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T., (ill thout it y on re'r - 
Ie it know I that l, M.A. ix. li. KER, a citi 

Zen of the United States, residing at New 
York, in the "otity if New York. State of 

5 New York, have invented certain new and 
useful provements in Printing-Telegraph 
Receivers, of which the following is a full. 
clear, concise, and exact description. 
This invention: relates to printing tele 

0 graphs and tie : 'til larly to a telegraph 
receiving system wherein the character's of 
a message may be reprol, cel in the for in 
of a printed page. 
The principal object of this invention is 

15 t ( ) ('galize a tin in in numbe' (if elements 
or devices into a compact unit which will be 
capable of rendering efficient and reliable 
service in carrying out the various opera 
tions necessary to the roller recof posing of 

20 telegraphic in) ulses it a plinted lessage. 
In accordai'e with this invention there is 

provided a plurality of electroresponsive de 
vices, each of which is 'alable of perform 
ing compound operations with respect to 
finitions which are of a strictly eclhanical 
nature and other functions which relate 
more particularly to the control of current 
carrying circuits. The mechanical and elec 
tric', relation or arrangenient of the various 
devices represent such a coordination of 
parts as may result in a realization of the 
objects sought to be attained by this system. 

This invention is illustrated diagram 
natically in the accompanying drawing in 
which, for the sake of clearness, only so 
much of a telegraph receiving system has 
been shown as will be necessary to a clear 
understalding of the features of the inven 
tion. Referring to the drawing, Figure 1 illus 
trates an organization of receiving devices 
suitable for practising the features of this 
invention: Fig. 2 is a fragmentary view 
illustrating in detail a selecting unit em 
ployed in the system. Fig. 3 shows an alter 
nate arrangement which may be substituted 
for the selecting unit shown in Fig. 2; while 
Fig. 4 shows a condenser arrangement which 
may be substituted for a device indicated by 
the reference character 30 in the first figure 
of the rawing. - 
In describing this invention, the 'eference 

numeral 1 is employed to indicate a line con 
ductor which may extend to a remote station 
(not shown), this line conductor being con 
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nected through the winding of a polarized 
line relay 2 to earth. The transilissioi of 
illessages in the present embodiment of this 
invention is, for convenience, based on the 
five-unit impulse code of Baudot. As well 
linderstood in connection with this code, 
each character or other operation necessary 
to the printing of a message is conveyed by 
leans of five impulse intervals formed by 
clifferent combinations of positive and nega 
tive currents. In arranging a system to be 
operated by this code, it is necessary to em 
loy spacing and marking impulses, the 

spacing impulses being the impulse which 
serves merely to retract the armature of a 
line relay to its normal position, while the 
marking inlpulses bias the relay to engage 
its contacts whereby circuits niay be com 
loltel to set up action with respect to re 
ceiving devices. In the present system, posi 
tive currents correspond with spacing in 
pulses while negative currents correspond 
with narking impulses. Accordingly, the 
arnature of relay 2 under such currents will 
be respectively biased to engage its lower 
lost or idle contact stop or its uppermost 

contact stop, respectively. Therefore, each 
negative impulse incoming from the line 
1 biases the relay 2 to complete a cir 
suit from a battery 3 to a collector ring 4 
of a distributer A. Segments 6-10, posi 
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tioned adjacent the collector ring 4, serve 
therewith to form a path traversed from left 
to right by a brush 5 which successively com 
pletes a circuit from the collector ring 4 to 
these segments. As well understood in con 
nection with multiplex working, incoming 
impulses from the line 1 will occur at the 
moments the brush 5 is over corresponding 
ones of the segments 6-10. Therefore, as 
sluming that a negative impulse is present in 
the line 1 at the instant the brush 5 is over the 
segment 6, a circuit will be completed where 
by current from the battery 3 may traverse 
the contacts of the line relay 2, the collector 
ring 4 and the brush 5 to the segment 6, 
thence through the winding of a selecting 
magnet 11 to a bus conductor 16 which is 
connected through normally closed contacts 
43 of a right-hand release magnet 40 to 
earth. Current through this circuit causes 
operation of the magnet 11 whereby its con 
tacts 20 are closed to complete a holding cir 
cuit which may be traced from a negatively 
poled battery 19, through an associated re 
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sistance unit, thence over the contacts 20 of 
the selecting magnet 1 i to the winding of 
this ragnet, in substitution of the battery 3 
by wirich the magnet 1 was initially oper 
ated. It will be noted that a condenser 21 
is claected in bridge around the windings 
of tie selecting magnet i1. The purpose of 
this canderser is to secure prolonging of the surrent intervai whereby operation of the 
magnet 11 will be assured. This effect re 
sults fron: the fact that on the instant the 
hi'sl 5 is over the segment 6, as assumed, 
the condenser 21 will receive a charge from 
the battery 3 and since the brush 5 noves at 
a relatively high speed it may pass from the 
segiment 6 before the current through th 
wituding of the selector magnet 11 would 
lave built up sufficiently therein to effect op 
e J'ation of E. magnet. On the instant the 
rush 5 passes, from the segment 6, the con 

denser 21 will discharge in closed circuit 
through the winding of this selector magnet 
and thereby complete the operation of the 
ilagnet which will be retained operated b 
the locking circuit already tracel through 
the contacts 20. In a corresponding Inanner, 
a circuit from the battery 3 may be closed by 
the brash 5 through the magnets 12-13, as 
the brish successively passes over the seg 
inents 7-10, provided that at such colic 
sponding nonents negative inpulses are re 
ceived over the line 1 to close the active con 
tacts of the polar relay 2. It will be obvious 
that at such moments as positive impulses 
are biasing the relay 2 to its idle contact po 
sition in phase with the instants the brush 
5 may be over either of the segments 6-10, no circuit may be conpleted through the 
distributer, and the associated selector mag 
nets will accordingly remain unoperated. 
Referring to Fig. 2 of the drawing, a mag. 

net 115, armature 116 and contacts 117 will 
be understood as corresponding with each 
selector magnet 11-15 and its associated 

In addition to the arma 
ture 116, each one of these selector magnets 
also arries an arnature 118 which is piyoted 
at 39 to conto a member 120 which en 
::ge: a selector disk 101, at a notch 121, in 

a anner that movement of this arma 
eatise the disk 101 to be rotated on 

3 to ii, limited extent. The arnature 
: . st proportioned that it will respond 
33 y suickly to current through the magnet 

at nd act in advance of the disk control 
; :unnature 118. This is to insure that 

l; contacts 117. which correspond with the 
rt::tacts 20 of the selector magnet 11 and 
the corresponding contacts of the other 
selecting magnets 12-15, and which are 
under the control of the armature 116, will 
be closed more nearly coincident with the be 
gilaning of the current impulse through the 
witting 115, thereby establishing a locking 
circuit which corresponds with the holding 

.. t is is 
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circuit already described in connection with 
the selecting magnet 11, to permit additional 
time for the more heavily loaded armature 
118 to operate. The selecting disk 101 cor 
responds with the similarly numbered select 
ing disk shown in Fig. 1 of the drawing. 
This disk and the four additional selecting 
disks 102-105 are respectively under control 
of the selecting magnets 11-15, each magnet 
being connected to move its respective disk 
in a manner similar to that illustrated and 
already described in connection with Fig. 2 
of the drawing. As well understood in the 
art, the five selecting magnets 11-15 and 
the associated selecting disks 101-105 cor 
respond respectively with the five unit im 
pulse intervals of the transmission code en ployed in this system. 
In the present system selecting operations 

are carried out in a manner sihilar to that 
shown in Patent No. 1,201.809 to A. F. Dixon, 
October 17, 1916, it being provided that 
notches at predetermined points around the 
periphery of the selecting disks, as the 
notches 110-113 (Fig. 2), be so arranged on 
the several disks that right-angle selecting 
levers, as the levers 63, 70, 73, 76. etc., may 
not normally enter these slots due to the fact 
that a notch in at least one of the disks will 
be out of a linement with similar notches in 
the other disks. In response to the opera 
tion of one or more of the selecting lagnets 
11-15, however, the correspondingly asso 
eiated disks will be moved in such a manner 
that at some point adjacent a selecting lever 
the notches in the five disks will jointly pre 
sent an alined opening to receive the corre sponding lever, following which, operations 
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may take place to translate such selection 
either into a printed character or other oper 
ation of the receiving devices necessary in the reproduction of a message. 
As an example whereby the operations 

necessary in the reception of one impulse 
combination may be traced, let it be assumed 
that a character, say the letter E, which is represented by a first negative impulse fol 
lowed by four positive impulses is received 
from the distant station. In phase with the 
first negative impulse, the brush 5 of the 
distributer A, will be present over the seg 
ment '6, thereby completing the circuit al 
ready traced from the battery 3 to operate 
the selecting magnet 11. Operation of this 
magnet will revolve the disk 101 sufficiently 
to bring a notch in this disk into alinement 
with notches in the remaining disks 102 
105 which stand normally alined. Since the 
last four impulses froii the distant station 
are of positive polarity, no action will take 
place with respect to the selecting magnets 
12-15 during the time the brush 5 is trav easing the corresponding segments 7-10. 
In grder to describe a further operation car 
ried out by either one of the selecting disks 
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101. 105 which relates to the citrol of 
auxiliary contacts 26, a brief digression from 
the example under consideration will now be made. 

In addition to the notches in the disks and 
the selecting levelt's respectively associated 
thene with. 'ach lisk carrics an outstandin 
member 24 at lapted to engage a pivote 
member 25. which in turn controls the con 
tacts 26. During the time the disks are in 
their normal position, the contacts 26 re 
main upen, as shown in the drawing, but 
when any one of the disks 101-105 is moved by its respective magnet in making a selec 
tion, the corresponding member 24 of the 
slifted disk will engage and-move the mas 
( ; member 25 to close the contacts 26. 
Therefore, in the present example, in aldi 
tion to alining the notches of the disks to 
receive, say, the selecting lever 63, move. 
ment of the disk 101 also effects closing of 
tle contacts 26. While the circuits are in 
this condition the brush, 5, after passing 
from the segi rent 10 and the collector ring 
4, joins a segment 28 with a segment 29, 
thereby completing a master circuit from a 
grounded battery 27 through the contacts 
26 and the winding of a release control magnet 30. Operation of the latter magnet 
coppets a circuit from the grounded bat 
te.81 through contacts 32 of this magnet, 

. th iceby way of a bus conductor 33 through 
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two parallel paths, the first of yhich com prises an operating winding 4 of the right 
E. magnet 40, while the second path extends through the operating winding 
51 of a left-hand release magnet arinature 44 of the magnet 40, which is piv 
oted at 45, is now attracted to cause separa 
tion of the contacts 43 and also at its out standing end to release downward pressure 
normally exerted against the inwardly ex 
tending angle of selecting levers as the lever 
63. At the same instant, armature 54 of 
the magnet 50, which is pivoted at 55, is 
also attracted to close its contacts 53 and 
at its outstanding end to release retaining 
pressure which it normally exerts against 
selecting levels which, it will be understood, 
are positioned under this lever in a manner 
corresponding with the position of the lever 
63 under one end of the armature 44. For 
convenience of description, it may be under 
stood that the selecting lever 63 corresponds 
with the control necessary for the rinting 
of the letter E assumed in the exam E. under 
discussion. It will also be pointed out that 
selecting levers 70, 73, 76, 79, 82, 85 and 88 
although shown, for convenience in the 
drawing, remote from the selecting crown 
formed by the disks 101-105, will neverthe 
it'ss be indi 'stood to be suitably positioned 
aluid the secting disks in a manner cor 
it sponding with the position of the lever 
63, and furth r, it will be understood that 

The 

is 

the outstanding ends of the armatures 44 
and 54 of the release magnets are enlarged 
in the form of a semi-circle, thereby render 
ing each arm capable of controlling the re 
spective depressing or releasing of all select 
ing levers positioned on the corresponding 
side of the selecting crown. It may also be 
here mentioned that in addition to the select 
ing and printing of the words of a message, 
various auxiliary operations, such as, let 
ters-spacing, carriage-return, line-fect, let 
ters-shift. figures-shift, break-signal, etc., 
are necessary in the proper control of a re 
ceiving printer. In the commercial opera 
tion of printing telegraphs such operations 
are commonly referred to as “stunts' and in 
the present illustration of this invention 
such operations are untier control ()f the se 
lecting level's other than the selecting lever 
(33. In proceeding with the example under 
consideration, following the operation of the 
release magnets 0 and 50 as E. a re 
taining circuit for these magnets may be 
traced from a grounded battery 39 by way 
of contacts 71 of line feed control lever 70, 
contacts 74 of space control lever 73, con 
tacts 77 of carriage return control lever 76, 
contacts 83 of figuireshift control lever'82, 
contacts 86 of letters shift controlléver 85, 
the contacts 90&fashift magnet 93, the winding of a stat right 56, the contacts 53 of the releasefiagn this per two parallel paths, efirst of which 8xtends 

e 

} rst - .. ... e. through winding:52f the releasefi tis0, 
while the secondith E. windings 42 of the lease magnethence merging it and continuing through le tacts 98 of a spacignagnets tdar. In addition to providingholding ciruits for the release magnets'40 and 50, irrent through the EE effects oritish of 
the start magnet. 56 which attracts itsarma 
ture to remove a holding pawl 57 from en 
gagement with a ratchet wheel 58 thereby 
releasing a shaft 59 which carries a type 
wheel 60. The shaft 59 is continually 
stressed by means, not shown, tending to 
cause it to revolve in the direction of the 
arrow; therefore, the releasing of this shaft 
by the start, magnet 56 permits it to revolve 
until a conducting arm 62, which is rigidly 
fixed to the shaft, engages the inwardly ex 
tending end of the selected lever 63 which 
is also of conducting material, the end of 
the lever 63 having been raised into the 
path of the stop member 62 by action of 
a retractile spring 38 which moved the 
downwardly extending arm of the lever 63 
into the alined slots of the disks 101-105 
following such positioning of the disks 
under the action of the five impulses under 
consideration. The selecting lever is piv 
oted in the manner of a bell crank lever, as 
indicated by the conventional pivot spotting 
on each lever. In addition to mechanically 
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stopping the rotation of the type wheel shaft 
59, engagement of the arm 62 with the lever 
63 also completes a circuit from a source 
of grounded current (61 which may then 
extend through a printing magnet (56 and the 
windling of a spacing magnet (5 to earth. 
As well understood in connection with print 
ing devices of this character, the letter E of 
the type wheel will now be positioned at a 
proper point with respect to an impression 
sheet (34, usually of paper, for receiving the 
message record, and an arinature 65 Oper 
ated by the magnet (56 will now respond to 
thrust the paper against the type wheel, 
thereby printing this character. The time 
constant relation of the magnet 66 with re 
spect to the magnet 67 is such that the first 
or printer magnet will operate in advance of 
the latter spacing magnet; therefore the 
E"; operation will have been completed . 
efore the armature of the magnet 67 has 
thoved sufficiently to separate its contacts 68 
whereby the holding circuits through the 
windings 42 and 52 of the magnets 40 and 
50 are opened. It will be noted that the 
release control magnet 30 is of a slow re 
lease type as indicated by the conventional 
copper core-sleeves in the drawing. This 
is to insure that the operating circuit traced 
through the ENES and 50 may con 
tinue for a sufficient time to permit the car rying out of “stunt” operations on which 
no printing is required as will presently ap 
pear. As an alternate arrangement, a con 
denser 125 Fig.) may be substituted for 
the relay 30. In making this substitution 
after dispensing with the relay 30 and bat 
tery 31, one end of a lead 127 may be con 
nected to the bus conductor 38, while the op 
osite end of this lead may be connected to 

the conductor which extends from the con 
tacts 26. The condenser 125 as connected to. 
earth from the lead 127 then forms a cir 
cuit parallel to the windings 41 and 51 of 
the magnets 40 and 50 to act in prolonging 
or accelerating the operation of these mag 
nets in a manner similar to that already de 
scribed inconnection with the action of the 
condensers connected in bridge on the select 
ing magnets 11-15. This arrangement of 
the circuits is to compensate for the rela tively short period of time during which the 
brush 5 of the distributer may be over the 
segments 28 and 29 in completing the operat 
ing circuit already traced for energizing 
the release control magnets 40 and 50. At 
the instant the spacing magnet 67 operates, 
the relay 30 will ordinarily have already re 
leased and separated its contacts 32; there 
fore, separation of the contacts 68 of the 
spacing magnet disconnects the holding 

permits the release magnets 
40 and 50 to restore. Cessation of current 
through the holding circuit of the release 
magnet also effects restoring of the start 
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magnet 56, whereupon the pawl 57 reen 
gages the teeth of the ratchet wheel 58 to 
Roll the type shaft 59 stationary. There 
fore, when E. outstanding end of the arma 
ture 4-4 descends to lepress the end of the 
selecting lever 63 to clear the stop arm 62 
and cause the opposite end of the lever to 
move outwardly in clearing the disks 
1(1-105, the shaft 59 will be held station 
ary while the disks will assure their normal 
positions prepared to receive another selec 
tion from their respective control magnet, 
while the contacts 43 of the release magnet 
44 will be retistablished to complete the oper 
a ting circuit of the selecting magnets 11-15. 

In order to secure an overlap effect, which 
is an operation understood in connection with printing telegraphs, the contacts 69 
of the spacer magnet 67 are connected in 
parallel with the contacts 43 of the release 
magnet 40, thereby insuring that during the 
time the spacing magnet may be operated 
the contacts 69 will be closed in substitution 
of the contacts 43, thereby providing a cir 
cuit to permit initial operation of the se 
lector magnets 11-15 through the contacts 
69 to ground instead of through the contacts 
43. This is desirable in case a lag should occur with respect to the releasing of the 
magnet 40 and the corresponding sing of 
the contacts 43. In addition to performin 
the circuit control operations as described, 
the armature of the spacer magnet 67 also 
effects mechanical operations whereby move 
ment of the paper 64 will take place in order 
to present a clear or new surface for the 
printing of a next character. 
The type wheel 60 carries the usual double 

row of characters. As shown in the draw 
ing, the lower row comprises letters while 
the upper row is formed of figures, punc 
tuations and also certain vacant spaces cor 
responding, with some of the stunt opera 
tions which will be presently described. 
The ER wheel 60 is arranged to be moved 
vertically on the shaft 59, such vertical 
movement being under the control of an 
armature 92 of the shift control magnet 93. 
Shift operations are usually referred to as 
the operations whereby either the letters or 
the figures may be brought to the proper 
printing point or alinement with the receiv ing sheet. Such operations are, of course, 
under the control of the distant transmitter 
and are referred to as letters-shift or figures 
shift respectively. As shown in-the draw 
ing, the type wheel is positioned for the 
printing of letters; therefore, let it be as 
sumed that a combination of five impulses 
is now transmitted from the distant station 
whereby the type wheel will be shifted for 
the printing of characters in the figures row. 
A usual combination for this operation is two negative, a positive and two negative 
impulses; therefore, during the time that 
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brush 5 may be passing over the segments (3 
and 7 in phase with the two first incoming 
negative impulses from the line 1, the rely 
2 will establish the battery 3 over the ci. 
cuits already traced and respectively effect 
operation of the selectoragnets 11 and 12. 
The third impulse being of positive polarity 
and corresponding with a spacing interval, 
no effect will take place at the instant the 
brush 5 is over the segment 8. At the in 
stant the brush successively passes over the 
segments 9 and 10, however, the last two 
negative impulses will position the line re 
lay 2 to effect operation of the selecting mag 
nets 14 and 15. These selections result in 
the movement of the disks 101, 102, 104 and 
105. Assuming that such position of the 
disks presents an alinenent of notches 
whereby a figures-shift lever 82 may enter 
such notches, the response of the magnet 30 
as the brush 5 passes over the segments 
28-29 will establish operation of the re 
lease magnets 40 and 50 as already de 
scribed. Operation of the selecting lever 82 
thereby permitted, establishes a circuit 
which may be traced from battery 39 by 
way of the contacts 71, 74, 77 and S4 of the 
levers 70, 73.76 and 82, respectively, thence 
through an associated resistance and a wind 
ing 94 of the shift magnet 93 to alth. In 
responding to current through this path, a 
self-locking circuit is established frvin a 
batterv 37 through an associated resistance 
and the contacts 98 of the relay 93 to the 
winding 94 in substitution of the battery 39. 
The armature 92 of the relay 93, by means 
not shown, may now move the type wheel 
60 downwardly to present the upper or fig. 
ures row of characters in allinement with the 
printing armature 65. The present shift op 
eration being a strictly mechanical one no 
printing is required: therefore, separation 
of the contacts 83 effected by the described 
movement of the selecting lever 82 discon 
nects the start control circuit in order to in 
sure suspension of printing action at this 
time. Since no circuit may now be com 
pleted through the star magnet 56 and the 
holding windings 42 and 52 of the release 
magnets 40 and 50 only a momentary op 
eration of the latter magnets will take place 
in phase with the passing of the brush 5 
over the segments 28 and 29. From the de 
scription already given it will be clear that 
for this stunt operation on which printing is 
not required the response and relatively non 
delayed restoring of the release magnets 40 
and 50, respectively, correspond with the 
releasing of the selecting levers 63, 70, etc. 
separation of the contacts 43 to primit re 
storing of any of the selecting magnets, 
which in the present example correspond 
with the selecting magnets 11, 12, 4 and 15, 
and the depressing of all the selecting levers 
to clear them from the disks. In the present 

assite case. the lever 82 naw at we is and 
is en moved out of the alined slots of the 
sel'iiing disks. )iring the tie the shift 

93 is held locked in its operated 
position, printing operations may be car- 70 
ried on to reproduce characters which nity 
he selected in the figures-row of type, until 
slach time as a letters-shift coulbinution of 
impulses may be transmitted from the dis 
tant station. Since the contacts 96 of the 75 
intagnet 93 disconnect the starting and hold 
ing circuit previously traced, a substitute 
circuit, whereby energization of the start 
magnet 56 and the holling of the release 
magnets 40 and 50 may be effected for print- 80 
ing in the figures-shift position, will now be 
considered. 

It is well known that combinations of im 
pilses enployed in selecting characters in 
the letters-row of type may also be en- 85 
ployed for selections in the figures-row of 
type, " For example, the letter E and the 
figure 3 as usually positioned in their re 
spective row of type are in a linement, one 
with the their, and selectalie v the same 90 
colubilation of iii pulses, therefore, since one 
negative followed ly, four positive impulses 
may select the letter E during the time the 
printer may be in the letter-shift position as 
already assumed, the same combination of 95 
itnpulses may select the figure 3 during the 
time the type wheel may be held in the 
figures-shift position. Accordingly, let it be 
assumed that such a combination of impulses 
is now received from the distant station as : ')0 
described for the letter E. Such a combi 
nation of impulses results in the operation 
(of the selecting relay 11 and movement of 
the disk 101 while the selecting magnets 
12-15 continue inert and the correspond- 105 
ing disks it)2-105 would also continue in 
their noi'nal position. The contacts 26 be 
ing also closed through the movement of the 
disk 101, as described, the brush 5 in pass ing over the segments 28 and 29 effects op- 110 
eration of the magnet 30 to in turn initially 
operate the release magnets 40 and 50. The 
lever 68, as previously assumed corresponds 
with the present selection and is released by 
the lifting of the armature 44 to enter the 115 
alined slots in the disks, thereby standing 
positioned to engage the stop arm 62. At 
such instant the combined starting and hold 
ing circuit will now be established from 
the battery 39 by way of the contacts 71, 74, 120 
77, 83 and 86 of the respective selecting 
levers 70, 73, 76, 82 and 85, thence this cur 
t it continues through the contacts 97 of the 
shift magnet 93, the contacts 80 of the select 
ing lever 79, the contacts 89 of the through 125 
selecting lever 88, thereafter continuing 
over the circuits already traced, through the 
winding of the start magnet 56 and the hold 
ing windings 42 and 52 of the release mag 
nets 49 and 50 respectively, thence by way 130 
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of the contacts 68 of the spacing magnet, 
67 to earth. The type shaft 59 will now be 
released and the printing magnet 66 as well 
as the spacing magnet 67 will be operated to 
respectively print the figure 3 and to clear 
out this selection in a manner similar to that 
already destribed in connection with the 
printing of the letter E. - 
When it is desired to transfer the type wheel from the figures to the letters charac 

ters a combination of five negative impulses 
will be transmitted from the distant station 
in the regular way. This will result in the 
operation of each one of the selecting mag 
nets 11-15 and the consequent movement of 
each one of the disks 101-105. Following 
this operation of the selecting magnets the 
brush 5, in passing over segments 28 and 29. 
initiates. operation of the release magnets 
40 and 50, thereby disconnecting the circuit 
of the selecting magnets and permitting the 
selecting lever 85 to mesh in an associated 
slot presented by the present selected posi 
tion of the disks. This movement of this 
lever 85 separates its contacts S(5 and closes 
its contacts 87, thereby establishing a circuit for definergization of the shifting magnet 
93 which may be traced from the battery 39 
over the contacts 71, 4, 77, S3 and 87 of 
the selecting levers 70, 73, 76. S2 and 85 re 
spectively. This circuit continues through 
a resistance unit 99 and a winding 95 of the 
relay 93 to earth. The connective relation 
of the windings 94 and 95 of the relay 93 
is differential, one winding with the other, 
and the batteries 37 and 39 will be under 
stood to be of equal potential, or, preferably, 
these batteries may be one and the saile 
source of current, therefore, the equally op 
posing action of the carrent last traced 
through the winding 95 neutralizes the ef 
fect of the holding current present through 
the winding 94 of the shift magnet $13, 
thereby causing this magnet to release its 
armatures. This action moves the type 
wheel 60 to present the letters-row of char 
a ters to the printing armature 65, while 
separation of the contarts 97 disconnects the 
conshination starting and holding circuit 
whih is effective during printing operations 
for the figures position of the type wheel. 
The closing of the contacts 96 of the magnet, 
93 restores the start and holding circuit for 
letter's printing as first traced in connection 
with the letter E. 
When it is desired to transmit a line feed 

operation from the distant station a com bination comprising a positive, a negative 
and three positive impulses is transmitted. 
This results in operation of the selecting 
magnet 12 and movement of the disk 102 
whereby movement of the corresponding 
selecting lever 70 my take place. Since no 
printing takes place for this operation, 
separation of the contacts 71 of the lever 
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70 disconnects the battery 39 from the cir 
cuits which would otherwise extend through the start magnet and the holding windings 
of the release magnets 40 and 50. Closing 
of the contacts 72 of the lever 70, however, 
connects the battery 39 through the wind 
ing of a line feed magnet 130 to earth. The 
initial movement of the armature of this 
magnet closes contacts 31, thereby connect 
ing a battery 132 to the line feed magnet 
in substitution of the battery 39. The cir 
cuit continues through the contacts 131 until 
an instant before the forward movement of 
the armature of the magnet 130 is entirely 
completed. A moment in effect carries the 
armature sufficiently beyond the point where 
the contacts 131 may separate, following 
which the arrature of this magnet returns 
and by means of a tilting or can action 
present in the control of the contacts 131, 
these contacts will not be retistahished drr 
ing the return stroke of tine, ariatire. The 
agnet 130 controls mechanism, not shown, 

to advance the sheet is a distance of one 
line. The contacts 131 in sire the necessary 
time interval ?nergization of the line feed 
magnet 130 for carrying out the shift oper 
ations irrespective of a quick release which 
may occur with respect to the release mag 
nets 40 and 50 which follow in a proper 
order as described, when the brush 5 passes 
from the segnients 28 and 29. IFor the con 
venience of the attendants at the receiving 
station a manually operated kev 34 is also 
provided for the control of the line feed 
lagnet 130. 
For effecting the operation of carriage re 

turn, three rositive, a negative and a posi 
tive impulse combination lay be trans 
mitfel from the distant station. Such a 
combination effects operation of the select 
ing magnet 14 in it), i.ent of the disi; 
104, following which the raiensin yagnets 40 
and 50 will be operated and t: selecting 
lever 76 thereby permitted it novo into 
alined notches of the selecting disks. Since 
no printing is required for this operation, 
separation of the contacts 77 of the select. 
ing lever 76 disconnects the path through 
the start magnet 56 and the holding coils of 
the magnets 40 and 50. Operation of the 
lever 76 also establishes a circuit, which may be traced from the battery 39 by way of the 
contacts 71,74 and 78 of the respective eve is 
70. 78 and 76, after which this circuit cri 
tinues through the winding of a carriage re 
turn magnet 135 to earth. Such initial cy 
of current through the magnet i35 causes 
it to close its contacts 136, thorithy est: - 
lishing a self-locking circuit wi?h sihi 1 
tutes the battery 32 for the battery 39, this 
locking circuit being further completed 
through contacts 137 which will be untier. 
stood as present at the return side of the 
printer, Therefore, such continued ener. 
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giz:tion of the magnet 135 causes the car 
liage or the paper (3 to be novel to its 
ret: : -iti for the beginning of another 
life. at which , it the contacts 13 are 
open't ty Relia, not slown, to de 
energize the carriage return magnet 135. A 
taitially operable key 141 is also provided 
for controlling operation of the carriage re 
tin lagnet 135, as may be desired by an 
attendant at the receiving station. A re 
sistance unit connected in parallel with the 
windling of this carriage return magnet 135 
is for the purpose of absorbing inductive 
current surges from this winding. 
When spacing other than the single clear 

ance spacing as between the lette's of a 
word, etc., is necessary. as required between 
words, figures, etc.. spacing impulse combina 
tions are transmitted from the sending sta 
tion, such selecting combination usually cont 
prises two positive, a negative and two posi 
tive impulses. A spacing combination re 
sults in the operation of the selecting relay 
13 and a corresponding movement of the 
disk 103, the release magnets 40 and 50 re 
sponding, as described, to permit the space 
selecting lever 73 to move into adjacently 
alined slots in the selecting disks. No print ing being required for this operation, separa 
tion of the contacts 74 of the lever 73 dis. 
connects the common start and lock control 
circuit and establishes a circuit from the 
battery 39 by way of the contacts 71 and 75 
of the levers 70 and 73 respectively, thence 
by way of a conductor 138 through the wind 
ing of the spacing magnet 67 to earth. Such 
operation of the space magnet mechanically 
steps the sheet 64 ahead. Such advance 
usually corresponds with the space inter 
val of a single character'; therefore, for ad 
ditional spacing ovement, repetitions of 
this impulse combination are required from 
the distant sending station which will result 
in single step spacing as described. 

In the handling of telegraphic service it 
is frequently necessary for an attendant at 
the sending station to communicate with an 
attendant at the receiving station and in 
printing telegraphs this is ordinarily carried 
out by means of one or more strokes or sin 
gle operations of a signal hell, Sich strokes. 
on the ell being translated in accordance 
with it predetermined. arbitrary code. usi 
ally relate to requests as follows: start, re 
it, re-punch, stop, etc. Each communica 
ti); finalses transmitted corresponds 
wit's a single operation or tap of the bell 
an in order that the receiving circuits nav 
be ... proper position for the reception of 
suci, signals it is necessary that the printer 
first be s-t to the figures - shift osition: 
therefore, a combination of impalses first 
sent out by the transmitting station is com 
posed of two negative, a positive and two 
negative impulses. This impulse combina 

tin results in the oleration of the selecting 
level N: wine rely initial energization of the 
shift magnet 93 takes place. foll win which 
this lagnet is retained it'ked tihri 1 g it 
contacts 98, as already described. Iuli: , 
the time the receiving evices are in this fig. 
ures-shift position, a combination of tw. negative, a positive. a negative and a posi 
tive impulse which ordinarily corresponds 
with the letter J for the letters-shift ) si 
tion of the printer, will result in the au 
tion of the signal. Such a combination if 
inalises effects operation of the seleci, 
ing magnets 11, 12 and 14 to corres of 
ingly move the disks 101. 102 and () i t . 
periit fine signal control selecting is ver 
19 to nave into associated a line slots, 
of the disks. Since no printing is reires 
during the signaling operation, contacts 8 
of the lever 79 are now separated to discon 
nect the start anti lock control circuits, al 
ready described, while a circuit is complete 
which may be traced from the battery 39 by 
way of the contacts 71, 74, 77, 83 and 86 of 
the selecting levers 70, 73.7(5, 82 and 85 re 
spectively, thence continuing over the con 
tacts 97 (now closed) of the shift magnet 
93 and the contacts 81 of the ever 79, and 
through a signal 140 to earth. Current 
through this circuit results in a single on 
eration of the bell 140 and since the signal operating selection as set up by the receiver 
equipment is cleared out following the at 
vance of the brush 5 from the local control 
segments 28 and '29, additional operations of 
the bell are effected only in phase with addi tional or repeated transmission of the signal 
comination of impulses already described. 
The selecting lever SS corresponds with 

st lift operations coin monly known as 
through. In certain situations this opera 

tion applies to the automatic control of a reperforator wherely operations carried out 
at the re, eiving equipment will prepare : 
tape record of a message received in order 
that the tape inay be eployed in retrans 
initting the message to another station. In 
other situations the through operation may 
elite to the control of a second signal bell 
known as “lbulletin. This signal is usually 
terated for the purpose of calling the at 
tention of attendants to items of particular in portance which may he colling through. 
lin initiating a through signal from the 
transmitting station, a combination of in 
pulses for shifting the type wheel of the 
printer into the figures position is first 
carried out as already described. The 
through' position on the figures row of 

tvipe corresponds with the letter S; therefore 
a negative, positive, negative and two posi 
tive impulses, which correspond with the let 
ter. S. must be transmitted for carrying out 
this stunt operation. On the reception of 
these impulses the lever 88 will move to sa)- 
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arate its contacts 89 and to close its contacts 
90. Separation of the contacts 89 will dis 
connect one branch to the start and lock con 
trol circuit while another branch of this cir 
cuit stands disconnected at the separated con 
tacts 96 of the shift relay 93, which now 
stands locked in its operated position as ef 
fected by the reception of the combination 
of impulses already assumed to have been 
received for shifting the receiver to the fig 
ures position. This disabling of the start circuit is to prevent printing during the 
time the “through' operation is under way. 
The circuit, which may be traced from the 
battery 39 extends over the contacts 1, 4, 
7, S3 and 86 of the selecting levers 70, 73, 

76. S2 and 85 respectively, continuing from 
this point over the contacts 97 of the shift 
agnet, 93, thence over the contacts 80 of the 

selecting lever 7 and the contacts 90, of 
the selecting ever 88 to a conductor 9. It 
will be understood that the conductor 91 
may be connected to suitable devices for the 
operation of it signal, or to such devices as 
may control the conditioning of a reperfora 
for mechanism for translating a message, 
which may now follow, into a tape record as 
well as a printed record. In case a through 
operation conditions the equipment for re 
perforating work, the devices are usually ar 
ranged so that reperforating will continue 
until such time as the transmitting station 
ray send out a certain combination of im 
pulses which will control a selecting lever 
(not shown) to discontinue the reperforat 
ing operations. 

Referring to the alternative disk control 
arrangement shown in Fig. 3 of the draw 
ing, the selecting disk 101, magnet 115, ar 
mature 116 and the contacts 117 controlled 
by this arnature, will be understood as cor responding with the similarly designated 
parts shown in Fig. 2 of the drawing. An 
armature 122 is secred to the periphery of 
the selecting disk 101 it such a manner that 
energization of the magnet 115 attracts the 
arnature 122 to move the disk 101. Such 
movement of the disk may correspond with 
the movement which may be set up by op 
eration of the armature 118 (Fig.2). Re 
ferring to Fig. 1, each of the selecting mag 
ets 1-15 may therefore be arranged to 

respectively control armatures, as the arma 
ture 122, which may be provided for each 
one of the selecting disks (1-105. 
From the foregoing description it will be 

clear that the selecting magnets 11-15 per 
form the compound operation of mechani 
e: lly controlling the ciisks i? 1-105 and also 
tie closing of self-lock rig circ its for re 
spectively continuing their energization. It 
will also be inted out that the two coils 

each of these :electing lagnets are con 
,-rted in parallel, one coil with the other. 
: his is to secure an advantage with re 
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gard to the time constant of their opera 
tion. 

it will also be noted that the spacer mag 
net 67, shift inagnet 93, line feed magnet 130 
and carriage return magnet 135 are each ar 
ranged in a manner to perform compound 
operations with respect to mechanical func 
tions and the control of electrical circuits. 
It will also be clear that the present en 
bodiment of this invention provides that, by 
the system of interconnections described be 
tween the various stunt selecting levers and 
other control devices of the system, the nat 
ter of printing intervals and non-printing 
intervals may be entirely under the control 
of the distant transmitting station, while 
the operations with respect to movement of 
the type wheel from figures to letters posi 
tion, and vice versa, may be carried out by 
means of a single electro-responsive device. 

Referring to the various condensers and 
associated resistances not previously men 
tioned, these are for the purpose of elimi 
nating sparking on the different contacts, 
as the contacts 131 of the line feed magnet 
130, the contacts 81 of the selecting lever 
79, the contacts 84 of the selecting lever 82 
and the contacts which may be completed 
through the stop arm 62 of the type wheel 
shaft and different ones of the selecting le 
We's 

Although the present embodiment of this 
invetation represents what is considered to 
be a preferred arrangement for carrying out 
the features of this system, it will be un 
derstood that various changes in the organi 
zation of the equipment may be made without 
departing from the spirit of this invention. 

hat is claimed is: - 
1. In a telegraph receiving system, the 

combination with a printing device, of aux 
iliary function mechanisms, a plurality of 
devices for selectively controlling said mech 
anisms, and a series circuit controlled by 
each of said selecting devices for disabling 
said printing device. 

2. In a printing telegraph receiver, a se 
lecting mechanism comprising a plurality of 
selecting disks, an armature carried by each 
of said disks, and a plurality of electromag 
nets coöperating with said armatures to 
move said disks. 

3. In a printing telegraph receiver, a plu 
rality of rotatable disks, selecting levers co 
operating there with to select the desired 
cha ter for printing, selecting magnets for 
mong said disks, contacts controlled by 
each of said magnets and arranged to close 
a holding circuit there for when said mag 
net is energized, means for releasing said se 
lecting levers, and contacts actuated thereby 
for opening said holding circuit, 

4. In a printing telegraph receiver, a plu 
rality of selectable electromagnets, a plu 
rality of selecting disks, an armature car 
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ri, it is each of sail disks and a ranged to 
attractet is a corres) incing one of said 

it: gaiets, a lility of character's selectable 
ly sail (lisks, a nil means for printing said 
site cl: 'il 'ters. 

. In printing telegraph receiver, a 
st Irce of current, a type wheel, a plurality 
of 'ws of type on sail wheel, leans for 
selectively printing fron said type wheel, 
electroresponsive means for selectively con 
trolling the row of type from which print 
ing may take place, and means for estab 
iiing said source of current to act differ 
entially in controlling said means for select 
ing said rows of type. 

(5. In a printing telegraph receiver, the 
('ombination with a type wheel lhaving a plu 
|ality of rows of characters, means for shift 
ing said type wheel to bring a desired row 
of characters into printing position, an 

- electromagnet for operating said shifting 
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means, an operating winding therefor, se 
lecting mechanism for closing a circuit 
through said, winding to energize said mag 
net, a neutralizing winding for said electro 
magnet, and a circuit therefor under the 
control of said selecting mechanism for re 
storing said shifting means. 

7. In a printing telegraph receiver, the 
combination with a printing device, of aux 
iliary function mechanisms, a plurality of 
devices for selectively controlling said mech 
anisms, contacts controlled by said selecting 
devices, and a circuit for the control of said 
printing device connected serially through 
the contacts of said selecting devices. 

8. In a printing telegraph receiver, plu 
'alities of characters, means for selecting 
said characters, a plurality of auxiliary 
function mechanisms, a plurality of select 
able devices for controlling said mecha 
nisms, means for printing selected charac 
ters, a plurality of current paths for con 
trolling said printing operations, and se 
rially connected contacts at said selectable 
devices for controlling said plurality of 
printing control current paths. 

9. In a printing telegraph receiver, a 
type wheel, pluralities of rows of type for 
said wheel, means for making predeter 
mined selection of said type, a source of 
current, a compound-wound electromagnet, 
means controlled by said magnet for control 
ling the selection of said different rows of 
type, selective means for including said 
source of current to act through one wind 
ing of said electromagnet for effecting its 
initial operation, means for establishing 
said current to continue the energization of 
said magnet, and selective means for includ 
ing said source of current with a second 
winding of said magnet to effect its defin ergization. 

10. In a printing telegraph receiver, a 
type wheel, a plurality of rows of charac 

rality of contacts controllec 

e) 

ters on said type wheel, means for selecting 
said type, and means for printing sail se - 
lected type, a 'on pound-Woland lectronag 
net for controlling the positioning of said 
rows of type with respect to a printing 
point, a plurality of selecting devices for 
the control of said electromagnet, contacts 
controlled by said selecting devices, it plu 

fly sail lagnet, 
and a plurality of current paths jointly con El 
tromagnet for controlling sail printing op 
erations. 

11. In a selecting system, a plurality of 
characters, means selectively controlling 
sail clharacters, means for printing said se 
lected characters, a plurality of auxiliary 
function inheehanisms, a plurality of devices 
for selectively controlling said mechanisms, 
contacts conticolled by said selecting devices 
for said mechanisms, a circuit extending 
serially through the contacts of said mecha 
nism selecting devices, and branches extend 
ing from various points on said serially con 
nected circuit for respectively controlling 
the operation of said mechanisms. 

12.In a selecting system, a type wheel, a 
plurality of rows of type on said wheel, a 
compound wound naghet for controlling 
the selection of said rows of type, means for 
the selection and printing of said type, a 
plurality of auxiliary function mechanisms, a plurality of selecting devices for control 
ling said inechanisms, contacts controlled by 
said selective devices of said function mech 
anisms, a plurality of circuits for the con 
trol of printing operations separately routed 
through the contacts of said mechanism se 
lecting devices, and means controlled by 
said compound wound magnet for selec 
tively controlling said plurality of control 
circits. 

13. In a printing telegraph receiver, a 
type wheel, a plurality of rows of characters 
for said wheel-means for selectively con 
trolling said characters, means for printin 
said selected characters, a compoun ES 
magnet for controlling the selection of said 
rows of type, a plurality of auxiliary func 
tion nechanisms, selecting devices for con 
trilling said mechanisms, contacts controlled 
by said mechanism selecting devices, a plu 
rity of circuits routed through the contacts of iid mechanism selecting levices for the 
control of the printing operations, and means 
controlled by said compound wound magnet 
for transferring said printing control cir 
cuit for use in performing auxiliary func 
tion operations. 

14. E. a printing telegraph receiver, a 
plurality of characters, means for selectively 
positioning said characters at a printing 
point, neans for printing the selectively po 
sitioned characters, a plurality of selectable 
devices for the control of auxiliary finr 

by the selecting devices and said elec w r 
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fi mechanisms, a compound wound elec 
tromagnet for the control of certain said 
auxiliary function mechanisms, contacts con 
trolled by said electromagnet, and a circuit extending serially through the contacts of 
said selectable devices and of said electro 
magnet for the control of the printing op 
erations. . 

15. In a printing telegraph receiver, a 
plurality of characters, a plurality of de 
ices for selectively controlling said charac ters, a plurality of selecting nagnets, a plu 

20 

25 

'ality of armatures for said magnets, a self 
icking circuit for each magnet, contacts 
controlled by one arnature of each magnet 
for completing this self-locking circuit, 
E"El by another arnature of 
said magnets for respectively controlling 
said character selecting devices, electrore 
sponsive means for operatively controlling 
said character selecting devices, master 
lileans responsive to each one of said charac 
ter selecting devices, and circuit control 
leans operated by said master means to pre 
pare a circuit for the electroresponsive 
means which controls the operativeness of 
“id character selecting means. 
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16. In a printing telegraph receiver, se 
lecting magnets, a plurality of characters, 
selecting disks, means controlled by said se lecting magnets for movably controlling 
said selecting disks, distributer leans for 
selectively controlling said magnets, master 
means controlled by the movement of said . 
disks for preparing a master circuit, elec 
tromagnets controlled by said master cir 
euit for releasing selecting levers to be con 
trolled by said disks in selecting from said 
characters, means controlled by said distrib 
uter for energizing said master circuit, 
means for controlling the printing of a se 
lected character, leans ('ontrolled by said 
electromagnets for coupleting said printing 
circuit, means CEE by said electro 
magnets for disabling said selecting mag. 
nets, a spacing magnet controlled by said 
printing circuit, and contacts controlled by 
said spacing magnet for reestablishing an 
operative condition of said selecting mag 
nets in substitution of the circuit E. by 
said electronagnets. 

In witness whereof, I hereunto subscribe 
my name this 16th day of April, A. D., 1918. 

MARK B. KERR. 
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