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This invention relates to a facsimile switching

system and more particularly to such a system
arranged to be operated in accordance with
switching code signals accompanying or forming
2 part of the faesimile transmission.

One of the objects of this invention is to provide*

a coded message blank to which the switching
code may he conveniently spplied and from which
the code signals may be transmitted by usual
facsimile .scanning means. -

ing code detecting means responsive to the trans-
mitted signals for determining the required
switching operation. |

Still another object is to provide means for

3¢ Claims. (Cl._178f-6.6)

g |

2
nais transmitted from the switching o
matically upon
connection. .
In the embodiments described hereinafter the
switching is completed manually through jack
and plug connections but is susceptible to opera-
ticn by means of full automatic switching equip-

lice auto-
the completion of the switching

. ment,

10
Another object . is to provide suitable switch-’

transmitting the switching signals from the mes- -

sage sheet and for subsequently and aufomatical-

Iy transmitting the message, picture or other fac- -

simile subject matter under the control of the
switching operation.

A still further cohject is to provide means for:

translating facsimile signals into telsgraph code
selecting impulses. |

A further objeet is to provide o facsimile
switching system having means for auntomatically
numbering switched messages. -

- Still another object is to provide suitable stor-
-age.mechanism for received facsimile mesgsases.

Another object is to provide & facsimile Swisch-
ing system embodying intermediate storage and

retransmission of facsimile subject matter.

I'n the case of a loeal message or a message
designaied for the central office, the calling cir-

euit 1s switched directly to 2 local recorder and,

11 destined for a remote station, the incoming cir-
cuit is switched to a trunk circuit which termi-

‘nates in a recorder. In case such local recorders
15

or trunk circuits are busy, the incoming iines may
he switched to an appropriate storage device for
later transmission. As soon as g switching con-
nection is made, the control of the calling trans-

- mitter is transferred to the called recorder or

20

25

30

Many other objects and advantages will apgear

as the description proceeds.

Inn accordance with our invention we provide
a facsimile message blank having a predeter-

body of the message by the usual facsimile scan-
ning means. This code address initiates g call

- Yo the central switching office and operates suit-
- able code detecting apparatus for visually indi~..

cating to the switchboard overator, the code des-

ignation of the station of destination of the mes-

sage awailting transmission.
At the switching office the operator mav manu-

ally switch the incoming call to the desired local;

recorder, to an outgoing circuit or to local siorage
means for subksequent retransmission.

- The facsimile transmitter is so controlled that
only the coded switching information is  ini-

- tially transmitted under the control of the trans-

mitting operator. This is effected by transverse
scanning of the coded zone of the blank without
longitudinal scanning of the meszage. The longi-
tudinal scanning is under the control of the

- switching office .and is initiated by control sig-

35
-mined zone thereon in which g code address may.,
- be readily inserted for transmission ahead of the

storage device whiceh operates upon completion

of the transmission of a message to send a con-
wrol signal to the station of origin of the message
to stop the transmitter and in addition to signal

- tize operator at the switchboard position of the
completion of the transmission so that she may

tnplug the connection.

When a switching connection is made to a

trunk circuit; either directly from the calling line

Or from g sterage deviee, consecutive numbers in
thie form of facsimile signals are automatically
inszrted ahead of or Interspersed with the mes-
sage signals to provide the required lost message
checking information at the recording station.

ns such numbering machine is provided for each

ouigoing trunk,
The invention will' be more fully understood |
by reference te the accompanying drawings, in

- ‘.Tﬂiﬁh :

40

g, 1 illustrates a form- of coded message blank
usable In earrying out the present invention;
1g. 2 i a-schematic disgram showing one form

- Of general circuit layout utilizing the invention:

DI

45

50

#1g.- 3 shiows the arrangements of the Sheets
~7 0of the drawings to form g composite eir-
cuit; | |
rig. 4 18 a circuit diasram showing the facsim-
¢ transmitting equipment at a subsecriber’s of -
c2 or sub-station:
- ¥ig. 5 shows the jack switching ‘arrangement
v a central station for extending ealls from the
ransmister of ¥ig, 4 to any desired destination,
;

0 ineluding the switching code getecting means

- assgelated with incoming circuits:

"
0

Fig. 6 is a- front view of the. code indicating
neal arranged ahove t}fzﬂ..-switchhaam--.}_m-sit-ioin;
g, 7 Is a circuif diagram of. the facsimile re-
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3
cording equipment at a local receiving position at
the switching office; -

Fig. § shows diagrainmaticaily an automatic
means for numbering or identifying facsimile
messages switched over an ouilgoing circuit;

Fig. 9 is a circuit diegram of the facsimile re-
ecording mechanism and conftrol means at the
distant end of the outgoing circult;

Pig. 10 is g fragmentary showing of a mes-
sage number transmititing form usable in the
apparatus of ¥ig. 8;

Fig. 11 shows diagrammatically a form of fac-
simile storage apparatus and the associated re-
transmitting cord circuit; and

Figs. 12 and 13, together, show a system Ior
extending calls through several manual switch-
ing centers, from the transmitting station to
the station of destination.

Referring first to Fig. 1, the transmitting mes-
sage blank {8 there shown is of the usual tele-
graph blank form with the addition thereto of a
zone f{ in which the switching address of the
message may be indicated. This zone comprises
a continuous dark portion i2, and a continuous
light portion 13, the latter having a series of eight
equally spaced index points 4, disposed there-
along. In use it is contemplated that each office
of destination associated with the switching sys-
tem will have an individual code numbper of one
or more digits formed by the digits 1 to 8 in
ascending sequential order, as 134. The sub-
scriber or sub-staticn operator on determining
“the number of the office of destination of a mes-

sage places marks or lines transversely across

‘the code zone opposite the appropriate indexes.
The blank of Fig. 1 has been so marked for the
code address 346.
~ Adjacent the bottom of the message blank is a
series of dashes 5 equally spaced and of such
lenesth as to generate an alternating current of
‘definite frequency when scanned by the trans-
mitting scanning apparatus, as for instance, 70
~cycles. This serves as an end-of-message signal.
The body or text of the message is written or
typed in the space between fthe code zone X
and the end-of-message markings 15. |
Referring now to Fig. 2, the system shown for
using the coded message blank 1§ comprises a
number of subscriber’s offices or sub-stations,
A1, A, etc., each including a facsimile transmit-
ter of suitable type for operation over an indi-
vidual circuit comprising a pair of conductors
L1, Lg, terminating at a central office B in the
receiving jacks RJi, RJ2, etc.
the line side of each receiving jack is an indi-
vidual amplifier 16, the output side of which is
connected to a common detector 17 for converi-
" ing the code signals transmitted from the blank
{0 into D. C. signals for the operation of a code
detector and visual indicator 18 from which the
central office operator may determine the des-
tination of the incoming message and make the
appropriate switching connection.

Transmitting jacks are also arranged at the

switchboard, multipled to a plurality of positions,
indicated generally in Fig. 2 as Pos. 1 and Pos. 2
and specifically as TJ1, T52, TJ3, TJ4, etc. (Pos.
1) and TJilt to TJi4, ete. (Pos. 2). In the par-
ticular embodiment shown the jacks TJI and
TJti represent local recelving positions and are
connected to a common local facsimile recorder
9 at the central office. Jacks TJ2 and TJ2 rep-
resent a remote facsimile recorder 20 at g dis-
tant office. A message numbering machine 21
is arranged to be connected into the circuit &

10

15

20

30

35

4

the start of each transmission over the lines TLl,
TL2 for the purpose of applying consecutive num-
ber signals to each message transmitted there-
over. Jacks TJ3 and TJi3 are similarly con-
nected to a second trunk circuit TL3, TL4, having
s, numbering machine 23 associated therewith
and terminating in a facsimile recorder 22. J acks
TJ4 and TJI4 are shown connected to tiie recelv-
ing side of a suitable facsimile signal storage
device 24 of the magnetic tape recording type,
the transmitting side of which is provided with
a plug 25 and associated cord circuit whereby
messages stored therein may be subsequently
switched to the appropriate destination. Con-
nections between the incoming jacks RJ and out-
coing jacks TJ are made by patching cords 20.
It will be understood, of course, that any de-
sired number of receiving and transmitting posi-
tions may be provided and that the number of
Jocal jacks, trunk jacks and storage jacks, and
their associated equipment which may be pro-
vided, is limited only by the limitations of the
switeching code. The eight-unit code shown pro-
vides a maximum of 256 selections. It i1s to be
further understood, however, that the eight-unit
code is shown only by way of example and if
desired any other desired number of code im-
pulses may be employed. Since, as will appear
hereinafter, these code pulses are transmitied as
2, modulated carrier, the pulsing frequency is not
limited to usual D. C. line signaling frequencies,

the limitineg factor being the ability of the code

detecting relays, to be described, to receive the
sienals. The code may, therefore, ne expanded

to permit thousands of selections i desired,

- However, if the code is expanded beyond nine

wunits, it is preferable to employ alphabetical code

designations.

40

Associated with-

70

[ I ™

P

Sub-station transmitier

In describing the detailed circuit arrange-
ments and associated equipment, the subscriber’s
or sub-station facsimile transmitting equipment
shown in Fig. 4 will be considered first. It is to
be understood that this may comprise any suit-
able type of facsimile transmitter adapted to be

controlled over the outgoing circuit, from the

remote end, such as the slot machine type of
transmitter shown in Patent 2,262,715 to Wise et
al., or a vertical type of transmitter, such as

‘shown in Wise et al. application Serial No.

454,768, filed August 14, 1942, now Patent No.
2,469,423. For the purpose of illustration we
have selected the latier type of ftransmitter.
Briefly, this transmitter, Pig. 4, comprises a ver-
tical transparent cylinder 27 mounted for rota-
tion through a shaft 28 driven by a motor 29
through associated gearing 33. The cylinder 27
is adapted to hold, on the inside thereof, the
rolled transmitting message sheet 10 and to scan
the same through the wall of the transparent
cylinder by an optical system comprising a light
source 31, a photocell 32, and an interposed
toothed chopper disc 33 driven by a motor 24.
This equipment together with appropriate lenses
is mounted on a carriage indicated by the dotted
rectangle 35, which is movable down the face of
the cylinder against a return spring (not shown)
upon the engagement of a half nut 35 with a

worm 37 driven by the shaft 28 through the gears

38, all as is fully described in the aforesaid appli-
cation. The cylinder 27 is provided at the upper
side with a hinged cover 39 capable of belng
opened to permit the insertion and removal of
transmitting message sheets, In its closed posi-
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“tion the cover 39 eauses the engagement of a pair
“of- contacts 48, these contacts being .grranged: to
-gpen-with the opening of the cover. 29.
~upon the cover 3§-is a latch member 4§ adapted,
“when depresséd ‘by the finger lever. 42, to close
“a- contact bahk indicated generally at- 43, .and
“to be latched in such depressed position: by a
forked lever 44 operatéd by a locking magnet £5.
In addition to the apparatus described -above,
“the equipment at each station, such ag Ai, in-
- cludes -an amplifier- 45 connected to the output
~of the photocell 32 by the conductors 41, two
-signal- lamps- 48 and- 49 for indicating, respec-
- tively, when a message is being recorded at. the
~station ‘of destination, and when the recording
- of - the message has been completed. A relay 50
“is also provided at each station, as’ Ai, for con-
- trolling the operation of the “Message Recorded”
~lamp:£9.

- The relay control equipment at each: station
comprises a- pclar relay . 5l adapted. to control
- through its marking and spacing contacts a. set
~-0fthree control relays 52, 53 and 54, the func-
“tions of which will appear in the detailed descrip-
“tion of the operation. A power transformer 55 is
also provided at the transmitting station for sup-
splying the 'energy for ~operating the +logking
~magnet 45, the half nut magnet 56, and the relay
98, A pair of ‘blocking condensers 57 .are inter-
‘posed between the amplifier 46 and the cutgoing
‘lines Lii, L.2.

Pivotad

At the central switching office (Fig., 5) the

- Hines L, 12 terminatse in the jack RJ! across the
line side of which is bridged an amplifier 58, the
-output side of which controls an A. C. relay E3.

'The contvacts of relay 59 serve to operate g slow-

-to-release relay 60 which in turn serves to apply
positive batiery to the line L, through contacts

61 and conductor 62, and to operate a signal

lamp 63 through contacts 64.

Code detector

-All of the equipment déscribed in the above

. baragraph is individual to each jack RJi, RJs, etc.
Also at each switchboard position at which in- .
-eoming lines terminate and ocutgoing lines origi--
nate, and common to all incoming circuits at this

position, is a code detector for reading the .code
address transmitfed from the message blank and

for indicating-to.the switchboard operator the
-desired destination of each incoming message.
‘This code responsive device comprises.a vacuum
Tube detector-inverter 65 for converting the in-
ccoming code modulated carrier signals into D. C.
mpulses. ‘The output of the detector is con-.
nected in parallel to two relays 56 and 671. The

make contact of relay 86 is connected to the solid

ring 68 of a start-stop distributor 68 of conven-
‘tional form, and the armature of relay 6§ is
connected to battery.
1s connected to a grounded condenser 10 ar-
‘ranged to be charged through its front contact

The armature of relay §7

and to be discharged through its back contact

“and the winding of a relay 7{ to ground. This
“latter relay serves, when momentarily operated
from the condenssr 78, to operate the distributor
start magnet 72 and thereby release the distribu.
“tor brush arm %3 for a single revolution. The
"segmented ring T4 of the distributor is divided
“into nine segments numbered -9, corresponding
“to the eight indexed positions of the code zone 13
~of the message blank and the solid dark portion
12, respectively. Each of the segments (-8 is
reonnected to one terminal respectively of a bank
15 0f-eight ‘discharge lamps; the opposite-elec~:

6

“trodes: ofirwhich:aresgrounded. 4A storgge:con-
“denser 18 bridgsd-about; cachitlamp:serves 1o pro-
-long-the!discharge therethrough. ~'The:lamps 15
“may be suitably.arranead in Individualicompart-
sments inthe rear:of:an:opague frame 17.(Fig:8)
- ecarrying  transparent numersls 138, 2as01s well
understoodiinsthe art. . The' frame 17 Smayihe

"located:above: -i:he switehboard: position s<where it
1s readily observable: by the switchboard-operator.

- ‘“The"brush armrof the. distributor 88 is driven

oyiany suifable motor:atthe same: speed as ithe

Hransmitting: cylinder =97 and: is-phased: by the
incoming signals, as=will later appear, so as-to
‘cause the segments -8 10:9s connested:ta ‘battery

at the ' contact of relay68 inophasziwithieach

~corresponding incoming.code signal.

“The Input-side of the detector~inverter:$h g

connected through one conductor 7€ in multiple
toone side:of the:outpus:of each of4he: receiving

90

amplifiers’ B8,-88’, ete. "The:other- ottputicon-
ductor 88 of the detector-invertsy ig mivltipled:to

~The cpposite side of each 6%.the. amplifiers 58, 58°,
-ete. - through .individual,. normally «“ogpen push
~button switches 8{,°8¢’; ctc., -agsociated with:each
“receiving jack,

g
by

" Before proceeding-'with' the description: 6f the

~remainder- of  the system, the operation 6f the

“facsimile transmitter and code ‘detector will ‘be
-described. :

- Let'it be assumed that the transmitter at sta,-

-tion A: is idle and that there-is no’ plug in“the

" receiving jack RJI at the central station. - Under
“Such conditions there will be no potential applied
<0 the lines L, .2, and the polar relay 51 (Fig: 4)

“will -be in its mid-position ang the relays 52, §3

“and 94 will all be deenergized. “Also, at station
41 there will be no energy in any parts of the
‘circuit. If now an operator at station: A1 desires
';_-;tci transmit a facsimile message to a remote stg-

“tion of the system, she marks the code address
~on the message, by making vertical
" site’ the

marks oppo-
appropriate indexes, opens the ‘cover 39

‘of the transmitting cylinder, and ‘places therein
" the desired message for transmission. The coded
~Zone Is so arranged as to be located opposite the

uppermost or starting position of the scanning

“carriage 35 so that when the transmitter  is

~ started, the coded address will he
“transmitted to the line.

“cover the contacts 40 close but the circuit there-

immediately
On the closing of the

through is open at the back contact of relay 50.
~ The operator depresses the hand lever 42, moving
_the switch 43 to engage all of its lower contacts.
~This switch at contacts 82 completes a circuit
09

from terminal A of ‘the A. C. power source
through the conductor 83, thence in parallel

“through the cylinder motor 29, exciting lamp 31,
‘chopper motor 34, and the power supply for the
- amplifier 46, to the conductor!84; and thenee by

~and applied to the lines Li, L.

“tion of relay 59.

60

the contacts 82 and conductor 85 to the -opposite

“side B of the power supply. -The motor 29 starts
-the rotation of the cvlinder 27 but the scanning
‘carriage 3% remains stationary since the half
-nut-33 'is disengaged from the worm:  37. The

der:2% through the chopper disc 33 and recéived

light from the lamp 231 is refiected from the ¢ylin-

er 46
It comprises a

by the photocell 32; amplified by the ampli

“steady tone interrupted by the solid dark ares 12
and the code markings on the blank. At the
“central station this code modulated tone is re-
‘ceived by the amplifier 58 and causes the opera-

This relay follows the code in-

-terruptions but the relay 63 operated-thereby. is
s o sufficiently slow so that it remains-operated-con-
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tinuously to thereby operate the signal lamp 63

thru contacts 64 and apply positive battery to the

line ILe through its contacts 61 and conductor 62.

This positive current applied to line Le operates

the polar relay 51 (Fig, 4) to its marking contact

M, thereby completing a circuit from the A ter-

minal of the power source through the tongue of

relay 51, the marking contact M and the winding
of relay 53 to the opposite side of the power

- supply. The relay 53, through its inner arma-

ture and front contact, completes a circuit

through the winding of relay 52 from the power
source, and the relay 52 at its outermost arma-
ture closes a circuit from the secondary of the
transformer 55 and the conductor 86 to the lock-
ine magnet 45, which operates the locking lever

48 to lock the hand lever 42 depressed, thereby

retaining the switch 43 in its lowermost position.

Up to this time, ordinarily less than a second, it

" is necessary for the operator to hold the lever 42

depressed.

It will be recalled that when the relay 60 at
the central station operated to apply positive
battery to the line Ls, that the signal lamp 63

operated to advise the receiving operator of the

. incoming call. Upon observing this signal, the
operator closes the associated switch g8{, thereby
connecting the output of the amplifier 58 to the
detector 65, which also serves to invert the D. C.
sienals. Various forms of det-ctor-inverters are

well known in the art and, therefore, it is un-

necessary to describe such device in detail.
‘Therefore, relay 66 will be operated whenever the
code marks on the message are scanned. Relay

67 is slightly slow to operate, however, and does

" not respond to the code marks but only to the

prolonged pulse from the phasing area {2 of the

blank. Therefore, during scanning of this area
the condenser 10 is connected to charging bat-

tery. As the scanning passes from zone I2 to &

zone |1 of the blank, however, relay 67 releases
and causes the condenser to discharge through
the winding of relay Tl of the distributor 6% which
operates momentarily to encrgize the start mog-
" net 72 and release the brush arm 13 in phase with
the coded area of the transmitting blank, re-
~ sulting in the operation of the selected lamps in
the bank 75. These lamps are energized once
for every revolution of the transmitting cylinder,

 causing the selected lamps either to flicker or ;

olow continuously depending on the capacity of
" the storage condensers 76. Ordinarily the con-
densers 16 will be sufficiently large to hold the
- lamps energized for a full revolution, so that
they glow steadily as long as the switch 8! 1s
depressed.

The operator noting the called number may
" then make the appropriate switching operation.

8

“the corresponding jacks TJ I, etc. at each switch-

L}
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16

hoard position, as will hereinafter appear. The
operstor then inserts the opposite end of the
pateiing cord in the receiving jack, as RJI, of
the calling transmitter. This latter operation
jifts the aroplifier 58 from the lines 1, L2 caus-
ing r.lay &€ to release, extinguishing the call
iamp 62 and removing positive battery from line
Lo. 'This causes the polar relay 51 at the trans-
mitter to return to its mid-position thereby in-
terrupting the operating circuit for the relay 93.
Relay 52 remains locked up, howcver, through
its inner front contact. The release of relay 53
completes a circuit from the secondary of the
transzformer 55, the left hand tongue and hack
contact of relay 53, the sccond tongue and asso-

ciated contact of relay 52, conductor 81 and the
iswer cohiacts 88 of the contact bank 43 to the

20

winding of the half nut magnet 36, whereupon
the half nut 36 is engaged with the driving worm
27, causing a scanning operation of the scanning
carriaze 2% to commence. As the carriage 39
moves downwardly, the coded zone {1 is first
scannad, followed by the body of the message,
and finally by the end-of-message signal from
the markings 9.

Means is provided at the recorder, as will sub-
sequent:y appear, for transmitting a signal over
conductor L2 o stop the transmitter at the end
of 2 message. 'This means may in turn be col-
crofled by the end-of-message signal 15 or it
mav bo actuated by a predetermined operation
of the recorder itself, as will later be described.
The control signal consists of the application of
a nerative potential to line L2 causing the polar
relay 51 to move to its spacing contact S. This
movement completes an operating circuit for the

- relay 54 from the power supply A, B. The oper-

ation of relay 83 interrupts the locking circuit of
relay %2 hut the operating characteristics of relays
52 and B4 are such that relay 94 is operated for
a, short int.rval before the release cf relay 92
and during this interval a circuit is completed
from the secondary of the transformer 359,
through the left armature of relay 54, the third

armature of relay 52, conductor 89, and contact

She may take one of three courses: (1) patch the -

incoming call to an idle channel through the
called station jack: (2) direct it to a storage me-
~.dium: or (3) release the push button 8! and per-
- mit the transmitter to idle until the switching
operation may be completed. It will b> remem-
bered that the half nut 36 at the transmitter has
not vet been engaged so that the scanning car-
riage remains stationary during this period. -

Let it be assumed that the code address indi-

cated a local receiver at the central station as
the point of destination of the message and fur-
ther that there is an idle central office recorder
available. The operator then will inscrv cne ter-
minal of the patching cord 28 into the idle local
transmitting jack, as TJ{ (Fig., 7). This imme-
diately busies the associated recorder at all of

i)

897 of the contact barnk €3 to the operating wind-
ing of the relsy 8%, This relay opcerates and locks
un to the power supply A, B through its left hand
winding, and the closed cover contacts 40, The
creration of relay 50 also completes a circult from
the power line B, the left contact and armature
of r.lay 58 and “Message Recorded” lamp 49 to
the opposite side of the power source. Lamp 43
thereby signals teo the transmitting operator that
he transmission has besn completed. Immedi-
ately after the operation of r.lay 80, relay 92 re-
lesses thereby interrupting, at the left hand con-
tact, the circuit for the locking magnet 43, where-

" upon the locking lever 44 rel.ases the latch 41

70

permitiing the switch 43 to return to its upper
position. |
The return of contact bank 43 to its upper
position interrupts, at contact 82, the operating
cireuit for the motor 29, the lamp 31, the chop-
ver motor 34 and the amplifier 43 from the power
source A, B, thus restoring all the equipment at
this station to normal with the exception of the
“Message Recorded” lamp 48 which remains
lighted. The operator may now rais: the cover
3% tc remove the recorded message sheet and in
so doing orens the contacts 40, thereby opening

- the locking circuit to the relay %0 and conse-

‘quently interrupting the circuit to the “Message




Recorded” lamp-49; Station A is.-now cempletely
restored:to-its inoperative.ex.normal condition: ..

Transmitting position and local recorder-

It will be-recalled that the transmitter at sta«. 5-
tlon- Ar was initiated- by :patching: the receiving.
jack RJI to. the-local transmitting jack:-TJIl ‘at’
the ‘central "office. The -transmitting:jacks.-and:
the local recorder:are shown-in Fig,: 7, which will:
now: bé referred-to; - | ~ |

Each of the jacks TJI, TJ2, ete. comprises, in:-
additicn to-the ring and ‘tip termirals; two sets
of contacts -98 ‘and “@{ '(designated 981 911 for:
the local jacks, 96T, 81T for the trunk acks,.and-”
80S, 91S for the -gtorage -jacks) ' adapted: ‘-‘t0=:--b’é=-r--:15
ciosed when the patcéhins plug-is-inserted:;: The-
terminals of the local jack: TJH a2t Position 1%0f:
the switchboard are multipled by condictors 925
- to the corresponding terminals of the correspond-:.
ing jack TJI at Positiorn: 2 etc. One contact ‘of 20-
the switch 88L at each’ jack'is grounded and the:
opposite contact «is multipled by conductor 93L°
to-the corresponding contacts of ‘each:of tho local::
Jacks TJI, TJIt, etc, and connected by -a -con=-

lay 98 to battery.. Relay 9% is thus operated when-
ever-a-plug -is inserted ‘inany' one -of ‘the -1geal:
jacks associat.d - ‘with-the recorder-of Fig. 7. The-
operation-of relay 85 ‘applies sround to the con-

of ‘each’-of*’the-local *jack’ busy lamps-97L; 97 'L
ete. at -each’-position,  the ‘opposite terminals of -
which-are connectéd ‘to battery.- As - a-conse-
quence the-local-jack busy-lamps-operate in each
position whenever-a-local jack'is occupied-in-any
position.: - -

The second-pair-of ‘contacts 911" of ‘jack 'TJt
prepares -a-circult’ for-the <“‘Messag: Recorded”:.
lamp at that jack’-only; this circuit being “COIM=
pleted- when the -full: message has been received,’ 40
as will later-appear; | |

With -the-jack TJ! occupied by the -patching
cord the -circuit-from-the incoming lines Liy L2
are-exténded through :the normal jack contacts:

L

J

to-the-—-input of the-amplifier:98L: appropriate -
blocking condensers-99-being included in the jack:
circuit te-isolate the-amplifier from the-D. C! con=
trol-signals appliéd to-the lirie-over conductor {09,
as will subsequently-appear.: The:amplifier -out-
pbutis conneeted: to-a:signal ‘invertsr 161 having -
its output connected "across the stylus 102 and
drum:-183 of-the facsimile recorder:. Arrelay:TR
tuned:to .the-fregquency of “the end<of-message -
signal {8 transmitted from the plank:187is con=~
nected: across wthe: iniverter output..” An A% oy
starting -relay.SR, which responds tg the.carrier
tone;:isalso:connected ‘aeross the soutput of the.
inverter.- This relay is :designed tg:be -operated-
during the.period:of-the long.interruption caused
by the phasing-ares i2:cfthe transmitting:blank  so:
and to release atithe end -of this:period::.

- Therecording apparatus, indicated within-the
dotted :rectangle:R;: is cpreferably ‘of the- form
shown-in Patent. 2,255 ;8G8,. granted s Septamber:
16,1:1941, . to Wise~et"al.. Briefly,  this. recorder s
comprises means forsupporting the receiving cyl-
inder-§03-in- a -horizontal position.: f or:rotation
through-a friction'clutch controlled by a-stop arm
througha phasing magnet-adapted to-be-operat-
ed:1by. a-receiveq.signal to start the«drum.:into. 7¢
rotation::in-phase -with:the -transmitsing drum;
It further provides-for the sup port of a plurality
of., spare: message- blank. bearing - drums.. with
motor-~driven -apparatus:for -changing drums:at
the.completion of; each-recording,operation; . The -
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recording - 1s.. effected .electrically by the. stylus.

102. bearing on--the drum, and -the. scanning is..

controlled by a half nut magnet, a control mag-

a—

net being provided which when energized simul- .

taneously raises the.stylus.from the cylinder and

removes-the -half nut magnet from-the. driving.

In: Fig. 7 the phasing magnet is indicated at..
104, the drum:changing magnet at {95 and. the :
stylus .and half nut.magnet at {85. In addition.
to- these elements the. recorder.is provided. with:
three -contacts 187, i98.and. 189, contact 10T be--

ing-associated with. the drum changing mecha-.

nism -to-open momentarily near. the end of.the.

-drum changing. opesration; contact {08 .is ar-

ranged.to close:-when there is no drum in reeord-..

Ing:position, and contact (8% is closed at the end
of-each recording operation.. |
- Associated with the recorder is a. drum chang-

JAng relay. 118, an end-of-message relay .111 ,.and.
a-phasing relay . i12, the functioning. of. which.

will--appear in .the following description. of .the.

operation of the recorder.

- Assuine, therefore, thiat the patching cord- has.,

ductor 94L; through-the winding of the busy T e-_a_-.;_25_,_;.;1-fjust: oeen placed in- turn in the jacks-TJI .and.

RJI... The first operation at jack TJI, as stated,,
energized the local jack busy lamp .in..all .cor-

respending - jack. positions. The latter. operation..
at..jack-RJi -caused the positive battery at._the.

ductor-96:connected in multiple t6-one terminal 59+ contact :of -relay- 88 .to be removed, starting. the.

calling transmitter, as previously described. The
Iine It, L2 is now extended to the amplifier 981,
and-the address code is transmitted to-it, ampli-.

fied, inverted: and applied to the. stylus. 162..
35. However, the drum .i83 is .at rest. at . this time.-

Thie:armature of start relay SR is on. its. back.

contact :at the time . transmission.. starts. but

swings over to its front contact as soon.as scan-.

ning -the -dark-area- §2-of the recording blank.

woceurs.. 'I'his -applies-.charging - battery . to-.the.
grounded: armature -condenssar-{{3.. However, at.

the instant the current to relay SR is interrupted:
or:reduced :in value -by-movement. . of -th_e.;e;.da:rk
area ;2. .out-of the path of- the.scanning beam,-

15 relay SR releases,-discharging: the-condenser- 113,

through the: winding of relay.{§2. This ..relay

locks up through its inner make-contact to the.
left- outer--back- confact of the- end-of -message.
relay 111 and -remsains energized: throughout the

remainder -of -the transmission, irrespective:of -

the action of relay SR. At its outer contact it

applies - battery to the ‘pPhasing.- -magnet- {04 -to-

energize the same and thereby .cause the release-

~of-the drum step arm; as descriked in:the -afores.
sard ‘Patent "2,255,868." Thereupon the receiving -

drum-i33 starts to:rotate in chase with the trans-.
mitting - drum- and the -facsimile signals :corre«

blank:on the drum {83:-

At the completion of the transmission the ends=
of-message relay {i{f operates.
effected through either one of Twe agencies, de-
pending on. which operates first. . The -recorder

-Sponding:to both the ccded address and body of

This may be-

Is. provided with a - pair of end-of-message. con-.
tacts. 109 which close on the completion of a.pre-

determined scanning movemesnt of the reccrder,
as. fully set forth in the patent aforesaid. When

-~ these contacts close, ground is applied: therefrom.
by.conductor-{ t§ to the winding of relay.-{il .to

operate .the. same, this relay -then-locking.. up:
through -its- inner left hand armature and -the

outer . make - contact - of -re’ay - 95, the latter:of

Whichremﬂ-lns Gper&tEd as long: as the j'plllg;_.._fr(?,ﬁ'-

mains:n the jack-TJi. The end-of<message sig=
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nal transmitted from the blank {0 is also adapted

to operate and lock relay {i{ through the re-
sponse of the tuned relay TR to this signal, oy
way of conductors {15 and i 14.

" The operation of the relay 11i interrupts, ot
its outer left armature, the locking circuit Ior
relay 12 which thereupon releases and interrupts
the circuit to the phasing magnet 104, stopping
the transmitting drum 103. At its right hand
center armature, relay {11 applies negative bat-
tery to the conductor 190 and hence to the line
1.2.
eration of the transmitter, this negative battery
when received on the polar relay o1 (Fig. 4)
stops the operation of the transmitter so that
nio further signsls are transmitted over the line.

At the outer right hand armature, relay iit

applies battery to the left hand winding of the
drum changing relay {10. Due to the inclusion
of the condenser 116 in this circuit, this current
is momentary hut is sufficient to cause the relay
to operate and lock up from ground at its inner
armature over a circuit through the right hand
winding of the relay, drum changing contact
107 and the outer right hand armature of relay
{{f. Relay {10 at its third armature applies
ground to the half nut and stylus magnet (286
of the recorder thus lifting the stylus from the
surface of the drum and disengaging the half
riut magnet from the driving shaft during the
drum chaneine operation. The scanning car-
riage is restored at this time to its initial or start

position. Relay f10 at its second armature com-

pletes a circutt to the drum changing motor {85
which causes the drum changing cycle to occur,
whereupon the recorded drum is removed iroin
the machine and a fresh drum applied in re-
cording position. Near the end of this drum
changing operation, as appears more fully in the
patent referred to, the contacts 107 momentarily
open, thus interrupting the locking circuit to re-
lay { 19 and causing it to release. |

As explained in connection with the op-

|

10

20

40)

Upon the release of relay {10 a circuit is ex- -

tended from ground at the inner right hand ar-
mature of relay 111, outer armature of relay || 1
conductor (171 and jack contacts 91L to the “Mes-
sage . Recorded” lamp (18L, signaling to the
switchboard operator that the transmission has

been completed and the recorder, by virtue of the’
drum changing operation, is in condition to re-

ceive another message. She thereupon removes

the patching cord from jacks TJ{ and RJI. The

freeing of jack TJl opens the contacts 90L and
911, extinguishing the “Message Recorded” lamp
[185: at contact 91L and releasing the relay 85 at
contact 90L. Relay 95, at ils outer armature,
unlocks the end-of-message relay it thus com-
pletely restoring the recorder to normal. At its
inner armature, relay 95 extinguishes the local
jack busy lamps 91L, 9T'L, etc. at each of the jack
positions.

Trunk circuit numbering machine

Let it be assumed that the code address of the
next call repeived by the switchboard operator on
the indicator 15 is for a distant station serviced
by an outgoing trunk terminating in the trans-
mitting jack TJ2, TJI2, etc. These jacks are
constructed and multipled together in the same
manner as jacks TJI, TJI1, etc. The operator

then plugs the patching cord between the calling

jack and the idle trunk jack, such as TJZ.
The closure of jack contact 90T operates the
busy relay 95T (Fig. 8) over the conductor 94T

and relay 95T at its outer armature operates the:

o
=

81

- transmit a single number.

0o

| 12
trunk jack busy lamps 91T, 9T'T, etec. at each
position, over the conductor §6T. The inner
~rmature of relay 95T serves to control the appli-
cation of either positive or negative battery fto
the conductor TI4 of the outgoing trunk circuit
TLi{, TL2. The patching of the jacks RJ { and
TJ2 extends the incoming lines Li{, L2 to the
trunk circuit TLA{, TL2 by way of conductors 92T
and the amplifier 98T and starts the calling
transmitter for operation thereover, as will sub-

sequently appear. |
It is desirable in connection with messages
transmitted over these trunks to apply consectu-
tive numbers to the outzoing messages in order
that the operator at the receiving end may check
to determine whether any messages have been
lost in transmission. For this reason it is desir-
able to insert facsimile signals corresponding to

these consecutive numbers, at the central office, |

preferably at the head of the message. In Fig. 8
an arrangement is shown whereby such numbers
may be automatically incorporated with the fac-
simile signals bheing transmitted from the sub-
seriber’s transmitter. The arrangement is such

- that the numbers will appear on the message

blank in a space corresponding to the dark zone
12 of the transmitting blank. It is also desirable
for some purposes that the code address be trans-
mitted to the station of destination, and there-
fore the arrangement is such that the trunk line
is automatically switched between the number-
ing machine and the calling transmitter in phase
with the scanning of the zones {2 and (3 respec-
tively of the transmitted message blank.

" The automatic numbering machine shown in
Fig. 8 comprises an elongated cylinder (19 driven
by a .constantly running motor 120 through 2
friction clutch (21 controlled by suitable clutch
magnet means, as will presently appear. The
driven shaft 122 of the numbering machine car-
ries a cam 123 thereon adapted to close a group

of three equally spaced contacts 124a, 124b and

{24¢, during each revolution for an interval cor-
responding to the scanning of the area (2 of the
blank at the transmitting station. The scanning
carriage §25 includes the usual light beam, chop-
per disc, chopper motor and photocell, and is
operated by the worm {26 driven by appropriate
cears 127 from the shaft 122. The worm 126 is

 adapted to be engaged by the half nut 128 con-

trolled by the half nut magnet 129.

The consecutive numbers are suitably printed
or otherwise recorded on a numbering sheet, a
fragcment of which is shown in Fig. 10, these

s numbers being arranged in three rows or col-

umns, @, b and ¢, and including in addition to the
number the usual station and circuit designa-
tions. As will appear, the arrangement 1s such
that the drum 119 operates for a sufficient period
following each selection of the trunk circuit to
After one column of
numbers has been so transmitted, the drum (19
is indexed with respect to the transmitting cylin-
der so that the numbering proceeds from the
second column and finally from the third column.

The indezing of the cylinder (19 is effected
automatically by providing three equally spaced

‘stop arms 1884, (30b and (30¢ about the periphery

of the clutch stop disc 133, as shown diagram-
matically in the lower right hand corner of the
ficure. - The stop arm #30a serves as the index for
the first or @ column of numbers, 130b for the
second or b column, and §30c¢ for the third or ¢
column. During the transmission of numbers

75 from the first column @, the stop arms 130b and
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I30c -are-continuously held -dis engaged: from:-the: lay 144 which: responds,. simildrly to the yelgy SR
clutch- disc-so- that“the -control ‘of the: disc:-is of ‘Fig. 7, to the dark:area;i2-of the-coded -zone:
solely under the stop-arm 130q.” Similarly during:  of the ‘message-blank; to charge a:condenser:145.
the transmission -of ‘the :second or -b ‘coliimmn of = Relay: 144 is released by .the interruption:of the:
numbpers. the clutch disc is:solely under the con-. 5 signaling current:supplied through the ‘inverter:
trol of the stop arm :130b,-and during.the. trans- 146 ‘at the completion -of :the scanning: of the»

mission of the third-column: of numbers the disc. dark area -12:of the message blank to: cause thes
is solely: under: the control ofthe stop.arm. 130c. condenser 145 to. discharge: through the winding::
Each of the stop arms:is.provided with an-oper-.  of the. clutch' control:-reley138.: This latter-re=<-
ating magnet 131a, 1310, {31c, respectively.. The 10 lay locks up through' the back icontact of a-locks

numbering machine transmitter-is provided; with ing-relay 141, As a consequence when the trunk:
a palr of contacts 132 adapted to be closed:bythe  jack is connected to the.calling jack to-start-the:
scanning carriage at the complétion of the trans- distant transmitter, the signals:from- the -coded -

mission - of “the. last number of each column: area oOf the blank are -a,mpli‘ﬁEed..bY-the 'ampliﬁel_’:
These contacts-on each closing operate the step~ 15 98T and, through relay 144; serve to operate -the -

ping magnet ‘134’ of a rotary switch:134, shown clutch ‘control magnet 138 to.close its contacts.:
as havingsix- contacts- with' the - diametrically ‘Thils operation occurs; as stated, at. the.comples.
opposlte - contacts. strapped together:and - con- tion of ‘the scanning. of :the dark ares 12 of ‘the:
nected respectively to threerelays 135a, 1355 and message-blank. The relay 138 at.its inner:right:
~ 135¢. Battery is applied to the rotary switch-arm: 20 hand armature completes a. cireuit from: battery:
136 :so that. one or the:other-of these ‘relays re- over-the conductor 148 to the left front contscts.
mains -operated throughout ‘the entire period ‘of - of:'relays-{38¢, b-and ¢, in parallel. and-thence-

transmission of one -or:the other of the columns - by conductors ¢48a, b and c¢-to the :cam contacts:
of: numbers.: Assume thatthe switch arm: 136 is. 124a, b and ¢, in parallel, and. by conductor:i49-:
on.the-contact controlling.relay 138a, which COr~. 25. to the line switching magnet 150. The magnet-
responds to. the condition when transmission: of 50 when energized serves-to transfer the trunk

the ‘numbers is.taking place-from the firstor a: circuit TL{, TLZ from the calling line to the outs
column thereof.”. With relay :135a operated, bat- put - circuit (81 of the numbering machine.. At:
tery: 1s -applied through the first two inner right  jts outer right hand armature relay 138 .applies:
nand-armatures :thereof to the ‘clutch magnets. sU.'battery over conductor. 137 to. one of the clutch

315" and 131c,. maintaining them continuously magnets 13fa, b or ¢, depending upon the posi-

energized” and ' their- corresponding stop arms. tion of the rotary switch {34, causing the drum

centinuously disengaged from the clutch disc 133 {1310 be released for rotation with:the particular-
At ‘the outer:right hand armature of relay 135¢ column of numbers then being -transmitted. :in-
a:circuit is extended from-the clutch magnet 13ig 35 phase with the dark area. 12 of the transmission:.
by-way of the conductor: 137 to the make contact. blank. As stated, the cam contacts 128¢, b and c.
ofa-clutch control relay -138, the operation: of are closed once during each revolution -but -their-
which- will’ be:subsequently described.” Likewise effectiveness upon the switching relay 150 is de-

the relay 135b-applies.batteryto the clutch mag- pendent upon the energization of one of the mag-

nets :131g and '131c and extends the winding of 40

q , U ‘nets 133a, b or ¢ so that the switching relay {50
clutch magnet 131 to-the:contact of the clutch is actually operated only once during each revolu-
control -relay -138.. Similarly relay .135¢c when

tion and, as stated, in-phase with. the ‘seanning-
energized applies battery to the clutch magnets of the dark area-12 of the message blank. Dur-
13fa and. 1316 and extends.:the - circuit : from ing the time relay i858 is -operated: transmission.
ﬂllitﬂh-i.m&gn&t,“,il?n!‘fC.'tE}'T,:;thei;-.COIltaCtSZ-"jZOf ‘control 15 oeecurs from the numb‘rsring'--mach'ine.:dmm:-f-.l 9
relay 138. | | ~ and, due to the indexing thereof, only from the
Th'e,.'h:alf;: nut magnet ‘..'.:IES s continuouslyen- proper - column of numbers:: 'The : consecutive
gagedf‘i_\mth" the “worm::{28:during -the p-eri-ddff‘of numbers are therefore interposed between the
scanning each.:column.::of numbers and is .re- successive groups of code Impulses.. The- trans-
Jeased by the closing:of contact 132 through a 50 mission from the numbering machine continues
slow-to-release:relay .139 to permit the-scanning until the complete number has been transmitted.
head: to- return-to: its initial posit‘on- following This is effected by allotting tc -each conseccutive
the scanning of one columan and prior o theseans  huymper on the sheet 155 g distance, lengthwise
ning-of the-succeeding column of numbers. - Re- of the sheet, equal to the pitch of the worm 126"
lay 139 operates-on the ~closing -of ‘the contacts 53 -and causing the worm to make one - complete
132 and-holds -operated sufficiently long~to per- revolution - for each - numb er transmitted.: For
mit the scanning carriase-to return-despite the this purpose -a- cam- element 156 on the - gear
fact “that the-contacts 132 are opened- ab the - {27 acts to close ‘momentsrily a pair -of “con-
start of this return movement. The return movye- tacts - 1857 during the - last revelution- of * the -
ment may-also be effected by -operation of the 60 drum {19, in each cycle. Contacts 157, on-clos-.
manual key 140 -‘

| ing, operate the locking relay {47 to unlock re=
Power is- supplied to the numbering marchine lay 188 and thus interrupt the circuit previously-
under the control of a-magnet {41-and manual. established to the particular stép -magnet 131q,; b
switch 142, With - this magnet .energized "the ~ore, then-in control of the clutch 133 The num-
“driving motor 128, light beam and chopper motor 65 bering  machire “thereupon- stops ~at “the “end "of
are-provided with power, from the A C: source the revolution, with contacts-157 o pen; in readis
143, RE]&}T ;;‘14 3 at-its. lefy ‘hand armature also ness to transmit the next number_~- The circuit to
controls a circuit over conductor 28T tg the the switching magnet 158 is ‘opened at. the inner
“Busy” lamp 87T (Fig. 7) associated with each right-hand contact -of ‘the magnet 138 so that:
corresponding trunk; jack:so-that these lamps be- 70 ‘thereafter transmission over the trunk TLi, TL.2
come energized whenever power is removed from occurs solely. from the distant or subscriber’s: -
the numbering machine;-as “wiil“hereinafter--ap- transmitter. | - .
pear: - o - Before describing the distant. recorder_and the
The numbering machine is phased with respect * arrangement at ‘the receiving station.- it shoyld
to the transmiiting cylitider throughan A C:re- 75 he noted ‘that a polar relay 160 is provided at
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the switching office having its winding connected

petween ground and the trunk conductor TI.2.
The marking contact M of this relay is connected
through the winding of a relay {18! and the spac-
ing contact S is connected through the winding
of a relay 162, so that battery applied at the
tongue of the relay will operate the relays 1614

or 162 depending on the position of the armature.

Relay (61 when energized serves to operate the
«“Message Recorded” lamp (18T, of Fig. 7, asso-
ciated with the jack TJ2. This circuit extends
from the front contact of relay 161 over conductor
163T and jack contacts 8{T to battery at the
lamp 118T. Relay 162 at its Inner armature ap-
plies ground to the busy lamps 91T, associated
with the jacks TJ2, TJI2, ete., this circuit being
completed over conductor 86T. At its outer ar-
mature and front conbact relay 152 applies nega-
tive battery over the conductor $64 and one of
the conductors 82T, which may be traced through
to the line L2 extending to the subscriber’s sta-
tion. The operation of the polar relay (60 is con-
trolled from the distant recorder and will be de-
seribed in connection with the operation of the
recorder.

 Also brideed across the trunk circuit TLi, TL2
is a jack 163 adapted to receive the piug {65 for
connecting a monitoring recorder 167 to the out-
going circuit, if desired.

Remote trunk recorder

The recorder at the receiving station at the
terminal of the trunk line TL{, TL2 is shown in
Fig. 9. It comprises a drum changing facsimile
recorder of the same type as shown in Fig. 7,
including the drum £83, associated stylus (02,
phasing magnet {24, drum changing magnet {198,
stylus and half nut magnet {36, and the drum
changing contacts {87, no drum contacts {638,
and message-end contacts (3&. N addition a3
number of control relays are provided similar 1o
the relays SR, £i2, {18 and til of the local re-
corder of Fig. 7 and similarly indicated in Fig.
9. Additional signal control relays 168 and 163
are also provided together with a polar relay 110,
the latter of which has its winding connected
Letween ground and the line conductor TL:A.
The recorder of Fig. 9 is adapted to be connected
tn the trunk circuit TL§, TL2 through a jack and
plug 1Ti, g receiving amplifier 287 and an in-
verter (01T,

When transmission ig started over the ftrunk
line TI.d, TL%, the fArst signals consist of the
coded address transmitted from the zone I of
the messace blank. The relay R IR I'eSponse
to the dark ares of this coded zone operates to
its front contact so as to charge the condenser
172 connected between its armature and ground,
and upon interruption cf current at the end of
the dark area of the coded zone this relay re-
leases and discharges condenser {72 through the
relay {2 in the same manner 2s described In
connection with Fig. 7. thus cperating the phas-
ing magnet (84. The recorder thereupon starts
to operate and records the number transmtted
from the numbering machine at the central office
with the coded address interspersed therewith,
then the body of the message and the end-of-
message signal. At the completion of fransmis-
sion the relay {11 is operated either by the tuned
magnet TR in response to the received end-of-
message signal or through the closing of the
end-of-message contacts 108, whichever occurs
first. Relay 1! locks up through the inner left
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polar relay 170. This relay is held on this con-
tact at this time by the negative battery trans-
mitted over the trunk conductor TL! from the
make contact and inner armature of the relay
85T associated with the jack TJ2 (Fig. 8). Relay
(1§ at its outer left hand armature unlocks the
relay 112 in the same manner as at the local
transmitter described in Fig. 7 and at its outer
right hand contact energizes the drum chang-
ing relay 110 which effects the drum changing
operation in the manner previously described.
At its middle right hand armature relay {{1 ap-
plies negative battery through the back contact
of relay 168 and conductor {73 to the conductor
TI,2 of the trunk circuit. At the switching of-
fice this operates the polar relay {60 (Fig. 8) to
its spacing side, which energizes relay £62 and
this in turn, as stated, applies negative battery
throuch its outer armature to the line L2 to the
subscriber’s transmitter, bringing this transmit-
ter to rest and discontinuing the transmission
therefrom. At its inner right hand armature
relay (11 (Fig. 9) applies ground through the
back contact and outer right hand armature of
relay 110 to the winding of relay {68. This relay
does not operate, however, until the drum chang-
ing overation has been completed at which time
the relay ({0 falls back and operates relay 168.
Relay 168 is sufficiently slow, however, so that
it was not operated between the time relay [t
first operated and the resulting operation of re-
lay 119. The operation of relay 158 applies pos-
itive battery through the conductor #1713 to the
trunk conductor TL2 to operate the polar relay
(60 (Fig. 8) ot its marking side, thus deenergiz-
ing relay {62 and operating relay [61. The re-
lease of relay 182 removes the negative battery
from the line L2 and the operation of relay (5
applies positive battery to the conductor 83T
leading to the “Message Recorded” lamp at the
switechboard. The operator at the switchhboard,
noting that transmission has been completed,
may pull down the patching cord. When the
plug is removed from the jack TJ2, relay 99T
releases, disconnecting the ground at its outer
armature from the busy lamps 97T at each cor-
responding jack and applying positive battery at
the back contact and inner armature thereof
to the line TLi{. At the recording station this
positive battery operates polar relay 176 to ifs
marking contact and thus applies ground through
the winding of magnet 169 to the contacts 108.
Should these contacts be closed due to the ab-
sence of a recording drum, indicating that the
recorder is not in condition to receive, relay 163
operates and again applies negative battery to
the trunk line conductor TL2 to again operate
relay 189 to its spacing contact and thus to op-
erate relay (62. At its inner armature relay
162 applies ground to the busy signal 81T asso-
ciated with each. of the jacks. 'The negative bat-
tery at the outer tongue of relay 162 is not ap-
plied to the line conductor LZ at this time, how-
ever, since the jack TJZ is unoccupied. As soon
as 2 new supnply of message cylinders is provided
at the recorder, the no-drum contacts {08 open
to . remove negative battery from the conductor
TL2 thereby to release relay {62 and remove the
busy signal at the various jack positions.

Storage mechanism

- If, when an incoming call is registered on the
indicator 719, there is no idle circuit available for
the message to be transmitted, the switchboard

h;a__,ndhfmake' contact to the spacing contact of 75 operator may divert it to a storage medium and
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fetransmit it when a channel becomes available.
If desired, one unit of the selecting code, for in-
stance, the eighth, may be used to indicate the
preferred or deferred nature of the message SO
that when the traffic is heavy, deferred messages
may be stored at the central office for transmis-
sion during periods of lighter loads, thus con-
serving the trunk circuits for preferred messages.

In Fig. 11 we have shown a magnetic wire or
tape type of signal storage suitable for the above
purpose. The storage jacks TJ4, TJ{4, ete. (Fig.
7) are multipled at the various jack positions
in the same manner as the local and trunk line

Jacks, and provided with similar “Busy” and

“Message Recorded” lamps. The “Busy” lamps
97s, 97’3, ete. at each position are operated from
the contacts of the busy relay 85s (Fig. 11) over
conductor 86s, relay 85s being operated from the
Jack contacts 20s over conductor 84s and jack

contacts 80s, in the same manner as described
- with reference to the local and trunk line jacks.
The “Message Recorded” lamp [i8s of the oceu-
pied jack is energized through the contacts 91s of
1ts associated jack under the control of the stor-
age mechanism, as will later appear. Jacks
TJd&, TJi4, ete. extend the incoming circuit, such

as Li, 1.2, by means of the patching cord, to the

input of the amplifier §8s (Fig. 11) and thence
to the recording magnet (880 of the storage
device. |

The storage means includes an endless mag-
netic storage medium, which may be in the form
of a tape 18§ either of steel or of other flexible
material coated with a layer of iron particles
capable of being selectively magnetized by the
applied signals. The tape (81 passes from the re-
cording position atv magnet 188, between g drive
roller 182 and associated pressure roller {83, and
thence into an accumulator or storage receptacle
184. The accumulator may be similar to that
used in the sterage of perforated telegraph code
tape, as shown in Patent No. 2,259,517, to
Drenkard. Briefly, it consists of g box having its
front and back walls spaced apart a distance
slightly greater than the width of the tape. An

accumulator of this type approximately a foot
square will hold sesveral hundred feet of tape.

The tape is drawn from the accumulator by a
drive roller 185 and associated pressure roller
186 and passes through a second storage section
187 comprising a series of rollers 188 carried on
fixed shafts and weighted rollers 189 carried in
the tape loops. The storage §871 is of sufficient
capacity to hold one complete facsimile message.
The pickup or transmittine magnet (80 is dis-
posed ahead of the drive roller i85. From the

drive roller {85 the taps passes around any suit-.

able arrangement of idler rollers, such as roller
(81 to a third drive roller 192, from which it is
passed into a second accumulator 193 and thence
through the single message storage section {94
and past the “erasing” magnet 195. |

‘The receiving drive roller 182 is driven from a
continuously operating motor 196, through a fric-
tion clutch 197 controlled by a stop arm 198 and
associated clutch magnet 189, The transmitting
drive roller i8% is driven by a motor 289 through
the friction clutch 291 controlled by the stop
arm 252 and clutch magnet 203. Drive roller 192
may be conveniently geared to roller {85. The
drive rollers may take the form of toothed wheels
engaging in perforations in the tape as is well
known in the art.

Disposed across the inlet of the accumulators
184 and 193 are the tape levers 204 and 205, re-
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spectively, the arrangement being such that
when the tape supply in either of the accumu-
lators is exhausted, the tave lever will be raised
to open the contact 286 associated with lever
204 and to close the contact 207 associated with
lever £05.

The purpose of lever 205 is to control the
“Busy” lamp associated with the storage jacks so
that it will indicate a husy condition when there
is insufficient available tape ahead of the re-
cording magnet {86 to record a complete message.
With no tape in the accumulator 193 and con-
tacts 287 closed, ground will be applied by the
wire 288, to the busy conductor 26s, energizing
the busy lamp 87s at each jack position.

The lever 204, through its contacts 206, con-
trels a “Message Waiting” lamp 289 associated
with the fransmitting plug 219 of the storage
device., Plug 2i8 is connected by conductors 21|
to the terminals of the “transmitting” magnet
190. As long as any tape is available in the gc-
cumulator the contacts 288 will be closed and
lamp 289 lighted, indicating the presence of z
completely stored message available for retrgns-

. mission. |

The plug 218 is weighted and serves when
seated, as shown, to hold open the spring urged
contacts 2i2 so that whenever the plug is lifted
to make a connection, as to one of the outgoing
trunk jacks TJ2, etc., a relay 213 will be oper-
ated. This relay at its left armature completes a
circuit frem battery over conductor 214 and the
outer right armature and back contact of relay

28 to the cluteh magnet 293. |

A push button switch 216 is also provided ad-
Jacent the plug position and serves when de-
pressed To complete at its lower contacts the
above clutch magnet circuif, and at its two up-
per sets of confacts, to connect the retransmit-
ting circuit €i1 to the input of the amplifier 217,
the output of which is connected by conductors

- 218 to the input of the detector §5 (Fig. 5) of the
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code detecting apparatus. |
The clutch magnet {98 at the recording side of

> the storage medium is operated from battery at

the inner armature and make contact of relay
83s, conductor 2i2, and the outer armature and
kack contact of a relay 228. Relay §5s, it will be
remembered, was operated by the occupation of
jack TJ4 by the plug of the pateching cord, so
that .the plugging-up operation automatically
starts the recording operation. The function of
tne remaining relays and circuits associated with
the storage device will become clear from the
following description of the operation of the
storage means.

- Assume that the operator has just patehed her
cord between the incoming lines L, L2 and the
storage jack TJ4. The insertion of the plug in
the incoming jack RJ{ removes positive battery
from line L2, as before described, and causes the
scanning of the transmitting drum at the sub-
scriber’s station to start, thereby transmitting
the switching code followed by the pody of the
message, and completed by the end-of-message
frequency.

The occupation of the plug in the jack TJ4
operates relay §8s, as described, lighting the busy
lamp §%s at all corresponding jack positions and
energizing the clutch magnet 199 of the storage
recorder. The signals received over line Lf, 1.2
are amplified at 82s and applied to the record-
ing magnet 188 and recorded as magnetic vari-
ations in the tape {8{. 'This recording continues

76 until the end-of-message frequency is received.
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A. tuned relay 221, responsive to this freguency
only, is connected across the output of amplifier
38s and upon reception of the end-of-message
signal operates a slow-to-release relay 222. Re-
lay 222 picks up and charges its armature con-
denser 2223 during the period of tr ansmission
of the end-of-message signal. When the trans-
mission of this signal is comipleted, relay 222
again releases, discharging the condzsnser 223
through the winding of 1e1ay 22“ Relay 2289
operates and locks up through its inner right
hand armature, conductor 224 and middle arma-
ture of relay 85s, to battery. At its outer right
hand armature, relay 223 interrupts the ener-
oizing circuit to the clutch magnet {89 causing
the stop arm (53 to release and stop the ribbon
feed. However, by virtue of the slow-to-release
characteristic of relay 222 a short interval of
blank tape is advanced past the recording posi-
tion following the termination of the end-of-
message signal, thus separating the. received mes-
sage slightly from the succeeding message.

Relay 228 at its left haund inner armature
applies battery to the conductor £83s to ener-
gize the “Message Recorded’” lamp i18s, thele-
by signaling the operator that the connection

may be broken down. At the same time ﬂcgatwa |

battery is applied from the left hand outer arma.-
ture of relay-229 to the conductor 224 and thence
to the line L2 extending to the subscriber’s sta-
t10r1 As heretofore described, this negative bat-
tery stops the operation of the distant trans-
mitter. - |

When the operator removes the plug from the
jack TJ4&, relay 98s is deecnergized, 111ter1upt1"1g
the locking circuit to maﬁnet 2‘»“‘3 and also ex-
tinguishing the busy lamp at each jack pos1t1on

A manual switch 225 1s pr ovztded to advance
blank tapﬂ past the IEﬂordmg position, when
dssired, in order to permit the last recorded mes-
sage to be moved into retran::m_ttmﬂ position.

In retr anﬂ*mlttmg a message from the storage
tape, the operator, noting the “Message Waiting”’
lamp, mo*nﬂntarﬂy depresses the switeh 216 and
reads the code address of the stored message on
the indicator 75. She then lifts the plug 218
and plugs it into the appropriate outzoing jack,
for instance, trunk jack TJZ. The lifting of the
jack permits contacts 242 to close, operating
magnet 2413 and through its left hand armature,
orerating the transmitting clutch magnet 223 to
release the elutch 281 and start the advancement
of tape past the transmitting magnet {83. The
stored signals are thus transmitted over con-
ductors 21{1, the plug 218, jack TJd2 and out over
the trunk TLI, 'TL2. The message numbers
are automatically inserted by the numbering
machine associated witih the selected trunk and
the compilete message with number and code ad-
dress is recorded at the distant station.

A tuned relay 228, responsive only to the end-

of-message frequency, is connected across ihe
output of the retransmitting magner 18§ and
serves to operate relay 227 during the transmis-
sicn of the end-of-inessage signal. At the com-
pletion of the end-of-message signal relay 221 re-
leases to cperate magnet 215, in the manner de-
scribed in connection with relay 228, to thereby
interrupt at its outer right hand armature the
circuit to the clutch magnet 263 and stop the
advancement of the tape. Relay 215 locks up at
its left armature, conductor 228 and the right
armature and contact of relay 213 until the o»n-
erator restores the plug 218 to its seat. Relay
215 at its inner right hand armature completes

20
a eircuit from battery, over conductor 229 to the
“Message Completed” lamp 238 at the switch-
board position, indicating to the operator that
the connection may be broken down.

It will be understood, of course, that in place
of terminating the output conductors 211 of the
1Pt1ansm1tt1ng magnets in plugs 218, they could
equally well have been terminated in jacks, such
as RJ3, at the switchboard, and the connections
10 to the outgoing circuit made by paiching cords.

Plural switching

il

- In Figs. 12 and 13 there is shown a modification
of the invention which permits the switching

~ connection to he completed from the facsimile
transmitter, through -a plurality of switching
offices, to the recorder at the station of desti-
nation of the message. This is facilitated hy
that aspect of the invention which permits the
20 code address to be transmitted continuously dur-
- Ing the entire period of setting up of the switch-
ing connections irrespective of the time involved.

In this modification the facsimile transmitter
indicated by the box diagram 240 is identical

o5 With the apparatus and circuits shown in Fig. 4
and is connected by the lines L, I.2 to the jack
RJ{ at the first switching statlon The call and
mdlcatmg mechamsm 241 at this station is iden-
tical to the call and indicator eguipment shown

20 in Fig. 5 with the exception that an additional
contact 242 has been added to the relay 60" to
control the operation of a magnet 243 for oper-
ating a signal lamp 244, the purpose of which
will appear hereinafter. At the switching sta-

o5 tion the transmitting jacks TJi, TJ2, TJ4 are
constructed and multipied fto other switching
positions in the office in the same manner as
shown in Fig. 7, and the apparatus and circuits
for both the local recorder 245 and the storage

40 device 248 are identical with the local recorder
of ¥ig. 7 and the storage equipment of Fig. 11,
The control relays associated with the trunk jack
TJ2, however, are somewhat different from those
shown in the trunk jack circuit of Fig. 8, and the
functlomnﬂ' of these control relays and circuits

45 will be best.understood by describing the opera-
tion thereof in connection with a switching con-
1'rect10n Thus, when a call is initiated from the
facsmnle transmitter 248, the signal light 63
opemtes as heretofore desm ibed, and the switch-

o0 ing operator actuates the key BI to cause. the
code address to be shown on the indicator TI.

If the .code address indicates a local recorder or

a called station which is busy, the patching cord

26 is plugged either into the local jack TJt or the

5D 3 t_Ol&ﬂ‘e_J&(}k TJ4, and the .operation proceeds in
exactly the same manner heretofore described.
However, if the message is destined for an idle
station. serviced by the trunk jack TJ2 over the
trunk line TL5, TLS, the operator patches the

60 cord be_twe,e_n the J&C:{S RJ{ and TJ2. The se-
quence of operation . is to insert the plug of the
patching cord first into jack TJ2 and immedi-
ately thereafter into the jack RJI. The inser-
tion of the plug into TJ2 operates the jack con-

65 tacts 90T and 81T in the manner previously de-
scribed, and the closing of contacts 99T operates
the relay 95’ as heretofore explained, thereby to
energize the busy lamp 92T at its left hand arma-
ture. At its outer right hand armature relay 9%’

70 applies positive battery through the back contact
of a relay 247 to the tip contact of the jack TJ2
from which it is extended through the paiching
cord to the line 1.2 as soon as the patching con-
nection has been completed at jack RJI. This

75 positive battery replaces the positive battery.




T TR ey T e e, —

- to transmit successively the code address.

‘referred to.

changing operation,

91"
previously applied from the imiddle afmature of
the relay 60’ and which is removed at the time
the patching cord is plugged into the jack RJI
through the interruption of the signaling circuit
to the amplifier 58. In view of this continuous
application of positive battery to the line 1.2, the
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facsimile transmitter continues to rotate idly and

This
code address is extended over the trunk TLH, TL.6

to the second switching station ¢. The termm- |

ating jack R’J at this station is provided with cali
and indicator equipment 248 identical with that
at station B and the extended code address sig-
nals operate the relay 60’ at this station to appiy
positive battery through the middle contact of
this relay to the trunk circuit TL.6 and also at
its inner right contact to cause the call lamp 63
to become enérgized. The positive battery ap-
plied to TL6 operates a polar relay 250 at station
B to its marking contact causing the operation

of relay 241 this latter relay locking up through

its right hand winding to the inner right arma-
ture of relay 95’. Relay 247 removes the pPOSi-
tive battery applied through its left hand con-
tact from the line L2 but this positive battery is
replaced by the positive battery at the tongue of
the polar relay 259. Thus any further applica-
tion of positive battery to the line I.2 is con-
trolled solely by the relay 250.

The operator at station C in response to the

l1ght1ng of lamp 63 depresses the indicator kev
81, reads the code address on the indicator 717,
and extends the circuit through the pa,tchmg
cord 26 to the next section of the connection.
This may be a trunk circuit TL1, TL8 (Fig. 13)
identical with TL5 and TL§ a,nd equipped with
1dentlcal control apparatus and circuits. How-
ever, for the present purpose let it be assumed

10
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11;5 inner right hand armatute, the piish button

switch 252 and the outer right hand armature -

of relay $5L. At its middle left hand armature

- relay {1’ interrupts the locking circuit for the:

phasing relay 112 causing the operation of the
recorder to cease, and at the make contact and
outer left hand armature relay [{{’ ‘applies
ground to the ungrounded terminal of relay i12
thereby shunting out this relay from control of -
the relay {85. This prevents further response
of relay 1i2 and restarting of the recorder as long
as relay {i1’ remains locked up. The positive
battery supplied through the right hand arma.-
ture of relay 111’, in addition to operating relay
16 to initiate the drum changing operation as
heretofore described, is extended through the
upper left hand contacts of push button switeh

252’ to the tip of the jack and thence through the

20)

patching cord to the line TLE, again operating
the polar relay 250 at station B to its marking
contact and reapplying positive battery over the
Iine I.2 extending to the transmitter.

- Referring to Iig. 4, this positive batiery oper-
ates the poiar relay 5§ at station A to its marking

5 Side re-energizing relay 53 and thus opening at

the outer armature of this relay the circuit from
the secondary of the transformer 55 to the half

nut magnet 56 whereupon this masnet with-

30

draws the half nut $6 from the worm 37 causing
the scanning carriage to return to its uppermost
position. The drum 27, however, continues to
rotate so that the code address is again trans-

- mitted over the circuit. It is ineffective at the

that the message is destined for a local recorder

at station C, such as is serviced by the jack TJ1
at this station. The operator then inserts the
patching cord into the jack TJi and thereafter
into the jack R’J. The facsimile recorder asso-
ciated with the jack TJI, included within the
dotted rectangle 251, is identical with that previ-
ously described, but the control circuits for this
recorder are somewhat different than heretofore

operate the busy lamp 82L through its left arma-
ture in the usual manner. There is no hattery,
however, applied to the tip of the local jack at
this time and since positive battery was removed
from the line TIL86 by interruption of the circuit o
amplifier 58 upon the insertion of the plug in the
jack R’J, this patching operation serves to re-

move all battery from the trunk conductor TL6. -

At station B this causes the polar relay 250 to
move to its mid-position thereby removing posi-
tive battery from the tip of the jack TJ2 and
through the patching cord from the line 1.2
whereupon the scanning operation of the trans-
mitter is started as previously described. The
code address is first fransmitted and acts as previ-
ously described through the relays (85 and {2
to release the phasing magnet 104 to start opera-
tion of the recorder. The message is thus re-

ceived upon the recorder in the same manner

as it is received upon the local recorder in Fig. 7,
and at the end of this operation the message-end
contacts 109 close to operate the end-of-message
relay 1it’. Relay {11’ at its outer-right hand
armature operates the drum changing relay 110
which functions as in Pig. 7 to complete a drum
Relay (11’ locks up through

When the plug is inserted in the -
 Jack TJI, the jack contacts 90L, 841, are operated, _
the former of which operates the relay 95I. to
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recorder, however, to release the phasing magnet
due to the shunting arrangement of the phasing
re.ay 2 as previous.y described. |

The operator at the recording station is now
free to inspect the message received and either
to effect a repetition of this message or to release:
the circuit as desired. Should it be desired to.
obtain a second copy of the message, the push
button 252 is depressed momentarily to unlock
the magnet {11’ whereupon the short-circuiting
ground- of relay 1i2.is removed and this relay
again responds to the phasing pulse being trans-
mitted from the code address portion of the mes-
sage blank. This releases the phasing magnet
(04 again and the entire recording cycle is re-
peated. |

Should this or the preceding message have been
savisfactory, the recording operator then releases
the connection by depressing the push button
292’. At its upper contacts this switch removes
the positive battery from the line TL6§ and at its
middle contacts appiies negative battery through
the jack TJl to the line TLS causing polar relay
258 at station B to move to its spacing side S,
thereby operating the magnets 253 and 254 dis-
posed in parallel with the spacing contact S.
Magnet 254 locks up through its rieht hand or.
holding winding to the inner right armature of
the relay 9%’ and prepares a circuit from the
back contact of relay 253, outer armature and
make contact of relay 25& conductor 235, jack

-contacts 81T to the message recorded lamp | {8T.

This lamp, however, does not operate at this time.
At its middie armature relay 254 appliss naga-
tive battery o the tip of the jack TJ2 and thence
through the patching cord to the line L.2. At the-
facsimile transmitter of Fig. 4 this negative bat-
tery serves to operate the locking masnet 45 as
heretofore described to interrupt the operation
of the transmitter. :
The push button switch 252’ at station C is
latched in its depressed position by a latch mem-
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ber 256 controlled by a magnet 257 front thé back

contact and inner right armature of .relay 9L

and stays depressed until the patching cord 26
is removed from the jack TJi:at station C there-
by to release relay 93L. At its lower contacts
the push button 252’ completes a circuit from

eround through the jack contacts .§i{L to the

message recorded lamp {181 thereby signaling
the :overator that the recording operation . has

been completed, whereupon the patching - cord

may be removed from thie jacks TJI and R'J at
this station ¢. The former operation opens the
contact 83L. to release the relay 95L thereby at
its left armature extinguishing the busy lamp,
at its outer right armature unlocking the relays
[{i’, and at its inner right . armature operating
the push button magnet 257 to release the push
button 252’. The recorder is now restored to
normal and may be used for a subsequent switch-
ing operation. The removal of the cord 26 at sta-
tion C from the jacks TJI and R’J also removes
negative battery from the conductor TLb, caus-
ing the polar relay 230 at station B to move from
its spacing contact to its mid-position-whereupon
the relay 253 releases and completes a- circuit
from battery through the outer right hand arma-
ture of the locked up-relay 254 and the jack con-
tacts 94T at:station B-to the message recorded
lamp 118T. This signals:to the switching op-

erator at station B not-only that the recording

has been completed ‘but :that the connection at
the opposite ‘end-of the trunk-circuit has been
pulled down. The operator -at station B there-
upon removes the patching cord-connecting -the
jacks TJ2 and RJi. This releases the relay 9%’
by the opening cf contacts 90T. Relay 85" at its
left hand armature extinguishes the busy lamp
92T and at its inner right hand armature un-
locks relays 24T and 284, restoring the associated
" control circuits- to normal.
TL5, TL$ is thus again free for a -subsequent
switching operation.

It will be noted that the control potentiils for
both the operation- of :the message recorded lamp
[ i8T and for the stopping of the operation of the
transmitter have been effected over one conductor
only of the circuit, namely, the conductor associ-
ated with the tip of each jack. By virtue of this
arrangement it is possible 1o utilize the other-con-
ductor of the:circuit, namely, the-conductor as-
sociated with the ring contact of each jack, for
through D. C. telegravh communication between
the transmitting station -and the recording sta-
tion. The apparatus required for this-comprises

a keyboard printer 220 connected to the conduc- -
tor L:{ at the transmitting station-(Fig. 12) and
a similar keyboard transmitter 261 connected to

the ring of the jack TJ{ at:-the recording sta-
tion C (Fig. 13). In addition D. C. telegraph re-
peaters 2582 are bridged across-each of the trunk
circuit ampilifiers 283:at stations B:and C. 'Thus
after a switching connection has been set up in
response to the facsimile code address and during
the transmission of the facsimile rmessage, the
operator at station ‘A may carry on telegraph
communication with the operator at station C in
one direction at a time over the conductor associ-

ated with the ring contact of all the jacks in-

cluded in the switching connection.

At each switching:point it is contemplated thays
sighal storage devices will-be employved and when-
ever a switching connection is estatlished through
g portion of the system and it is found that it can
not be completed through a further portion
because ithere are no idle facilities, the incomiing

The trunk circuit
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call-may be switched to the storage medium so
that the trunk circuits already set up will not ke
husied longer than necessary. However, at:times
when it is desired to carry on telegraph communi-
cation as well as facsimile communication, it.is es-
sential that the through connection bhe completed
if possible even though some delay in waiting for
an . idle trunk or an idle recorder may be en-
tailed. Provision is therefore made to indicate to
the switching operator at each station that such
telegraph communication. is desired. This is the
purpose for which the signal lamp 244 is provided
adjacent each of the incoming jacks. When the
transmitting operator at station A, for instance,
desires to communicate by telegraph with the sta-
tion of destination, she closes the switch 264 to
apply battery through the transmitting contacts
of the printer to the line Lt and at the same time
starts the facsimile transmitter into operation.
Relay 68’, operating in response to the facsimile
call signals, completes a circuit from battery at
the transmitting station, switch 264 and line Ll
to relay 243 and thence through the outer right
hand contact of relay 60’ to ground. Relay 243
thus operates to energize the lamp 244 thereby
sienaling the operator that a through connection
iz desgired. A similar relay 242’ and signal lamp
244’ is provided at the receiving end of each
trunk circuit and positive battery applied by the
transmitting operator to the line Li is repeated
by the repeater 262 over the trunk circuit TLS to
operate the relay 243’ thereby to energize the sig-
nal lamp 244’. The operator at each switching
point therefore makes the current call a preferred
call and completes the through switching opera-
tinn at the earliest possible moment. When the
through connection has been established, as for
instance, to station C, the battery applied over
the trunk circuit TLS is extended through the ring
of the jack TJI at this station to operating relay
255 associated with the printer 261. Relay 269
in turn energizes the call lamp 266 at the record-
ing position. The operator at the recording posi-
tion acknowledges the call by opening the printer
contacts in the normal manner and thereafier
telezraph communication may be conducted one
way at a time between the called and calling sta-
tions. It will be understod, however, that if de-
sired the telegraph circuit between the called.-and
calling stations may be duplexed.to permit simul-
taneous two-way communication. It will be
further understood that the switching operation
may be set up through the coded address blank
purely for the purpose of telegraph communica-
tion even though there is no facsimile message
to be transmitted.

The term “facsimile message’” as used herein
and in the claims is intended to cover any form
of facsimile subject matter to be transmitted
and recorded whether in the form of picture,
drawing, or text.

What is claimed is:

1. A faesimile switching system comprising 2
facsimile transmitter having elemental area scan-
ning mechanism, means in said transmitter for
supporting a facsimile transmitting blank having
thereon a predetermined coded area, a trans-
initting circuit for said transmitter, means for
starting said scanning mechanism into operation
to scan said coded area and to transmit code
signals therefrom over sald transmitting circuit
a code indicator associated with said circuit for
indicasing the transmitted code, a plurality of
facsimile recorders and switching means for con-’
necting said circuit selectively to any one of said
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" recorders in accordance with the indication of

said code indicator. -
2. A facsimile switching system comprising a

- facsimile transmitter having elemental ares scan-

- ning mechanism, means in said transmitter for

supporting a facsimile transmitting blank having
- thereon a predetermined coded area and g mes-
sage area, a transmitting circuit for said trans-
- mitter, means for starting said scannine mech-
~anism into operation to scan said coded area,
-means to restrict said operation to said coded
-area and vo transmit code signals therefrom
~over said transmitting circuit, a code indicator
associated with said circuit for indicating the
transmitted code, a plurality of facsimile re-
corders, a switching center at which said cirecuii

- terminates, switching means at said center for.

connecting said circuit selectively to any one of
sald recorders in asccordance with the indiecation
of said code indicator and means at said switch-
ing center for controlling said scanning mech-
“anism to scan said message area.

3. A facsimile switching system comprising a,
facsimile transmitter having elemental area

‘scanning mechanism, means in said transmitter

for supporting a facsimile transmitting blank
“having thereon a predetermined coded area and
-8 message area, 9 transmitting circuit for said
transmitter, means for starting said scanning
mechanism into operation to scan said coded area,
means to restrict said operation to said coded
-area and to transmit code sighals therefrom over
sald transmitting circuit, a code indicator as-
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- sociated with said circuit for indicating the trans-

-mitted code, a plurality of facsimile recorders,
‘switching means for connecting said circuit se-
lectively to any one of said recorders in accord-
~ance with the indication of said ccde indicator
and means operable by said switching means for
controlling said scanmng mechanism ta scan said
message area. |

4. A facsimile switching system comprzsmg a,
facsimile transmitter having elemental area scan-
ning mechanism, means in said transmitter for
- supporting a facsimile transmitting blank hav-
ing thereon a predetermined address ares and &
message area, a transmitting circuit for said
transmitter, means for starting said scanning
mechanism into operation to scan saild address
area repeatedly and to transmit address signals
therefrom over . said output circuit, an -address
“signal indicator associated with said circuit for
indicating the transmitted address signals, a plu-
‘rality of facsimile recorders, a switching center
at which said circuit terminates, switching means
at said center for connecting said circuit se-
lectively to any one of said recorders in accord-
ance with the:indication of said code indicator
and means at said switching center for controlling
said scanning mechanism to cause the scanning
to progress from said address area pa,st sa,ld mes-
sage area. :
b, A facsimile switching system comprising a
facsimi'e ftransmitter having elemental area
‘scanning mechanism, means in said transmiftter
for supporting a facsimile transmitting blank
having thereon a predetermined address area, a
message areg and an end-of-message area, a
transmitting eircuit for said transmitter, means
for starting said scanning mechanism into oper-
ation to scan said address area and to transmit
“signals therefrom over said output circuit, an ad-
dress signal indicator associated with said cir-
cult for indicating a transmitted address, a plu-
rality of facsimile recorders, a switching center
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‘mmeans at said center for connecting said circuit
selectively to any one of said recorders in ac-
~cordance with the indication of said code indi-

70
ation of said connected recorder and transmit-
-ter in phase along both co-ordinates.
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al which said circuit terminates, switching means
at said center for connecting said ¢circuit selec-
tively to any one of said recorders in accordance
with the indication of said indicator, means at
sald switching center for controiling said scan-
ning mechanism to scan said message area and
sald end-of-message areg to transmit faecsimile
sighals therefrom and means controlled by sig-
nals transmitted from said end-of-message area
for stopping said transmitter.

6. A facsimile switching system comprising a
facsimile transmitter adapted to support a trans--
mitting blank, said transmitter having a code
transmitting zone, a message transmitting zone
and an end-of-message transmitting zone, a
transmitting circuit for said transmitter, means
for starting said transmitter into operation to
scan said coded zone and to transmit code sig-
nals tirerefrom indicative of the desired point of
destination of said message, a switching center
at which said circuit terminates, a code indi-
cator at said switching cenfer associated with
sald circuit for indicating the transmitted code,
& plurality of facsimile recorders, switching means
at said center for connecting said circuit selec-
tively to any one of said recorders in accordance
with the indication of said code indicator, means
for starting the scanning operation of said con-

-nected recorder in phase with the transmitter

and means responsive to sighals transmitted from
said end-of-message zone for stopping said re-—

- corder,

7. A facsimile switching system comprising a
facsimile transmitter adapted to support a trans-
mitting blank, said transmitter having a code
transmitting zone and a message transmitting
zone, g transmitting circuit for said transmitter,
means for starting said transmitter into ocpera-

tion to scan said coded zcone and to transmit code

signals therefrom indicative of the desired point
of destination of said message, a switcking cen-
ter at which said circuit terminates, a code indi-
cator at said switching center associated with
said circuit for indicating the transmitted code,
a plurality of facsimile recorders, switching means
at said center for connecting said circuit selec-
tively to any one of said recorders in accordance
with the indication of said code indicator and

means for starting the scanning operation of said

connected recorder in phase with the transmitter.

8. A facsimile switching system comprising a
facsimile transmitter adapted to support a trans-
mitting blank, said transmitter having scanning
mechanism operable to scan the elemental area
of said blank along two co-ordinates said trans-
mitter- having a code transmitting zone and a
message transmitting zone, a transmitting cir-
cuit for said transmitter, means for starting said
transmitter into operation to scan said coded zone
along one co-ordinate only and to transmit code
sighals trerefrom indicative of the desired point
of destination of said message, a switching cen-
ter at which said circuit terminates, a code indi-
cator at said switching center associated with
said circuit for indicating the transmitted code,
of facsimile recorders, switching

cator and means for starting the scanning oper-

9. A facsimile switching system cbmprising a

facsimile transmitter adapted to support a trans-

76 mitting blank, said transmitter having 2 code
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transmitting zone and a message transmitting
zone, a transmitting circuit for said transmitter,
means for starting said transmitier intp opera-
tion to scan said coded zone and to transmit cede
signals therefrom indicative of the desired point
of destination of said message, a switching cen-
ter at wrich said circuit terminates, a code re-
sponsive device at said switching center aSSCGCI-
ated with said circuit and se'ectively operable

in accordance with the transmitted code signals,.

a plurality of facsimile recorders, switcning means
at said center for connecting said circuit selec-
tively to any one of said recorders in accordance
with_ the selective operation of said code respor-
sive: device and means for starting the scanning
operation of said connected recorder in phase
with the transmitter.

10. A facsimile switching system comprising a
facsimile transmitter adapted to support a trans-
mitting blank, said transmitter having a ccde
transmitting zone, a message transmiiting zone
and an end-of-message transmiitting ZzZone, a
transmitting circuit for said transmitting means,
means for starting said transmitter into opera-
tion to scan said coded zone and to transmit code
signals therefrom indicative of the desired peoing
of destination of said message, a switching center
at which said circuit terminates, a code resgen-
sive device at said switching center associated
with said circuit and selectively operable in ac-
cordance with the transmitted code signals, &
plurality of facsimile recorders, switching means
ot said center for connecting said circult se ec-
tively to any one of said recorders in accordance
with the selective operation ¢f said code respon-
sive device, means for starting the scanning oper-
ation of said connected recorder in phase with the
transmitter and means responsive to signals
transmitted from said end-of-message zone ior
stopping said recorder.

11. A facsimile switching system comprising a
facsimile transmitter adapted to support & trans-
mitting blank, said transmitter having a code
transmitting zone and a message transmitiing
zone, a transmitting circuit for said transmitter,
means for starting sald transmitter into opera-
tion to scan said coded zone only and to transmit
code siznals therefrom indicative of the desired
point of destination of said message, a SWILCIl-

ine center at which said circuit terminates, a

code responsive device at said switching center
associated with said circuit and se’ectively oper-
able in accordance with the transmitted code sig-
nals, a plurality of facsimile recorders, switch-
ing means at said center for connecting said.cir-
cuit selectively to any one of said recorders In
accordance with the selective operation of said
code responsive device, means at the transmitter
for indicating the competion of said switching
connection, means for starting the transmitier
past said message transmitting zone and means
for startinz the scanning operation of said con-
nected recorder in phase with the transmivier.
12. A facsimile switching system comprising a

plurality of facsimile transmitters, each adapted.

to support: a facsimile -transmitting blank, each
of said. transmitters having a code transmitting
zone and a message transmitting zone, a switch-
ing center, transmission circuits for each of said

transmitters terminating at said switching cen--

ter, o plurality of facsimile recorders, circuits for
said recorders terminating at said switching cen-
ter, a code indicator at said switching center com-
mon to said transmission circuits, means for se-
lectively associating said code indicator with &
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desired transmission circuit, said indicator being
responsive to the code signals transmitted from
the code transmitting zone of the associated
transmitter to indicate the code transmitted and
switzhing means for selectively interconnecting
said transmission circuit and said circuit for said
recorders in accordance with the indicated code.

13. A facsimile switching system comprising a
plurality of facsimile transmitters, each of which
has means for transmitting code signals and fac-
simile message signals, g switching center, trans-
mission circuits for each of said transmitters ter-
minating at said switching center, a plurality of
facsimile recorders, circuits for said recorders
terminating at said switching center, & code indi-
cator at said switching center common to said
transmission circuits, means for selectively as-
sociating said code indicator with g desired trans-
mission circuit, said indicator being responsive to
the code signals transmitted from the associated
transmitter to indicate the code transmitted and
switching means for selectively interconnecting
said transmission circuit and said circuit for said
recorders in accordance with the indicated code.

14. A facsimile switching system comprising a.
plurality of facsimile transmitters, each of which
has means for transmitting code address signals
and facsimile signals, a switching center, trans-
mission circuits for each of said transmitters ter-
minating at said switching center, a plurality of
facsimile recorders, circuits for said recorders
terminating at said switching center, a code re-
sponsive device at said switching center common
to said transmission circuits, means for selec-
tively associating said code responsive device with
a desired transmission circuit to selectively oper-
ate the same in accordance with the code address
signals transmitted from the associated trans-
mitter and switching means for selectively inter-
connecting said transmission circuit and said
circuit for said recorders in accordance with the
received code address signals.

15. A facsimile switching system comprising a
plurality of facsimile transmitters, each of which
has means for transmitting a continuous repeti-
tion of code signals and for transmitting facsimile
message signals, a switching center, transmission
cireuits for each of s2id transmitters terminating
at said switching center, a plurality of facsimile
recorders, circuits for said recorders terminating
ot said switching center, a code responsive device
at said switching center common to said trans-
mission circuits, means for associating said code
responsive device with a desired transmission cir-
cuit to selectively operate the same in accordance
with the first complete series of code address sig-
nals transmitted from the associated transmitter
after the connection of the code responsive device
to the transmission circuit and switching means
for selectively interconnecting said trensmission
circuit and said circuit for said recorders in ac-
cordance with the received code address signals.

15. In a facsimile switching system, means for
transmittine code address and facsimile message

sienals comprising a message blank having a code

address zone and a facsimile message zone, ang 2
faccimile transmitter adapted to receive said
blank and to scan the elemental areas of said ad-
dress receiving zone and message recording zone
in succession to transmit facsimile signals there-
from.

17. In a faesimile switching system, means for
transmitting code address and facsimile message
sienals comprising a message blank having a code
address-zone and a facsimile message zone, and
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- & facsimile transmitter. edapted during one pe-
-riod of operation to scan said blank along one

co-ordinate only to transmit a repetitive series of

scan said blank along both co-ordinates to trans-
mit the facsimile message signals. |

18. In a facsimile switching system, means for
transmitting code address and facsimile message
signals comprising g facsimile transmitter hav-
ing a code signal transmission zone and g, facsimile

. code address signals and in another period to

10

message transmission zone, means for controlling

said transmitter durmg one period of operation
for repeated scanning of said code signal trans-
mission zone along g single co-ordinate and other

~means for controlling said transmitter during an- .

other period to scan said facmmﬂe messa,ge zone

along both co-ordinates.

19. In a facsimile switching system. means for

Transmitting code address and facsimile meéssage
signals comprising a facsimile transmitter having -

a transmitting eylinder provided with a code sig-
nal transmitting zone and a facsimile message
transmitting zone, means for controlling said
transmitter during one period of operation for
repeated scanning of said code signal transmit-

ting zone in g circular path and other means for

controlling said: transmitter during another pe-
riod to scan said facs1m11e message zone along
8 spiral path.

- 20. In a facsimile system, the combination of
a facsimile transmitter adapted to scan elemental
areas of a message blank to transmit repeatedly

lecting code impulses, a code detector responsive

to said impulses and comprising a distributor,
means for periodically releasing said distributor

for a single revolution in phase with said trans-
mitted code impulses and visual indicating means
selectively operable from said distributor to dis-

- play said selecting code.

21. In a facsimile system, the combination of a
facsimile transmission circuit, g facsimile trans-
mitter adapted to secan elemental areas of a mes-
sage blank to transmit repeatedly a succession of
facsimile signals comprising selecting code im-

pulses and phasing impulses over said circuit, a

distributor normally disconnected from said cir-
cuit, means for associating said distributor with
sald circuit, means including said phasing im-
pulses for operating said distributor in phase with
said facsimile transmitter and selectively opera-
ble means associated with said distributor for
operation in g coded manner in accordance w1th
said selecting code impulses.

22. In a facsimile system, the combination of
a facsimi'e transmission circuit, a facsimile trans-
mitter adapted to scan elemental areas of a mes-
sage blank to transmit repeatedly a succession of
facsimile signals comprising selecting code im-
pulses over said circuit, a distributor normally
disconnected from said circuit, means for asso-
ciating said distributor with said circuit, means
for operating said distributor in phase with said
facsimile transmitter and selectively operable
means associated with said distributor for opera-
tion in accordence with said selecting code im-
pulses. SO

23. In 2 faemmﬂe system, the combination of a
facsimile transmlssmn circuit, a facsimile trans-
mitter adapted to scan elemental areas of a mes-
sage blank to trammzt repeatedly a succession
of facsimile mgnals comprising selecting code
impulses over said-circuit, a distributor associated
with said circuit, means for operating said dis-
iributor in phase with said facsimile transmitter
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‘and selectively operable means associated with
‘said distributor for operation in accordance with
Ise,id selecting code impulses.

24. In a facsimile switching system, a plurality
of facsimile transmitters adapted to transmit se-
lecting code signals and facsimile message sig-
nals, a switching center, circuit connections. from

said tra,nsmltters extending to said switching cen-

ter, switching means at said center for extending

said circuit. connections, means for operating said

transmitters in a manner to transmit repeatedly

o selecting code combination of selecting impulses

and other means controlled from said switching
center for operating said transmitters in 2 man-
ner to transmit facsimile message signals.

29. In a facsimile switching systera, a plurality
of facsimile transmitters adapted to transmit se-
code signals and facsimile message sig-
nals, a switching center, circuit eocnnections from
said transmitters extending to said switching cen-
ter, switching means at said center for extending
sald clrcult connections, means for operating said
transmitters in a manner to transmit repeatedly
a code combination of selecting impulses and
other means controlled by said smtchlng means
for operating said transmitters in g manner to
wransmit facsimile message signals.

20. In g facsimile switeching system, a facsimile
vransmitter adapted to transmit facsimile mes-
sage signals and selecting code signals indicative
of the station of destination of said message sig-
nals, a switching center, a circuit extending from
sald transmitter to said switching center, call
signal means at said switching center responsive
to said selecting code signals irrespective of the
selective nature thereof, indicating means at said
switching center selectively responsive to said se-
lecting code signals for indicating the station of

~destination of said message signals and switch-

g means at said switching center for extending
sald circuit to said station of destination.

Z1. In a facsimile switching system, a facsimile
transmitter adapted to transmit facsimile mes-
sage signals and selecting code signals indica-
tive of the station of destination of said message
signals, a switching center, a circuit extending
irom sald transmitter to said switching center,
call signal means at said switching center asso-
ciated with said circuit and responsive to said
selecting code signals irrespective of the selec-
tive nature thereof, indicating means at said
switching center normally disassociated with said
circuit, means for associating said indicating
means with said circuit, said indicating means
being selectively responsive to said selecting code
signals for indicating the station of destination of
Said message signals and switching means at said
switching center for extending said circuit to
sald station of destination.

28. In a facsimile switching system, g plurahty
of facsimile transmitters, a switching office, a

line connectmg cach of said transmitters with
sald office, means including =ach of said facsimile
transmitters for transmitting facsimile signals

to said switching office and means at said switch-

ing office for translating predetermined ones of

sald facsimile signals into switching cede im-
pulses.

29. In a facsimile switching system, a fac-
simile transmitter having elemental area scan-
ning mechanism, a switching office, a transmis-
sion path connecting said transmitter with said
oilice, a plurality of recording stations, a trans-
mission path connecting each of said recordmg
stations with said switching office, means in-
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cluding: said- facsimile scanning mechanism for
transmitting: a station identifying signals over
said first transmission path to said switching of-
fice, means at said switeching office selectively
operative in accordance with said station identi-
fying signals and switching means at said switch-
ing ‘office. for interconnecting said first transmis-
sion path with one of said recording stations over
ohe 'of :said second mentioned transmission paths
in accordance ‘with said.station identifying sig-
nals.

30. In a facsimile switching system, a fac-
simile transmitter having elemenfal area scan-

nine mechanism, a circuit terminating at said.

transmitter, a transmitting blank for said trans-
mitter, said blank having s message bearing por-
tion and .a coded portion thereon for indicating
the code-designation of the station of destination
of ‘the. message, means including said scanning
mechanism for scanning said blank to generate
facsimile signals corresponding to the coded and
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- messaze portions-thereof, means:for transmitting

said-farcsimile signals over:said- circuit’and means
asscciated’ with said cireuit responsive” to said
siermals generated from:said:coded portion of the
blank to:indicate the station of destination .of
Said message,
RALEIGH J. WISE:
MARVIN-J. REYNQLDS.
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