means for locking

the moving devices in the normal position,.
| and 'means for controlling thé locking means,
‘such controlling means being controlled by a

moving member which gets into the abnor-
mal position, after a plurality of devices have

moved 1n unison, and ceased to somove.

21.-In a non-interference repeater for fire-

alarm cireuits, the combination of a series of
street-circuits each embracing a magnet and

a moving device which controls means for re-

70

75

*8;._

peating the signal, a cut-out in each street-

circuit, and a lock-out device for each movin

device, means for actuating the cut-out and
the locking devices for each street-circuit in
normal condition at the inceptionof a signal,

and means for actuating the lock-out devices
of all but one of the other street - circuits

90

which were in abnormal condition when a -

plurality of circuits received a signal simul-
taneously but whose moving devices cease to
move In unison. R o
22. In a non-interference repeater for fire-
alarm circuits, the combination of a series of

street-circuits each embracing a magnet and
a moving device, means for repeating the sig-

nal over.the street-circuits, a repeating-train,
a timing-train and a resetting-train, means

for locking the moving devices, means actu-

ated by the resettinz-train for engaging with
the means for locking the moving devices,

and means actuated by the moving devices

for moving the means actuated by the reset-

ting-train, for locking out the moving devices,
such means being actuated by a moving de-
vice which is first in abnormal position:after

95
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a plurality of signals have been simultane-

ously.received, and the moving devices cease
to move 1n unison. D

23. In.a non-interference repeater for fire-
alarm circuits, the combination of a series of

street-circuits each embracing a magnet and

a moving device, a repeating-train, a timing-
train and a resetting-train, mechanical means

for locking the moving devices, means actu-
.ated by the resetting—tmin for engaging with
the. means for locking the moving devices,
and means actuated by the moving devices

for moving the means actuated by the reset-
ting-train, for locking out the moving devices,
such means being actuated by a moving de-
vice which is first in abnormal position after

a plurality of signals have been: simultane-

ously received, and the moving devices cease
to move in unison. B

IT§
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. 24. In a non-interference repeater for fire~ |

alarni circuits, the combination of a series of

- street-circuits each embracing a magnet and
a moving device, means for repeating the sig-

nal over the street-circuits, a repeating-train,

a timing - train and ‘a resetting - train, me-

- chanical means for locking the moving de-

IO

~vicesy means actuated by the resetting-train
for engaging with the means for locking the

moving devices, and means actuated by the

moving devices for moving the means actu-
-ated by the resetting-train, for locking out
~the moving devices, such means being actu-

ated by a moving device which is first in ab-
normal position after a plurality- of signals
have been simultaneously received, and the
moving devices cease to move in unison.

oS

25, Ina nb_ii—iht‘erference repeé,ter for fire-
alarm circuits, the combination with a street-
magnet, a moving device actuated thereby,

20

means for resetting the moving device, means -

for controlling the lock-out means, of a lever

having means for engaging with the resetting:

means, and having a recess for engaging with
the lock-out controlling means, to prevent

action of the latter upon the lock-out means

by the position of the moving devices.
This specification signed and witnessed
this 13th day of December, 1504. - -
' ‘W. COLE.

| - FREDERICK
Witnesses:

JNO. ROBT. TAYLOR,

LeonaArp H. Dygr.

tor locking out the moving devices and means -

25
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