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NEWTON, AND EDWIN ROGERS, OF BOSTON, MASSACHUSETTS. 

IMPROVEMENT IN TELEGRAPHC FIRE-ALARM REPEATERS. 

Specification forming part of Letters Patent No. 65.923, dated July 27, 1875; application filed 
July 9, 1875. 

To all whom it may concern: 
Be it known that we, JOHNN. GAMEWELL, 

of Hackensack, in the State of New Jersey, 
MOSES G. CRANE, of Newton, Middlesex 
county, in the State of Massachusetts, and 
EDWIN ROGERs, of the city of Boston, State 
of Massachusetts, have jointly invented an 
Improvement in Electro-Telegraphic Non-In 
terference Repeaters, of which the following 
is a specification, reference being had to the 
accompanying drawings, forming part thereof. 
Our invention relates to that class of instru 

ments known as electro-telegraph repeaters, 
Whereby the telegraphic signals transmitted 
over one circuit are automatically repeated 
over one or more other independent circuits. 
The object of the invention is to prevent 

interference between any number of tele 
graphic circuits connected with a repeater, so 
that while a signal is being transmitted over 
any one of said circuits all the others are for 
the time disabled from being called into ac 
tion, thus obviating the liability of having a 
signal that is being transmitted over one cir 
cuit and repeated over others interfered with 
and thrown into confusion by an attempt to 
transmit a signal over one or more of the 
other circuits. This object we accomplish by 
the peculiar mechanism which we will pro 
ceed to describe. w 

In the drawings we have represented only 
two electrical circuits connected with the in 
strument, as we deem two sufficient to fully 
illustrate the principle of our invention; but 
it will be evident that the instrument may be 
constructed to operate any desired number of 
circuits and maintain between them as com 
plete a non-interference as exists between the 
two here shown and described. 

Figure 1 is a perspective view of our re 
peater. Fig. 2 is a side sectional elevation of 
the same, the front of the same being re 
moved, so as to bring into view more plainly 
the interior mechanism. Fig. 3 is a plan of 
the same. Fig. 4 is a face view of the gover 
Ol. 
The general mechanism employed by us in 

this repeater, whereby is accomplished the 
repetition of signals from one circuit over 
another or others, does not differ essentially 

in principle from that now in use. It consists 
of a break-circuit wheel or cylinder, upon 
which converge all the several circuits be-, 
tween which it is intended there shall be ef. 
fected, interchangeably, repetitions of signals, 
mounted in a suitable frame, and caused to 
rotate by the stress of a spring or Weight, it 
being held at rest against the stress of the 
spring by a detent, from which it is liberated 
by the opening of any one of the circuits, and 
its rotation causing the opening and closing 
of all the circuits connected with it. We have 
combined with the mechanism certain devices, 
hereafter particularly described, to secure 
non-interference between the circuits. 
A is the break-circuit wheel, fixed upon the 

revolving shaft a, which has its bearings in 
the frame B, upon which are mounted the 
other movements of the repeater, aside from 
the magnets and their attachments. The 
said frame and the magnets are all mounted 
upon, and secured to, a metal platform or ta. 
ble, C. Motion is given to the break-wheel 
shaft by a weight acting upon a drum, b, on 
the shaft c of which is a loose spur-gear, d, 
which engages with a pinion, e, fixed on the 
break-wheel shaft. Upon the shaft c is fixed 
a toothed pinion, f, with which engages a 
pawl, g, that is pivoted in an arm of the gear 
d, thus permitting the shattle to be turned 
backward to wind up the Weight or spring on 
or in the drum b without moving the gear d, 
while the latter is revolved, and with it the 
break-circuit wheel, by the forward movement 
of the pinions f. The movement is regulated, 
in the usual way, by a fly, h, driven by the 
gear-wheel i, fixed on the break-wheel shaft, 
and meshing into a pinion, j, on the fly-shaft. 
The fly-arms h are loose on their shaft, and a 
positive forward motion with said shaft is se 
cured by a ratchet, k, secured to said shaft, 
and a pawl pivoted in said arms, while the 
fly is permitted to move forward without the 
said shaft, in order to relieve the strain when 
the motion of the shaft is suddenly arrested. 
Upon the end of the break-wheel shaft, out 

side of the frame, is secured an arm, l, on the 
lower end of which are two fingers, S and s, 
extending inward toward the frame. One of 
these fingers is a little farther from the center 
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of the shaft a than the other, and the former circuit wheel, will be held at rest, the fingers 
is placed a little in advance of the other. 
These ale designed to arrest the motion of the 
break-circuit wheel, and hold it at rest until, 
by the action of the armature of the magllet 
in the circuit, it is liberated for another revo 
lution, as will be presently more particularly 
described. D is a bent lever, pivoted on the 
shaft n, the outer arm m of which is outside 
of the frame. A little in the rear of the shaft 
in it bends at right angles, and extends to the 
center of the frame, where it bends again and 
extends some distance parallel with the fraine. 
The shaft in passes through the forward arm 
m a little in advance of the bend, and in the 
rear of said shaft is attached a spiral spring, 
s', which acts to depress the outer arm m, and 
of course to elevate the opposite arm m'. The 
vertical motion of the said lever is limited by 
two pins, 1 and 2, fixed in the frame. In this 
lever are fixed two pins, 3 and 4, and the parts 
are so arranged that when the outer end of 
the lever is at its upper limit against the pin 
1, the fingers' is stopped against the pin 4, 
and when at its lower limit against the pin 2. 
The finger S is stopped against the pin 3, and 
yet, if the lever is raised while the parts are 
in the position last indicated, the finger will 
pass between the pins 3 and 4, permitting the 
break-wheel shaft to make a revolution. E 
and E' are two electro-magnets, each pair of 
spools being in a separate and independent 
circuit, the respective circuit - wires coming 
into the repeater to the binding-screws o o', 
and thence (indicated by the letters p p) to 
the spring-fingers gg, and out from the spring 
fingers r r", by the wires, (indicated by the 
letters tt,) embracing the coils of the magnets 
E E' and FF, to the binding-screws u, u', the 
break - circuit wheel being insulated on its 
shaft, and the circuit being closed by a metal 
lic connection being established upon the face 
of the wheel, between the ends of the fingers 
q q. and ' ', respectively. H H are pivoted 
levers of the armatures Ed' H' of the mag 
nets E and E'. Their long arms v' converge 
to and rest upon the end of the arm n' of the 
lever D, and each is forced downward by a 
spira spring, 5. Now, it is evident that when 
the armatures Ed' H' are drawn down to 
their magnets E. E", thus elevating the ends 
() of of the levers H H', and thereby removing 
their pressure from the end m of the lever D, 
the outer arm of the latter, in which are the 
stop-pins 3 and 4, Will, by the action of the 
spring s', be forced downward to its limit 
against the pin 2, and bring the stop-pin 3 in 
range of the finger 8; and that, when the said 
armatures are released from their magnets, 
the arms v ' will, by the action of the spring 
5, press down the arm on of the lever D, and 
throw its opposite end to its upper limit 
against the pin 1, and thereby bring the stop 
pin 4 in range with the fingers S'. 
By this construction and arrangement of 

parts, it is evident that so long as the circuit 

being stopped against the pin 3, but that the 
opening of the circuit will liberate the arm l, 
when it will, with the break - circuit wheel, 
make a single revolution and then stop, the 
fingers' stopping against the pin 4 if the cir 
cuit remains open, and the finger S Stopping 
against the pin 3 if the circuit is closed, when 
the revolution is accomplished. 

it is also evident that the opening of one of 
the circuits will cause the opening of all other 
circuits which pass over the face of the break 
circuit, wheel. 
We will now proceed to describe particu 

larly the devices whereby non-interference be 
tween the circuits upon the giving of signals 
is effected; the object being, when any one of 
the circuits is opened for the purpose of giv 
ing a signal in that circuit, to immediately 
lock the armatures of the magnets in the other 
circuits until the signal is completed, so that 
if any one of the other circuits is meantime 
opened, the armature of the magnet in that 
circuit is not thereby released and permitted 
to move. 

Iis an uprightlever, forked at the lower end, 
and pivoted between the arm 6 and 7 of the 
plate 8, which is supported on the post 9. Be 
tween the forked ends of this lever lies the 
long arm of the armature-lever H. Fixed 
between the forked ends of this lever, under 
neath the armature lever, is a short arm, 10, 
to which is attached a small spiral spring, 11, 
which acts to lift the said arm 10, and thereby 
swing the lever I over to the left. A set-screw, 
12, in the latter lever extends to and rests 
upon the said arm 10. Now, it is evident that 
when the lever I is maintained in its upright 
position, and not allowed to swing over to the 
right, the short arm 10, pressing upward 
against the set-screw, will prevent the arm ) 
of the armature-lever from being drawn down 
Ward by the spring 5, even though the arma 
ture should be released from the magnet by 
the opening of the circuit. This result is ac 
complished by means of the locking devices, 
which we will now describe. 
J is the segment of a disk, which we call 

the governor, mounted upon the vertical shaft 
13. On the outer curved edge of this segment 
is a thin flange projecting downward. It is 
so proportioned and arranged that the pin 15, 
fixed in the upper end of the lever I, coincides 
with the said flange, so that when it is on the 
inside of the flange the lever is prevented from 
swinging to the right, and when on the out 
side is prevented from swinging in the oppo 
site direction, or to the left. In an ear or lug, 
16, upon the outer radial edge of this segment, 
is fixed a short post, 17, on which is pivoted 
the end of a sliding bar, 18, arranged to slide 
in ways against the inner surface of the side 
of the frame B. To the opposite end of the 
bat 18 is attached a cord, 19 that passes over 
a pulley, 20, that extends down through the 
table C, and has a weight, 21, attached at its 

is closed, the arm l, and, of course, the break- lower end. 22 is a swinging lever fixed on a 
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shaft, 23, in the frame B. To this lever is 
fixed a pin, 24, which passes through a slot or 
notch in the upper end of the pivoted lever 25, 
the latter being pivoted on the shaft or stud 
26, and has an arm, 27, which extends to and 
rests upon the face of a scroll-cam, 28, that is 
fixed upon the break-circuit-wheel shaft a. A 
stop-pin, 29, is fixed in the sliding bar 18, just 
before the lever 22, with which the latter en 
gages when swung to the right. 30 is an arm 
of the lever 22, extending on the opposite 
side of the shaft 23, and terminating in a seg 
lmental rack, 31, which meshes in a small loose 
pinion, connecting with gear-wheel by ratchet 
and pawl on the shaft 32, upon which is said 
gear, which meshes into a pinion on a sec 
Ond shaft, 33. On the latter is an escape 
ment-wheel, y, which, with its pallet, y', and a 
reciprocating fly, 2, constitutes an auxiliary 
escapement for graduating the reverse move 
Inent of the lever 22 and its accessories after 
it has been thrown forward, as will be present 
ly described. Upon the shaft 23 is fixed an 
arm, 34, to the end of which is attached a 
Weight, 35, by a cord, 36. 
. 37 is a latch pivoted in the frame B, having 
on its lower edge a notch, 38, which, when the 
sliding bar 18 is forced far enough to the right, 
falls down behind its rear end, and thus holds 
it at rest until the latch is raised. An inclined 
Surface, 39, is formed on the upper end of the 
lever 32, which engages with a pin, 40, fixed 
in the said latch, and acts to raise the latch 
and hold it up when the lever 22 swings back 
to the left, as shown in Fig. 2. 
Upon the outside of the flange of the seg 

mental disk J is fixed an inclined guide, 41, 
and behind and under this is made an inclined 
abutment, 42. The two together form an in 
clined channel or opening from the outside to 
the inside of the flange, a notch being cut in 
the lower edge of the flange to complete such 
channel, 50. A slight leaf-spring, 43, is placed 
on the inside of the flange, spanning the said 
channel, which will permit an object to pass 
in Ward through the channel, but close to the 
channel against its movement in the reverse 
direction. 
Now, it is evident that if the governor J is 

revolved around toward the lever I while the 
circuit is closed, (the end m of the armature 
lever D being thereby elevated,) causing the 
said lever I to be swung to the left, the flange 
of the governor will pass outside of the pin 
15 in the end of the lever, thus locking 
the armature-lever, and preventing the arm 
n' from being drawn downward, even though 
the armature should be liberated from the 
magnet by the opening of the circuit, and 
that the armature-lever will thus remain 
locked so long as the pin 15 remains on the in 
side of the said flange. It is also evident that 
at the moment the governor J is revolved the 
circuit is broken, permitting the lever m' to 
be carried downward, and thereby the lever I 
to SWing to the right, and the flange of the 
governor will pass inside of the pin 15, 
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leaving the lever I free to vibrate, and that, 
the governor being revolved as described, the 
pin 15 will slide over the inclined guide 41, and 
rest on the abutment 42; that then, when the 
governor is swung back in the reverse direc 
tion, the pin will pass through the inclined 
channel 50, between the inclined guide and 
the abutment, and come out on the inside of 
the flange of the governor back to its first 
position. Upon the side of the lever I is 
fixed a small plate, 44, of rubber, or some 
other non-conducting substance. Upon the 
upper edge of this plate is secured a piece of 
inetal, 45. Two metalfingers, aca', one connect 
ed with each of the line-wires of the circuit, are 
secured at one end upon an insulated plate, 
46, placed on the posts 47. At the other 
end they rest over or upon the metal plate 
45. The arrangement of these parts is such 
that when the lever I is swung to the 
right these fingers are in contact with the 
metal plate 45, the circuit thereby being closed 
over said plate, and when swung to the left 
such contact is broken, and the fingers q q. 
are brought into circuit. The armature I of 
the magnet F is attached to a swinging lever, 
M, which is pivoted near the lower end on a 
small shaft, and is retracted from the magnet 
by the stress of a small spiral spring attached 
to the lower end and below the said shaft, 
The upper end of this lever is furnished with 
a hook, 4S, designed to engage with the for 
Ward end of the armature-lever H, and thereby 
lock that lever in position, and prevent the 
opposite end from being forced downward 
when the circuit is opened, as will be presently 
more fully, explained when we come to de 
scribe the operation of the machine. This 
auxiliary magnet F is made with cores of larger 
diameter than the main magnets E, so that a 
little more time will be occupied in its being 
charged and discharged. 
We have above described the structure and 

arrangement of a single circuit, with its inag 
nets, their armatures, the armature-levers, 
and their connection with the non-interference 
mechanism. The corresponding devices in 
the other circuit shown in the drawings are 
similarly constructed and arranged, the cor 
responding lever I being situated about mid 
way between the ends of the flange on the 
governor, and a central portion of the said 
flange being cut away, thus dividing the 
flailnge into two sections of similar construc 
tion and arrangement. 
The operation of this machine is as fol 

lows: 
It is designed to be worked with a closed cir 

cuit. Its normal condition, therefore, is that 
in which the armatures are all drawn to or to 
Ward their respective magnets, the arms ly 
of the armature-lever H thrown up, and the 
arm in of the swinging lever D thrown down, 
so that the pin 3 in the said arm stops the 
fingers, and holds the arm, and consequently 
the break-circuit wheel, at rest, the several 
circuits being closed, through their respective 



spring-fingers q q r , over the metal plate 
upon the surface of the said wheel. 

It is now desired to send a signal over one 
of the lines which shall be repeated over the 
other. To that end the circuit is opened 
by a transmitter, or keys, or otherwise, 
when the arm of the ariature-lever EI is 
drawn down, and carries with it the arm on of 
the lever D, the armature of the magnet F 
not acting quick enough (in consequence of 
the greater resistance in the core of that mag 
net) for the hook 48 to catch over the end of 
the lever Ed before the latter is out of its 
reach. The opposite end of the lever D be 
ing by this movement thrown up, the arm l 
is thereby liberated, and the break-circuit 
wheel is, by the stress of its motor weight or 
spring, caused to revolve until the fingers' is 
stopped against the pin 4, if the signaling 
circuit remains open, in which position the 
other circuit remains open at the fingers ' ', 
as the metal plate on the circuit-wheel does 
not pass under them until the revolution of 
the wheel is completed. If the signaling 
circuit is again closed before the revolution is 
thus completed, the rear end on of the lever D 
will be depressed, and then the finger s will 
stop against the pin 3, entirely completing 
the revolution, closing the circuits at the 
spring-fingers. By this movement the other 
circuit is broken as soon as its spring-fingers 

pass off from the metal plate on the face 
of the circuit-wheel; but at the instant that 
the break-circuit wheel commences its revolu 
tion, the scroll-cam on its shaft, acting to raise 
the arm 27 of the swinging lever 25, thereby 
pushes that lever forward, and with it the 
lever 22 and the sliding bar 18, whereby the 
segmental governor is swung around toward 
the lever I. This lever, belonging to the or. 
ganization of the circuit that is opened, will 
fall back, so that its pin 15 will range outside 
of the flange of the governor J, while the cor 
responding lever of the unbroken circuit will 
range inside of Said flange; and the arrange 
ment and movements of the parts are suclu 
thaf, the said evers will have respectively 
taken the above-named positions with refer 
ence to said flange before the break-circuit 
wheel has revolved far enough for the metal 
plate on its surface to pass from under the 
fingers, and thereby break the second circuit, 
so that at the moment When the said second 
circuit is broken its armature-lever is locked 
in position by the lever I, and will remain 
thus locked until the governor returns to its 
first position and thereby liberates lever I. 
But, meantime, the armature-lever M has fallen 
back from its magnets, and its hook at the upper 
end has caught on the end of the lever H and 
locked it in position, so that it cannot move, 
even when released from the restraint of the 
magnet. When the circuit-wheel has com 
pleted its revolution the scroll-cann 28 will 
have acted to push forward the lever 25, car 
rying with it the sliding bar 18, and thereby 
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reaches its limit of motion in that direction, 
the upper end of the lever I will have passed 
over the inclined guide and rested on abut 
ment behind it, while the latch 37 will have 
fallen down and locked the bar 18 in position, 
while the lever 25, and with it the lever 22, 
are left free to return to their first position 
under the stress of the weight 35; but the 
arm 30, in its reverse movement, brings into 
action the auxiliary escapement through the 
gear-segment 31, and is thus retarded. When, 
after an interval of time, the reverse move 
ment is completed, the latch 37 being thereby 
thrown up, the liberated bar 18 is quickly 
drawn back by the stress of the weight 21, 
thereby swinging the governor back to its 
first position, which, in making this move 
ment, forces the end of the lever I through 
the inclined channel in the flange of the gov. 
ernor, whereby the said lever is swung back 
to the left, and thus, if the circuit has remained 
open, raising the end of the lever H, when 
the hook on the end of the lever M catches 
over the armature end of the said lever Hand. 
locks it in position. 
The intention is that the interval of time 

between the successive signals of any series 
that may be given in giving an alarm of fire 
shall be less than that occupied in the reverse 
movement of the lever, as the same is gradu 
ated by the auxiliary escapement, and so that 
when the governor J is, by the revolution of 
the calm 28, (upon the opening of one of the 
circuits,) rotated into the positions where it 
locks the armatures belonging to the other 
circuits, it will continue at rest in that position 
until the entire series of signals is given. 
This, it is evident, will occur as each successive 
revolution of the cam 28 will arrest the lever 
22 in its backward movement, and carry it 
forward again before it reaches the pin in the 
latch 37, and thereby unlocks the bar 18. 

It is evident that so long as the armature 
lever H in either of the circuits is locked by 
the action of the governor J, as described, the 
opening of that circuit cannot cause the rota 
tion of the break-circuit wheel, and therefore 
cannot interfere with a signal which is mean 
time being given over the other circuit. Hence, 
if, while a signal is being sent over one cir 
cuit, a signal-box or the key, as the case may 
be, on the other, is manipulated in an attempt 
to give a signal on that circuit, the breaking 
of the latter line will not interrupt or inter 
fere with the signal in progress. Thus non 
interference between the lines is secured. 

It will be observed that the revolving of the 
break-circuit wheel will break all the circuits 
in connection with it, except that in which the 
signal originates. The latter is not thereby 
broken, for the reason that as soon as the rev 
olution of the break - wheel commences the 
movement of the lever I caused thereby closes 
the circuit over the fingers a; a? and the insul 
lated metal plate 45, and thus cuts out the 
break-wheel from the circuits. The integrity 

rotating the governor J. As the said bar of the signaling line is therefore maintained 
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during the giving of the signal, unaffected by 
th operation of repeating it over the other 
1)GS. 

It will be observed, also, that the accidental 
breaking or otherwise disabling of any one of 
the lines in connection with the repeater can 
have no effect upon the other lines, except to 
occasion a single revolution of the break 
wheel, causing a single blow upon the signal 
ing-instrument, for the reason that upon the 
completion of such revolution the arm of 
the lever H will be forcibly elevated by the 
movement of the lever I, as before described, 
and that the opposite end of the said lever H. 
will be locked down by the hook 48, when no 
farther movement of that armature-lever can 
occur until the said circuit is closed and again opened. 
To recapitulate the description of the oper 

ation of the machine-the signal-box or key, 
as the case may be, is manipulated to succes. 
sively break and close either of the circuits a 
number of times in a given order, and thereby 
give upon the alarm-gong a series of strokes, 
constituting together a fire-alarm signal. In 
stantly upon the breaking of the circuit the 
movement of the lever D disengages the fin 
gers from the pin 3, thus liberating the arm l, 
and permitting the break-wheel to revolve, 
thereby breaking the other circuit, moving the 
governor J into position to lock the armature 
lever H, as above described, closing the signal 
ing-circuit over the fingers a ac', and winding 
up the auxiliary escapement-train. The arm l 
Will now revolve until the fingers' is stopped 
against the pin 4, in which position the other 
circuits are still left open, the circuit-wheel 
not having quite completed one revolution, 
and brought the connecting metal, on its sur 
face under the fingers r". This position will 
continue until the auxiliary train runs down, 
and thereby the latch 37 is raised, thus liber 
ating the governor and allowing it to move 
back to its first position, thereby lifting the 
arm of the lever H, and locking said lever 
by the hook 48, and permitting the end on of 
the lever D to rise, when the fingers' will be 
come disengaged from the pin 4, and the arml 
Will move forward until the fingers is stopped 
against the pin 3, thus completing the revolu 
tion of the circuit-wheel and closing the other 
circuit. 
These are the movements which take place 

upon a single breaking of the circuit, the cir 
cuit remaining open during the movement. If 
the circuit is again closed before the move 
ment is completed, the arm in of the lever D 
will thereupon drop down to its lower limit, 
and the fingers will be stopped by the pin 3, 
the circuit-wheel making a complete revolu 
tion and closing the other circuit, 
To give a series of signals constituting a 

fire-alarm, there is not a sufficient interval be 
tween the signals to permit the auxiliary train 
to run down, and so the governor, during the 
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free to vibrate and keep the arm of the cor 
responding lever in the other circuit raised, 
thereby preventing interference. 
By a careful examination of the machine we 

have thus described and shown, it will be ap 
parent, as is the fact, that if, while a signal 
is being given over the one circuit, an attempt 
should be made at the alarm-boxes of keys of 
the other circuits to give a signal, no effect 
could be produced and no interference could 
OCC. - 

It is obvious that any desired number of cir 
cuits may be brought into this instrument by 
converging their wires all upon the break-cir 
cuit Wheel, and also all the armature-levers of 
the principal magnets upon the lever or device 
by which the said wheel is stopped and liber 
ated. 

It is also obvious that it is not essential that 
the governor should be a segment of a disk, 
or be mounted on a rotating shaft. It may be 
a sliding bar, which any competent machinist 
can construct and arrange, so as to perform. 
the function of the governor, as herein de 
scribed. Indeed, when any considerable num 
ber of circuits are brought into this repeater, 
it will be found more convenient to use the 
sliding bar rather than the rotating segment 
or disk. 
What we claim as our invention, and desire 

to secure by Letters Patent is 
1. The combination, with the break-circuit 

wheel of a telegraph-repeater, upon which the 
lines of two or more circuits converge, of a 
governor, whereby, when a signal is being 
given over any one of the circuits, and re 
peated over the other circuits, the armatures of 
the magnets in such other circuits are locked 
in position, thereby preventing interference 
between the several circuits, as and for the purpose specified. 

2. The auxiliary escapement-movement, in 
combination with the governor J and the 
break - circuit wheel, whereby the reverse 
movement of the governor is not permitted to 
take place during several successive revolu 
tions of the said Wheel, as alnd for the purpose 
specified. 

3. The auxiliary escapement-movement, the 
circuit-wheel and its shaft, and the lever 25, 
combined and operating as described, where 
by, after the winding up of the escapement by 
the revolution of the circuit-wheel shaft, the 
reverse motion of the said lever is prolonged 
and graduated, as specified. - 

4. The combination, in an electro-telegraphic 
repeater, of two electro-magnets in the same 
circuit, one of which has a larger core than 
the other, whereby there results an apprecia 
ble difference in the periods required for them 
to be charged and discharged, respectively, 
as and for the purpose specified. 

5. The device described, whereby the break 
ing of any one of several circuits connected 
with the repeater for the purpose of signaling 

giving of the alarm, is kept in position to leave occasions the break-circuit wheel to be cut out 
the armature-lever H in the signaling-circuit from that circuit by closing the same over aux 
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iliary fingers aca', all combined and operating 
as and for the purpose specified. 

6. The auxiliary magnets F F, with their 
armatures and hooked lever M, in combina 
tion with the armature-lever H and swinging 
lever D, as and for the purpose specified. 

7. The combination of the swinging lever 
D, with its two stop-pins, and the arml, with 
its two fingers ss upon the break-circuit-wheel 
shaft, as and for the purpose specified. 

S. The combination of the cam 28, levers 22 
and 25, and sliding bar 18, as and for the pur 
pose specified. 

9. The combination of the governor J, bar 
18, lever 25, and latch 37, as and for the pur 
pose specified. 

10. The lever I, with its short arm 10, the 

armature-lever EI, and lever D, and the gov 
ernor J, combined and operating as and for 
the purpose specified. 

11. The auxiliary escapement yy', with its 
train 3132, in an electro-telegraph repeater, 
employed to graduate the movement of the 
mechanism by which said train is actuated 
relatively to the movement of another tele 
graphic repeating mechanism. 

Witness our hands this 11th day of August, 
S74. 

JOHN NELSON GAMEWELL. 
MOSES G. CRANE, 
EDWIN ROGERS. 

Witnesses: 
A. S. FITCH, 
B. S. CLARK. 


