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UNITED STATES PATENT OFFICE

TELEGRAPH PRINTER

Walter J. Zenner, Des Plaines, Tll., .assignor to
Teletype Corporation, Chicago, Ill., 2 corpora-

tion of Delaware

Original application ‘May 10, 1950, Serial No.
161,165. Divided and this application :Qctober
6, 1951, Serial No. 250,056

(CL 178—23)

5 -Claims.
1

This invention pertains to printing telegraphy
and more particularly to apparatus used in.au-
tomatic telegraph switching systems.

This application is a division of copending ap-
plication Serial No. 161,165, filed May 10, 1950,
by W. J. Zenner.

The system in which the apparatus according
to the present invention is employed, is designed
to accommodate a relatively large number of
telegraph transmitting and receiving stations.
It is contemplated that each outlying station in
the system is provided with a printing telegraph
receiver, preferably of the type shown in United
States Patent No. 2,505,729, granted April 25,
1950, to 'W. J. Zenner, on the receiving side of the
line, -and on the transmitting -side -of the line, a
Tocal ‘printing receiver of the same type just
mentioned. All of the printers on the receiving
side of the line at the outlying stations are
equipped with a selective control unit of the
type shown in the copending application of W.
J. Zenner, Serial No. 739,747, filed April 7, 1947,
now U. S. Patent 2,568,264 dated September 18,
1951. - For -a more complete understanding of
the telegraph eguipment mentioned above, ref-
erence should be had to the above mentioned
patent and copending application, all of which
are hereby incorporated by reference into the
present disclosure.

In the present invention the incoming message
from any of the ouflying stations contains an
address signal corresponding to the station in
the system to which the message is to ‘he de~
livered. This address signal actuates a series of
code bars in each receiving printer on the line
to which the message is addressed. FEach of
these receiving printers, as has already been
stated, is equipped with a selective control unit,
and these mechanisms function in a manner
whereby the printing mechanisms of each of the
printers are locked out of operation. Imme-
diately thereafter the address impulses actuate
the selective control mechanism to condition for
operation the printer af the station to which
the message is addressed. Subsequent signals of
the message continue to actuate the code bars
in all of the stations on the receiving line, how-
ever, the printing mechanism operates only at
the station which has been conditioned for oper-
ation by the address signal, and the printing
mechanism at all the other sfations remains
locked out.

The prinecipal object of the invention is to pro-
vide in a comprehensive telegraph switching sys-
tem, apparatus whereby switching operations
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are expedited by an economical and -efficient
switching system which functions automatically.

Automatic telegraph .switching systems .in use
-generally at the present time .employ telephone
switching methods which become highly complex
and acecordingly it is an important object .of the
present invention to materially simplify the elec~-
trical circuits utilized therein.

Another object of the invention, therefore, is
to provide apparatus units .desighed to accom-
plish specific purposes thereby eliminating to &
large degree the troubles caused by cirecuit com-
plexity.

The foregoing and other objects, features and
advantages of the invention will be more read-
ily understood from the following detailed de-
scription when read in conjunction with the ac- -

-companying drawings wherein:

Pig. 1 is a schematic representation of the
basic system utilizing the subject matter of the
present invention;

Fig. 2 is a block diagram representing the tele-
sraph apparatus at an outlying station including
the apparatus according to the present inven-
tion;

Fig. 3 is a side elevational view, partly in sec-
tion, -of the selective control unit according to
the present invention;

Fig. 4 is a timing diagram for the selective
control unit;

Fig. 5 is a fragmentary plan view of the se-
leetive control unit located in the outlying sta-
tion telegraph receivers according to the pres-
ent invention;

Fig. 5B is o schematic representation of the
mechanism in a station printer for suppressing
printing during a switching -operation;

Figs. 6 to 11 are side elevational views of the
station selector function mechanism of the se~
lective control unit;

PFigs. 12 to 14 are side elevational views of the
transmitter start function mechanism of the se«
lective control unit; and

PFig. 15 is a diagram of the outlying station
transmitter control circuit.

Referring now to Fig. 1 of the drawings, the
basic telegraph switching system emhbodying the
subject matter of the present invention is there-
in shown. Reference numeral 101 represents a
central office having a plurality of lines 102
through {11 associated therewith, all of which
broadly forms the basic switching system of the
invention. ®ach of the lines 1062 through {11
has 'a message delivery side 112 and a message
pickup side 113.
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Fach of the lines {82 through (i{ has a plu-
rality of ocutlying stations, a few of which are
represented schematically in Fig. 1 by reference
numerals {624, 110A, {198, {{1J.. Fig. 2 repre-
sents & schematic bloek diagram of any one of
these outlying stations and for the sake of con-
venience will he considered as outlying station
[82A. ¥ach of the outlying stations has a print-

ing telegraph receiver { {8 in circuit with the de- .

livery side 112 of the line. On the pickup side of

10

the line each outlying station is equipped with

telegraph sending apparatus {47 consisting of a
keyboard (18, a page prinfer {19, a tape perforator
121, and a tape transmitter 122. An operator at
the outlying station types out the message by
means of the keyboard {18 and the tape perfo-
rator {2{ perforates this message in a tape. The

operator will undoubtedly desire to have a printed -

record of the message as it is being perforated,
and for this purpose the page printer i {9 may be
Jused.. Having completed perforating the message
in the tape, the operator places the leading end
of the tape in the transmitter {22 to await trans-
‘mission. When the message in the tape is trans-
mitted it is contemplated that.a home record
thereof will be made by the printer {18,
" The central office {61 is equipped with & plu-
rality of transmitter controllers 123, one of which
is provided for each of the lines (52 through i{
‘of the system. Also, associated with each line is
a multiple reperforator transmitter 124. 'The
multiple reperforator transmitter 124 is provided
with a plurality of individual reperforators 128,
each-of which has a transmitter 127 associated
therewith for transmitting the messages perfo-
rated in the tape hy the corresponding reperfo-
rator, .

The transmitter controller 123, one of which is
provided for each line of the system, controls all
transmission to or from its associated line. The
transmitter controller 1223 is designed to se-
quentially call each outlying station on the line
with which it is associated, and in response to
this call the station responds by transmitting
‘its message if it has one awaiting transmission,
and if there is no message awaiting transmission
the station responds by sending a blank signal or
other predetermined signal. When such a signal,
indicating the absence of an awaiting message, is
‘transmitted the transmitter controllsr §23 calls
the next station in sequence. o

When the outlying station transmitter 117 re-
sponds by sending an awaiting message, the first
few signals of such message contain a set of ad-
dress signals. One of these signals indieates the
line and another indicates the station on that line
to which the message is addressed. The signal in-
dicating the line to which the message is ad-
‘dressed. causes the reperforator 126 which. is
adapted to reperforate messazges addressed.to that
line to reperforate such message in the form of
a tape 128. The transmitter controller {23 assc-
ciated with the line to which the message is to be
transmitted sequentially establishes activating
circuits to each transmitter adapted to transmit
messages to that line.

At this point it should be noted that the trans-
mitter controller 123 associated with the line 162
controls the uppermost transmitters 127 in Fig. 1
and the transmitter controller 122 associated with
the line {{4 controls the lowermost transmitters
127. Leads (3i from the uppermost transmitter
121 of each multiple reperforator transmitter |24
are connected to a lead {32 extending to the
transmitter controller 128 associasted with iine
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182, Similarly, the rest of the transmitters 127
are connected to the proper transmitter controller
{23, The leads 13{ and i32 connecting the trans-
mitters {27 with the transmitéer controllers 123
are not single leads but are merely schematic rep-
resentations of all of the leads between the trans-
mitters {27 and the transmitter controllers 123.
The activating circuits for the various trans-

-mitters §27 extend over the leads {32 and i3i.

When one of the transmitters {27 is thus activated
it transmits its message if it has one ready and if
it does not. have a message ready to be transmitted
the next transmitter 127 in sequence is activated.
As has been stated heretofore all messages stored
in the multiple reperforator transmitters 124 in-
clude an address signal at the beginning thereof
wiaich indicates the station on the line to which
the message is being sent. 'This address signal,
when received by all the stations on the line to
which the message is being sent, causes mech-

-anism in all the stations to functicn which. oper-

ates to permit the printer {i8 at the station to

‘which the message is addressed teo pring the mes-

sage and prevents all’ other station receiving
printers {18 from printing the message. Mech-
anism in the transmitter controller 123 senses the
message and in response. to.an end-of-message
signal therein activates the next transmitter 27
in sequence.

Basic function mechanism

Referring now to Fig. 8, a description follows of
the basic function mechanism located in the re-
ceiving page printers $18 at all outlying stations.
For a more thorough description of the printer
with which the basic function mechanism shown
in. Fig. 3 is designed to be used, reference should
be had to the aforementioned Patent No.
2,505,729, the disclosure of which has been in-
corporated herein by reference. :

A set of five code bars {35 is suitably mounte

" within the receiving printer, which code bars are

comparable to code bars 62 to-66 of said Patent
No. 2,505,729, Each of said code bars §36 is mov-
able longitudinally to one of two positions in ac-
cordance with the marking and spacing impulses
of the well known Baudot code. A housing 131
for the function mechanism is also mounted
suitably within the printer or other apparatus
within which it is contained. A plurality of func-
tion bars 138 are mounted within the housing
{37 and are urged to the right towards the code
bars 136 by means of springs 13§ individual to
each function bar 138. Each function bar 138§
has a plurality of projections i4{ which cooperate

- with notehes 142 in each of the code bars.

A continuously rotating power shaft [43 car-
ries an eccentric cam {44. A collar 146 is mouni-
ed rotatably on the eccentric 144 and has an
arm {67 to which a lever {48 is secured pivotally

- at 145, The lever {48 is mounted pivotally on a

stationary shaft i5i. A bail 152 has 5 pair of
arms (53 which are mounted pivotally on a sta-
tionary shaft {54. A pair of toggle links 158
are secured pivotaily at 157 to the arms. 153,
and are secured at the other ends thereof to a
shaft 188 to which the lever {48 is also secured.
As the shaft (42 rotates, the lever 148 is oscil=
lated about the shaft {51 to thereby, through
the toggle links 156, oscillate the bail 152. . It
will be noted that the bail {52 moves back and
ftzgth twice during each revolution of the. shaft
A function pawl (6} has an elongated slot 162
by means of which the function pawl 164 is
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mounted for longitudinal movement on a shaft
183. A spring {65 continuously urges the fune-
tion pawl 16! to the right (Fig. 3) and counter-
clockwise -about the shaft 163. ' The function
pawl 161 has a latch {64 which cooperates with
a shoulder 165 on the function bar 138. Nor-
mally the latch 164 rides on the top of the shoul-
der 166 thereby permitting the spring {65 to re-
tain the function pawl in its right hand posi-
tion. - A function operating lever 168 is mounted
pivetally on a shaft 169 and cooperates with a
stud {71 on the function pawl i{6i. The func-
tion operating lever 188 is hiased in a clockwise
direction by a spring 172 and has a laich #72
which cooperates with a shoulder {74 on another
one of the function bars i138. A latch member
176 is mounted pivotally on s shaft (77 and is
urged continuously in a clockwise direction by &
spring 178. The latch member 176 has s project-
ing portion 178 which cocperates with a shoulder
181 of another of the function operating levers
168.

Assuming that the permutation of positions of
the code bars has been set up which corresponds
to the function bar 138, the bail 152 moves to the
right and all of the projections (41 are opposite
notches 142. The spring 1389 is thereby permit-
ted to move the function bar 138 to the right,
the projections 141 entering the notches 142, and
the shoulder 166 underriding the latch i§4.
Thereafter as the bail 152 moves back to the
left during its return stroke it moves the func-
tion bar 138 also, the funeticn bar I38 in turn
moving the function pawl 161 to the left: Ag
the function pawl 16§ moves to the left in this
manner the stud 174 thereon engages and pivots
the function operating lever 188 counterclock-
wise. This permits the unbloeking of any other
function bars {138 retained in blocked pesition by
the latch 173.
ward position, thereby retaining the function
pawl (681 in its leftward position, and retaining
in turn, the function operating lever 168 in its un-
latched position until after a bail 182 moves
downwardly fo trip the latch member 176. After

the bail 182 returns to the position thereof shown °

in Pig. 3, the projecting portion 1319 on the latch
176 engages the shoulder 181 of the function op-~
erating lever 168 to retain the function operat-

ing lever 168 in unblocking position. Thereafter .

as a new selection is being made in the code
bars 138 the bail 122 moves upwardly to strip
the function pawls 1861 from latching engage-
ment with fheir corresponding funetion bars 138.

Fig. 4 is a timing diagram showing the timing
of the various parts in the function mechanism
shown in Fig. 3. The upper row of curves rep-
resents the code bars {36 which are being po-
sitioned in accordance with signal impulses qur-
ing the rise in the first curve, and remain set
in this pesition until they are repositioned as in-
dicated by the rising portion of the second curve.
As indicated by the third set of curves, the bail
{82 strips the function pawls 161 from. engage-
ment with their corresponding function bars (38
just as the code bars 136 are selected. This
stripping of the function pawls 164 just as the
code bars {36 are selected means that the last
previous selection of one of the function pawls
161 is retained until the last possible moment.
The function bars 138, indicated by the second
row of curves, move forward during the rise of
these curves, that is, they move to selected po-
sition at this time. ‘The one of the function

bars 138, which corresponds to the permutation 7

The bail 152 remains in its left- A
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of positions of the code bars 36, moves to the
right until the projections 141 thereon enter the
notches 142, as indicated by the peaks in the
second row of curves. The bail 152 pushes the
function bars 138 to the left as indicated by the
fall in the second row of eurves. As the func-
tion bars 138 and selected function pawls 164 are
being moved to the left the bail 82 trips the
latches 116 and retains them in tripped condi-
tion, as indicated in Fig. 4, until slightly after
the pawls 161 and function bars #3§ are moved
completely fo the left. The selected function
pawls 161 remain in their leftward position until
the bail 152 moves to the right again which is

5 after the next selection of the code bars i38.

Therefore, the stud {7{ retains the function op-
erating lever 182 in unblocking position while the
latch 176 is being held tripped and when the
latch 178 returns to normal position it retains
the function operating lever 18§ in unblocking
position. If the next subsezuent permutation of
the code bars {36 corresponds fo the function bar
{38 which has been unblocked, such funetion
bar 138 is permitted to become selected. so that
it can perform its assigned function. If the next
subsequent permutation of the code bars {36
does not correspond to the unblocked function
bar 138, then as the bail 182 trips the latch 118,
such unblocked function bar {38 again becomes
blocked.

It is, therefore, readily seen that the selective
control mechanisrn shown generally in Fig. 3
enables the selection of a certain function bar
138 only if such function bar is unblocked due to
the immediately previous selection of another
function bar 138. This principle is readily ex-
tended so that the selection of a first function
bar 38 unblocks a second function bar; the selec~
tion of the unblocked second function bar un-
blocks a third function bar, ete. 'This progressive
selection can be extended further and is limited
only by the number of function bars in the selec~
tive eontrol unit. It is also apparent that the
brogressive selection stops and the entire unit is
returned to normal condition as soon as & selec-
tion is set up in the code bars 136 which does not
correspond to the unblocked function bar 138.
This is due to the tripping of all latches 176 by
the bail 182 during each cycle, If, when the

. latches 1716 are tripped, there are no function

pawls 161 in selected position, there will be no
stud {71 in a position to retain the function op-
erating lever 168 in unblocked position during the
tripping of the latches 1786.

Station selector function mechanism

Reference should now be made {6 Figs. 5-11 in-
clusive wherein the meehanism for selecting the
outlying station receivers is shown. In this con-
negtion it should ke noted that certain con-
venient signals have been assigned, in respanse o
which the function mechanism performs the de-
sired switching functions. The switching -sig~
nals which have been assigned in the present de-
scription have been selected with a view towards
eliminating as many errors as possible which
would occur, for example, if the same signals
happened to be sequentially transmitted within
the body of a message being transmitted. In such
a case a switching sequence would be initiated
and it is desirable to avoid this condition. It is
to be understood however, that the particular
signals chosen for switching functions have been
chosen arbitrarily and it is contemplated that-

- any other signals could just as readily be-used, In
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. 7
this description therefore: Fig.-Fig. is the start-
of-address signal, Letters is the end-of-address
signal, and Fig.-Fig.-Y is the end-of-message sig-
- nal. In the basic system described herein the
station addresses are two-letter addresses, the
first letter representing the line and the second
letter representing the station on the line. The
letters indicating the lines include letters from A
through J, and those indicating the stations on
the lines include the letters K through T. By
using this selection of letters there is no problem
presented in the case of multiple address mes-
sages due to the unblocking of & function bar on
the second letter of one address and the selection
of a station on the first letter of an immediately
following address. If, however, it is desired to
have more than ten stations on one line or more
than ten lines in the system it is only necessary
t’o insert a signal, such as a blank, to break up
any progression started by the second address
letter. The last six letters of the alphabet have
been reserved for switching functions according
to the present disclosure; however, any other
letters can be assigned for the switching func-
tions when so desired.

Referring to Figs. 5-11, 2 No. 1 Fig. function
bar 186, a No. 2 Fig. function bar 187, a No, 1
Letters function bar 188, an Address function bar
188, a second Address function har {26, a No. 2
Letters function bar {81, and a Y function bar
192 are provided in the positionsthereof as shown
in Fig. 5 in the outlying station selective control
units. It is to be noted that two Address funec-
tion bars 182 and {908 are shown in Fig. b where-
as only the Address function bar i89 is shown in
Fig. 8. In order to avoid complicating the draw-
ings and description only the two separately
acting Address positions are shown. It is under-
stood, however, that in actual practice the one

Address position, as represented by the Address ¢

function bar (89, may comprise & pair of progres-
sively acting Address function bars. Similarly,
in the second Address position, represented by
the Address function har 198, there may also be
a pair of progressively acting Address function
bars. This second Address mechanism, repre-
sented hy the Address function bar 198, is de-
signed fo operate in response to a group or broad~
cast signal to thereby render the telegraph ap-
paratus responsive to a group or broadcast mes-
sage.

The No. 1 Fig, function bar (86 (as shown in
Pig. 8) has the usual cooperating No. 1 Fig. func-
tion pawl 182 to which is secured a stud 193.
When the No. 1 Fig. function bar {88 is selected
in response to the Figures permutation of the
code bars #36 the pawl 192 is moved to the left
as the bail {52 returns and during such move-
mient the stud 193 pivots a No. 1 Fig. function
operating lever 204 counterclockwise to unblock a
berit over portion 202 on the No. 2 Fig. function
bar {87T. When the bail {82 subsequently is raised
to the normal position thereof a latch 203 re-
tains the No. 1 Fig. function operating lever 201
in its unblocking position.

If the next permutation of the code bars (38
is a Pigures permutation both the No. 1 and No.
2. Fig. function bars {86 and {87 (Figs. 6 and 7)
are selected. At this time the selection of the
No. 1 Fig. function bar 186 is immaterial, but
as the bail 152 returns to the left a No. 2 Fig.
function pawl 284 is returned to the left with the
No. 2 Fig. function bar, A stud 296 on the No. 2
Fig. function pawl 204 engages and pivots a No.
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‘mit a printing cycle.

2 Tig. -operating lever 207 counterclockwise
(Fig. ). S

A T-lever 208 (Fig. 5) is suitably mounted for
pivotal movement on a bolt 268 and has a pair
of arms 2{i and 2§{2. The T-lever 2§9 has a pin
213 which cooperates with a printer suppressor
code bar 2{4. When the T-lever 208 is in the
solid line position as shown in Fig. 5, the printer,
with which the selective control unit is asso-
ciated, is in printing condition and all of the
switching function bars 188, 189, 198, 181, and
132 are hlocked due to the fact that notches
{42 -in the printer suppressor code bar 2{4 are
noit allgned with the projections (4{ on the
switching function bars. When the T-lever 208
is in the dotted line position 21§ (Fig. 5) ‘the
notches {42 in the prinfer suppressor code bar
214 are aligned with the projections {41 on the
switching function bars. Under this condition
the switching function bars §38—192 are selected
in response to the corresponding permutations of
the code bars {34.

Fig. 58 shows schematically how the movement
of the printer suppressor code bar or switching
code bar 214 to switching position (the position
occupied by the code bar 214 when the T-lever
208 assumes its dotted position 2{8) suppresses
printing operations in the telegraph printer. A
continucusly rotating shaft 252 supplies the
necessary power for the printing - operations
through a start-stop clutch 253. MNormally the
clutch 252 is held stationary by a clutch lever
z54, but upon the mcmentary energization of a
clutch operating magnet 253, it pulls the clutch
lever 254 from engagement with the clutch 253
thereby releasing the clutch 253 for rotation with
the power shaft 252. Normally the energizing
circuit for the clutch operating magnet 255 ex-
tends from positive battery through a contact pair
258, through the clutch operating magnet 255,
to negative battery, so that upon closure of the
centact pair 258, which occurs after the code
bars have been set for a particular character
permutation, the clutch 253 is released. Another
contact pair 257 has been included in the clutch
operating magnet eircuit, the movable member
of which contact pair 257 is carried by the printer
suppressor code bhar 2i4. When the printer
suppressor code bar 214 occupies its switching
position (as shown in Fig. 5B) the contact pair
25T is open and thus the further opening and
closing of the contact pair 238 is ineffective to
energize the clutch magnet 255 and thereby per-
However, when the code
bar 214 occupies its printing position the contact
pair 257 is closed and the contact pair 258 func-
tions in its normal manner o start the clutch
253 and enable the performance of printing op-
erations. The switching code bhar 21§ may also
carry blocking wards to suppress printer fune-
tions such as line feed and carriage return,

When the bail i52 returns to No. 2 Fig. func-
tion bar 187 and pawl 284, the No. 2 Fig. operat-
ing lever 287, pivoted therewith, engages the arm
21} on the T-lever 288 to move the printer sup-
pressor code bar 2i§ into fthe position where
printing is blocked and switching is permitted.
This position of the printer suppressor code bar
214 is hereinafter referred to as its switching
position as-distinguished from its printing posi-
tion.

When the printer suppressor code bar 2{4 is
thus moved to switching position the selective
control mechanism is in condifion to respond to
address signals. "The Address function bar 18§
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(F‘ig 8y Hag a coope1at1ng anctmn pawl 2!'!
Which carries the usual stud 218, Upon movem
Hiefit of the stud 2! 4 to the Teft (Frg 8) an Ad-
dress functlon operating lever EIS is mvote:l
counterclockwve apout the p1vot shait IE‘} wher -
by a lateh ?24 tnhlocks 5 bent over oortvon 222
on the Mo, 1 Letters functron bar 188 The Ad-
dress function operdting lever %18 iy U~ ~shaped
($hown' 1est it 5) and has a sécond up-
h‘ Whlch a st i 994 on an

standmd arm ;23 W

Been unblocked due to thé selectlon of one’ of
the Addres§ function’ bars f89 and {97, the No.
1 Letters function bar 8§ remams_m unblogked

lever 219 is held int vrihlocking pos;t ey by a latc,h
membe1 225 It 1s thereforo ¥ ‘

the pro;;ectlons M‘ on’ Lhe swrtchmg functmn
bars l88——192 that peimutatlon of the code hars
36 corresooaem to éither of the Addreds' func-
101 bars (4% or rgn enables unblockine of tHe
N ¥ Létter's funetion bar 188 ]

Assmnmg that ofig of the Addiess’ fun!,tlon

bars 49 of {99 Has beeh selected, the next
permuta 61 of the' code’ bars 38 in tbe switehy
ing se‘q lefige of Signals is & Letters per mutatroﬂ.
OF" f1¥ énd¥ ¢f address gignal. Td redoonss to 4
Lettérs: sigfiall the Noi 1 Tetfers funsticn ba1
98 CcPigs- 99, g béen unblocked, becoriss séx
ledted. Of the' refurn: siroke of tne bait 152
the No. 1 Letters function bar {88 in turn moves'
a cooperating! No. I Leftels functish nawl 226
having a stud 221 thereon As the stud 227 is
moved- it thls manfer it p1vots a No. 1 Tietters
functron operatitig’ Teveir 228 counterclockw1se
(g, 9 Whlch i tirn pivdts the' T-lever 209
cloekwise (Fig. 55 t0° thereby move' the printer’
stfipressor code bar ¥4 o prmtmg pos1t10n it
isreadily’ appa1 ent unless an-Address 51gna1 cor-
1espond1ng to" the addréss of the pa‘rtrcular sta-
tion; 1§ redeived’ that the' N\ 1 Letters function
bar eannot be selected whe1 eby the p11nter sup-
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190 (Pig. 10y i§ selecte ‘inv'a?rlably: A¢ the No‘:
2 Letters function bar {91 is meved to the” left"
by thies bail 152 ¢ stid” 281 ot o correspondmg
tis 25 Letters function: pawl 232 e‘qgages‘and
cotmterclockwise o latching member 233 to:

Blocking pawl 2347 "The Blocki: g
234 has sii afmh 238 which coogerates with: sHoul=:
det§” o each - of  thé* Address function” bars' 189
ahd: 196 ty'bleek them' from being selected: The'
combinéd-effect of both Letters functlon bars 188"

a9t igrto® retirii the' printer suopressor code’
i 2l4 torprinting position: only at:the stations’
et oxie ‘0¥ the other of the' Addressfunction-
897 and: 190 have hesn seledted the' No. 1+
Letters finietion: bar 86 caising movement of thé"
printer suppressor' code’bar' 244 anid’ the ' No. 2
Letters:function bar 194 causing blockitig of fur="

ther selection of . any® Address function: bars:

Therefore,: at- this-time™ each: station: réceiving:
printer 116 on the line ig either selected for re-
ceiving- the message to- follow or blocked: from
reeeiving-the message following,

Following the:transmission of the end-of-ad<
dress signalbthertext of the messageis transmit=
tedi Since only those printers whose 'addresshas”
been trangmitted arein “printing: condltlon it 1s*“
onily'thoss printérsiwhichiprint the'messags: The”
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code bars 136 in all recelvels a1e actuated 1n
response to the text s1gnals but because the
prmter supplessor code bar 214 m all non-se=
lected statlons is m sw1toh1ng nosition, pnntlncr
by tnese rncelvers 1_~, olocked Upon completion
of the teyt of the message an eM O0Ff message se-
Guence of. s1crnals, F1g -Fig, -_V is noxmaﬂy trans-
mltted It is necessary that Fig: g be trans-
rmtted at th1s trme in ord et to return to swzteh-
mg posrtlon the pnnter supplessor code bar 214’
at the selected station which ‘has been actually
ormtmg the 1mmed 't ly .pr ecocifng message:
The ¥ followmg I’lc -Fig, then effects the release
oi‘ all previous e}eoulons by clearmg al} Address
functlon bars anc, 1estor1ng the blocklng pavvl
for the No. T Letters functmn bar

Fig. i1 show< the Y functmn mechamsm whloh,
is rendered operable .in response to a Y signal
followmo the Fig ~F1g, signal seguence. ‘When
the ¥ functlon bar !92 is moved to the leff by
the ball I52 after it L1as been selected, it latches,
w1t 1ts functlon pawl 185 and also moves the
pawl l95 to the 1eft. .The ¥ functlon pawl 195
has a parr of lugs 195A and IQEB Wthh engage‘
argd p_lvot counterclockw1se the blockmg pawl 234
and the latchmg member 225 respectively. When_
the g pawl 234 1s plvoted in this mannel
the’ proJectmg arm 236 thereon unblocks the Ad-.
dress function bars (89 and 190 thereby enabling
the to become selected if ‘corresponding address
sighals _are recelved subsequently When:_the
latchin rnember 225 is pivoted counterelockwise
it unlatches the, blockmg pawl 70 ] (Flg 8) there—
by éna g_ the blockmg pawl 218 10_be pivoted.
c]ockvn unde the: urgmg of itg sp11ng .Whereby.
the prosectlon 221 on the, blocklng pawl 219 blocks
the No. 1 Letters functlon bar 188. It will be
recalled that the No. 1 Letters functlon bar ISB
is released for selectlon only When one of the“
Address functlon bars l89 or | Bﬂ is previously.
selected and therefore 1t is apparent that after
the Y s1gnal 1s 1ece1ved the No. 1 Letters func-.
tlon bar 88 remams b]ocked ‘from selection until,
the Add S srgnal correspondmg to either of the
Addless funetion: bars 189 or 190 is received:

Station trahsmitter start functzon mexch.amsﬁi'

A function mechanismi similgr to the station’
se]ector fuhctlon mechamsm heretofme de—
s¢ “'be ’ '

"Wn in_ Figs, 12—-14 and following is a!
descup_lon‘ther R The tnmng is the same as
that a’lready descrlbed with reference to F1g 3,

.so ‘further’ description thereof is deemed unneces=

, 'n _order to 1n1t1ate selection
of h proper outlymg statlon to_which a mes-

addressed 1t is hkew1se s:mllarly neces=
in or ‘der o select an outlymg station trans-;
a that the pI‘l suppressor, code bar 24"
tion: receivers: be moved: first
1 n:, It will be' recalled’ that
. transmitted-from the central office‘over:
S the nter Ssuppressor code bars 214
to Be nroved. t0 switching position at all: outlying
stations. z%h mp;ete transm1tter start sequence

: ssary for 1n1t1at1no andf-:
tHe” completion’ of g transmltter start
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sequence are, Z, Address, and Letters. Accord-
ingly the transmitter start function mechanism
includes both No. 1 and No. 2 Fig. function bars
186 and 187 as well as three additional function
bars, a Z function bar 241 (shown in Fig. 12), an
Address function bar 242 (shown in Fig. 13), and
a Letters function bar 243 (shown in Fig. 14).

Referring first to Fiz. 12 the Z function bar 241
has a cooperating Z function pawl 244 and a Z
function operating lever 246. Selection of the
Z function bar 24( causes the Z function operat-
ing lever 245 to be pivoted in a counterclockwise
direction about shaft 169 to thereby unlatch the
Address function bar 242. This pivotal move-
ment of the Z funection operating lever 246 also
causes the closure of a contact pair 241, here-
after referred to as the transmitter start con-
tact. The transmitter start contact 247 will be
mentioned hereinafter in the description of the
outlying station transmitter control circuits.

The Address function bar 242 (shown in Fig.
13) has a cooperating Address function operat-
ing lever 248, which, when actuated by an Ad-
dress signal following a Z signal, pivots counter-
clockwise about the shaft 169 and causes the
closure of the contact pair 248. The contact
pair 249 will be referred to later in the specifica-
tion as the Address contact 249 in the transmit-
ter control circuit.

“When the transmitter start sequence has been 3

5

15

transmitted, if the transmitter whose address .

signal has been given has a message ready to
transmit, such message will be transmitted.
However if such transmitter does not have a
message ready to transmit, another Address will
be transmitted by the central office, in order to
test another outlying transmitter. When the
central office determines that the outlying trans-

mitter has a message to transmit, a Letters sig-.

nal is transmitied over the outgoing side of the
line.
ters function bar 243 (shown in Fig. 14) is select-
ed which causes a latch 25! to be pivoted coun-
terclockwise about shaft {17 to unlatch the Z
function operating lever 246 and release the
printer suppressor code bar 2i4 at all stations
selected for reception at the time the Address
sequence of signals was initiated.

It is to be noted that even though the func- .

tion mechanism comprising the Z function bar
241 (shown in Fig. 12), the Address function bar
242 (shown in Fig. 13), and the Letters function
bar 243 (shown in Fig. 14), is located in the se-
lective control unit of each receiving printer
together with the function mechanism com-
prising the Nos. 1 and 2 Fig. function bars 186
and 187 (shown in Figs. 6 and 7), the Address
function bar (89 (shown in Fig. 8), the Nos. 1
and 2 Letters function bars 188 and 191 (shown
in Figs. 9 and 10), and the Y function bar 192
(shown in Fig. 11), there is no interference be-
tween the operations of these sets of function
mechanism. As has already been shown the
funection mechanism for selecting an outlying
station to receive a message includes the func-
tion bars 188, 188, 190, 191, and 192 whereas the
function mechanism for actuating an outlying
station transmitter includes the function bars
241, 242, and 243. To condition either of these
sets of function mechanism for operation a Fig=-
Fig. sequence is necessary which moves the
printer suppressor code bar 214 to print sup-
pressing position. If a station receiver is being
selected, a Y signal follows the Fig.-Fig. sequence
inasmuch as a different station receiver is not

In response to the Letters signal the Let-
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selected until the conclusion of a message which
ends with a Fig.-Fig.~-Y sequence. As has been
stated heretofore the Y signal causes all Ad-
dress function bars (8% and 190 to be released
for selection and the No. 1 Letters function bar
188 to be blocked. The No. 1 Letters function
bar 188 remains blocked until one of the asso-
ciated Address function bars 189 or 190 is select-
ed.- When a station transmitter is being selected
8 Z signal follows the Fig.-Fig. sequence. The Z.
signal unblocks the Address function bar 242
(Fig. 13) and after the Address signal is received
a Letters signal is received. During a station
transmitter selection the Nos. 1 and 2 Letters
function bars 188 and 191 (Pigs. 9 and 10) as
well as the Letters function bar 243 (Fig. 14)
may all respond. Under this condition the No.
1 Letters function bar 188 at a station which was
previously receiving a message operates to re-
store that station to receiving condition by mov-
ing the printer suppressor code bar 214 to print-
ing condition whereas at all other stations the
No. 1 Letters function bar {88 remains blocked
by the Address function operating lever 219 (Fig.
8). The No. 2 Letters function bar 181 (Fig. 10)
at all stations responds to the Letters signal but
is ineffective inasmuch as the operating lever 234
associated therewith is already blocking the Ad-
dress function bars 189 and 190. The Letters
function bar 243 (Fig. 14) responds to the Let-

“ters signal to allow its associated operating pawl

250 to block all Address function bars 242 (Fig.
13).
Station transmitier control

Reference should now be had to Fig. 15 of the
drawings wherein the control cireuit for the out-
lying station transmitters 122 is shown. As has
already been shown in the description of the
transmitter control mechanism located in the
selective control unit of the outlying station re- -
ceiving printers 116 a transmitter start contact
247 is closed upon the receipt of the transmitter
start signal Fig.-Fig.-Z and a transmitter Ad-
dress contact 249 is closed upon receipt of the
Address signal immediately following the trans-
mitter start signal. Both of these contacts 247
and 248 are shown in the schematic representa-
tion of the outlymg receiving prmter 116 in
Fig. 15,

In the schematic representation of the outly-
ing station transmitter 122 in Fig. 15 there are
shown only those elements deemed essential to
a complete understanding of the invention. It
will be recalled that the transmitter 122 is like
that shown in the U. S. patent to E. A. Gubisch,
2,348,214 which is modified only to the extent
necessary to adapt it to the purposes of the pres-
ent invention. In the transmitter 122, the trans-
mitter distributor is represented by a distributor
cam sleeve 321 having a clutch release cam 322
integral therewith. Cooperable with the clutch
release cam 322 is g clutch release pawl 323 which
is magnetically operated by a clutch release mag-

5 het 324. Energization of the maget 324 causes

the pawl 323 to be pulled away from the cam
322 to thereby release the cam sleeve 321 for
rotation.

A tape reader cam sleeve 326 has g clutch re-
lease cam 327 and a distributor release cam 328
integral therewith. Energization of a magnet
329 causes it to pull up a clutch release pawl 331
to thereby release the tape reader cam sleeve 32§
for rotation. The cam 328 cooperates with a con--
tact follower 332 whereby a contact pair 333 is
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cﬁosed once during each Fevolution of the dam
328 Closure 6f the ¢ontast pair 333 ‘eompletes
a cireuit from positive battery, through the closed
contact pair 338, over u lead 334, through the
miagnet 324 to negative battery, to thereby cause
thHe reléase of the ‘carm- sleeve 321 Tot rotation.

The transmitter 122 is of the well knowh piv=
oted or chmbmg tyge havitig a pivoted tape
sensing mecHanism 8386, The tape Eensing
mechanism - tss is providéed with the ustial extrh
tape sensmg ﬁnger (not “shown) ‘Which ‘controls
an ‘end ‘of tape ‘cohtact 331. The tape sensing
mechamsm 338 1s also prov1deo W1th a t1ght tape
mlttmg pos1t1on in the trahsmitter ’ooth contftcts
337 4nd 338 are closed which completes a cireuit
from posltwe battery, ‘through the closed eontacts
338 and 337, over & lead 339, throligh a magiet

10

341, to negative battery. When ‘the énd 6f the

tape is reached the contact 337 opéns ‘and when
thetape ‘becories too tight betwesn the Perforator
(not shown) and the tape sensmg ‘mechanisin
336 the ¢ontact 338 is openeéd, in ‘eithet of which
cases thé circuit to the 'rnagnet 341 i5 broken.

The trafsmitter 122 is- also provided with a
s‘electlve control uiiit whrch is represented by only
a ¥ ‘function mechamsm '302. The plrposs of
th1s ‘seléctive coitrol umt is to onitor the mes-
sages transm1tted and to recogmze an end- of~
me ape signal Flg -F1g —Y 1n the riessages bemg
srnxtted Upon téeognizing this éhd-of-
riiéssage 51gnal the Y functioh mechanism 342
open's a ciréuit to the tape Teader release magnés
329 to thereby render the transmittér 122 inop-
erative.

When thé attendatt at tHe outlyiiie station
|22 Dbrepares a message ‘for transtission, hé ver-
forates this message in a tape. Tn order to rendér
the ‘transmitter operable to trahsmit this tape
message, the operator first placés-the tape in the
{ape sensing mechamsm ‘which automatically
¢loseés the dontict 331. Assuming that tHe length
of tape between the tape perforator 21 and ‘the
tape sensmg ‘mechanism 335 is sufficient to pre-
vent the opening of the contact 338, there is estab-
lished at this time the aforementioned eircuit
from positive battery, through the closed tlght
tape contact 338 through the closed tape out con-~
tact 331, over Iead -338, “through the tabe ot
magriet -341, to negative battery.

14"nerg1zatt10n of the tape out magnet 351" causes
this magnet to pull up-all of its armatures 343,
344 ‘and 346 “to thereby close cotitacts 347 and
348, and ope‘q 2 contaét 349. Closure of the con-
tact 347 prepares a circuit to a ready magnet 351.
When the operator havmg placed the message
tape in the tape sensmg mechanism 338, closes
manually a normally open ready switeh 352 a
cireuit is ‘established from positive ‘battery,
through an aunature 353 and its normally closed
contact 354 over a pair of leads 356 and 357,
through the now closed contact: 347 and armature
343 over a -lead- -358, through the closed ready
switch 352, over a lead 359, over a lead 361,
through the ready magnet 351, to Hegative: bat-
tery. Energization of the ready magnet 351
causes it to pull up 51l of its armatures 362, 363
and 364 which breaks the connection-between the
armature ‘262 and a contact 866, and makes éon-

nectlons ‘between the armature 362 d1d e eontdct

385, between the armatire '363 a1id a contact 367
and between the armature '364 and a contact 368.
Clostire of the armature 368 with the contact 367
'completes a locking circuit for the ready magnet
351 overa ‘eireuit’ froin positive’ battery, through
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354 over a pair of leads 356 and 351 through
the now -¢loseéd contact 347 and ariature 343,
over a lead 358, over a lead 369, through a noys
maly closed hot-ready switeh 31[ over a lead
372, through the arinature 363 and contact 367,
over the lead ‘361, through the ready imaghet
4§51, to negative battery. Closite ‘of the artia-
tute 864 with the contact 368 completes a Eireuit
froin positive battery, through the ‘closed afihia~
ture 364 and conitact 388, over o ledad 376, throush
4 ready Tamp 813, to hegative battery. The otit<
Iying station transmitteir i§ therefore, in ‘condi=
tion to respond to a all Sighal transmitted there«
to from the central office. - If, for some Teason,
the operator decides hot to transmit the messase
in the transmitter, he depresses the not-ready
§witch, thereby breaking the locking eircuit tothe
réady magnet, and the message eahhot be trans-
mitted due to the opening of armatuie 362 froin
{He contact 365,

Assuming ‘that either there is no ‘tépe Posi-
tioried for transiission in ‘the tape sensing
mechanism 336 or the operator, having positioned
a tape in the tape sensing mechanisth 336, has
not Vet ‘depressed the rteady switch 352 or has
fepressed the not-ready switch 371, the opéra-
tion of the transmitter is as follows. At this timie
the armature 362 and the cortact 366 are closed.
The central office, in calling the transmitter 122,
transmits Pig.-Fig. -Z-Addless The ‘eofitact 2471
closes temporarily on the Z signal, @§ hHds been
heretofore described, but this is ithmaterial for
at this time the only eircliit ih Which ‘contact 247

45 is located is open at ah arfiatiire 374 and éoiitact

375. On the address §ighal in this’ seqiieiice of
signals the contact 249 closes and a cireuit is
éstablished from positive battery, through the
élosed eontact 248, over a lead 3717, through the
closed afmature 362 and coiitact 366 over a lead
5§18, through the distributor clitch release mag-
fiet 224, to hegative battery. Energlzatmn of the
thagnet 325 causes the pawl 323 to be pulled up
thereby releasing the distiibutor cam sleeve 321

. Tor rotation. - At this tirne, due to the fact that

116 tape is being sénsed the d1str1butor cam sleeve
321 wﬂl cause a blank signal to be transmitted
Back to ‘the ceéntral office. -Such blank signal
causes the cénfral office to transmit the -next
Addreéss signal-in the sequence of statioris on the
line. Upon receipt of this next -Address signal,
at the receiving printer HB a bail 182 (Fig. 3)
in the recéiving printer {16 is caused to strip the
Address function pawl at that station from the
Address function bar to thereby open the contact
2485. ‘Opening of the contact 248 causes the dis-
tributor cam sleeve clutch release magnet 324 to
be de-eénergized which stops the rotation of the
distributor cam sleeve 321 in the station trans
mitter 122,

Assuming that the zttendant has positioned
a hiessage tape in the tape $ensing mechanisim
335, and has dépressed the ready switch 352, the
épération of the transmitter 122 is'as follows. It
should Be recalled that vnder these canditions
th‘e‘l"ea‘dy magret 351 is'énergized and locked up
ih its enérgizéd ‘colidition whereby the armdtiiie
362 and ‘contdct 385 ave'closed. Asin the case
where the ready magnet-351 is de-énergized, the
armature 374 is not closed with the coirtact 3716
wlien ‘the -contact 247 <loses ih response ‘to the
Z'signal of the Fig.-Fig.-Z-Address calling signal
sequence, so that nothing "happens: on receipt: of
the Z'signal. “Upon receipt-of the Address ‘sigrial
of the transmitter calling sequetice, the ‘contsct
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249 closés to thereby energize the tape reader
clutch magnet 329 and a send magnet 318, The
energizing circuit for the send magnet 379 ex-
tends from positive battery, through closed con-
tact 249, over the lead 377, through closed airma-
ture 362 and contact 385, over a lead 38{, through
the send magnet 279, to negative bhattery. The
energizing circuit for the tape reader clutch
magnet 329 extends from positive battery,

through closed contact 249, over the lead 371, 1

through closed armature 362 and contact 385,
over the lead 381, over a lead 382, through the
magnet 329, over a lead 383, through the pres-
ently closed armature 84 and contact 34§, to
negative battery.

Energization of the magnet 229 causes the
pawl 331 to be pulled up to thereby release the
tape reader cam sleeve 326 for rotation. Rota-
tion of the tape reader cam sleeve 328 causes
the high part of the cam 328 to close the con-
tact pair 338 which results in the energization of
the distributor clutch release magnet 324 over a
circuit from positive battery, through tha closed
contact pair 333, over the lead 324, through the
maghet 324, to negative battery. Energization of
the magnet 224 causes the pawl 223 to be pulled
up to thereby release the distributor cam sleeve
321 for rotation whereby signals being sensed in
the ftape in the tape sensing mechanism 336 are
transmitted.

Energization of the send magnet 374 causes all
of its armatures 374, 384, and 388 10 e pulled
up to cause these armatures to make with their
respective cooperating contacts 276, 587 and 388.
Closure of the armature 386 with the contact 388
completes a circuit from positive battery, through
presently closed armature 353 and contact 54,
over the lead 356, over a lead 388, through a
presently closed contact pair 391 associated with
the Y function mechanism 342 of the itrans-
mitter selective control unit, over a lead 392,
through the presently closed contact 388 and
armature 386, over the lead 382, over the lead
281, through the send magnet 379, to negative
battery. This circuit serves as a locking cireuit
for the send magnet 319 to thersby retain the
armature 388 and contact 888 in clesed relation.

Retention of the armatures 386 and contact
388 in closed relation also completes a ecircuit
over the path described immediately above to the
lead 282, and thence over lead 382, through the
tape reader clutch release magnet 329, over the
lead 383, through the closed armature 248 and
contact 348, to negative battery. I¢ is, therefors,
apparent so leng as the tight tape contact 233
and the end of fape contact 837 remain closed,
that the tape reader clutch release magnet 329
retains the pawl 33! disengaged from the cam
321 and transmission of the message continues.
At the end of the message g Fig.-Fig.-Y seguence
of signals is monitored by the selective control
unit represented by the Y function mechanism
342 in the transmitter, and the contact pair 39i
is opened which immediately brealks the circuit
to send magnet 379 and cluteh magnet 323. At
this time therefore, transmission of signals
ceases due to the de-energization of the magnet

329 and resulting sustained de-energization of

the distributor clutch release magnet $24.

If during transmission of a message, the tape
sensing mechanism 33€ runs out of tape sc that
the tape out contact 337 opens or the tape be-
comes too tight, that is if transmission from the
tape takes place faster than perforation of addi-
tional tape, so that the tight tape contact 338
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opens, the tape out magnet 341 is de-energized.
De-energization of the magnet 341 permits the
armature 343, 344 and 345 to fall back therehy
causing the closure of the armature 344 with the
contact 349 and the opening of the armatures
346 and 343 with their respective contacts 348
and 347. At this time the magnet 329 becomes
de~energized so that transmission ceases; how-
ever, the send magnet 379 remains energized: so
that if the tape is repaired promptly transmis-
sion is resumed. Closure of the armature 344
with the contact 349 completes a circuit to a
tape out indicator lamp 393 from positive hat-
tery, through the presently closed armature 253
and contact 354, over the leads 356 and 257,
through the closed contact 349 and armature
344, over a lead 394, through the presently closed
contact 387 and armature 384, over a lead 396,
through the tape out indicator lamp 393, to
negative battery. o

When the transmitter {22 ceasss transmitting
without having transmitted an end-of-message
signal, Fig.-Fig.-Y, an automatic timer mech-~
anism is initiated at the central office, which,
after a predetermined interval initiates g switch-
ing operation. As the signals of all outlying
transmitter switching sequences are Fig.-Fig.-Z-
Address, the contact 247 closes on the Z signal of
all of these sequences. Due to the fact that the
send magnet is energized at this time, a circuit is
completed from positive battery through the pres-
ently closed contact 241, over a lead 387, through
the presently closed armature 374 and contact
37€, over leads 293 and 399, through a break mag-

5 net 484, to negative battery. Energization of the

break magnet 48( causes its armatures 353, 402
and €63 to be pulled up to thereby break the cir-
cuit over the armature 353 and contact 354, angd
to close the armatures 462 and 403 with their
respective contacts 484 and 406. The closure of
the armature 492 with the contact 404 completes
a locking circuit for the bresk magnet 4381 from
positive battery, through a normally closed re-
start key 481, over a lead 488, through the closed
contact 404 and armature 402, over the leads 398
and 299, through the break magnet 401, to nega-
tive battery. The closure of the armature 403
with the contact 408 completes a circuit from
bositive battery, through the closed contact 43§
and armature 483, over a lead £{6, through a
break indicator lamp 43%, to negative batiery.
The attendant is thereby notified, due to the il-
lumination of the break indicator lamp 489 and
the tape out indicator lamp 383, that transmis-

5 sion from his station has ceased, that the cause

of cessation of transmissicn is due either to no
tape or a tight tape in the tape sensing mech-
anism 336, and that his transmitter is no longer
the selected transmitting station. After taking
care of the cause of the trouble it is necessary
that the attendant depress the restart key 497 in
order to de-energize the break magnet 451 to en-
able the closure of the armature 353 and contact
&4, The attendant must also depress the ready
key 382 in order fo again energize the ready mag-
net 351 so that the message will be transmitted
when the station is subsequently ealled. ’

It should be noted that depression of the not
ready key 811 while a message is being trans-
mitted does not interrupt transmission of a cur-
rent message due to the fact that the send magnet
378 remains energized over its locking circuit in-
dependently of the condition of the ready magnet
351.

It is to be understood that the above-described-
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arrangement is merely illustrative of the appli~
cation of the principles of the invention. Nu-
merous other drrangements may be readily de-
vised by thoss skilled in the art which will em-~
hody the.principles of the. invention and faill with-
in the: spirit and scope thereof.

What is-¢laimed-is:

1. In a telegraph priuter, selsctor mechanism
cemprlsmo a pluzality of petmubtation. ba,rs -
ranged-in superpesed horizontdl planes, & fune-
tion controlling unit comprising in a unitary
structure a plurality of funection bars slidably
mounted therein for movement toward and away
from said permutaticn bars, the leading edge of
each function bar adapted to coopsrate selective-
ly with said permutation bars, a bail member con-
stantly contacting said leading edges to hold said
function bars away from said permutation bars
against the action of individual springs which
normeally tend to urge respective function bars
toward said permutation bars, a secondary mem-
ber coperably associated with each funection bar
and disposed thereahove, spring means individ-
uvally associated with said secondary member to
urge said secondary members in a direction to-
ward said permutation bars, each secondary
member provided with an ensgaging portion
adapted to be interengageable with an engaging
portion on its associated function var, means for
operating said bail member periodically to enable
movement of said function bars toward said per-
mutation bars by said individual springs, where-
by one of said function bars is selected according
to a permuted setting of said permutation bars to
effect cooperative interengagement between the
engaging portions of said selected function bar
and its respective secondary member, whence up-
on the return movement of the selected function
bar by said ball, said secondary member is actu~
ated directly and positively, a lateral projection
on said secondary member, means controlled by
said lateral projection to directly control a func-
tion, and periodically operated stripper means ef-
fective to disengage said secondary member from
said selected function bar.

2. In a telegraph printer, selector mechanism
comprising a series of permutation code bars ar-
ranged in superposed horizontal planes, a function
controlling unit comprising in a unitary structure
a plurality of selectable bars slidably mounted
therein for movement toward and away from said
permutation code bars, each selectable bar having
coded projections on its leading edge confronting
the coded edges of said permutation code bhars, a
bail member constantly contacting said leading
edges to hold said selectable bars away from said
permutation code bars against the action of in-
dividual springs which normally tend te bias re-
spective selectable bars toward said permutation
code bars, a pawl member operably associated
with each selectable bar and disposed thereabove
in a common vertical plane, spring means in-
dividually associated with said pawl members to
bias said pawl members in a direction toward
said permutation code bars, each pawl member
provided with an integral projection adapted to
be interengageable with an integral projection
on its associated selectable bar, means for oscil-
lating said bail member periodically to enable
movement of said selectable bars toward said
permutation code bars by said individual springs,
whereby one of said selectable bars is selected
according to a permuted setting of said code bars
to effect cooperative interengagement between
the integral projections of said selected selectable
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bar and its respective pawl member, whence: upon
the return movement of the selected: selectable
bar by said bail, said pawl member is actuated
direetly and positively, a stud on said pawl mem-
ber; means controlled by said stud: adapted- to
directly control a function, and periodically re-
ciprocating stripper means adap’ued to disengage
said pawl member from said. selected selectable
har.

3.In a telegraph printer; selector mechamsm
comprising a- plurality of permutation bars ar-
ranged in superposed horizontal planes, a func-
tion controlling unit comprising in s unitary
structure a plurality of function bars slidably
mounted therein for movement toward and away
from said permutation bars, the leading edge of
each function bar adapted to cooperate selec-
tively with said permutation bars, a bail member
constantly contacting said leading edges to hold
said function bars away from said permutation
bars against the action of individual springs
which normally tend to urge respective function
bars toward said permutation bars, a secondary
member operably associated with each function
bar and disposed thereabove, spring means in-
dividually associated with said secondary mem-
bers to urge said secondary members in a direc-
tion toward said permutation bars, each second-
ary membper provided with an engaging portion
adapted to be interengageable with an engaging
portion on its associated function bar, means for
operating said bail member periodically to enable
movement of said function bars toward said per-
mutation bars by said individual springs, whereby
one of said function bars is selected according
to a permuted setting of said permutation bars
to effect cooperative interengagement between
the engaging portions of said selected function
bar and its respective secondary member, whence
upon the return movement of the selected func-
tion bar by said bail, said secondary member is
actuated directly and positively, a lateral projec-
tion on said secondary member, and means con-
trolled by said lateral projection to directly pre-
pare an adjacent function bar for selection.

4. In a telegraph recording apparatus, a plu-
rality of code bars, one of said code bars having
a switching control position and a printing con-
trol position and the remainder being signal re-
sponsive, all of said code bars being movable to
form a plurality of permutations thereof, print-
ing means responsive to said permutations of said
code bars upon movement of said one of said code
bars to printing control position, a first switching
means for effecting movement of said one of said
code bars to switching control position in re-
sponse to a switching permutation of said signal
responsive code bars, and a second switching
means for effecting movement of said one of said
code bars to said printing control position in
response to a printing permutation of said signal
responsive code bars.

5. In a telegraph system, a line, a transmitting
station for transmitting signals over said line, a
plurality of telegraph recorders on said line for
receiving said signals transmitted by said trans-
mitting station, a plurality of code bars in each
of said recorders, one of said code bars in each
of said recorders having a switching control posi-
tion and a printing control position and the re-
madinder of said code bars in each of said record-
ers being permutably positionable in response to
sald signals, printing means in each of said
recorders responsive to said permutations of the
code bars therein upon movement of said one of
said code bars therein to printing position, a first
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switching means in each of said recorders for
effecting movement of said one of said code bars
therein to switching control position upon move-
ment of the signal responsive code bars therein
to a switching permutation, and a second switch-
ing means in each of said recorders for effecting
movement of said one of said code bars therein
to said printing control position upon movement
of the signal responsive code bars therein to a
printing permutation. o :
WALTER J. ZENNER.
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