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To (tal, u?ion, it 7) (tit? conce7n 
Be it known that I, EDWIN R. GILL, Jr., a 

citizen of the United States, residing at Pleas 
ant Hill, Cass county, Missouri, have invented 

5 new and useful Improvements in Automatic Electric Signal - Controlling Apparatus, of 
which the following is a specification. 
In lines for electric intercommunication, 

as now constructed and used, whether tele 
Ic graphic or telephonic, it is customary to con 

mect in one series a large number of stations 
or signaling apparatus. The result is, in tel 
ephonic circuits, that whenever any one sub 
scriber is called all signal-instruments on that 

15 circuit are actuated and all the subscribers 
not wanted annoyed by the calls intended for 
others. In telegraphic circuits many of the 
offices are minor offices and do comparatively 
a small business, yet the calls for all and the 

2c messages for any and all offices pass through 
such as well as through the more important 
offices, keeping up a constant clatter of sound 
ers all along the line and revealing to all the 
offices on the circuit the messages or busi 

25 mess intended for only one. 
In view of these facts it seems desirable that 

some means be provided whereby the receiv 
ing apparatus of the office or station or sub 
scriber alone wanted by any other office, sta 

3o tion, or subscriber can be thrown into circuit 
at the will of the transmittel'. If such means 
be provided, the subscriber or station wanted 
on a telephone-circuit alone hears the signal 
and is automatically thrown into circuit, the 

35 noise and confusion to others of signals being 
avoided, while on a telegraphic line only the 
office needed is called up and its sounder or 
register thrown in to call the attention of the 
operator thereto, while in all other offices the 

4o sounders would be inactive and the offices 
quiet for the transaction of other business. 
The object of my invention is to furnish such 

means-means whereby any station or office 
can call up any other desired station or office 

45 upon the line, while the others remain quies 
cent. This I accomplish by the means here 
inafter described and claimed, and typified in 
th: drawings, in which- v- " . . 

Figure 1 is a view, mainly diagrammatic, 

part of Tetters Patent No. 33,720, an as Aaroh, O, 835. 
(No model) 

illustrating the invention; while Figs. 2 and 5o 
3 are views of details involved therein. 

Fig. 1 is supposed to represent any local 
station on a line through which the main line 
marked “ line passes. The same arrange 
ment would be used at the terminal stations, 55 
only in such a case the main battery and 
proper ground or return circuit connections 
well known in the art would be shown. At 
such station R, S, and K are the ordinary 
relays, sounder, and key, respectively, while S 6o 
is an ordinary switch having three connecting 
anvils or points, 8910. The usual local bat 
tery, B, is placed in the local circuit controlled 
by the relay. The sounder S is here used as 
typical only of any desired or known form of 65 
communicating-instrument, as the operation of 
the devices forming the invention is the same 
whether it be an ordinary Morse sounder or 
a call-bell, or a visual signal, while the relay, 
key, and switch are of any of the common con- 7O 
structions. In addition thereto, there is pro 
vided the apparatus for accomplishing the 
desired ends, as hereina?ter described. This 
is mounted upon any suitable base, 70, here, 
for convenience, shown as broken into two 
and the parts lying in different planes. Upon 
70 is seated an electro-magnet, 18, having an 
armature, 29, pivoted in a standard, 62. Its 
free or outer end takes between limiting and 
adjusting screws 72 73 in an ordinary stand 
ard, 71. In order that its operation may be 
noiseless, the heads of 72 and 73 are covered 
with some elastic or non-vibratory substance, 
as rubber, leather, or fibrous material, while 
the portions 75 of 29, which take thereon, are 85 
similarly covered. This construction deadens 
if not entirely obviating the noise between 
the back-stops, and is useful, as I have found, 
for the same purpose upon the back or lim 
iting stops of many other forms of magnetic 
apparatus—for instance, Sounders, relays, es 
capement and printing magnets, &c. Upon 
its other end, and at right angles, or approach 
ing thereto, it carries the two arms 30 and 34, 
34 being connected thereto by an insulating 

90 

95 connection, as shown, so that it is electrically 
separated from 29 and 30. Each of these arms 
carries an escapement and pawl of peculiar 
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distance beyond 36, where it bends upwardly, 

25 

35 

4O 

45 

the number being determined by the distance 

2 

termined by 35 and 36, a spring, 38, being ar 

the bearings, 45, (the other not being shown) 

5 diately thrown forward again in time to en 

mence to rotate. 
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construction. Pivoted to 30 is the pawl 31, it. It follows, therefore, that, by properly ad 
inclined upwardly and ending in a plane sur- justing the distance 35 36, the wheel may be 
face, preferably platinum-faced. A spring, 
32, attached to 30 at one end and bearing at 
its free end upon 31, forces the latter forward 
normally until its forward movement is 
stopped by the shoulder 30' upon the head 
of 30. 
While, if desired, the function 30 and 31 

viz., of allowing the measured or controlled 
rotation of the wheel 19-might be accom 
plished by a rigid pawl, the construction 
shown is preferable, as more readily permit 
ting, under conditions to be hereinafter ex 
plained, the backward rotation of wheel 19 to 
its starting-point. 
34 at its outer and free end is divided into 

two arms, 33 and 36, the latter bending up 
wardly and then forward, while 33 bends 
downwardly and then forward to some little 

leaving a space between 35 and 36. In 35, if 
desired, a set-screw, o, may be seated, in or 
der to adjust the distance between 35 and 36 
and permit a greater or less range of motion 
to 37, for purposes hereinafter set forth. 
Upon a lug on the upper side of 33 is piv 

oted a pawl, 37, whose limit of motion is de 

ranged to normally hold it back against 36. 
This magnet 18, its armature-lever, and at 
tached pawl 31 and 37 control the rotation of 
an escapement - wheel, 19, mounted upon a 
shaft, 41, supported in suitable bearings, the 
end of 41 being provided with a collar or 
other suitable device, 46, taking into one of 

for preventing any longitudinal movement of 
the shaft 41 and the wheel 19. In a recess in 
the end of 41 takes the end of a shaft, 41, 
terminating at its other end in a pinion, 48, 
which gears with and communicates the mo 
tion of any suitable prime motor, here repre 
sented as an Ordinary clock-work, 49. 
The construction shown of the escapement 

pawls permits the rotation, when desired, of 
the wheel 19 for a space greater than one tooth, 

given between the ends of 35 and 36. As here 
shown, either one or two teeth at will may be 
permitted to escape. For instance, if the 
briefest pulsation, a dot, be sent through 18, 
its armature being only momentarily attract 
ed, 31 is withdrawn from a tooth and imme 

gage the next tooth. If a prolonged pulsa 
tion be sent through 18, no matter what its 
duration be, 31 will be withdrawn and 19 com 

The face of a tooth shortly 
(in less than the space of a tooth) takes upon 
37. It being pivoted, or a spring, as may be, 
does not stop the wheel immediately, but is 
carried forward until 37 takes on 35 and is 
made rigid, When the wheel is stopped, and in 
position on breaking of circuit of 18 for 31 
to spring into place and relieving 37 of the 
stoppage work hold 19 where 37 had stopped 

permitted to rotate the distance of either one 
tooth or any number of teeth, a capacity use 
ful in many other magnetic escapements-as 
for instance, those used in magnetic clocks, 
printing - telegraphs, devices for displaying 
visual signals, controlling valves, &c. 
Attached to 41' is one member, 44, of any 

suitable clutch, while the other member, 43, 
of the clutch is fixed to 41, so that when these 
two parts of the clutch are in engagement as 
shown in Fig. 1 the power of the motor 49 is 
transmitted through 41, clutch 43, 44, and 
shaft 41 to the wheel 19, causing it to rotate, 
except as controlled by the escapement. If, 
however, the members of the clutch are sep. 
arated, as in Fig. 2, the wheel 19 is removed 
from the stress or force of 49. This clutch 
and the rotation of its members is controlled 
by the electro-magnet 1 and its armature 42. 
The shaft 41 passes to its bearings between 

the members of the maguet l, and has at 
tached to it the armature close-cap 42 of the 
magnet, which is circular inform, and should 
be seated on the shaft just back of the mem 
ber 43 of the clutch. Around the shaft 41, 
in such position as to act thereon and force it 
toward 41', is a spring, 40. Then, so long as 
the magnet 1 is not charged the stress of the 
spring 40, acting on shaft 41, keeps the mem. 
bers of the clutch together so as to make 41 
and 41 and their associated parts a common 
system so far as rotation of 19 is concerned; 
but when 1 is charged it attracts the arnature 
42, which being circular is attracted, even 

7 

5 

8 

OO 

though attached to 41, and irrespective of the 
rotation of 41. 42 being attracted, carries 
with it the member 43 of the clutch, leaving 
41' and 19 free from the action of the motor. 
while at the same time, by the force of the 
attraction of the magnet l thereon, it holds 
the motor steady and prevents its now useless 
movement or expenditure of power. 
The wheel 19 is constructed from an insu 

lating material, and has upon its face two con 
centric conducting-rings, 25 and 26. With 
one exception, its teeth are faced with plati 
num or other conducting material. The ex 
ception is the tooth which normally takes up 
on 31 when the instrument is at rest and the 
wheel 19 at its initial or starting point. This 
facing 2S extends into the body of the wheel 
to a point beneath the Space between the con 
centric rings 25 and 26. 
Upon the face, between the concentric rings 

and in the radial lines of the teeth-faces, are 
let-in screws or pins 27, whose inner ends take 
upon and form good electrical contact with 
the inner extension of the platinum faces 28. 
At these points the rings and the pins or 
screw-heads are cut away, each in the segment 
of a circle, forming plug-apertures 27', in 
which may be inserted plugs 48, so as to con 
nect any of the faces 28 with either 25 or 26, 
as desired. 
Upon the body of the wheel 19, near to and 

O 
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concentric with the shaft, is a conducting 
ring, 21, connected electrically to the ring 26, 
while upon the shaft is a conducting-ring, 22, 
the shaft and hence this ring being connected 
to the ring 25. These two rings may bear 
ranged in any other convenient way, so long 
as they are insulated from each other, pre 

IO 

serving the electrical separation from each 
other of the two conducting-rings 25 and 26, 
and they may for convenience be termed a 
“commutator. Upon them take ordinary 
commutator brushes or springs 23 24, which 
form parts of electrical circuits. 

47 is a Spring having an end attached to 19 
or to its shaft, and its other end to some sta 
tionary part of the framing, so that when 19 
is turned or rotated by the action of the mo 
tor 49 communicated to it the spring 47 is 
wound up, its recoil acting, when 19 is freed 

2) from the stress of the motor, to return 19 to 
its starting-point. Its stoppage at this start 
ing-point is controlled by a pin, 80, on its 
face, which takes against a lever, 64, whose 
limit of motion is determined by adjusting 
devices 63 and 65, 63 being furnished with a 
contact - point upon which a contact - point 
upon 64 takes, so that 63 and 64 are parts of 
an electric circuit whenever 64 is not forced 
away from 63 by the action of the pin 80. 

In Fig. 1, for facility of showing the cir 
cuit-connection, the wheel 19, clutch, magnet 
1, and associated parts are shown assegregated 
from each other. Their construction in prac 
tice and relation in use to each other are 
shown in Fig. 2, 
partly in section. 
Upon the base 70 is mounted another electro 

magnet, 54, whose armature-lever 53 carries at 
its outer and free end a pawl, 51, which actu 
ates directly the ratchet-wheel 70, to which 
the pivoted lever 52 acts as a stop, normally 
preventing its retrograde motion. This wheel 
may be loosely mounted on a fixed shaft or be 
rigidly attached to a revolving shaft. In the 

which is partly in plan and 

first case a spring, 71, has one end attached to 
the wheel and the other end to the shaft. In 
the latter case the Spring Would have one end 
attached to the wheel or the shaft and the 
other to a stationary part of the framing, the 
result being the same in either case. On ro 
tation of the wheel the Spring would be wound 
up, and upon its release from the action of the 
actuating-pawl 51 and stop 52 the recoil of the 
spring would rotate it in the opposite direc 
tion until it should be stopped at its starting 
point. Its stoppage in either direction is de 
termined by the location of pins placed in holes 
upon its face, there being a pin-hole at the base 
of the face-line of each tooth. These pins are 
shown at 72 and 73. If impulses besent through 
magnet 54, 70 will be rotated step by step, 
winding up the Spring until pin 73 takes upon 
lever 16, whereby the wheel is stopped. This 
lever plays between stops 1415, both of which 
are parts of electric circuits, and provided with 
suitable contact-points, upon which contact 
points on 16 take, 16 being also part of an 

to the pawls 51 and 52. 

electric circuit. 73 taking upon 16, carries it 
away from 14, breaking the connection between 
16 and 14 and causing it to contact with 15. 7o 
If now 70 be released, the resilience of its 
Spring 71 causes it to turn backward until 
72 takes upon 16, carrying it away from 15 and 
back to 14, the wheel being stopped thereby 
at its starting-point. 75 
The releasing of 70 from the control of its 

pawls is controlled by magnet 1, for which is 
provided a second or subsidiary armature, 50, 
controlled by the sides of polar extensions of 
the poles of l. To thisarmature 50 is attached 8o 
a cord or connection, 74, fast at its other ends 

Hence, whenever 50 
is attracted by 1, it will lift the pawls from 
engagement with the wheel and leave it free 
to be acted on by its spring 71. 
The magnet 18 whenever in circuit is in a 

circuit formed from the ordinary local relay 
battery B, while magnets 1 and 54, when in 
circuit, are in circuits formed from the second 
ary local battery B. 
The various circuits formed and the circuit 

connections can be described better perhaps 
than in any other way by enumerating them 
in a description of the operation of the me 
chanism. 
As before stated, a switch, S, with three 

anvils or contacts, 89 10, is provided. Of 
these 8 is intended normally to keep the 
sounder S in circuit and cut out the magnet 
18, controlling primarily the automatic switch 
ing apparatus, whenever desired, while 9 and 
10 are used to throw 18 into circuit and to 
normally cut out the sounder, the latter being 
thrown into circuit whenever, and only when 
ever, the proper Sequence of operations has 
been performed by the automatic switching 
devices. If now the switch S be placed on S, 
the circuit of B, controlled as ordinarily and 
primarily by the relay R in the main line, is 
B 4 K 5 S 6 78 S 11 R B, in which case all 
pulsations which pass through R will cause 
the operation of the sounder or other device 
there located. If the operator or person using 
the S desire that it be operative only when he 
alone is needed, he turns the switch to 9. The 

9O 

95 
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IO 

II5 
circuit, the parts being at rest and in their 
normal condition and relation, as shown in 
Fig. 1, is B 4 K 12 18 13 14 16 17 9 S 11 R 
B. S is now cut out, while magnet 18, con 
trolling the Switching apparatus, is in circuit. I2O 

In order to fully describe the operation of 
the switching devices, a proper call, consist. 
ing of dots or momentary impulses, or of such 
dots and dashes or prolonged impulses, is as 
signed to each station, each call differing from 125 
all others in the Same Series or circuit. For 
each dot a pin, 4S, is put in a plug or hole, 
27', so as to connect the inner ring, 25, with 
the facing 28, while for each dash or prolonged 
impulse, for which two teeth are to be allowed 13o 
to escape, at the first tooth assigned to the 
dash a pin is put in to connect the outer ring 
and the facing, 28, While at the last tooth of 
such dash the pin is inserted as for a dot, 
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After pins have thus been inserted in proper 
order after the blank tooth the plugs are 
inserted in the remainder of the holes, so 
as to connect the facings and outer ring, 26. 
In wheel 70 the pin 73 is set in a hole corre 
sponding in number away from pin 72 to the 
number of connections made on 19, between 
the inner ring, 25, and the facing 28. Sup 
posing the designation selected be - - - -, 

IO 

25 

40 

45 

(that is, dot, dash, dot, dot,) then, at tooth a 
25 is connected to the facing 28, while at b, 
which is the first tooth of b and c assigned to 
the dash, 26 is connected to the facing 2S, at 
the remaining teeth c de, to compose the call, 
connection is made between 25 and 2S. At 
all the remaining teeth the connection is be 
tween 26 and 28. In the circuit last described, 
and with S on 9, 18 is in circuit. Suppose, 
now, the proper call - - - - for this office to 
be given, the dot causes 31 to allow 19 to es 
cape, one tooth immediately arresting it. 31 
is now in contact with 28 at a, and a circuit of 
B is formed pia, 61. 62 30 31, 25 22 238 54 69 
66, causing 53 to be attracted and moving 70 
one tooth. The next impulse is prolonged, 
and by the action before described 19 escapes 
two teeth, 31 catching in c, forming the same 
circuit as with a, and affecting 54 in the same 
way, which also follows with the next two dots. 
The four steps of 70 have now brought 73 
against 16, 16 stopping the wheel 70, and 73 
moving 16 over to 15, breaking its connection 
with 14. The circuit now of B will be 4 K 5 
S 615 1617 9 S 11 R, the sounder being thus 
automatically thrown into circuit and 18 cut 
out of circuit. 
There are three contingencies which may 

arise, in all of which the circuit-connections 
formed and the operations are the same; hence 
they will first be mentioned, and the circuit 
then described. It may be that 31 for some 
reason will fail to jump two teeth, from a to c, 
but simply catch on b, destroying the sequence 
of the call. In such case 31 is in contact with 
a facing connected with the outer ring, 26. 
Again, suppose a call has gone over the line 
of a combination of impulses differing from 
those necessary to the proper signal for this 
office. In such case 31 may either catch on b, 
forming connection with the ring 26, or, if the 
call going over have its second element in this 
instance similar to the Second element of this 
call, the impulses passing over in the succeed 
ing message will cause 18 to allow the wheel 
to rotate until 31 is in contact with One of the 
faces beyond the number assigned to its proper 
signal or call, all of which further faces are 
connected to the outer ring, 26, as in the pre 
ceding instance. If the number of impulses 
received through 18 be greater than those nec 
essary, the same condition as to 31, 28, and 
26 will obtain. 
In practice, the combinations of the elements 

of the various calls in a series are so arranged 
that in instruments at all stations not desired 
to be called up the movement of the wheel 
shall cause 31 to contact with the Outer ring 

Within the movement of a tooth or two by not 
making the proper combinations for such sta 
tions. In these cases the circuit of B will be 
via 616230 31, 28 26 21 24 2 1263 64 66, it 
being remembered that the first movement of 
the wheel has allowed 63 and 64 to contact, 
closing that break in this circuit. Magnet 1, 
being now charged, attracts the armatures 42 
and 50. 42 in its movement to the poles of 
the magnet carries with it the member 43 of 
the clutch, destroying momentarily the con 
nection between the motor and 19. To fully 
restore the parts to their normal condition, it 
is necessary that this connection be more than 
momentarily destroyed. This is done by the 
movement of 42, which carries a lever, 86, 
against an anvil or contact, 85, whereupon a 
circuit, independent of the devices hitherto 
acting, is established through 1, as follows: B 
61. 6086852 1263 64 66, keeping the circuit 
through 1 closed sufficiently long for it to at 
tract and hold 42, while 19, under the recoil 
of spring 47, returns to its starting or initial 
point, the pin 80 then taking against 64, and 
breaking the connection between it and 63, 
and destroying this circuit through 1. At 
the same time armature 50 lifts pawls 51 52 
from engagement with wheel 70, which then, 
under the stress of its spring 71, returns to 
its initial or starting point, and if 15 and 16 
have contacted the pin 72 carries 16 from con 
tact with 15 and into contact with 14. By 
this sequence of operations, the entire appa 
ratus is returned to its initial or starting 
point, ready for recall, the sounder S being 
thrown out of circuit and the magnet 18 into 
circuit. During this disconnection of the motor 
from the wheel and the controlling escape 
ment, the force exerted by the magnets 1 upon 
the armature 42, attached to the shaft 41, 
gearing with the prime motor 49, is sufficient 
to hold 42 and prevent the motor 49 from 
movement and useless expenditure of its 
power. If the call were properly given, the 
wheel 19 remains in position until the mes 
sage has been received. The recipient now 
desires to return the apparatus to its initial 
point to be ready for a new call, thereupon 
he momentarily throws S upon 10, then re 
storing it to 9. The connection of S with 10 

75 

90 
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establishes this circuit from B: B4K1218 13 . 
51 10 S 11R B, causing 31 to allow 19 to escape 
another tooth, putting 31 in contact with a 
facing, 28, connected to the outer ring, 26, 
whereupon the circuits last before set forth are 
established with the result of returning the 
apparatus to its initial or starting point, ready 
for a fresh call. 

It will be readily understood that the mere 
construction or mechanical embodiment of my 
invention may be varied without departing 
from the spirit thereof. For instance, the 
wheel 19 is shown as one having plug-holes 
and pin, as in a switch-board, so that the pins 
may be arranged in any one wheel to form the 
desired combination for any one station, and 
the combination on such wheel may be changed, 

I25 
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if desired. Such wheels, however, could be 
made as complete articles, the pins being fixed 
therein so as not to be changeable, a special 
wheel being arranged for each station. While 
this is given as an instance of formal change, it is 
evident that many other formal changes might 
be made in the construction and arrangement 
of the details and individual members of the 
apparatus necessary to put into practice the 
invention. 

By these means an automatic switching ap 
paratus is provided at each station, substan 
tially under the control of any transmitter upon 
the line, upon the transmission therefrom of the 
proper sequence of signals, every contingency 
which could possibly arise being provided for. 
It is automatic and reliable in its action, ob 
viates the necessity of constant attention at 
every station on the part of operator or sub 
Scriber for fear of missing a call, in that the 
SOunder or signal apparatus at any station is 
Cuiescent and inactive until such station itself 
and no other shall have been called, while at 
the same time the operation of the switching 
devices is comparatively noiseless. Its capac 
ity for desirable use is not confined, as stated, 
to a telegraphic line as ordinarily constructed, 
but it is applicable also to all forms of elec 
trical communication and signaling wherever 
it is desired to use a definite sequence or com 
bination of pulsations to give information or 
to call into action registering or indicating 
apparatus. Among these may be mentioned 
regular Morse lines, Wheatstone or Needle 
lines, printing -lines, automatic lines, tele 
phone-lines, district lines, visual-signal lines, 
electro-magnetic locks, &c. - 
Having thus described my invention, what I 

desire to claim, and secure by Letters Patent, 
S 

1. In an automatic switching apparatus, the 
combination of an escapement. Wheel, a mag 
net controlling its rotation and located in the 
relay-circuit, and a second escapement-wheel, 
a magnet controlling it and located in a cir 
cuit controlled by the first escape-wheel, and 
controlling in turn the cutting in or out of the 
relay-circuit of such magnet and the signal 
ing apparatus, substantially as set forth. 

2. The combination of a ratchet-wheel, 19, 
a motor, 49, a clutch connecting the motor to 
the wheel, a magnet, I, controlling the clutch, 
a magnet, 18, controlling and regulating the 
movement of the wheel 19, and circuit-con 
nections therefor, substantially as set forth. 

3. The combination of the wheel 19 and its 
magnetic escapement, a wheel, 70, and its mag 
netic propeller, and a magnet, I, controlling 
the engagement or disengagement with or from 
the wheel 70 of its escapement and stop mech 
anism, substantially as set forth. 

4. The combination of the magnetic escape 
ment consisting of the wheel 19, magnet 18, 
and armature-lever with its releasing and 
stopping pawls, the wheel 70, and its mag 
1netic escapement controlled by wheel 19, the 
magnet 1, and its armatures 42 and 50, and the 

circuit-connections shown, whereby a sounder 
or signaling instrument is thrown into circuit 
only upon passage through 18 of the proper 
sequence of impulses and the wheels are re 
stored to their initial or starting point when 
ever a wrong signal or call is given, substan 
tially as set forth. 

5. The combination, with a ratchet-wheel, 
of a magnetic escapement having one of its 
anchor or pallet pawls pivotally or resiliently 
mounted and provided with stops therefor and 
determining the amount of movement of Such 
pawl to permit the wheel to rotate step by 
Step a determinate number of teeth at will at 
One impulse, substantially as described. 

6. The combination, with a ratchet-wheel, 
of a magnetic escapement having one of its 
engaging pawls arranged to be moved withill 
certain limits by a ratchet-tooth, and means for 
determining the limit of motion thereof, where 
by the escapement can be used to permit one 
tooth or two or more teeth to escape at one in 
pulse through the controlling-magnet, substan 
tially as described. 

7. In a magnetic escapement, the combina 
nation, with the ratchet or escapement wheel, 
of a magnet, 18, an arm attire-lever, 29, hav 
ing arm 30 and pawl 31 seated thereon, and 
arm 34, insulated from the body of the lever, 
Substantially as set forth. 

8. In a magnetic escapement, the pawl-arm 
34, constructed with two arms, 35 and 36, and 
having a pawl, 37, pivotally or resiliently 
mounted between the two arris, whereby the 
pawl is permitted to have a determined degree 
of movement, substantially as set forth. 

9. In a magnetic escapement, the combina 
tion of an escapement or ratcheted wheel, an 
electro-magnet, an armature-lever therefor, 
and two escapement-pawls mounted thereon. 
one of which is insulated from the other and 
from the body of the lever, and circuit-connec 
tions, as described, from the insulated pawl, 
substantially as described. 

9O 
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10. An escapement-wheel of insulating ma 
terial having the active faces of its teeth faced 
with a conducting material, substantially as 
Set forth. 

11. An escapement-wheel of insulating ma 
terial having the active faces of its teeth faced 
with a conducting material which extends into 
the body of the wheel, substantially as set 
forth. 

12. An escapement-wheel made of insulat 
ing material and having the active faces of its 
teeth faced with conducting material extend 
ing into the body of the wheel, and having two 
concentric conducting-rings upon one of its 
plane surfaces and plug - connections to the 
teeth-facings, whereby any tooth-facing may 
be connected to either ling, substantially as 
Set forth. 

13. An escapement-wheel formed of insul 
lating material, and having conducting mate 
rial placed upon the active faces of its teeth, 
and extending into its body and provided with 
rings 25 26, and pins 27 connecting with the 

I 25 
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metal-tooth facings, plug-holes 27' being formed 
one for each tooth adapted to receive switch 
plugs, so as to connect any one tooth-facing 
with either ring, substantially as described. 

14. An escapement-wheel formed of insul 
lating material and having the active surface 
of its teeth faced with conducting material ex 
tending into its body, and having a switch 
board formed upon one of its sides, whereby 
any desired combination or permutation of 
connections of the metal tooth-facings may be 
made, substantially as set forth. 

15. The combination, with an escapement 
wheel and its motor 49, of the clutch 43 44, an 
electro-magnet, 1, and a circular armature 
therefor fastened to the shaft, conveying mo 
tion from the motor to the wheel and control 

16. The combination, with the relay and a 
signaling-instrument adapted to be controlled 
by the relay and its local circuit, of a mechan 
ism, substantially as described, for automatic 
ally cutting into circuit the signaling-instru 

ling the clutch, substantially as set forth. 

ment and cutting out the controlling-magnet 
of such mechanism, a three way or point Switch 
and circuit - connections, as shown and de 
scribed, whereby by operation of the switch 
either the signaling or the switching mechan 
ism may be placed normally in circuit or the 

35 

switching mechanism restored to a normal con 
dition after use, substantially as described. 

17. The combination of the wheel 19, hav 
ing pin 80, lever 64, contact 63, lever 86, con 
tact 83, magnet 1, battery B", and circuit-con 
nections, as shown, whereby an independent 
circuit is established through 1 to permit the 
complete restoration of the switching appa 
ratus to its normal position, which circuit is 
then immediately broken, substantially as de 
scribed. . 
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18. The combination, with wheel 70, of pins 
7273, lever 16, contacts 14 15, battery B, and 
circuit-connections, as shown and described, 
whereby the cutting in or out of circuit of 
the magnet 18 and the signaling-instrument is 45 
controlled, substantially as set forth. 

19. The combination, with a controlling 
escapement-pawl, of an escapement wheel of 
insulating material, with the faces of its teeth 
faced with conducting material, and a switch 
board upon one of its sides, as described, . 
whereby determinate combinations of circuits 
may beformed by the contacts of the pawland 
wheel, substantially as set forth. 

20. The combination, in a magnetic escape 
ment, of an escapement-wheel constructed as 
described, the commutator or contact-rings 21 
22, and the commutator springs or brushes 23 
24, whereby the circuits formed by the use of 
the switch-board 2526 may be connected with 
the exterior circuits, substantially as set forth. 

21. The combination of the ratchet or es 
capement wheel 19, its magnetic escapement, 
the wheel 70, and its magnetic escapement, 
the prime motor 49, clutch 42 43, magnet 1 
with armatures 4250, substantially as set forth. 

22. The combination of the escapement 
wheel 19, its magnetic escapement, the wheel 
70, and its magnetic escapement, the magnet 
1 and its armatures, a relay, R, signaling ap 
paratus S', switch S, batteries B B, and cir 
cuit-connections, substantially as set forth. 

In testimony whereof I affix my signature in 
presence of two witnesses. 
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E. R. GILL, JR. 
Witnesses: 

A. H. NORRIS, 
JOS. L. COOMBS. 

  


