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Lo eldl wrhon it iy concern!

Be it known that I. Marc B, Keek, a citi-
zen of the United States, residing at New
York, in the county of New York. State of
New York. have invented certain new and
nseful Bnprovements in Printing-Telegraph
Receivers, of which the following is a full,
clear, coneise, and exact deseription.

This invention rélates to printing tele-
graphs and more particnlarly to a telegruph
receiving system wherein the characters of
a message may be reprodoced in the form
of a printed page. :

The principal object of this invention is
to organize a minimwn number of clements
or devices into a compact unit which will be
capable of rendering efficient and reliable
gervice in carrying out the varvious opera-
tions necessary to the proper recoliposing of
telegraphic impulses into a printed message.

In accordanee with this invention there is
provided a plurality of clectroresponsive de-
vices. oacli of which is capable of perform-
ing compound operations with respect to
functions which ave of a strictly mechanical
nature and other functions which relate
more particularly to the control of current
carrving civenits. The mechanical and elec-
trics ) relation or arrangenient of the various
devices represent such a codrdination of
parts as may result in a realization of the

.objects sought to be attained by this system.

This invention is illustrated diagram-
matically in the accompanying drawing in
which, for the sake of clearness, only so
much of a telegraph receiving system has
been <hown as will be necessary to a clear
understanding of the features of the inven-
tion.

Reforring to the deawing, 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
mav be substituted for a device indicated by
the reference character 30 in the first figure
of the drawing. A

In describing this invention. the reference
numeral 1 is employed.to indicate a line con-
ductor which may extend to a remote station
(not shown), this line conductor being con-

nected through the winding of a polarized
line relay 2 to earth. The transinission of
wessages in the present embodiment of this
invention is. for convenience, based on the
five-unit impulse code of Baudot. As well
tmderstood in connection with this code,
each character or other operation necessary
to the printing of a message is conveyed by
means of five impulse intervals formed by
different combinations of positive and nega-
tive currents. In arranging a system to be
operated by this code, it is necessary to em-
ploy spacing and marking impulses, the
spacing impulses being the impulse which
serves merely to vetract the armature of a
tine relay to its normal position, while the
marking impulses bias the relay to engage
it~ contucts whereby circuits may be com-
ploted to set up action with respect to re-
ceiving devices. In the presert system, posi-
tive currents correspond with spacing im-
pulses while negative currents correspond
with marking impulses. Accordingly, the
armature of relav 2 under such currents will
be respectively biased to engage its lower-
post 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-
suming that a negative impulse is present in
the line 1 at the instant the brush 5 1s over the
segment 6, a cireuit 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 ig
connected through normally closed contacts
43 of a right-hand release magnet 10 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 11 to the winding of
this magnet, in substitution of the battery 3
by wiich the magnet 11 was initially oper-
ated. 1t will be noted that s condenser 21
w connected in bridge avound the windings
of the selecting magnet 11, Che purpose of
thus condenser is to secure prolonging of the
virrent inkerval whereby operation of the
mugnet 11 will be assared.  This effect re-
sults from the fact that on the instant the
hrash 5 ix over the segment 6, as assumed,
the condenser 21 will receive a charge from
the battery 8 and since the brush 5 moves at
a relatively high speed it may pass from the
segtnent 6 before the current through th

winding of the selector magnet 11 Woul(?‘
have built up sufficiently therein to effect op-
eration of tEiS‘ magnet. On the instant the
brush 5 passes from the segment 6, the con-.
denser 21 will discharge i closed circuit
through the winding of this selector magnet
and thereby complete the operation of the
viagnet which will be retained operated b

the locking cireliit already traced through
the contacts 20, Ina corresponding manner,
a civeuit from the battery 3 may be closed by
the brash 5 through the magnets 12-—15, as
the brish successively passes over the seg-
ments T

{10, provided that at such coric-
sponding moments negative impulses 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 pogitive impulses
are biasing the relay 2 to ifs idle contact po-
sition in phase with the instants the brush
5.may be over either of the segments 6—10,
no circeit may be completed 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
he 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 carries an armiature 118 which is pivoted
at 119 10 conticl a member 120 which en-
sages a selector disk 101, at a notch 121, in
A naaner that movement of this arma-
i eause the disk 101 to be rotated on
to o limited extent. The armature
o proportioned that it will respond
7 quickly to current through the magnet
zad act in advance of the disk control-
# armature 118. This is to insure that
" contacts 117, which correspond with the.
contacts 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 move nearly coincident with the be.
ginning of the current impulse through the

winding 115, thereby establishing 3 locking
eireutt which corresponds with the holding
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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 respecti vely under control
of the selecting magnets 11—15, each magnet
being connected to move its respective disk
in 2 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—13 and
the associated selecting disks 101—105 cor-
respond vespectively 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 mannerrsitidlar to that
shown in Patent No. 1,201,809 to A. I Dixon,
October 17, 1916, it being provided that
notches at predetermined points around the
periphery of the selecting disks, as the
hotches 110—113 (Fig. 2), be so arranged on
the several disks that right-angle selecting
levers, as the levers 63, 70, 73, 76. ete., may
not normally enter these slots due to the fact
that a notch in at least one of the disks will
be out of alinement with similar notches in
the other disks. In response to the opera-
tion of one or more of the selecting magnets
1115, however, the correspondingly asso-
clated 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
may take place

- either into a printed character or other oper-

ation of the receiving devices Recessary in
the reproduction of a message. 7

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 froi: 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-
ersing 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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101105 which relates to the ¢ .trol of
auxuiary contacts 26, a Lrief digression from
the example undes consideration will now
be made.

5 In addition to the notches in the disks and
the selecting levers respectively associated
therewith. cach disk carries an outstandin
member 24 wdapted to engage a ivoteg
mewber 25, which in turn controls the con-
tacts 26. During the time the disks are in
their normal position, the contacts 26 re.
main open, as shown in the ‘drawing, but
when any one of the disks 101—105 is moved
by its vespéctive magnet in making a selec-

-+ tian, the corresponding member 94 of the
shifted disk will engage and-move the mas-
¢ member 25 to close the contacts 26,
Therefore, in the present example, in addi-
tion to alining the notches of the disks to

20 receive, say, the selecting lever 63, move-
ment of the disk 101 also effects closing of
the contacts 26. While the circuits ara in
this condition the brush 5, after passing
from the seginent 10 and 'the collector ring

25 4, joins a segment 28 with a segmient 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 lattér. magnet

30 completes a-circuit from the groundéd bat-

T tﬁgal through contacts 32 of this magnet,

ce by way of a bus conductor33 through

4w parallel paihs, the first of ‘whijéh com-
/prisés an operating winding 41 of theright-
85_{1)a‘nd ‘release magnet 40, while’ the; second
- path extends through the operating winding
.31.0f a left-hand release magneti50 .
Sl g e . : Ak
-armature 44 of the magnet 40, whi 1’18 piv-

. oted it 45, is now attracted to causé separa-
40 tioil, of the contacts 43 and dlso:at its-out-
‘stainding end to release downward pressure
normalf)-' exerted against the-inwardly ex-
tending angle of selecting levers as the lever
G3. - At the same instant, armature 54 of
45 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 levers which, it will be understood,

50 are positioned under this lever in & manner
~corresponding with the position of the lever
63 unéer one end of the armature 44. For
convenience of description, it may be under-
stood that the selecting lever 63 corresponds

5 with the control necessary for the jrinting
of the letter E assumed in the exam He under
discussion. Tt will also be poiutedpout, that
selecting levers 70, 73, 76, 79, 82, 85 and 88
although <hown, for convenience in the

¢ drawing, remote from the selecting crown
formed by the disks 101—105. wil] neverthe-
1ess be undevstood to be suitably positioned
around the seleting disks in a manner cor-
responding with the pesition of the lever
63. and further, it will be understood that

+The .

a

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 sclect-
ing levers positioned on the corresponding
side of the selecting crown. It may also be
here mentioned that in addition to the soloct-
ing and printing of the words of a niessagre,
various auxiliary opefations, such as, let-
ters-spacing, curtiage-return, line-feed, lot-
ters-shift, figures-shift, break-signal, etc.,
are neeessary in the proper control of g 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
sich operations are unaer control of the se-
lecting levers other than the selecting lever
63. In proceeding with the example under
consideration, following the operation of the
release magnets 40 and 50 as ({QSCl‘ibQ(], a re-
taining circuit for these magnets may be
traced from a grounded battery 89 by way
of contacts 71 of line feed control lever 70,
contacts T+ of space control lever 78, con-
tacts 77 .of carringe return ‘contro] léver 76,
contacts 83 of figure-shift contrd] lever'82,
contacts 86 of letters-shift control léver 85,

the contacts 96 of a, Shift magngt 93, the
winding of a sta  dagnet 56.. the contacts
53 of the relense Nagmet 50, thencs o¥er two
parallel. paths, thesfirst: of whichTéxtends

through winding %0t the release riidgnet 50,
while the second path extends ‘throdgh”the
windings 42 of the;release mﬁgn‘egz,,ig',‘%h‘ence
merging at and ¢ ntinying through thé'con-

tacts 68 of a spacing magnet 67 to'enty b7 In
addition to prqvi‘cﬁng.a olding cireuits: for
the release magnetg: 40 and 50" ‘éurrent
through the patﬁn&aébd effects dp‘c‘t“%itit‘iﬁ of
the start magnet.56 which attracts'its irma-
ture to remove a holding pawl 57 from en-
gugement with a ratchet wheel ‘58 ‘thereby
releasing n shaft 59 “which carries 1 type
wheel 60. The shaft 59 is continually
stressed by means, not shown, tending to
cause it to revolve in the direction of the
110w ; therefore, the releasing of this shaft
by thé 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, tlhe end of
the lever 63 having been raised into the
path of the stop member 62 by action of
a retractile spring 88 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 selécting lever is piv-
oted in the manner of a bel] crank lever, as
mdicated by the conventiona] 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 66 and the
winding of a spacing magnet 67 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 64, usually of paper, for receiving the
message record, and an armature 63 oper-
ated by the magnet 66 will now respond to
thrust the paper against the type wheel,
theveby 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
yrinting operation will have been completed
{)efore the armature of the magnet 67 has
moved sufficiently to separate its contacts 68
whereby the hofding circuits through the
windings 42 and 52 of the magnets 40 and
50 are opened. It will be noted that the
relense control magnet 30 is of a slow re-
lease type &s indicated by the conventional
copper core-sleeves in the drawing. This
is to insure that the operatin circuit traced
through the magnetspio and 50 may con-
tinue for a sufficient time to pérmit the Ccar-
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. 4) may be substituted for
the relay 30. In making this substitution;
after dispensing with the relay 30 and bat-
tery 81, one end of a lead 127 may be con-
nected to the bus conductor 33, while the op-
posite 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 in connection with the action of the’
condensers connected in bridge on the select-
ing magnets 11—15. This arrangement of
to compensate for the rela-
tively short period of time durinE 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 rve-

Jeased 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 alsp ‘offects restoring of the start

_paralle]l with

1,330,472

magnet 56, whereupon the pawl 57 reién-
gages the teeth of the ratchet wheel 58 to
hold the type shaft 59 stationary. Theve-
fore, when the outstanding end of the arma-
ture 41 descends to depress 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
101—103, the shaft 59 will be held station-
ary while the disks will assune thelr normal
positions prepared to receive another selec-
tion from their respective control magnet,
while the contacts 43 of the release magnet
44 will be redstablished to complete the oper-
ating civeuit 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 G7 are connected in
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-
Jector mugnets 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 c%osing 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. 100
to present a clear or mew 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 105
the upper row is formed of figures, punc-
tuations and also certain vacant spaces cor-
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responding with some of the stunt opera-

tions which will be presently described.
The type wheel 60 is arranged to be moved 110
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 115
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- 120
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 125
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 159
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brush 5 may be passing over the segments 6
and 7 in phase with the two first mcoming
negative impulses from the line 1. the relry
2 will establish the battery 3 over the c¢iv-
cuits already traced and respectively effect
operation of the selector magnets 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 alinement 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
28929 will establish operation of the re-
lease magnets 40 an? 50 as already de-

scribed. Operation of the selecting lever 82
thereby permitted, establishes a ecircuit

which may be traced from battery 39 by
way of the contacts 71, T4, 77 and 84 of the
levers 70, 73, 76 and 82, respectively. thence
throngh an associated resistance ard a wind-
ing 94 of the shift magnet 93 to varth. In
responding to current through this path, a
self-locking cireuit is established from 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 alinement with the
printing armature 5. 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 cireuit 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
magmnets 40 and 50 only a momentary op-
eration of the Iatter 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 wil} be clear that
for this stunt operation on which printing is
not reqnired 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 prrmit re-
storing of any of the selecting magnets,
which in the present example correspond
with the gelecting magnets 11, 12, 14 and 15,
and the depressing of all the selecting levers
to clear them from the disks. Tn the present

,g}]l*;

o

asstiied case. the lever 82 may nove i andd
is 1:en moved out of the alined slets of the
ing disks,  During the time the shift
macsct 93 0s held Jocked in it operated
posttion, printing operations may be car-
ried on to reproduce characters which may
be selected in the figures-row of type, until
sich time as a letters-shift combination of
impulses may be transmitted from the dis-
tant station. Since the contacts 96 of the
magnet 93 disconnect the starting and hold-

-ing cirenit previously traced, a substitute

cirenit, whereby energization of the start
magnet 56 and the holding of the release
magnets 40 and 50 may be effected for print-
ing in the figures-shift position, will now be
considered.

Tt is well known that combinations of im-
pitlses employed in selecting characters in
the letters-row of type may also be em-
ployed for selections in the figures-row of
type.' For example, the letter T and the
figure 3 as usually positioned in their re-
gpeetive row of type ave in alinement, one
with the other, and selectable by the same
coubination of fmpulses, therefore, since one
negative followed by four positive iinpulses
may select the letter E during the time the
printer may he in the letter-shift position as
already assumed, the same combination of

“itnpulses may select the figure 3 during the

time the type wheel may be held in the
fizureg-shift position. Accordingly, let it be
assumed that such-a combination of impulses
is now received from the distant station as
deseribed 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-
ing ddisks 102-—105 would also continue in
their normal 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-
eration of the magnet 30 to in turn initially
aperate the relense magnets 40 and 50. The
lever 63, as previously assumed, corresponds
with the present selection and is released by
the lifting of the armature 44 to enter the
alined slots in the disks, thereby standing
positioned to engage the stop arm 62. At
such instant the combined starting and hold-
ing cirenit will now be established from
the hattery 39 by vay of the contacts 71, T4,
770 83 and 86 of the respective selecting
levers 70, 73, 78, 82 and 85, thence this eir-
~nit vontinues through the contacts 97 of the
shift nagnet 93, the contacts 80 of the seleat-
ing lever 79, the contacts 89 of the throngh
selecting lever 88, thereafter continuing
over the cireuits already traced, throngh 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
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"wheel from the figures

40 and 30, thereby disconnecting

<

of the contatts 68 of the spacing magnet
87 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
ont this selection in a manner similar to that
alveady des ribed in connection with the
printing of the letter E.
When it is desived to transfer the type
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 segiments 28 and 2.
initiates. operation of the release magnets
the cirent
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 thn
Jever 8 separates its contacts §6 and closes
its countacts 87, thereby establishing a civeuit
for detnergization of the shifting mngnet
93 whirh may be traced from the battery 39
over the contacts 71, T4 77. 83 and 87 of
the selecting levers 70, 73, 76, 82 and 85 ve-
spectively. This cirenit continties through
2 resistance unit 99 and a winding 95 of the
relay 93 to earth. The connective relation
of the windings 94 and 95 of the relav 93
is differential, one winding with the othey
and the batteries 37 and 39 will be under-
stood to be of equal potential, or. preferably,
these batteries may be one and the same
source of current, therefore, the equally op-
last traced

posing action of the current
through the winding 95 neatralizes the ef-

fect of the holding current present through
the winding 94 of the shift magnet 93,
thereby causing this magnet to release ifs
armatures. This action moves the  type
wheel 60 to present the letters-row of c¢har-
a ters to the printing armature 65, while
separation of the contacts 97 disconnects the
conhination starting
whi h is effective during printing operations
for the figures position of the type wheel.
The closing of the contacts 96 of the magnet
93 vectores the start and holding cireuit for
Jotters 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 & positive, & negative
and three positive impulses is transmitted.
This results in operation of the sclecting
magnet 12 and movement of the disk 102
whereby movement,, of the correspouding
selecting lever 70 may take place. Since no
printing takes  place for this operation,
separation of the contacts 71 of the lever

and holding cirenit
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70 disconnects the battery 39 from the eir-
cuits which would otherwise extend through
the start magnet and the holding windings
of the release magnets 40 and 50. Closing
of the contacts T2 of the lever 70, however,
connects the battery 89 through the wind-
ing of a line feed magnet 130 to earth. The
initial movement of the armature of this
magnet closes contacts 131, thereby connect-
ing a battery 132 to the line feed magnet
in substitution of the battery 39. The eir-
cuit continues through the contacts 131 vintil
an instant before the forward movenent of
the armature of the magnet 130 s entirely
completed. A\ momentan: effcct earries the
armatnre sufficiently beyond the point where
the contacts 131 may separate, following
which the armature of this magnet retarns
and by means of a tilting or cam action
present in the control of the contacts 131,
these contacts will not be yotstablished dur-
ing the return stroke of the armatnre, The
magnet 130 contrels mechanism, not showi,
to advance the shect 84 a distance of one
line. The contacts 131 insnve the necessaty
time interval enevgization of the line feed
magnet 130 for en jrving ont the shift oper-
ations irrespeetive of a quick release which
may oceur with respect to the release mag-
nets 40 and 50 which fallow in a proper
order as described, when the brash b passes
from the segments 28 and 29. Tor the con-
venience of the attendants at the receiving
station o manually operafed key 154 15 aleo
provided for the control of the line feed
magnet 130.

For effecting the operation of carriage re-
turn, three wositive, a negative and a posi-
tive impulse combination nay bha trans-
mitted from the distant station. Such a
combination effects aperation of the select-
ing magnet 14 and povenent of the disk
104, followjing which the relense magnots A0

and 50 will be operated and the solecting

lever 76 thereby permitted to rove 1o

alined notches of the selecting disks. Since

no printing is required for this operation,
separation of the contacts 7 of the select-
ing lever 76 disconmects the path through

the start magnet 3

the magnets 40 and 50, Operation of the

lever 76 alco establishes a eireutt which may
be traced from the battery 39 by way of
contacts 71, 74 and 78 of the respective levers

70. 78 and 76, after which this circuit con-

tinues throngh the winding of a CATTIRGR T

turn magnet 135 to earth. Such initial dow

of current through the magnet 135 cau-es
it to close. its contacts 136, thoreby estn
lishing & self-locking cirenit which aib-
tutes the battery 132 for the hattery 39, thas
locking cirenit being further compleicd
through contacts 197 which will be under
, stood as present at the return side of the
printer.  Therefore, such continued ener-
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vization of the magnet 135 causes the car-
viage for the paper 61 to he moved to its
vetirn position for the beginning of another
Jine. at which paint the contacts 137 are
opened by mechanism, not shown, to de-
energize the earriage return magnet 135, A
manually operable key 141 is also provided
for controlling operation of the carriage re-
turn magnet 133, as may be desired by an
attendant at the receiving station. A ro-
cistance unit connected in parallel with the
winding of this carriage return magnet 135
i« for the purpose of absorbing inductive
current surges from this winding.

When spacing other than the single clear-
ance spacing as between the letters of a
word, etc., is necessary. 18 required between
words, fignres, ete.. 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-
<ults 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 T+ of the lever 73 dis-
connects the common start and locl: control
circuit and establishes a cireuit - from the
battery 39 by way of the contacts 71 and 75
of the levers 70 and T3 respectively, thence
by way of a conductor 138 throngh the wind-
ing of the spacing magnet 67 to carth. Such
operation of the spacer magnet mechanicully
steps the sheet 64 ahead. Such advance
nsually corvesponds with tlee space inter-
val of a single character; therefore, for ad-
ditional spacing movement, .repetitions of

“this impulse combination are vequired from

the distant sending station which will result
in single step spacing us deseribed.

In the handling of telegraphic
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 carvied
out by means of one or more strokes or sin-
gle operations of a sigmal hell,
on the hell being transiated in accordance
with o predetermined. arbitrary code. usit-
ally velate to requests as follows: start, re-
b, re-punch, stop, ete. Kach communica-
tion of impulses transmitted corresponds
wit's a single operation or tap of the bell
anc i order that the receiving cirenits may
be i proper position for the reception of
such signals it is necessary that the printer
first be st to the ficures - shift position:
therefore, a combination of impulses first
sent out by the transmitting station is com-
posed of two negative, a positive and two
negative impulses. This impnlse combina-

serviee it

Sntch strokes.

tiom results in the operation of the selocting
Tover &2 wherety inttiad energization of the
<hift magnet 83 takes place. tollowing wlhich
this vagnet is retained tocked through (e
contacts 98, as already deseribed. During
the Lime the receiving devices are in this fig-
ures-shift position, a combination of twu
negative, a positive, a negative and a post-
tive impulse which ordinarily corresponds
with the letter J for the letters-shiit posi-
tion of the printer, will result in the vpera-
tion of the signal. Such a combination of
impulses effects operation of the seloct
ing magnets 11. 12 'and 14 to corresjont
ingly move the disks 101, 102 and 101 o
permit the sigmal control selecting lever
Y9 to move into associated adined  stots
of the disks. Since no printing is regniresd
during the signaling operation, contucts 80
of the lever 79 ave now separated to discon-
nect the start and lock control cirenits, nl-
veady described. while a cirenit is completed
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, 76, 82 and 85 re-
spectively, thence continuing over the con-
tncts 97 (now closed) of the shift magnet
93 and the contacts 81 of the lever 79, and
through a signal 140 to carth. Current
through this circuit results in a single op-
eration of the bell 110 and since the signal
operating selection us set up by the recetver
equipment is cleared ont following the ad-
vance of the brush 5 from the Jocal control
segments 28 and 29, additional operations of
the bell are effected only in phase with addi-
tional or repeated transmission of the signal
combination of impulses already desevibed.

The selecting lever S8 corresponds with
stunt  operations commonly known s
through.™ In eertain situations this opera-
tion applies to the automatic control of a
reperforator whereby operations carried out
at the vecciving equipment will prepare a
tape record of w mes=sage peceived in order
that the tape may be cniployved in retrans-
mitting the message to another station.  In
other situations the through operation may
relate to the control of a second signal bell
known as “ bulletin.®  This signal is usually
aperated for the purpose of calling the at-
tention of attendants to items of particnlar
importance which may he coming throngh.
In initiating a through signal from the
trunsmitting station, a combination of 1m-
pulses for shifting the type wheel of the
printer into the figures position s first
carried out us already described.  The
~throngh ™ position on the figures row of
tvpe corresponds with the letter 3 ; therefore
a4 negative, positive, negative and two posi-
tive ipulses, which correspond with the let-
ter S. must be transmitted for carrying out
this stunt operation. On the reception of
theze impulses the lever 88 will move to se)-
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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 civeuit while another branch of this cir-
cuit stands disconnected at the separated con-
tacts 96 of the shift relay 93 .which now
«tands locked in its operated position us 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
cireuit 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 71, 74,
77, #3 and £6 of the selecting levers 70, 73,
76. 82 and #5 respectively, continuing from
this point over the contacts 97 of the shift
magnet 93, thence over the contacts &0 of the
selecting lever T2 and the contacts 90, of
the selecting lever 8% to a conductor 91. It
will be mmderstood that the conductor 91
may be connected to suitable devices for the
operation of u signal, or to such devices as
may eontrol the conditioning of a reperfora-
tor mechanism for transiating a message,
which may now follow, into a tape record as
well as a printed record. Tn'case a through
operation” eonditions the equipment for re-
pevforating work, the devices are usually ar-
ranged so that reperforating will continue
until such time as the transmitting station
may send ont a_certain combination of im-
pulses which will control a ic:iecting lever
{not shown) to discontinue the reperforat-
ing operations. ‘

Yeferring to the dlternative disk control
arrangement shown in Fig. 8 of the draw-
iner, the selecting disk 101, magnet 115, ar-
matnre 116 and the contacts 117 controlled
by this armature, will be understood as’cor-
responding with the similarly designated
parts shown in Fig. 2 of the drawing. An
armafure 122 is seenred to the periphery of
the selecting disk 101 in such a manner that
cnergization of the raagnet 115 attracts the
ariature 122 to move the disk 101, Such
movement of the disk may correspond with
the movenent which may be set up by op-
eration of the armature 118 (Ifig. 2). Re-
ferring to Fig. 1, each of the selecting mag-
nets 11—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 101--105.

From the foregoing deseription it will be
clonr that the selecting magnets 11—15 per-
form the compound operation of mechani-
eally controlling the disks 101—105 and also
the closing of self-locking civenits for re-
spectively eontinuing their energizn tion. Tt
will alse be pointed out that the two coils
ot each of these selecting wagnets are con-
seeted in parallel, one coil with the other.

11y

{his is to secure an advantage with re-
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gard to the time constant of their opera-
tion.

Tt will also be noted that the spacer mag-
net 67, shift magnet 93, line feed magnet 130
and carviage return magnet 133 are each ar-
ranged in a manner to perform compound
operations with respect to mechanjcal func-
tions and the control of electrical cireuits.
It will also be clear that the present em-
bodiment of this invention provides that, by
the system of interconnections describec be-
tween the various stunt selecting levers and
other control devices of the system, the mat-
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 aud
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-
vers, ,

Although the present embodiment of this
invehition 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 disdbling
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 piurality of electromag-
nets codperating with said armatures to
move said disks.

3. In a printing telegraph receiver,ja plu-
ality of rotatable disks, selecting levers co-
operating therewith to select the desired
chs  ~ter for printing, selecting magnets for
mo. g said disks, contacts controlled by
cach of said magnets and arranged to close
a holding eirenit therefor 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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ried by eacl of <aid disk= and arranged to
be attracted by a corresponding one of said
wngnets, 4 plurality of charaeters selectable
by said disks, and means for printing said
selocted ehinrncters,

a. Inoa printing telegraph receiver, n
sorree of current, a type wheel, a plurality
of rows of type on sanl wheel. means for
selectively printing from said type wheel,
electroresponsive means for selectively con-
trolling the row of type from which print-
ing may take place. and weans for estal-
Ii.jxing said source of current to act differ-
entially in controlling ~aid meuns for select-
ing said rows of type.

6. In o printing telegraph receiver, the .

combination with a type wheel having a plu-
rality of rows of characters, means for shift-
ing said type wheel to bring a desived row
of charvacters into printing position, an

- electromugnet for operating said shifting
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means, an operating winding therefor, *se-

lecting  mechanism for closing a  cireuit

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 snid shifting means.

7. In a printing telegraph receiver, the
combination with a printing device, of aux-
iliury function mechanisms, a plurality of
devices for selectively controlling said mech-
anisms, contacts controlled by said selecting
devices, and a cireuit for the control of sanid
printing deviee 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
satd wheel, means for muaking predeter-
mined selection of sai 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
sourcee of current to act through one wind-
ing of said clectromagnet 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 ity detn-
ergization,

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

f

£ =

* ters on said type wheel, means for sclecting

said type, and means for printing <aid se-
lected type, a compound-wound electromag-
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 electremagnet, contacts
controlled by said selecting devices, a plu-

rality of contacts (:nntmlle(fby suid magnet,

and a plurality of current paths jointly con-
trollex?

tromagnet for controlling saul printing op-
erations,

11. In a selecting system, a plurality of
characters, means ér selectively controlling
said characters. means for printing said se-
lected characters, a plurality of auxihary
function mechanisms, a plurality of devices

for selectively controlling said mechanisms.

contacts controlled by said selecting devices
for said mechanisms, a circuit extending
serinlly through the contacts of said mecha-
nism sclecting devices, and branches extend-
ing from various points on said serially con-
nected cirenit 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 magnet for controlling
the selection of said rows of type, means for
the selection and printing of said type, a
plurality of anxiliary function mechanisns,
a plurality of selecting devices for control-
ling said mechanisms, 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
saidd compound wound magnet for selec-
tively controlling said plurality of control
civeits, -

13. In a printing telegraph receiver, a
tvpe wheel, a plurality of rows of charactersg
for said wheel»means for selectively con-
trolling said characters, means for printin
said selected characters. a compoun wom\g
magnet for controlling the selection of said
rows of type, a plurality of auxiliary func-
tion mechanisms, selecting devices for con-
trdlling said mechanisms, contacts controlled
byt said mlwh:mism selecting devices, a plu-
rabity!of circuits routed throngh the contacts
ofifid mechanism selecting devices for the
control of the printing opérations, and means
controlled by said compound wound magnet.
for transferring said printing control cir-
cnit for use in performing auxiliary fune-
tion operations.

14, lIn # printing telegraph receiver, a
plurality of characters, means for selectively
positioning. said characters at a printing
point, means for printing the selectively po-

» sitioned characters, a plurality of selectable

devices for the control of auxiliary fune-

by the selecting deviees and sald elee-’
o o
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b mechanisms, a compound wound elec-
tromugnet for the control of certain said
suxiliary function mechanisms, contacts con-
trolled by said electromagnet, and a circuit
extending scrinlly throygh the contacts of
said selectabile devices and of said electro-
m:ﬁnet for tie control of the printing op-
erafions.

15. In a printing telegraph receiver, a
phaadity of characters, & plurality of de-
vices for selertively controlling said charac-

©ters, a plurality of selecting magnets, a plu-

20

25

rality of armatures for said magnets, a self-
iocking eireuit for each magnet, contacts
controlled by one armature of each magnet
for completing this self-locking cireuit,
means controlled by another armature of
said magnets for respectively controlling
said character selecting devices, electrore-
sponsive means for operatively controlling
said  character selecting devices, master
lseans responsive to each one of said charac-
ter selecting devices, and eircuit control
means 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 means for
selectively controlling suid magnets, muster

means controlled by the movement of said -

disks for preparing a master civeuit, elec-
tromagnets controlled by said waster cir-
euit for releasing selecting levers to be con-
trolled by said disks in selecting from said
characters, means controllegd by said distrib-
uter for energizing said master circuit,
means for controlling the printing of a se-
lected character, means controlled by said
electromagnets for cmnf:leting said printing
circuit, means controlled by said electro-
magnets for disabling said selecting mag-
nets, a spacing magnet controlled Gy sd
printing ciremt. and contacts controlled by
said spacing magnet for reéstablishing an
operative condition of said selecting mag-
nets in substitution of the circuit disatled by
said electromagnets,

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

MARK B. KERR.
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