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To all livion, it may concern: 
Beit known that I, THOMAS F. GAYNOR, of 

Louisville, county of Jefferson, State of Ken 
tucky, have invented new and useful Im 
provements in Electric Signal-Boxes, of which 
the following is a specification, reference be 
ing had therein to the accompanying draw 
lingS. 
My invention relates more particularly to 

that class of signal-boxes which are used for 
fire-alarm service. 
The object of my invention is to provide a 

means for shunting the electric current which 
the circuit - wheel mechanism of the box 
breaks in giving signals into the electro-mag 
netic bell-magnets which are usually placed 
in boxes of this class and which are normally 
out of circuit and to do this shunting without 
necessitating the opening of the box-door. 
The object of my invention is, further, to 

arrange the shunt mechanism in such prox 
imity to the circuit-wheel mechanism that by 
the action of the detent-lever in its revolu 
tion upon its axis during the time the circuit 
wheel mechanism is giving a round of sig 
nals the bell-magnets shall be cut out of cir 
cuit upon the completion of the alarm. 
The object, further, is to arrange this shunt 

mechanism in such close proximity to the 
clock-work mechanism as will admit of its 
being inclosed within the cylindrical box 
which usually incases the clock-Work mech 
anism without necessitating the increase in 
size of the said box. 
The invention further consists in providing 

means by which the bell-magnets can be 
brought into circuit temporarily, if desired, 
for independent signal purposes without op 
erating the circuit - wheel mechanism and 
without opening the inclosing box. 
The invention further consists in making 

all the connections (both electrical and me 
chanical) with the important mechanism in 
closed within the cylindrical box in such a 
manner as to control the operation of its va 
rious parts from the outside of the box with 
out necessitating the opening of the box at 
any time, (except for purposes of adjustment 
or repair.) that the mechanism may be pro 
tected from injury or derangement by dust 

or other substances, which are liable to enter 
boxes that must be opened to reach the mech 
anism for ordinary purposes of operation, 
winding, and the like. 
My object further consists in providing a 

winding mechanism for the spring which 
moves the circuit-wheel clock-work, which 
shall be permanently affixed thereto, so that 
the necessity of the lineman having to carry 
a special key to wind the spring is avoided. 
The invention will be more fully under 

stood from the following particular descrip 
tion in connection with the accompanying 
drawings, in which 

Figure 1 is a front elevation of a signal 
bOX provided with my improvements, the 
front cover of the cylindrical box being re 
moved. Fig. 2 is a front elevation of an elec 
tro-magnetic bell of well-known construction. 
Fig. 3 is a front elevation of an improved 
electric switch, fully described in my appli 
cation for United States Letters Patent for 
an improvement in electric switches, Serial 
No. 261,636, of even date here with. Fig. 4 is 
a front elevation of an electric circuit breaker 
or key having my improvements. Fig. 5 is a 
section of Fig. 1 through line a, b c de fg, 
looking upward from the bottom. Fig. 6 is 
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a front elevation of the shunt mechanism, the 
detent-lever being removed. Fig. 7 is a sec 
tional view of Fig. 6 in a reversed position 
through line h ii. Fig. 8 is a top view of 
Fig. 4. Fig. 9 is a front view of a part of a 
door of a box in which the entire mechanism 
is inclosed, showing part of the hole through 
which the circuit-breaker can be manipulated 
without opening the door. Fig. 10 is a side 
view of Fig. 9, showing part of the door in 
section through the hole. Fig. 11 is a per 
spective view of the box, showing the inner 
and Outer door. 

Similar letters or figures refer to 
parts in the several drawings. 

In Figs. 1 and 2, A represents a circuit 
breaking wheel of ordinary construction, 
which is controlled in its revolution by the 

similar 

train of wheels B, C, D, E, F, G, and Hand the 
pallet I, which train is driven through shafts 
K. L. MINO by the two springs J J', as seen 
in section in Fig. 5. R. and S represent the 
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in stop mechanism for trains of wheel-work, 

frame-plates which support the mechanism. 
These plates are held in position by pillars, 
which are not shown, the screws TTT of 
which, however, may be seen in Fig. 1. U 
represents a ratchet affixed to wheel B, and 
W represents a ratchet-wheel, which allows 
the spring J J to be wound up without caus 
ing the train to move around, all of which is 
similar to other clock-trains of this class. 
Hence a more detailed descripticn of these 
parts will be omitted. 
In Fig. 1, W and X represent the contact 

springs which close the circuit through cir 
cuit-wheel A. Y and Z represent an im 
proved stop mechanism having an index 14. 
and index characters shown by the numerals 
0 1 2 3, &c., which prevents the spring from 
being overstrained in winding, and which also 
shows the number of alarms given since the 
spring was wound up last, all of which is more 
fully described in my application for United 
States Letters Patent for an improvement 

Serial No. 261,634, of even date herewith, and 
to which reference may be had. 15 repre 
sents a cylindrical cover which incloses the 
springs J J'. It is affixed to the frame-plate 
S by means of screws, one of which is shown 
at 16 in Fig. 5. The front part of this cover 
extends forward in the form of a hollow hub 
17, upon which the stop-wheel Z is pivoted, 
outside of which is a washer 18 and index 14, 
the whole held in position by nut 19, screwed 
upon the end of the hub 17. The shaft L is 
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extended through a sleeve 20, which is screwed 
into plate S, and through the hub 21 of detent 
arm 22, to which it is firmly attached by pin23. 
24 represents a trigger which prevents the 
detent-arm 22, with its shaft I, from revolv 
ing until released by the depression of the 
tripping-lever 25, to which it is pivoted by the 

The action and office of this 
detent-arm and the tripping-lever are substan 
pivot 26, Fig. 1. 
tially the same as described in my United 
States Letters Patents for improvements in 

Nos. 335,026 and 335,027, bearing date of Jan 
uary 26, 1886, to which reference may be had, 
the only difference being the interposition of 
the trigger 24 to reach the end of the detent 
lever 22 within the case 27 from the outside 
of said case and without coming through its 
cover, which is not shown. 
is attached to the under surface of the outside 
of the case 27 by means of screws, which are not 
shown. The trigger 24 and its support 28 ex 
tend through the side wall of the case 27, be 
ing closely fitted in a hole or slot through the 
side of the case, which hole or slotis of the same 
shape as the cross-section of the trigger 24 and 
its support 28. The upper end of the triggeris 
held in position and guided in its vertical 
movement by a guide or yoke 29, which is at 
tached to support 28 by means of screws 30 
30'. Its lower end is enlarged into a yoke, 
which straddles the tripping-lever 25, the end 

The trigger 24 
slides vertically upon a back support 28, which 
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of which is seen, and through both of which 
the pin 26 is fitted, as already described. 
This connection guides the lower end of the 
trigger 24. A spring, the end of which is 
seen at 31, keeps the tripping-lever 25 up and 
the trigger 24 against the outside of the case 
27 by reason of the shoulders 32 coming in 
contact therewith, this being the normal po 
sition of the trigger 24. As a consequence, 
the detent-arm 22 is prevented from revolv 
ing with its shaft T. by its end 33 coming in 
contact with the trigger end 34 until the trip 
ping-lever 25 is depressed in the act of giv 
ing a signal, when the detent-arm 22, being 
no longer held by the end 34 of the trigger 24, 
which is depressed with the tripping-lever 25, 
allows the circuit-wheel mechanism to oper 
ate, the detent-arm moving in the direction 
shown by the arrow 35. This depression of 
the tripping-lever is only for a few moments, 
when the trigger again assumes the position 
shown, So that when the detent-arm makes 
its complete revolution during the transmis 
sion of the alarm it is stopped by the trigger 
again, thus preventing the giving of more 
than one round of signals until the tripping 
lever is again depressed for the purpose of 
giving another alarm, when the operation 
above described is repeated. In the back of 
the trigger a pin 36 is inserted, which is 
shown in the detail, Figs. 6 and 7. The back 
of the support 28 is cut away to allow this pin 
to pass through it and to come in contact with 
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the shunt-lever 37. This lever is pivoted . 
upon the screw 38, which is screwed into the 
pillar 39, which is attached to the base-plate 
40 by means of a threaded end 41, having 
a nut 42 thereon. This base-plate 40 is af 
fixed to the inside of the case 27 by means of 
screws 48, which fit in the holes 43 and 44. 
The large end of the shunt-lever 37 is pro 
vided with an insulated circuit-closer 45, 
which is insulated by means of the block of 
hard rubber 46, which is secured upon the le 
ver 37 by means of screws 47, (shown in Figs. 
1, 6, and 7.) and to which the circuit-closer 
45 is attached by screw 4S. 49, 50, and 51 
represent terminal binding-posts attached to 
base 40 by means of threaded ends having 
nuts, one of which is shown at 52 in Fig. 7. 
The threaded ends of each of these posts 49 
50 51 pass through hard-rubber bushings and 
Washers, one of each being shown at 53 and 
54, by which the posts are insulated from 
base 40. Each of these posts is provided 
with a contact-spring 55, 55', or 55', which 
presses against the circuit-closer 45 when 
the latter is opposite it. These springs are 
riveted to the back part of the posts, as 
shown at 56, Fig. 7... Each post is provided 
with a binding-screw 57, which binds the wire, 
which is inserted in a hole 58, Fig. 7. The 
pillar 39 has a spring 59 around it, one end 
of which is hooked around a pin 60 in the 
pillar 39, the other end hooking against the 
upper edge of the lever 37. The tension of 
this spring keeps the lever 37 normally in 

IO5 

IO 

II5 

I 25 



O 

466,604 

the position shown in Figs, 1 and 6, thus clos 
ing the circuit through posts 49 and 50. 61 
represents a bell-cranklever pivoted upon an 
enlarged portion of the screw 38 and having 
upon one end a pin 62, which impinges against 
the lower edge of lever 37, the other end being 
extended through a hole in the side of the case 
27, Fig. 1, and having a handle of hard rubber 
63thereon. The hole in the case through which 
the handle part of this lever is fitted is wide 
enough to allow a side movement equal to that 
required to move the lever 37 to the position 
indicated by the dotted lines in Fig. 6, which 
movement brings the circuit-closer 45 in con 
tact with the spring 55' of post 51 and clears 
the spring 55 of posts 49, thus establishing cir 
cuit through posts 50 and 51. The depression 
of trigger 24, with its pin 36 impinging against 
the upper edge of lever 37, causes the lat 
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ter to move around upon its pivot-screw 38 
far enough to permit the end 64 to clear the 
end 65 of a locking-lever 66, which is in con 
tact therewith. This depression simply causes 
the circuit-breaker 45 to move around in the 
direction in which lever 61 causes it to move 
but a little farther or sufficiently to allow the 
end 65 of lock-lever 66 to move against the 
shoulder shown upon the end 64 of the lever 
37. The further movement of lever 37 is ar 
rested by the limited movement of trigger 24 
and by its edge 37' abutting against the in 
ner surface of case 27. Lock-lever 66 is of a 
bell-crank shape, being pivoted upon screw 
67, which screws into pillar 68, which in turn 
is affixed to base 40 by threaded end 69 and 
nut 70. The upper end of lever 66 is thicker 
than the other parts, as seen at 71, Fig. 7. It 
has a beveled face 72, against which a pin 73 
in the detent-lever impinges as the lever 22 
completes its revolution with its shaft L in 
giving amalarm. This sliding of pin 73 against 
face 72 of lever 66 causes it to be depressed, 
which throws the lower end 65 away from end 
64 of lever 37 when the latter assumes the 
normal position, as shown by the full lines in 
the drawings. The lever 66 is thrown against 
the shoulder of lever 37 at 64 by the tension of 
spring 74 around pillar 68, one end of which 
is hooked around pin 75 in pillar 68, the other 
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end 76 being hooked over lever 65, as seen at 
76. The dotted lines show the position of 
lever 66 when the lever 37 is locked down by 
the end 65 of lever 66 after the tripping-le 
wer has been pulled to give an alarm. 72 
represents the position of pin 73 when about 
to impinge against the beveled face 72 of le 
ver 66, which by depressing will release lever 
37 and allow the latter to assume its normal 
position by the action of its spring 59. 
In Figs. 1 and 5 is shown an arrangement of 

parts by which the springs J J' can be wound 
up from the outside of the case 27. The shaft 
K is provided with a toothed wheel 80, firmly 
attached thereto by means of a pin 81 through 
its hub 82. This wheel engages with a pinion 
wheel 83, forming part of shaft P. 84 repre 
sents a bevel-gear pinned upon shaft P, which 

engages with another similar bevel-gear 85, 
which is pinned upon shaft or stem Q. This 
shaft or stem Q is fitted to a sleeve 86, which 
extends through a hole in the case 27, and is 
firmly attached thereto by screws 87. Upon 
the outer end of this shaft or stem a hand 
wheel or winding-key 88 is fitted and se 
cured by means of a nut 89. 90 represents 
a bushing pinned upon shaft Q. Near the 
front end of shaft P a stop - wheel Y is 
pinned, which engages with index-wheel Z. 
By this construction of the parts it will be 
seen that the turning of the hand-wheel or 
winding-key 88 causes shaft P to turn through 
bevel-gears 84 and 85, and the shaft K is re 
volved through pinion 83 and wheel 80, and 
the springs J J' are wound up. The revolu 
tion of shaft P also causes the stop-wheel Y 
to operate index-wheel Z, thus preventing the 
overstraining of the springs J J'. The shaft 
P being geared to shaft K positively, as the 
clock-train runs down the stop-wheel Y turns 
the index-wheel Z in the opposite direction, 
thus showing the number of alarms given 
since winding on the index mechanism. The 
ratchet-wheel V and ratchet U, attached to 
wheel B, allow the free winding up of the 
shaft K without moving the clock-train; but 
when the winding is complete the energy of 
the springs is imparted to the wheel B, which 
runs the train through the ratchet U and 
ratchet-wheel V in the manner of ordinary 
clock-work trains. U' represents the end of the ratchet-spring. 

Figs. 4 and 8 represent a circuit breaker or 
key, in which 91 represents a base of hard 
rubber, to which terminal plates 92 and 93 are 
secured by screws 94. 94, each plate having a 
binding-post 95 96 attached thereto. Plate 
93 has two vertical lugs 97.98, having round 
holes, through which the round rod 99 is 
loosely fitted, so that it may slide endwise. 
The front end has a hardi-rubber push-button 
100 attached thereto. Between the lugs 97 
98 a conical sleeve 101 is pinned upon the rod 
99 in Such a position as to come in contact 
with a terminal post 102 upon plate 92 when 
pushed forward by a spring 103 between the 
sleeve 101 and the lug 97, and being around 
the rod 99, which keeps it in position. When 
the button 100 is pushed inwardly to the po 
sition shown by the full lines in Fig. 8, the 
contact between the sleeve 01 and the ter 
minal 102 is broken, thus breaking the cir 
cuit, which is made again when the rod is let 
free, which causes the sleeve to come in con 
tact with the post, as shown by the dotted 
lines, having been pushed forward by the 
spring 103. . 

Figs. 9 and 10 represent parts of the hinged 
door of a common inside iron case in a fire 
alarm box, which is not otherwise shown. In 
this class of signal-boxes it is customary to 
inclose the more delicate mechanism in an 
inner cylindrical box, of which a front eleva 
tion is shown by 27 in Fig. 1, the cover being 
removed. The cover is usually of glass and 
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held in its place by means of a ring, which is 
secured to the case by a fastening of the well 
known bayonet principle, the studs being 
shown at 104. This whole case is inclosed in 
another iron box, which may be similar in 
front outline to the marginal line 105 in Sheet 
1 of the drawings, and having hinged thereto 
a door of ordinary shape and construction. 
This whole box is inclosed by a third or out 
side box, which is the only one visible when 
the apparatus is in position and in service. 
When the outside box-door is opened, the in 
sidebox is visible, but its door remains locked 
with the tripping lever or hook (which is the 
part manipulated in giving an alarm) pro 
jecting through a hole in it. It sometimes 
happens that a lineman, in examining a sig 
nal-box, accidentally trips the lever and sends 
in an alarm, calling out the fire department 
before he has time to unlock the inner door 
and countermand the signal. The hole 106 
in Figs. 9 and 10 is for the purpose of en 
abling him to instantly insert his finger and 
push the button 100, thus breaking the cir 
cuit and stopping the transmission of the 
alarm, and to give independent or counter 
manding signals or to recall the department. 
107 represents a shield to keep the hole cov 
ered when not in use. 

Fig. 3 represents an improved switch having 
terminal plates 108 and 109, a ground-plate 
110, to which ground-wire 121 is attached, bind 
ing-posts 111 112113 114 115, and an index 
circuit closer 116, having a handle 117, the 
whole mounted upon the base 118, having in 
dex characters 119, as printed, all of which is 
fully described in my application for United 
States Letters Patent for an improvement in 
electric switches, Serial No. 261,636, of even 
date here with, to which reference maybe had. 

Fig. 2 represents an electro-magnetic bell 
of ordinary construction. The mechanism, 
as shown, is for a closed circuit. The circuit, 
when the mechanism is at rest, is from line 
wire 120 to post 112, to plate 108, to post 111, 
to post 135, to post 49, to spring 55, to circuit 
breaker 45, to spring 55', to post 50, to wire 
129, to post 128, to contact-spring W, to wheel 
A, to contact-spring X, to post 127, to wire 
126, to post 125, to wire 124, to post 96, to plate 
93, (see Fig. 8) to lugs 9798, to rod99, to sleeve 
101, when closed, as shown by the dottedline, 
to terminal 102, to plate 92, to post 95, to wire 
123, to post 115, to plate 109, to post 114, to 
line-wire 122. It will thus be seen that the 
bell-magnets 137 in Fig. 2 are normally out of 
circuit, and are therefore not liable to injury 
by lightning, nor do they offer any resistance 
to the main circuit. When the trigger 24 is 
depressed by the action of the tripping-lever 
25 in giving an alarm, the lever 37 is moved 
around by the action of pin 36 in Such a n) an 
ner as to cause the circuit-breaker 45 to leave 
spring 55 of post 49 and its other end to make 
connection with spring 55' of post 51, while 
the other end 64 is depressed, so as to allow 
the end 65 of lever 66 to engage with the 
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shoulder at 64, in which position it will re 
main locked until the pin 73 of detent-arm 22 
throws it out again at the end of its revolu 
tion by sliding upon the beveled face 72 of 
the upper end of the lever 66, when the levers 
37 and 66 will again assume their normal 
position. While the lever 37 is thus locked, 
however, the beli-magnets will be in circuit, 
as will be seen by following the circuit, which 
is from line-wire 120 to post 112, to plate 108, 
to post 111, to wire 132, to post 135, to wire 
133, (wire 131 being open at spring 55,) to bell 
magnets 137, to wire 134, to post 136, to wire 
130, to post 51, to spring 55', to circuit-breaker 
45, to spring 55", to post 50, to wire 129, to 
post 128, to contact-spring W, to wheel A, to 
contact-spring X, to post 127, to wire 126, to 
post 125, to wire 124, to post 96, to plate 93, 
to lugs 97.98, to rod 99, to sleeve 101, to post 
102, (see dotted lines, Fig. 8,) to plate 92, to 
post 95, to wire 123, to post 115, to plate 109, 
to post 114, to line-wire 122, thus establishing 
a circuit through the bell-magnets 137. By 
pressing the handle 63 of lever 61 to the left 
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the same circuit is established through the 
bell-magnets, as just described; but the lever 
37 is not locked in that position, and is kept 
there only while the handle 63 is held in po 
sition. The lever 61, coming against the end 
of the hole or slot 138 before the end 64 of 
lever 37 is sufficiently depressed to allow the 
end 65 of lever 66 to engage with the shoulder 
of lever 37 at 64, prevents the locking of the 
lever 37 in permanent position, as is the case 
when the trigger 24 is depressed, as already 
described. The practical results attained by 
this arrangement are: First. The bell-mag 
nets are automatically brought into circuit and 
caused to give signals on the bell when an 
alarm is being transmitted, and taken in con 
nection with my fire-alarm-box lock for which 
United States Letters Patent were granted 
me bearing date of January 26, 1886, and 
No. 335,025, it allows of the shunting in of the 
bell-magnets whether the alarm-box door is 
opened or not, as in that device the action of 
the key alone turns in the alarm regardless 
of the opening of the door. This lock is seen 
at 141 in Fig. 11 in the act of unlocking the 
door 140. A key causes the trigger 142 to de 
press the tripping-lever 25, thus setting the 
box mechanism into operation, as already de 
scribed. Second. Upon the completion of the 
Sounding of the alarm the bell-magnets are 
automatically cut out of circuit again, and re 
main in that State until thrown into circuit 
again by the action of the signaling mechan 
ism. Third. When the inner door of the box 
is opened, a person can throw the bell-mag 
nets in or out of circuit by means of the han 
dle 63, enabling him to hear his signals to the 
central office sounded upon the bell, and also 
the answering-signals from the central office, 
and when he has finished signaling and re 
leases the handle the bell-magnets are again 
automatically cut out of circuit, Fourth. The 
entire shunt mechanism being adjacent to 
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the circuit-wheel mechanism or train ad 
mits of being inclosed in the cylindrical case 
there with without requiring any material in 
crease in size of said case and permits thein 
closing of the device within the case 27. 
By the aid of the winding shaft or stem Q, 

With its hand wheel or key 88, a person can 
Wind up the springs J J', when necessary, 
Without removing the cover of the case 27 and 
Without having to provide and carry a special 
key for that purpose. The index mechanism 
shows at sight whether the springs need wind 
ing or not and the number of alarms, if any 
have been given since last winding. 
The circuit-breaker 101 in Fig. 8 gives a 

firm Wedging electrical contact, and the hole 
106 through the door 106' enables a lineman 
to promptly signal a countermand in case of 
an accidental alarm, and also to communicate 
from the box with headquartersby independ ent signals. 
The Switch device, Fig. 3, enables a person 

to promptly make the various connections 
necessary in fire-alarm telegraphy and indi 
cates clearly the connection made by the regis 
tering index and characters with which it is provided. 
By the term “winding-key' I mean an in 

strument that is held by the fingers in wind 
ing up the springs or weights in the mechan 
ism, Substantially the same as an ordinary 
clock-Winding key, or similar to the button 
upon the end of the winding-stem of the mod 
ern stem-winding Watch,as distinguished from 
the Winding-levers of that class of electric 
call-boxes in which the winding of the spring 
is done When signals are about to be given 
and in which the lever when let go permits 
the train to run down while giving the signals. 

I claim 
1. The combination of the terminals 55 55' 

55', the circuit-closer 45, provided with the 
tension-spring 59, the lever 61, adapted to 
control the movement of the circuit-closer 
and being provided with a handle 63 and a 45 
tripping-trigger 24, also adapted to control 
the circuit-closer and being provided. With a 
tripping-lever 25, substantially as described 

2. The combination of the terminals 55 55' 
55', the pivoted circuit-closer 45, provided 50 
with a tension-spring 59, a tripping-trigger 
24, adapted to control the movement of Said 
circuit-closer and being provided with a trip 
ping-lever 25, by which its own movements 
may be controlled, a pivoted locking-lever 66, 55 
adapted to lock said circuit-closer in perma 
nent position with reference to the terminals 
and being provided with a beveled face 72 on 
its upper end and having a tension-Spring 74, 
adapted to bring it to its normal position, and 
the detent-lever 22, connected with the cir 
cuit-wheel train, provided with the pin 78, 
which is adapted to depress the locking-lever 
when it comes in contact therewith, and there 
by cause the release of the circuit-closer in the 
manner set forth, substantially as described. 

3. In combination with the circuit-wheel 
train of an electric signal-box, a winding 
shaft P, provided with the bevel-gear 84, and 
the winding-stem Q, having the bevel-gear 85, 
adapted to engage with the gear 84, being 
provided at its outer end with a winding-key 
88, the stop-wheel Y, secured upon the shaft 
P, and the index-wheel Z, with which the stop 
wheel Y is adapted to engage and being pro 
vided with the index 14, substantially as de 
scribed. 
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