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To all, whom it in at concern.' 
Be it known that I, ROMAINE CALLENDER, 

a subject of the Queen of Great Britain, re 
siding at Brantford, in the Province of On 
tario, Dominion of Canada, have made a new 
and useful invention in Automatic Signaling 
Transmitters, of which the following is a speci 
fication. 
The present invention is directed to that 

class of signaling transmitters adapted to 
transmit any predetermined number of elec 
trical impulses and in which the number of 
these impulses may be readily varied at will 
by simple means. It is particularly directed 
to improvements in the form of signaling 
transmitter described in connection with my 
former application for a patent on improve 
ments in telephone exchange systems filed the 
l3th day of August, 1892, and bearing Serial 
No. 442,948. In that application I show a sig 
naling transmitter adapted to transmit elec 
trical impulses in series or sets, each series 
separated from the other by a brief time in 
terval, and I also describe a method of util 
izing the time interval for the purpose of all 
tomatically separating and classifying the 
various series of impulses, as they are received 
at the receiving apparatus, into units, tens, 
hundreds, &c. 
The present invention is designed to im 

prove the signaling means described in the 
former application just referred to, by render 
ing the signaling act wholly automatic, and 
thus reduce to a minimum the possibility of 
error through unskillful unanipulation. 

Figure 1 is a diagrammatic front eleva 
tional view showing the automatic transmit 
ter and its circuit connections. Fig.2 is a dia 
grammatic front elevational view of a modi 
fied form of said transmitter and its circuit 
connections. 

Referring now to Fig. 1 of the drawings, C 
is an insulating cylinder adapted to rotate on 
its axis c'. cic and c' care groups of 
contact strips on the surface of Said cylinder. 
c16 and care commutator contact Strips held 
on the surface of the cylinder and adapted to 
bring the sets of strips cc and cc into 
electrical connection with their switches S' 
and S as the cylinder rotates. 

position, that shown in the drawings, c, c, 
c, c, c and care contact brushes for com 
pleting the circuits over the contact plates just 
described. c and c, &c., are additional con 
tact brushes leading to the contact points con 
trolled by the switches S and S. c is a metal 
lic end-plate bringing all of the contact strips 
cc and cc into electrical connection with 
the axis c' and through it by conductors 20 
and 1S to the battery B. c. and cil are addi 
tional contact strips held on the insulated cyl 
inder c and brought into electrical connec 
tion with the axis c' by the metallic end-plate 
c. c is a contact brush working in connec 
tion with the contacts just described. c is a 
grooved pulley adapted to be turned by the 
chain l'. This pulley is rigidly secured to the 
shaft or axis c' as are also the coil spring cis 
and the ratchet R. The cylinder C is rigidly 
connected to the small cylinder c and to the 
train wheel t' by the end plates c and c and 
the intermediate hub c'. This whole mem 
ber is adapted to turn freely on the axis c’ 
when under the influence of the energy stored 
in the coil spring and applied by the ratchet 
R at the pawl i' secured to the train wheel 
t'. ' is a flexible spring adapted to press the 
pawl against the ratchet R, f, ti, t, is and 
tare the remaining wheels of the train T. A 
fan F is secured to the axis of t to regulate 
the speed of the cylinder C when the latter is 
turned by the coil spring c. L is a lever piv 
oted at l' and having a chain lattached to it 
at l. This chain passes over a roller P and is 
attached at its lower end to the grooved pull 
ley C. A handlel projects at the right hand 
side which when pulled down is adapted to 
Store energy in the coil spring c and cause 
the cylinder to rotate when said handle is re 
leased. p' p' is the axis upon which turns 
the roller P. B is the battery supplying the 
electrical energy which passes in impulses 
Over the conductors 10, ll when the switches 
S' Sare operatively set and the cylinder C is 
rotated. A is the usual telephone receiving 
commutator, the broken part at the left rep 
resenting where the receiver hook is placed. 
C, a are the usual contact plates carried by 
the commutator A. C." is an additional con 

c is a plate tact plate for connecting the cylinder C to 
on said cylinder completing a circuit through said commutator A. a, a and a' are the usual 
the bell when the cylinder is in its normal brushes. Ci is an additional brush acting in 
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conjunction with the plate C. a. is the usual 
tension spring secured to the pin a for alter 
ing the position of the commutator A when 
the telephone receiver is in use. D is an au 
tomatic release for sending a final current im 
pulse over the conductors 10, 11 when the 
telephone receiver has been in use and is re 
placed on its hook or other suspensory device. 
d' is the pivot upon which turns the release D. 
d°is a tension spring secured at one end to the 
point dand at the other end to the point din 
such a manner as to cause the release D to re 
main againsteither the limit pin dor the other 
limit pin d. d is the metallic contact point 
uncovered by insulation and adapted to act in 
conjunction with the point at of the commu 
tator A. 
nected to the conductors 0 and 35. G is the 
ground plate or lightning arrester leading to 
the earth E by conductor 12. H and I are 
the terminal plates for the conductors 10 and 
11; a 18 and at are the connectors for the tele 
phone receiver. 18 and 19 are conductors 
leading through the primary of a telephone 
transmitter, while 15 and 16 are the conduc 
tors leading through the usual secondary cir 
cuit of said telephone transmitter. S and S 
are switches for determining the number of 
impulses that are to be transmitted, while 0, 
1, 2, 3, 4, 5, 6, 7, 8, and 9 are contact points act 
ing in conjunction with the switches S and 
S8 to produce the desired effect. 24 and 23 
are conductors leading to the Switch handles 
S’ and S, while 25, 26, 27, 28, 29, 30, 31, 32,33 
and 34 are conductors leading from the indi 
vidual contact brushes cc, &c., to the cor 
responding contact points 0,1,2,3,4, 5, 6, 7, 8 
and 9. 

Referring now to Fig. 2. C is the principal 
or impulse transmitting cylinder and c,c', &c. 
are contact strips held on the said cylinder. c' 
is the axis of the cylinder C to which is Secured 
the metallic end-plate c by the hub cand 
screw c. c is a contact brush connected on 
one side to the battery B and On the Other to 
the axis c'. 19, 20, 21, 22, 23, 24, 25, 26, 27 and 
28 are conductors leading from the contact 
brushes c, c, &c., to the contact points 0, 1, 
2, 3, &c. T is the clock train and F the fan 
for regulating the speed of the cylinders C 
and D. D is the commutator cylinder for 
bringing the switches S', S', S and S suc 
cessively into electrical connection with the 
contacts of the rotary cylinder C as the latter 
oes through its phase of four revolutions. 
I will now describe the operation of the 

apparatus. In Fig.1 it will be noticed that the 
cipher 0 contact point near the switch S is con 
nected to that brush which will cause one in 
pulse to flow over the line as each one of the 
two sets clic or cc passes under it. It 
will be understood that Some definite signal 
is necessary to correspond With the cipher 0. 

65 
One impulse is used, and consequently each 
of the signals corresponding to the numerals 
1 to 9 has one more impulse Sent Over the line 
than is actually indicated by its value over 

M is the usual magneto bell con 

the switch handles S and S. If the operator 
desires to send a signal corresponding to a 
number of two numeral places, say 56, ine 
turns the arm of the switch S on to the con 
tact point 5, and the arm of the switch Son 
to the contact point 6. IIe then draws the 
lever L down to its lowermost position by 
means of the handle land releases it. The 
energy expended by the hand in drawing 
down the lever L acts through the chain l' 
upon the grooved pulley c and by means of 
the axis c' connected with said pulley it is 
transferred to the coil spring c. This coil 
spring c is normally under a certain amount 
of tension which tends to hold the grooved 
pulley against a stop c' by means of the pin 
c. When the lever IL is being drawn down 
the tension of the spring c tends to draw it 
up again but this tendency is resisted by the 
action of the hand in its downward motion. 
The coil spring c therefore accumulates the 
energy of the hand, as it cannot re-act until 
the lever handle is released. When there 
fore the lever L has been drawn down and 
has been released the energy of the spring c 
is caused to re-act on the cylinder C turning 
it by means of the ratchet R acting on the 
pawl r" and carrying round with it the wheel 
t’ of the train Twhich wheel is rigidly attached 
to the small cylinder c, this small cylinder 
being attached to the cylinder C by means of 
the plates c, c' and intervening hub c the 
cylinder thus rotates with the wheel d' of the 
train T. In order that the motion may be 
regular and not too rapid, the train T has at 
tached to its remote member it a fan F which 
may be of any size or bent at any angle nec 
essary to obtain the desired speed of rotation 
for the cylinder C. The cylinder therefore 
rotates and as it does So it opens the branch 
bell circuit running through brushes ct and 
c' by moving from under the point of the lat 
ter brush the contact plate c' carried on the 
cylinder C. This cuts out the bell M. Imme 
diately following this act and previous to the 
contact strips c', c', &c., being brought un 
der the brushes c', c', &c., a circuit is closed 
Over the conductor's 10, 11 as follows:-from 
the battery B by conductor 18 and branch 
conductor 20 to the axis c' of cylinder C, thence 
by end-plate c of Small cylinder, which it will 
be remembered is in constant electrical con 
nection with the axis c', to contact plate c10 
on said Small cylinder. From thence it passes 
by way of brush c', conductor 22 and conduc 
tor ll to the distant station. From thence 
returning by Way of conductor 10 it passes to 
branch conductor 17 back to the starting 
point, the battery B. This sends a single cur 
rent impulse over the line, independent of 
any that may be sent by means of the switches 
S' or S', and this impulse I term the prelimi 
nary impulse. A brief interval of time elapses 
by which time the rotation of the cylinder 
has brought the strips cc, &c., under the 
brushes c', c', &c., at the same time bringing 
the commutator Strips cinto connection with 
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both of the brushes cland c. As the con 
tact strips cc, &c., are brought into elec 
trical connection with the brushes c, c, &c., 
the circuit over the line is closed as many 
times as correspond with the position of the 
switch S'. The arm of switch S' being set 
upon contact 5, as previously described, six 
impulses will flow over a circuit as follows:- 
from battery B by conductor 18 and branch 
conductor 20 to the axis c' of cylinder C. 
Thence by metallic end-plate c to the contact 
strips cc, &c., and through brushes c, c, 
&c., to the points 0, 1, 2, 3, 4, &c., of switches 
S' and S. The switch Salthough on one of 
the contact points near it, need not be noticed 
here as the conductor 23 leading from it a? 
fords no path for an electrical circuit by rea 
Son of the contact plate c not yet having 
been brought under the brushes c and c. 
The path of the impulses previously referred 
to has thus far been traced from the battery 
B to the contact points of switch S'. The con 
ductor 24 will therefore lead away as manyim 
pulses as correspond with that point on which 
its switch arm is placed. The further path of 
the six impulses flowing by way of contact 
point 5 and switch S' will be by brush c, con 
tact plate c' now under it, brushci, conductor 
36, brush a' of telephone receiver commutator, 
contact platea', conductor 11 through plate I 
and Out over line to the distant station from 
Whence it returns by conductor 10, plate II 
and conductors 13 and 17 back to the battery 
B. A brief time interval again ensues after 
which the remaining contacts c' c, &c., are 
brought under the brushes c, c, &c., and 
another series of impulses will flow over a 
circuit as follows:-from battery B by con 
ductor 18 and branch conductor 20 to the axis 
c' of cylinder C, thence by metallic end-plate 
c to contact strips c, c, &c. From thence 
by brushes c, c, &c., to the switch Swhich 
by this time has been brought into operative 
connection with the line by means of brushes 
c', c' and contact plate c, which contact 
plate is now under the last named brushes. 
The switch S* having its arm on the point 6, 
impulses, seven in number, will flow by way 
of conductor 23, brush c', contact plate c, 
brush c", conductor 36, brush a', contact plate 
Ct", conductor 11 through plate and out over 
line to the distant station from whence it re 
turns by conductor 10, plate H and conduc 
tors 13 and 17 back to the battery B. The cyl 
inder C has now nearly finished its rotation 
but before coming to a position of rest by 
means of the limit pin c against the check 
or stop c' it closes a circuit and sends one 
more impulse over the line, what I term a 
final impulse, as follows:-from battery B by 
conductor 18 and branch conductor 20 to the 
axis c' of cylinder C. From thence by end 
plate c and contact plate c in connection 
with it and over brush c' and conductor 22 to 
plate I. From thence by conductor ll to the 
distant station, returning over conductor 10, 
plate H and conductors 13 and 17 back to the 

battery B. The cylinder then ceases its rota 
tion and it and the lever I have returned to 
their normal positions, that shown in the 
drawings. It will thus be seen that a prelimi 
nary impulse was first caused to be transmit 
ted. This was followed by two series of im 
pulses separated from the preliminary im 
pulse and from each other by brief time in 
tervals. The two series of impulses it will be 
remembered corresponded to the number 56. 
Following the transmission of these signals, 
and separated from them as was the prelimi 
nary impulse there was sent a final impulse. 
It Will readily be understood that either one 
or both of these preliminary and final im 
pulses could be omitted if desired. The ar 
rangement and number of the contact plates 
and brushes could also be varied consider 
ably without departing from the spirit of my 
invention. I have illustrated this special 
form in Fig. 1 as being peculiarly applicable 
to my telephone and other signaling systems 
as described in other applications filed by me 
in the United States Patent Office at various 
times. 
The transmission of a signal that could be 

represented by one numeral place will readily 
be understood from the foregoing description. 
This number, say 8, could be set on either 
one of the switches S' or S', the only precau 
tion necessary being to see that the other 
SWitch was at its normal position, that is to 
Say, not in connection with any of the points 
0, 1, 2, 3, &c. When the conductors 10, 11 
are used for conveying a call signal from the 
distant station the circuit is as follows:-by 
conductor 10 to plate II and from thence to 
the bell M, through the coils of said bell and 
by conductor 35 to brush c, plate c1, brush 
c" and conductor 36 to brusha, plate a 10 and 
conductor 11 through plate I back to the dis 
tant station. The circuits of conductors 18 
and 19 through the primary, and conductors 
15 and 16 through the secondary of the usual 
telephone transmitter, together with the usual 
telephone receiver connectors at and a need 
not be described here; nor is it necessary to 
describe the brushes a', a or a as these are 
all arranged in the customary Way and are 
only shown in the drawings in order that the 
other features may be clearly shown. 
The release mechanism D or one-way con 

tact maker acts in conjunction with the lever 
A as follows:-When the telephone receiver 
is taken off the hooked end of the commuta 
tor A that part of it lettered a comes in con 
tact with the insulating covering of the re 
lease D and pressing against it under the in 
fluence of the spring a causes the end ds of 
the release D to move in the direction of the 
limit pin d'. As soon as the pin d is moved 
to that position in which a straight line drawn 
from d to di would fall on the other side of 
the pivot d the action of the release spring 
d° causes the side d of the release D to be 
brought against the limit pin d'. The posi 
tion of the release D is so related to that of 
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the commutator A that the contact point d 
of the former cannot touch the contact end 
a of the latter on its movement as just de 
scribed. In other words the arrangement is 
such that the commutator A does not throw 
the release D past its dead center until it, 
the commutator, has nearly reached its limit 
of motion. Consequently the commutator 
reaches the end of its journey in that direc 
tion first, and it is followed immediately by the 
other end d. No contact can ensue between 
the parts at and d by movement in this di 
rection as although the contact d follows the 
point at it cannot touch it by reason of the 
limit pin d. As soon as the receiving tele 
phone is restored to its commutator hook, 
the action just described is reversed and the 
following ensues, the end a of the commuta 
tor A presses against the metallic part d of 
the release D, and closes a circuit momenta 
rily as follows:-from the point at of the 
commutator A to the point d of the release 
D, thence by conductors 21 and 18 to the bat 
tery B. From thence it passes by conductors 
17 and 13 to the plate H and out to line by 
conductor 10 to the distant station. Return 
ing over conductor 11 through plate I and 
plate a0 in metallic connection with the com 
mutator, it reaches the common point from 
which the circuit was traced, the point al. 
The action of the spring d causes the release 
D to return to its normal position, that shown 
in the drawings, thus rupturing the circuit 
after sending a momentary impulse over the 
line as just described. 
The modified form of apparatus shown in 

Fig. 2 illustrates its application to the trans 
mission of a preliminary signal followed by 
four series of impulses. The apparatus there 
shown has a capacity equal to the transmis 
sion by one operation, of impulses correspond 
ing to a number represented by four numeral 
places. It can transmit signals the equiva 
lent of any number from 1 to 9,999. As the 
construction there shown employs just one 
set of contacts on the main cylinder C with 
controlling commutator strips on the auxil 
iary cylinder D for changing the circuit 
through the several switches S', S', S8 and S 
in succession it will be understood that this 
form may readily be used for any number of 
switch handles S', S', &c., either less than 
four in number or more. In order to avoid 
multiplication of circuits I have not connected 
the conductors 19, 20, &c., to the Switches S, 
S8 and S. It will be understood that these 
circuits have a multiple connection with all 
of the switches S', S', S' and S in the same 
manner as the circuits 25, 26, &c., in Fig. 1 
are connected to the switches S and S*there 
shown. 
The operation of the apparatus shown in 

Fig. 2 is as follows:-The lever and chain not 
shown in this figure operate on the grooved 
pulley d increasing the tension of the coil 
spring d and acting through it upon the 
sleeved carrying the ratchet R. The teeth 

of this ratchet engage with the pawl a piv 
oted at r to the enlarged part r of the train 
wheel i of the train T. When the control 
ling lever is released as previously described 
in connection with Fig. 1 the train T is put 
in motion and the train wheel i secured to 
the axis d' by the hub d' and screw d turns 
the commutator cylinder D secured to the 
same shaft d' by means of the hub and set 
Screw there shown. The same motion causes 
the propelling wheel it secured to the shaft c' 
of the cylinder C by the hub c' and screw c', 
to be turned, carrying round with it the cyl 
inder C secured to the same shaft by means 
of the end-plates c, c and hub and locking 
Screw cand c'. The relative diameters of the 
wheels tand t is such as to cause the latter 
to revolve four times during the time the 
former revolves once. The contacts c', c, &c., 
are thus presented to the brushes c, c, &c., 
four times in Succession and the commuta 
tor cylinder D governs the consecutive elec 
trical connection of the strips c', c, &c., with 
the switches S', S', S8 and S. 

I will presume that a signal is to be trans 
mitted the equivalent of the number 8,603. 
In this event the switches counting from left 
to right will be set to correspond with the de 
sired number, that is to say S' on S, S? on 6, 
S on 0 and S on 3. It will readily be un 
derstood from the description of the previous 
figure that the impulses are transmitted in 
the corresponding order by battery B, con 
ductor 12, brush c, axis c' of cylinder C, 
metallic end plate c, contact stripsc, c, &c., 
brushes c', c, &c., switches S', S', S3 and S4 
in Succession, by conductors 15,16,17 and 18 to 
the brushes d', d', d' and d, contact plates 
d', d', d' and d, brushes dis, d14, d.15 and d16 
and common conductor 10 out to line, to distant 
station and returning by conductor 11 to the 
starting point the battery B. Should a signal 
require to be sent having only three numeral 
places, say 196, the combination is set on any 
three switches, the only precaution necessary 
being to always set the number from left 
to right. In the same manner a signal equal 
to one or two numeral places may be trans 
mitted as will be apparent from the forego 
ing description. The contact brushes die and 
d' together with the contact plate d18 act to 
transmit a preliminary signal by way of bat 
tery B, conductor 12, brush c, axis c' of cyl 
inder C, brushc, conductor 14, brush it?!, 
contact plate d', brush d, conductor 10 to 
distant station and returning by conductor 11. 
to the starting point, the battery B. 
The circuit for an incoming signal through 

the bell M. When the apparatus is at its nor 
mal position as shown in Fig. 2 is as follows:- 
by conductors 11 and 13 to and through the 
Coils of the bell M and by conductor 20 to the 
brush d, contact plate d', brush dit and con 
ductor 10 to distant station. 

I have not shown any means in Fig. 2 for 
Sending a final impulse over the line as was 
described in connection with the operation of 
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the apparatus shown in Fig. 1, as it will be 
apparent that either or both of the means for 
sending preliminary and final impulses may 
be present or absent in both forms of the 
apparatus. It will also be evident that the 
number of contact strips in either of the two 
series shown on the cylinder C in Fig.1 may 
be varied to suit different requirements. In 
the same manner the single set of contact 
strips carried by the cylinder C in Fig.2 may 
also be varied. 

I have purposely illustrated one form of the 
apparatus in Fig. 2 free from circuits and 
connections implying telephone appliances, in 
order to clearly show the utility of my inven 
tion for general signaling purposes. 
Having thus described my invention, what 

I claim, and desire to secure by Letters Pat 
ent of the United States, is 

1. An electrical circuit including a control 
ling commutator and a rotary circuit making 
and breaking device timed to have a definite 
relative speed of rotation, means for giving 
the circuit closer any predetermined number 
of revolutions, and additional means for vary 
ing, at will the number of circuit closures in 
each revolution. 

2. A signaling transmitter for transmitting 
impulses in series or sets, consisting of a re 
Wolving agent carrying means for making and 
breaking the circuit, individual switches for 
varying the number of impulses transnaitted 
in each Series together with a commutator, 
controlled by the revolving agent, for chang 
ing the path of the transmitted impulses 
through the various switches successively, 
and in any desired order. 

3. An electrical circuit including a rotating 
circuit making and breaking device and a cir 
cuit controlling commutator, therefor; said 
commutator controlling two or more branch 
circuits leading to a point of common connec 
tion with the main circuit and having means 
for directing the circuit closures over the sev 
eral branch circuits in any desired order. 

4. An electrical circuit including a rotating 

circuit making and breaking device and a cir 
cuit controlling commutator therefor; Said 
commutator controlling two or more branch 
circuits passing through individual switches 
and leading to a point of common connection 
with the main circuit and having means for 
directing the circuit closures over the several 
branches and through the individual SWitches 
in any desired order. 

5. A signaling transmitter for transmitting 
impulses in series or sets consisting of a ro 
tating contact making and breaking agent, 
switches for varying the number of impulses 
in each series, a commutator for controlling 
the electrical connections through the switches 
successively and in any desired order to: 
gether with a hand operated lever for setting 
the apparatus in motion. 

6. The combination with a telephone re 
ceiver commutator of an independent contact 
making device, consisting of a pivoted Oscil 
lating agent having tensional means applied 
in a line with and beyond its center of Oscil 
lation for retaining it and completing its mo 
tion to either side when it passes said center 
of oscillation, said contact making device hav 
ing an insulated surface normally presented 
to the moving contact of the receiver commu 
tator and having such relation of parts that 
When the receiver is removed the commutator 
contact will engage with the insulated Surface 
of and will oscillate the contact making de 
vice to its opposite position, thereby causing 
a metallic surface carried by said contact 
making device to be moved into position for 
obtaining an electrical connection between 
the contact making device and the receiver 
commutator when the latter is returned to its 
normal position. 
In testimony whereof I have hereunto sub 

scribed my name this 31st day of October, 
1898. 

ROMAINE CALLENDER. 
Witnesses: 

C. J. KINTNER, 
MI., M. ROBINSON. 
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