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'This mvention relates to a telegraph trans-
mission system and more particularly to a print-
ing telegraph system for disseminating: stock,
bond, commodity and like quotations to one or
more remote stations. |

In printing telegraph systems for the dissemi-
nation of market quotations and financial news,
it is the usual practice to use a separate network
and system for each separate service.

As is familiar to those acquainted with the dls-

semination of market news, particularly stock,

bond and like quotations, the demand on the

telegraph system used varies between compara-

tively wide limits: the demand depending di-
recily on the activity of the particular market.

The activity of the market in this case means

the volume of trading or the number of sepa-
rate sales per unit of time, and not the price
fluctuations of the particular commodities. How-
ever, during active markets the price of a com-
modity is likely to fluctuate rapidly and conse-

- quently it is desirous that the subscribers.to the

20
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service or the brokers receive the qg.mtatlons as
soon as possible, With this requisite in Jming the .

operating speed of the telegraph systems used ior

the dissemination of the market news is designed

to approach as nearly as possible the maximum
demand on the system. As the systems are de-
signed for maximum demand in their respective
service, there is considerable time during “slow”
or “average” markets when the systems are idle.

In less active exchanges, such as the Chicago
Grain and the New York Cotton as compared

‘with the New York Stock Exchange, where the

demand on the disseminating system used in con-

junction theremth does nof approach .the ca-.
pacity thereof, the system is idle a greater part -
- of the time.

Thus with a separate telegraph
system aqsocm,ted with each exchange a great

deal of equipment is reqmred which is not effi-

- clently used.

55

In accordance Wlth the above stated condmons
one of the objects of this invention is to estab-
lish a telegraph disseminating system wherein

the quotations or news from a plurality of less
~active exchanges may be disseminated over one
- telegraph system. The advantages of such a
system are apparent in that one system replaces,

a plurality of systems requiring fewer attend-
ants and less eqmpment especially’ receiving
units.

Ancther obJect is to provide a starage system

whereby the quotations of a plurality of ex-

changes may be stored in separate storing units
and subsequently transmitted to % smgle tele—

- to employ four signal storage units.

EVEY,

(Cl, 178—52)

graph disseminating system in a predetemﬂned

preferential order.
More specifically, an object of the invention,
with reference to the quotation storage system

 referred to above, is to provide a control for the

storage units whereby the signals stored in pre-

determined of said storage units have preference

to the disseminating system over those stored
in others of said storage units. That is, with
signals stored in each unif, the signals from

- predetermined of said units will be tra,nsmitted
pefore those in the other units.

'In the embodiment of this invention which will

be herelnaffer described in detail, it is proposed
In this

embodiment two of these storage units are metal-

lic storing transmitters of the type disclosed in

U. S. patent to Wheeler No. 1,576,167, dated May

-9 1925. The other two storage units ars tape

transmitters of the general type disclosed in
U. S. patent to Benjamin No. 1,298,440, dsated
March 25, 1919. It should be kept in mind, how-
that the invention is not limited to these

S0
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particular arrangements of storing units, other

types and arrangements being readily applicable.

A transmitting distributor is used to distribute.

the signals from the storing units to a line and
also provide local impulses which time the action

- and operate various relays. _.
" As the four storing units transmit into only one

channel of the transmitting distributor, a plu-
rality of control relays are provided to direct the

- signals from the various storage units to the .
- transmitting distributor in & predetermined

order.. These relays are neutral relays with var-
ious contact arrangements, each contact arrange-

‘ment being built up aceording to the function

for which it is designed. ‘The various relays are

‘operated by various methods.: Some relays op-

erate by a single impulse of current which is

- supplied from local rings of the distributor.

These relays may be locked in an operated con-
dition by having a steady current supplied to their
coils through one of their own contacts, in which
case, means usually comprising another relay is
required to unlock or break the circuit through
their coils. Other relays are operated by having

battery or ground applied to- their coils from -

other parts of the system, completing circuits

which remain closed until the battery or ground
is removed by the changing conditions in the
system. The method by which each relay is
operated will be hereinafter described as the cir-

cuits therefor are described.
The storage units are divided into two groups,
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viz., preferred and deferred, and the control re-
lays are so arranged that the signals stored in

the preferred units will be transmitted ‘before
those stored in the deferred units. The preferred

‘and deferred storage groups are further divided
The first

into first and second storage units.
preferred storage unit is first in order of selection
and will always be given first chance to transmit
to. the sending circuit. The second preferred
is second in order of selection and the deferred
units are third in order of selection. Usually the

first deferred unit is the flrst selected of the

deferred units but by manually operating a key,
the subsequent choice of the deferred units is

reversed. In each case the choice depends on

whether there are combinations stored in the

storage unit to be selected. A storage unit void
of stored combinations automatically loses 1ts
preferred position in selection and the unit of
the highest order of selection with stored com-
binations will always be chosen first at the trans-

fers. . ,
These and other features will be pointed out

and a better understanding thereof may be had
from the following detailed description in con-
junction with the drawings which describe and

 show one specific embodiment of the invention.
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In the drawings:
Fig. 1 diagrammatically illustrates the arrange-

ments of the storage units, the control means
and the transmitting distributor, and

Figs. 2, 3, 4 and 5 show the detail electrical
circuits of the complete system.

Referring now to Fig 1, the four above mEnu

.-tinned transmitters are represented at Tf, T2,

T3 and T4, and will be hereinafter referred to
as such. The transmitters are shown connected
to the control means represented as Ch which
in turn is connected to the transmitting distri-
butor TD. The contrnl means comprise a plu-

rality of relays by means of whichh the trans-

mitters are connected one at a time io the trans-
mitting distributor in a predetermined manner
from whence the signals are transmitied to the

line. |
| Distributor operation

Referring now to Figs. 2 to 5, the operation of
the transmitting distributor will first be given.
The distributor is adapted to transmit to a dis-
semination system which employs start-stop re-
celving units TK, for example of the form known
in the art as 5-A tickers. The construction of
this ticker is fully disclosed in U. S. patent to
Morton, No. 1,821,110, dated Sept. 1, 1831.. The
signals which control the tickers must be of
the start-stop variety, 1. e., in which each charac-
ter code group is preceded by a starting impulse
and followed by a rest impulse. As the record-
ing units are of the start-stop type, requiring
starting and stopping impulses, and the distri-
butor is of the constantly rotating type, means
is preferably provided whereby the tickets will
not be started and stopped for every revolution
of the distributor when there are no character
code groups to be transmitted. For this condi-
tion a continuous impulse of the same character
as the rest impulse is transmitted to the line.

. Tn the drawings the distributor is indicated by
reference numeral 21 and has four sets of rings.

The first set comprises a solid ring 22 which is.

connected to positive potential and a segmented

- ring 23 with segments numbered { to 18, The

78

second set of rings comprises a solid ring 24
to which is connected negative potential and a

2,172,020

segmented ring 26 having segments numbered |
to 6. The solid ring 2T of the third set is
connected to positive potential and the segmented
ring 28 has segments numbered | to {6. The
fourth set of rings comprises a solid ring 283
which is connected by a conductor 3{ to a polar-

ized transmitting relay 32, and a segmented ring

33 having segments numbered { to 8. Each of
the four sets of rings has an assoclated brush
34, 36, 31 and 38 which successively bridge the

segments of the segmented rings with their as-

sociated solid rings -as the distributor rotates;
the brushes traveling in unison. The segments

of the four segmented rings are connected, as
will be hereinafter described, to various elements
of the system. |

The manner of transmitting a blank character
to the line will now be described. These are the
characters that are transmitted when there are
no character code groups representing letters,
figures, ete. to be transmitted, and for the blank
characters the six variable impulses of the sig-
naling code are all spacing.
is’ desirable when these blank characters are
being transmitted by the distributor to prevent
the receiving tickers from starting and stopping
for each blank character. This is done by chang-
ing the spacing start impulse and the six se-
lecting impulses of such signals to marking im-
pulses. Thus for such signals a continuous
marking impulse is transmitted and the man-
ner and equipment by which this is done will
now be.described. |

- A group of six polarized transmitting relays 41
to 46 have the tongues thereof connected to re-
spective segments | to 6 of the segmented ring
33. The marking or right hand contacts of the
relays are connected in parallel by a conductor
41 to negative potential at 48. The left hand or
spacing contacts of the relays 41 to 46 are con-
nected in parallel by conductors 49 and 50 of the
eighth segment of ring 33 and to the tongue 52
of a cut-off relay 51. The tongue 52 is also con-
nected to a coil 53 of the relay $f, the other side
of which is grounded. Omne side of the coils of
relays 41 to 46 are grounded by a conductor 54.
The other sides of the coils of relays 41 to 46 are
connected through various switching elements,
the exact arrangement of which will be herein-
after described, to a set of code selecting contacts.
¥or this part of the explanation it is only neces-

sary to assume that these contacts are capable of
being operated in combinations representative of

the character code groups to be transmitted and
thereby apply combinations of positive and nega-
tive current to the coils of the polarized relays
4{ to 46. For a blank character the code select-

ing contacts cause the tongues of the relays 41

to 46 to be on their spacing or left hand contacts.

Assume that the brushes 34, 36, 37 and 38 are
beginning to bridge the solid rings with the first
segments of their associated segmented rings 23,
26, 28 and 33, respectively. Only those circuits
completed by the brushes which have reference
to the transmission of characters will now be
described, the other circuits being described later.
As the brush 38 contacts segments I, 2, 3 and 4
of ring 23, positive potential is applied over con-
ductor 58 to a means for changing the selection
of the code selecting contacts, to ground; the
specific arrangement and circuit therefor will be
described later. This will cause the code selecting
contacts to be set in accordance with the as-
sumed character which is a blank. This charac-
ter, however, is not immediately transferred to
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the transmitting relays 41 to 46. The relays &1
to 46 will remain set according to the previous

character group and as the brush 38 contacts

segments | to & of ring 33, a combination of
impulses representative of the settings of the

" tongues of the relays will pass through the coil 8§71

of the transmitting relay 32 to ground. These

- impulses cause the tongue 58 of relay 32 to vi-

10

20

30

brate in accordance therewith, and connect nega-

tive and positive potentials thereto, the impulse
being transmitted over the line to the receiving
units or tickers TK. As the brush 37 reaches
segment (3 of ring 28, a circuit is completed
therefrom over a conductor 58, and through a
coil 6§ of the cut-off relay 5! to ground. This
causes the tongue 32 to move.fo its marking con-
tact which applies marking battery over con-

ductor 50 {o segment 8 of ring 33 and as the brush

38 subsequently contacts this segment, a mark-

ing impulse is transmitted which adds to the

length of the marking rest impulse transmitted

from segment 7. If the next character had been

any other than a blank, the tongue §2 of relay 54
would have been moved to its spacing contact,
as will be hereinafler described, before the brush
38 reached segment 8 of ring 33. This would
cause a spacing start impulse to be transmitted
instead of continuing the marking rest impulse.
Segment T of ring 33 is permanently connected
to negative or marking potential. For the blank
character the tongue 52 also applies marking

~ battery to the spacing stops of the relays 41 to

o
Gt

40
- segments | to 6 on the next revolution thereof,

45

s

Gt
Gk

46 which in turn are. connected through the
tongues of the relays to segments § to 6 of ring
d3. The tongues of relays 4f to 46 are set in
accordance with the position of the code select-
Ing contacts when the brushes 36 and 37 contact

segments {4, 18 and 16 of rings 26 and 28, re-

spectively, as will be hereinafter described.
Therefore, as the brush 38 subsequently contacts

negative potential will be transmitted to the relay
32, As described, negative impulses are trans-
mitted when the brush 38 contacts segments T
and 8, and therefore a continuous flow of negs-

tive potential is transmitted for following revo-

lutions of the brush which continues until g
character other than a blank is set up in the code
selecting contacts. - | |

The operation of the distributor will now be

described on the transmission of & character
other than a blank. Assume that the positive
impulses from segments | to 4 of ring 23 cause
a character code to be set up in the code selecting
contacts. This code will be transferred to the

- polar relays 4i to 46, as will be hereinafter de-

€3

70
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scribed, when the brushes 36 and 37 contact seg-
ments (4, 15 and 16 of rings 26 and 28 respectively.
The circult from segments {4, {5 and 16 of ring
26 passes over conductor 62 and through a coil
63 of the cut-off relay 51. This causes the tongue
82 to contact its spacing contact and in so doing
applies spacing potential toc segment 8 of ring 33
and to the spacing contacts of the relays &1 to
46. Now, when the brush 38 reaches segment 8

of ring 33, a spacing impulse will be transmitted
The spacing and
‘marking contacts of the relays 41 to 46 now have

which is the start impulse.

respective potentials connected thereto and the

tongues are selectively set and are connected to

segments | to 6 of ring 33. ‘Therefore, on the
next passage of the brush 38 over segments { to 6

a combination -of impulses representative of the’

setting of the tongues of relays 4f to 46 will be

transmitted. As the brush 38 subsequently

Ing the period between characters.

2,172,920 ' 3

reaches segment 1 of ring 33, a marking rest im-

pulse is transmitted and concomitanily the brush

31 contacts segment 3 of ring 28 and as described
causes. the tongue 52 of relay 51 to move to its

marking contact and apply marking battery to
segment 8 of ring 33 and to the spacing stops

- of the relays &1 to 48.  However, before the brush

38 reaches segment 8 of ring 33, brush 36 con-

tacts segment 14 of ring 26 and, as heretofore . '

described, when other than blanks are to be

transmitted, a circuit is completed through the

10

coil 63 of relay 84, causing its tongue to move to
i%s spacing contact. Therefore, another starting

impulse is transmitted from segment 8 of ring
33 for the next character, provided the character
set- up .in the code selecting contacts is not a
blank. . a ‘

Thus it can readily be seen that the function of
the. cut-off relay is to prevent the sending of a
spacing start impulse and other spacing impulses
when there are blanks or no characters set up in
the code selecting contacts. Therefore, a steady
marking impulse is maintained on the line dur-

tecngue of relay $i is on either of its contacts, a

locking circuit is completed through the coil 53

to hold the tongue in its last operated position.
The setting up and transferring of code com-
binations from the code selecting contacts to the

transmitting relays 41 to 48 is the basic operation

involved in transmitting tc the line. In this sys-
tem there are & plurality of sets of code selecting
contacts. The other operations consist of setting
up the various sets of code selecting contacts and

then choosing and connecting the set of selecting

contacts from which it is desired to transmit to
the transmitting relays. -

In this system three sets of the so-called code

When the

15

20

23

30

selecting contacts are employed. Each contact

of each set is controlled by an individual select-
ing relay. The relays of the first code selecting
contact set are controlled by the transmitter Ti,

the second set by transmitter 'T2 and the third set
by transmitters T3 and T4. |

Selecting relays of tmnsmiiter Tl
. Referring now to Fig. 5, the first transmitter

represented at T( is a metallic storage trans-

mitter, for example of the type disclosed in the
above mentioned Wheeler patent. A full descrip-

40

45

o0

tion of the operation of this transmitter is not

necessary as various suitable storing transmit-.

ters are well known in the art, it being sufficient

to say that code combinations of signals are

adapted to be stored therein and subsequently:

transmitted therefrom as will be hereinafter de-
scribed. -

A set of tongues 66 on the traﬁsmittihg arm

of the transmitter T! are adapted to make contact -

with a grounded bus bar 67 in combinations rep-

resentative of the character codes to be trans-

mitted from the transmitter. As is well known,

these tongues 66 are operated by groups of selec-

tively positioned pins in the storing transmitter
drum, each group of pins being set in combina-
tions representative of the character codes stored
therein by some means such as a keyboard. ¥ach

6o

60

6o

tongue of transmitter T{ is connected to one of -

the individual associated neutral relays 68 to 73.

The other sides of the relay coils are connected

70

in parallel by a conductor 14 to battery. Thus

in their normal position according to the code

.the relays 68 to 13 will be operated or remain

group set up in the transmitter Tt associated

with the current position of the transmitting

(5
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arm. The relays 68 to 13 comprise what is known
as the selecting relays of transmitter T! and
functions performed by these relays will be de-
scribed later. These relays are neutral relays
and are similar to other relays to be hereinafter
mentioned with a plurality of movable tongues.
The tongues of each relay are adapted to move
simultaneously when the relay is energized,
breaking away from their respective so-called
break contacts and making contact with thelr

so-called make contacts. Some tongues have

only a break or make contact assoclated there-
with while others have both.

Selecting relays of transmitler TZ

The second transmitter T2 is similar to trans-
mitter T1 and has a grounded bus bdr 16 and a
set of movable tongues 171 which are connected
to the coils of individual associated relays 18 to
83. The other sides of the relay coils are also
connected by the conductor 714 to battery. There-
fore, these relays will likewise be operated or re-
main in their normal position according to the
position of their associated tongue in transmitter
T2. The relays 18 to 83 comprise the selectlng
relays of the transmitter T2, |

. Selecg:mg relays of transmitters T3 and T4

A set of six neutral relays 84 to 89, Fig. 3,
comprises what is known as the selecting relays
of the two tape transmitters T3 and T4. These
transmitters are controlled in the usual manner
by a tape but a special switching arrangement

- has been provided for chceosing the transmitter

10

T
ot

60

which is to set up the code combinations in the
selecting relays 84 to 89. A description of the
manner in which this choice of tape ‘ransmit-
ters is made will be included later in the descrip-

. tion as it is associated with other operations and

will be more clearly understood after having de-
scribed this operation first.

Operation of transmitter T1

The three sets of selecting relays 68 to 713, 18
to 83 and 84 to 8% have been identified and the

manner in' which each group is chosen and al-

lowed to transfer its code combinations to the
above mentioned transmitting relays 41 to 46
will be described.

It will be assumed that the system is just being
started and that none of the neutral relays is
operated, with exceptions hereinafter mentioned.
It will also be assummed that the transmitting
distributor is transmitting a continuous marking

rest impulse as hereinbefore described by means

of the cut-off relay 51. Further assume that
nothing but blanks are stored in the transmitters
Ti to T4 and that the impulses for operating the
transmitters are being cut off as will be herein-
after described in conjunction with the auto-

stop operation. With blanks in the transmitters

6o

70

15

none of the code selecting relays will be operated.

Let it be supposed that transmitter T subse-
quently has some character code combinations
stored therein. Due to the construction of the
storing transmitter T, the transmitting arm is
two characters behind the setting-up arm and
means must be provided to step the transmitting
arm ahead to pick up the stored character groups.
A further means must then be provided whereby
hereinafter described switching relays can switch
the contacts of the associated code selecting re-
lays 68 to 13 to the transmitting relays #1 to 486.

As the character groups are stored in the trans-
mitter TI, the setting-up arm _is stepped ahead

2,172,920

and the auto-stop mechanism s restored to nor-
mal (this mechanism will be described later).

With the auto-stop mechanism in its normal
condition the relay 91 is deenergized. "After the

restoration of the auto-stop mechanism to nor-

mal, the next passage of the brush 34 over seg-
ments | to 4 of ring 23 completes a circuit from
battery at the solid ring 22, over the brush 34,

through segments { to 4 of ring 23, over con-

ductor 58, through the tongue 93 and break con-
tract of a relay 94, over conductor 96, through the
break contact and tongue 97 of a relay 88, con-

tinuing over conductor 89, through the tongue

i0f and break stop of relay 91, over conductor
102 and through the coll of transmitting arm
operating magnet 103 of the storing transmitter
T to ground. Under the assumed conditions the
brush 34 will complete the above circuit for every
revolution thereof and advance the transmitting
arm one step for each revolution, the cut-off
relay 51 meanwhile continuing its transmission
of a marking rest impulse,

i0

26~

The second step of the transmitting arm ca.uses |

selected pins in the storing transmitter to be en-
gaged and thereby operates associated tongues

66 to make contact with the grounded bus bar

67 in combinations representative of the first
character group stored in transmitter T1. The
operated tongues complete circuits from the
grounded bus bar 67 through the coils of their
associated code selecting relays 68 to 13 to bat-
tery and thus one or more of the relays are op-
erated in a combination representative of the
first setting of the pins in the transmitting drum.
Tongues (08 of relays 68 to 713 are connected

in parallel by a conductor 186 and through the.

coil of a relay 98 to battery.” Associated make
contacts of the tongues (04 are connected in
parallel by conductor 187 to ground. Thus as
any one of the selecting relays 68 to 13 is op-
erated, the circuit to relay 98 is completed
which operates the same. The function of relay
98 will be heinafter described.

As the brushes 36 and 37. contact segments
15 and 16 of their associated rings 26 and
28 subsequent to the operation of the selecting
relays 68 to 13, the combination set therein is
transferred to the transmitting relays 41 to 48.
One side of each coil of the transmitting relays
41 to 46 is grounded by conductor %4 and the
other side is connected by individual conductors
of a cable 105 to associated tongues 108 of a
relay 109. The break contacts associated with
the tongues 108 are connected by a cable {1 to
respective associated tongues 112 of a relay 113,
The break contacts of relay (I3 associated with
the tongues 112 are connected by a cable {4 to
respective tongues 116 of the selecting relays 68 to
13. The break contacts of relays 68 to 13 associat-
ed with the tongues {16 are connected in parallel

by & conductor 11T to segments 14, 15 and 16 of

the ring 28. The make contacts asscciated with
the tongues (16 are connected in parallel by a
conductor 118, through a tongue 119 and break
contact of relay 91, over a conductor 121, through
the coil 63 of the cut-off relay 51 and over con-
ductor 62 to segments (4
Thus, &s.the brushes 36 and 371 contact segments
(4, 15 and 16 of rings 26 and 28, marking and
spacing potential is applied to the make and
break contacts respectively associated with the
tongues {i6 of relays 68 to 13. The tongues of
the relays 68 to 13 are set In & combination
representative of the setting of the tongues 66
of the transmitter TI and therefore marking and

15 and 16 of ring 26.
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spa.cing potential will- be applied over the above

- described circuits to the coils of the transmit- -

ting relays 41 to 46 to operate the same in g
similar combination. The transmitting relays
4f to 48 in turn, subsequently apply a similar
combination of marking and spacing potentials
to segments 1 to 6 of the ring 33 as hereinafter
described.

One or more of the tongues {16 of relays 68

to 78 will be operated to its marking contact be-
cause the combination is not & blank and there-
fore as the brush 36 contscts segments 14, 15
and 16 of ring 26, negative battery is applied
through the coil 83 of the cut-off relay 5! to
ground through the above described circuits in-
cluding the coil of one or more of the transmiit-
ting relays 4§{ to 46.
moves the tongue of rela.y 5! to its spacing con-
tact which in turn applies positive potential to
segment 8 to ring 33 and to the spacing contacts
of the transmitting relays 41 to 46. Therefore,

" when the brush 38 subsequently contacts segment

8 of ring 33, a spacing start impulse will be
transmitted to the line as hereinbefore described.
The tongues of the trensmitting relays 4f to 46

being operated in accordance with the code com-
bination apply spacing and marking potentials -

from respective contacts thereof to respective
segments § to & of the ring 33.
sage of the brush 38 .over these segments a cor-
responding character code will be transmitted to

" the line followed by a marking rest impulse from

-
wl

40

segment 7.

mitted to the line and this transmitter is in con-
trol of the circuits. -

Up to this point the stepping impulses for the
operating magnet 183 of the transmitter Tl were

 derived from segments { to 4 of ring 23 and

passed through the armature 93 and break con-

tact of relay 84, the tongue 97 and break contact

- of relay 98, conductor 99 and the armsature 1064

50

80
- . to the operating magnet 103 has been described.

(£3

and break contact of relay 91. It will be re-
membered that relay 98 was operated when one

: or more of the selecting relays 68 to 13 are

e¢nergized and therefore this circuit to the op-
erating magnet 163 is broken. However, the

- operation of relay 98 completes another circuit

to the operating magnet {03 in conjunction with
the brush 37. This circuit is from posifive bat-

tery at ring 21, over brush 31, through the seg-
" ments f to 3 of ring 28, over a conductor 124,

through the break coniact and associated tongue
126 of a relay 127, over a conductor 128, through
break contact and associated tongue 129 of a
relay - 184, continuing over a conductor
through the tongue 133 and break contact of re-
lay 94, over conductor 134 and through the make

~contact and associated tongue 136 of relay 98

to the eonductor 88. The circuit from here on

Thus after the operation of relay 98 operating
impulses for the magnet 103 come from the seg-
ments | to 3 of ring 28. This renders the im-

pulses from the segments t to 4 of ring 23 avail-

able for other operations as will be described.
Auto-sto'p operation |

As is well known to those versed in the art,

the auto-stop on a storing transmitter is a mech-

anism . which breaks the circuit to the trans-

mitting arm operating magnet when said arm
approaches within a predetermined number of

combinations of the setting-up arm. Assume

that after the transmission of a plurality of com-

-This marking impulse-

On the next pas-~

" Thus the first combination set up
in the pins in the storing transmitter T# is trans-

- segments {4,
described above, the circuit to the make contacts

132,

- cuit from segments 14,

binations the tra.nsmitting arm approé,ches the
setfing-up arm. TUnless some means were pro-

=

vided for stopping the transmitting arm, the

two arms would jam and cause trouble. There-
fore, when the transmitting arm approaches
within two combinations of the setting-up arm,
an auto-stop contact 137 on trensmitter T1 is

‘mechanically opened, This occurs concomitantly

with passage of the brush 37 over segments |,
2 and 3 of ring 28.
contacts segments {0, {1 and 12 of ring 28 and
an impulse is sent therefrom over a conductor
138 to a point 135. With the auto-stop contact
closed, the impulse from segments 40, it and 2
of ring 28.divides at point {39; half going through
the right hand coil of relay 9§, over conductor
141 and through the auto-stop contact 137 to the

grounded bus bar 67, the other half going through

the make-before-break contacts 142 of relay 9,

- over conductor 44 agnd through the left hand

coil of relay 81 to ground. The two coils of relay

8 are opposed and therefore with contact 137

closed, the relay will not be operated by the
above Impulses. However, when the auto- st(}p

- contact 137 is open, the rlght hand coi] is open-
- circuited and thus the current in the left hand

coil will operate the relay $i. As the relay 81

“operates, the make-before-break contact {43

opens the circuit from segments 10, ¢§ and (2
of ring 26 10 the left hand coil of relay 8{ and
applies negative potential over the tongue (46

of the make-before-break contact 143, over con-

ductor {44, causing the relay to become locked

in its operated position, When the tongue §0¢

of relay 81 is operated, it opens the circuit to
the operating magnet 103 of the transmitting
arm. Thus, further impulses to the operating
magnet 03 are cut off as long as the relay 91

remains operated which prevents the transmit-

ting arm from advancing, However, the com-
bination which is stored in the drum at the po-

sition where the transmitting arm is halted will

still be effective on the tongues 66. They in turn

are still effective on the code selecting relays 68

to 13 and unless some means is provided to pre-
vent it, this combination will be repeated over
and over each time the brush 38 passes over the
segments § to 6 of ring 33 as this combination

is transferred to the transmitting relays 41 to

46 every time the brushes 386 and 37 contact the
I5 and 16 of rings 26 and 28. As

The brush 36 subsequently '
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associated with the tongues 116 of relays 68 to
13 passed through the tongue 19 and break con-

tact of relay 9f. Through these make contacts
marking potential was supplied to the transmit-
ting relays 4{ to 48 in combinations representa-
tive of the operated relays as the brush 36 con-
tacted segments {4, 15 and (6 of ring 26. When
the relay 91 is operated, however, the circuit

supplying marking potential to these make con--

tacts is opened and said make contacts are con-

" nected through the tongue 119 and make contact

of relay 91 and over a conductor 147 to the con-
ductor {171. Now, when the brush 37 contacts

segments 14, {5 and 16 of ring 28, spacing poten-

tial is applied to both the make and break con-

b6

60

65

tacts of relays 68 to 13 associated with tongues

116 and therefore all the fransmitting relays
4t to 46 will be operated to set up a combination
consisting only of spacing impulses. As the cir-

through the cut-off relay 51 is opened at the
break contact associated with the tongue {19 of

70

15 and 16 of ring 26

relay 91, the cut-off relay will not be operated to 75
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- spacing,

and as described will cause & marking
rest impulse to be transmitted as the brush 38
contacts segment 8 of ring 33, The rest impulse
is continued throughout subsequent revolutions
of the brush 38 as hereinbefore described until
the cut-off relay 5l is operated to spacing. Thus
the combination which is stored in the selecting
relays 68 to 13 will not be transmitted, but will
remain stored until the setting-up arm of trans-
mitter T1 moves ahead and allows the auto-stop
contact I37 to close. | | |
When the auto-stop contact 137 eventually
closes the relay 91 will remain operated until the
brush 36 contacts segments 10, 11 and {2 of ring
26, which supplies a negative impulse over con-
ductor 138, through the right hand coil of relay

91, over conductor 141 and through the auto-
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stop contact 131 to ground. This time this im-
pulse will pass only through the right hand coil
of relay 91 because the circuit to the lefi hand
coil is open at the make-before~break contact
143, This impulse passing through the right
hand coil of relay 91 will neutralize the effect
of the locking circuit through the left hand coil,
releasing the armatures and aliowing the relay
to return to normal. Now, when the brushes 36
and 371 reach segments (4, 15 and 16 of rings 26
and 28, transmission will again be resumed as
the system is restored to the condition described
in conjunction with the transmission of the first
combination and the next combination to be
transmitted will be the one that was stored in
the selecting relays 68 to 13.

. Transferring from transmitier T1 to T2

Up to this point it has been assumed that
iransmitter Tt is the only transmitter which has
had any character combinations stored therein.
However, while the combinatons in transmitter
T| were being transmitted, the other transmit-
ters may have had combinations stored therein
and let it be assumed that transmitter T2 has
combinations stored in its drum, these combina-
tions being stored while transmitter Ti had con-
trol of the circuits and was transmitting to the
line.

As the setting-up arm of transmitter T2 ad-
vances, the auto-stop mechanism Is restored to
normal. This auto-stop mechanism. is substan-

tially the same as that of transmitter T{ and its

operation will be described later. With the suto-
stop in its normal unoperated condition, the relay
{51 will be unoperated and a circuit will be com-
pleted from segments 4, 5 and 6 of ring 28, over &
conductor 152, through the tongue 153 and break
contact of relay 94, over a conductor 154, through
the break contact and tongue 158 of a relay 197,
over a conductor 158, through the tongue 159 and
break contact of relay 151, over conductor 16
and through the coil of the transmitfing arm op-
erating magnet 162 to ground. Therefore, for
these conditions as the brush 371 contacts these
segments an impulse will be received by the mag-
net 162 causing it to advance the transmitting
arm one step for each revolution of the brush.
On the second step. of the transmitting arm the
tongues 17 of transmitter T2 will be operated in
o combination representative of the flrst combi-
nation stored in the drum. This combination
will in turn be transmitted to the associated code
selecting relays 18 to 83, as one side of each of

the relays are.connected by conductor 14 to bat-

tery and the other sides are connected to ground

at the bus bar 716 through individual circults

completed by the respective tongues 11 when op-

2,172,920

erated. A tongue 163 of each of the relays 18 to
83 is connected in parallel by & conductor (684
through the coil of relay {81 to battery. The
associated make contacts of tongues 163 are con-
nected in parallel by conductor 10T to ground.
Therefore, as one or more of the relays 18 to-83
are operated, the circuit to relay 157 is completed
which operates the same. This condition is es-
tablished when the transmitting arm engages the
first set of selected pins in the drum of trans-
mitter T2. With relay 157 operated, the circuit
from segments &, 5 and 6 of ring 28 to the trans-
mitting arm operating magnet 162 is opened at
the tongue 156 of relay 151 and following pas-
sages of the brush 37 over these segments will
not advance the transmitting arm. 7Thus the
transmitting arm of transmitter T2 remains en-

gaged with the first set of selected pins in the

drum and is now prepared to take control of the
circuits at the next opportunity offered by the
transmitter T1 as will be described.

Fach group or plurality of groups of combina-
tions in each storing unit are separated by one or
more blanks, usually several blanks, when a sub-
stantial length of time elapses between the set-
ting up of these groups. More specifically, after
setting up combinations in the storing transmit-
ters, if there are no more combinations to be
immediately set up, a series of blanks are set up
in the drum. In the tape used with the tape
transmitter these blanks take the form of tape
steppers or blanks in the tape. These may be
inserted between the groups automatically or

manually and their purpose is to insure that all

the stored combinations will be transmitted be-

fore the associated auto-stop devices stop the

advancement of the transmitting arms or tape in
the storing and tape transmitters respectively for
a. prolonged period of time. The occurrence of &

blank character in transmitter Tl renders trans-

mitter T2 operative. |
Assume that there are no more combinations
in transmitter Ti and that the transmitting arm
is associated with one of the sbove mentioned
blanks. As described, this condition returns all
of the code selecting relays 68 to 13 to normal
and consequently releases the relay 98 allowing
it also to return to its normal unoperated posi-
tion. When this occurs, the circuits are ready
to be switched to the transmitter T2. Assuming
that the time required for relay 88 to become de-
energized is greater than the length of time that
the brush 37 is in contact with segments 1, 2 and
3 of ring 28, the following contact of brush 31
with these segments completes the following cir-
cuit: from battery at ring 21, over brush 31,
through segments {, 2 and 3 of ring 28, over con-
ductor 124, through the break contact and tongue
126 of relay 121, over conductor (28, through the
break contact and tongue 129 of relay 131, over
conductor 132, through the tongue 133 and break
contact of relay 84, over conductor {34, through
the break contact and tongue 166 of relay 98,
over conductor 161, through the tongue 1688 and
make contact of relay (57, these last two relays
being deenergized and energized respectively as
described above, over conductor 168, continuing
through the break confact and tongue 171 of
relay 94, over conductor (12 and through the
coil of relay {13 to ground. This energizes relay
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{18 which is locked in ‘an operated condition by -

a circuit through its tongue 1713 and make con-

tact, over conductor 174 and through the tongue

116 and bresk contact of a relay 117 t4 battery.
A tongue 118 of each of the code selecting re-

({2
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through the coil of relay 94 to battery,

lays 18 tc 83 of transmitter T2 is connected by an.

individual conductor of cable |14 to the: ‘respec-
tive make contacts associated with the tongues

112 of relay 113.. The tongues 1i2 of relay {13
—are connected as described above through break:
contacts and tongues of relay 109 to respective
coils of the transmitting relays 41 to 46. There-

fore, for these conditions, when the relay (13 is

‘energized, tongues 116 of the selecting relays 68
to 13 of transmitter T are disconnected from

respective coils of the transmitting relays 41 to

46 and the tongues {18 of the selecting relavs 18
to 83 connected to respective coils of the trans-
. mitting relays.

15

also
and
and
and

The operation of relay 1k
applies ground through a make contact
tongue 1719 thereof over conductor (81

thereby operating relay 04.

’.

Transmzsszon from transmitlter T2

The transmlssmn of the combmatmns stored

“in the drum of metallic storage transmitter T2
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the operation of relay (151.

will now be described and it may be helpful to

keep in mind that relays 113, 157 and 94 involved

in the hereinafter described circuits are operated.

As brush 37 contacts segment. 3 of ring 28, the
tongue of cut-off relay 91 is actuated against its

‘marking contact in the same manner as when

the transmitter TI was sending. Then as the
brushes 36 and 37 subsequently contact segments

(4, 15 and 16 of rings 26 and 28 respectively, the.

combination stored in the selecting relays 718 to
83 will be transferred to the transmitting relays
4y to 46 as said brushes apply marking and

spacing potential to the make and break contacts

associated with the tongues 118 of said selecting
relays. This transfer is accomplished in sub-
stantially the same manner as the transfer from
the selecting relays 68 to 13 which was described
above.
relays T8 to 83 is the one which previously caused
During the transfer
operation the cut-off relay %1 is operated to spac-

ing causing the brush 38 to transmif a spacing

start impulse which is followed by six code im-
pulses representative of the setting of relays 44
to 46 and a rest impulse. In the meantime the
next combination will be set up in the selecting

relays 18 to 83. Concomitantly with the trans-

mission of the first combination to the line, the
brush 37 contacts segments’i, 2 and 3 of ring 28
and sends an impulse therefrom over conductor

128 through the break contact and tongue 126 of
relay 127, over conductor {28, through the break

contact and tongue . 129 of relay 13{, over con-
ductor {32, through the tongue {33 and make con-
tact of relay 94, over conductor 182, through the
make contact and tongue (56 of relay 151, over
conductor 158, through the tongue 159 and break
contact of relay (91,
through the coil of the transmitting arm operat-
ing magnet 162 to ground. This steps the trans-
mitting arm ahead to engage the next set of
selected pins in the transmitter drum and the

representative combination is subsequently trans-

mitted in the same manner as the first described
combination,

The operation of the auto-stop mechanism on
transmitter T2 is similar to that described above
in connection with transmitter T1.
two opposed coils, like relay 91, and with trans-
mitter T2 in control of the circuits, an impulse is

transmitted to relay {5} as brush 37 contacts seg-
ments 10, I{ and 12 of ring 28. If the auto-stop

'contact is closed, thls 1mpulse dnudes half gmng

2, 172, 920

The combination transferred from the .

over conductor 161 and.

Relay {51 has

.

through each coil of relay 154 and not operating :
it. However, if the transmitting arm of the

transmitter ‘T2 has approached within two com-
binations of the setting-up arm, the auto-stop
contact 183 will be opened, and the impulse from

- segments 10, {1 and 12 will operate the relay 151.

The relay (51 is locked in its operated condition

by a circuit through its make-before-break con-

tact 184 and will remain energized until the

setting-up arm advances to let the auto-stop con-

tact 183 close, whereupon the next impulse from

‘segments 10, {1 and 12 of ring 28 will néutralize

the locking ecircuit, allowing the relay 151 to re-
turn to normal. With relay 151 operated, the cir-

- cuit to the transmitting arm stepping magnet 162

is broken and meanwhile the cut-off relay 51 will
cause a long marking rest impulse to be trans-
mitted in the same manner as the rest impulse
was transmitted when the auto-stop contact 131

of transmitter T1 was opened.

At the time that transmitter T2 took control
of the
plurality of blanks between its setting-up and

transmitting arm approach within the minimum
two steps of the setting-up arm. This is accom-
plished by continuing the impulses to the trans-

-mitting arm operating magnet 103 until the auto-

stop contact 137 is opened. It will be recalled that

at the time transmitter T2 took control of the

circuits relay if3 was energized which in turn

caused relay 94 to be energized. The energiza-

tion of relay 94 completes a circuit from segments
4. 5 and 6 of ring 28, over conductor 152, through
the tongue 183 and make contact of relay 94, over
a conductor {86, through the break contact and
tongue {36 of relay 98 and over conductor §3
through the tongue 10{ and break contact of relay
9¢ to the transmitting arm operating magnet 103.
Thus for these conditions, each contact of the
brush with segments 4, 5 and 6 will cause the
transmitting arm to be advanced one step and
continue to do so until the auto-stop contact 137
is opened; which in turn opens the circuit to the
operating magnet 103 as hereinbefore described
with the transmitting arm two steps behlnd the
settlng -Up arm.

Transfer from transmitier T2 to TI

Assume that while the transmitter T2 had con-
trol of the circuits and was sending to the line,
its stored combinations, additional characters
had been stored in transmitter Ti1. At the next

opportunity offered by transmitter T2, transmit-

ter Ti will again take control of the circuits and

send its stored combinations to the line. The tape.
transmitters T3 and T4 may also have combina-

tions stored in their associated tapes ready to
be transmitted by their respective transmitters,
but due to the predetermined order of selection,

circuits, transmitter T1 may have had a

b
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transmitting arms and it is desirable that the
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the preferred transmitter T{ will be allowed to

transmit its combinations first. This feature
comprises one' of the novel elements of this in-
vention and will now be described in detail.
When the storing of combinations in transmit-
ter T2 is completed for the time being, a plurality
of blanks are stored therein. As described, this

mitted and insures that the auto-stop mechanism
will not stop the transmitting arm for a prolonged
interval with other than blanks stored between

60

allows all the stored combinations to be trans- |

70

it and the setting-up arm. When the transmit-

ting arm comes in contact with the first stored

blank, all the selecting relays 18 to 83 will be re- g
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~ furned to their nerms:l lineberated position. This

in turn causes the deenergization of relay 151.

When the transmitter Tl begins to have com-

- binations stored therein while transmitter T2
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- the brush 37 contacts segments |,
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is transmitting, the advancement of the setting-

up arm allows the auto-stop contact {37 to close.
Thereupon relay 91 is deenergized and completes
the above described circuit from segments 4, §
and 6 of ring 28 through the contacts of relays

94. 88 and 9! to the operating magnet 103 of the

transmitting arm. Impulses from segments 4, 5

and 6 will then cause the transmiiting arm of
the transmitter Tl to be advanced until the

blank characters are cleared out and the con-
tacts thereof engage a row of selected pins in the

drum. As described, this will cause the selective

operation of the selecting relays 68 to 13 which in
~ turn cause the operation of relay 98. Relay 98 in

turn opens the circuit of the transmitting arm
operating magnet {03 and thereby halts the ad-
vancement of said arm with the tongues 66 in
contact with the first stored combination in its
associated drum. Now, when the next blank in
transmitter T2 is associated with the contacts
of its transmitting arm, the control of the opera-

tion of the distributor transmitter will be trans-

ferred back to transmitter Ti. This blank allows
all of the selecting relays 18 to 83 to return to
their normal unoperated position which in turn
causes the deenergization of relay 181, Now, as
2 and 3 of
ring 28, an impulse will be transinitted over con-
ductor 124, through the break contact and tongue
126 of relay 121, over conductor 128, through the

break contact and tongue {29 of relay i3f, over

conductor 132, through the tongue 33 and make
contact of relay 94, over conductor 182, through
the break contact and tongue 187 of relay 81,
over conductor 188, through the tongue 188 and
make contact of relay 98 and over conductor 18
through the coil of relay 17171 to ground. This
impulse energizes relay {11 which in operating

breaks the locking circuit of relay 113. As relay -

113 returns to its normal condition, the tongues
(18 of the selecting rzlays 18 to 83 are discon-
nected from the coils of the transmitting relays
4i to 46 and the tongues 116 of the selecting
relays 68 to 13 of transmitter Tl connected there-

to. Af the same time the tongue {19 of relay 113

breaks the circuit of relay 94 allowing it to re-
turn to normal. Now the circuits are restored
to the same conditions that they were in when

. transmission first began from transmitter T1 and

55
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begins to transmit its second
In

transmitter T
eroup of combinations as described above.

the meantime impulses are being transmitted to

the transmitting arm operating magnet 162 of
transmitter T2 from segments 4, § and 6 of ring
28 over conductor 152, through the tongue 153
and break contact of relay 94, over conductor 154,

 through the break contact and tongue 156 of
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relay 151 over conductor 158 and through the
tongue 159 and break contact of relay 151 to the
operating magnet 162 since several blanks are
preferably stored in the transmitter at the end
of cach group of characters.
continue to advance the transmitting arm until
the auto-stop contact 183 is opened or a com-
bination other than a blank is set up in the code
selecting relays 18 to 83 causing either the relay
181 or relay 157 to operate and open the circuit
to the operating magnet 162, as described above.
"~ From the above description it is evident that

the main function involved in switching from

one storing transmitter to the other is the oper-

These impulses
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ating of the relay 118. All other operations lead
up to the point for this operation and allow it
to take place only after the complete transmis-
sion of the group of combinations stored-in the

‘transmitting transmitter.

- The report of each sale on an exchange neces-
sitates the transmission of a plurality of code
combinations usually divided into three groups.

The first group represents the stock or commod-

ity sold; the second group the number of shares
or the amount of the commodity sold and the

third group represents-the price at which the
shares or commodities sold. The first group usu- .

ally consists of letters and the second and third
groups numerals and fractions, respectively. The

combined three groups are referred to as a single
‘quotation. |

-Tt. would lead tc much confusion if the switch-

over from one transmitter to another occurred

while a quotation was only partly transmitted

and the novel means by which the switchover,

in the middle of a quotation is prevented consti-
tutes one of the features of this invention. Re-
ferring to the above description, the switchover
can take place only when either of the relays
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98 and 157 associated with the transmitter which

up to this time has control of the sending cir-
cuits, is deenergized. This condition is estab-
lished only when a blank is associated with the
transmitting arm of the transmitting transmit-
ter. And as the blanks are interposed in the
stored combinations only between quotations or
groups of quotations, a switchover can occur only

between quotations or groups of quotations.
- Therefore, the quotations are not broken up or

subdivided. If the transmission from a trans-
mitter is halted by the auto-stop with a quota-
tion partly transmitted, the switchover cannot
occur because either of the relays 98 and 19T as-
sociated with this auto-stopped transmitter will
be energized and as herecinbefore described, pre-
vent sald switching operation.

Metallic storage transmitters of the type of TI
and T2 have a limifed storage capacity, deter-

mined by the number of sets of pins in their
drums. In the event that one of the transmitters
in control of the sending circuits should keep
control of said circuits for a prolonged length of
time by not transmitting any blanks to switch
the control to the other transmitter, the number
of combinations stored in the meantime in said
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other metallic storage transmitter may approach -

the capacity thereof. For this contingency =a
means is provided in connection with each stor-
ing transmitier to signal the operators at kKey-
boards setting up combinations in the respective
transmitter drums that the number of stored
combinations in their respective transmitters is
approaching the capacity thereof, as hereinafter

described. A contact (not shown) on the trans-

mitting arm of each metallic storage transmitter
is adapted to be.closed by the associated setting-
up arm whenever the setting up arm approaches
within a predetermined number of combinations
of the transmitting arm. The closing of these
contacts completes circuits to signal lamps (not
shown) located adjacent the keyboard associated
with respective transmitters.

Transferring from transmitters T1 and T2 to the
tape transmittmg channel

~ As described above, there are three sets of code
selecting relays 88 to 13, 18 to 83, and 84 to 8.
The third set 84 to 89 serves as the selecting re-

“lay group of both of the tape transmitters T3 and

bb
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- tongues 108 of the relay 108. As set forth above,
the break contacts associated with the tongues
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Tﬂ,: and the transfer of the control of the dis-

tributor transmitter from the relays 68 to 13 to
the relays 84 to 89 will now be described.
Tongljes 92 of each of the tape storage trans-
mitting channel selecting relays 84 to 88 are con-
nected by individual conductors of a cable 198
to respective make contacts associated with the

108 of relay (09 are connected through the

tongues ({2 of relay {13 and break and make
* contacts thereof to the selecting relavs 68 to 13

and 718 to 83, respectively, of the storing transmit-
ters T1 and T2.

Thus the major function in switching from either

of the metallic storing transmitters T¢! or T2 0
the tape transmitters is the operation of re~ .

lay 108. If one or both of the tape trans-
mitters are in & condition to transmit, i. e.,

have perforated tape ready to be run through

their respective transmitters, a combination will
be set up in the code selecting relays 84 to
89 as will be hereinafter described. Also if
the relays. 88 and 157 are not operated, indicat-
ing that there are no combinations stored in
either of their associated metsallic storing trans-

- mitters Tt and T2, the circuits will immediately
- . be set up for operating the relay 189 for switch-

30

ing the selecting relays 84 to 89 into control of
the transmitting relays 41 to 46. The method

of switching the transmitfing relays 4! to &8

- from transmitter T or T2 to transmitter T3 or

35

T4 will first be described, after which the method
of selecting either of the two transmitters T8 and

T4 will be given. _
Assume that transmitter T4 is in control of

the transmitting circuits and the opportunity

 arises to allow the tape transmitting channel to
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transmit its stored combinations. A further as-
sumption must be made that transmitter T2 has

‘no stored combinations, otherwise that transmit-
ter will be selected because of its predetermined

order of selection, and in this assumption relay

{57 will not be operated. The combination set

up in the selecting relays 84 to 89 corresponds to
the first perforated character in the tape waiting
in one of the two tape transmitters. The man-
ner in which the first character is stepped into
the waiting transmitter will be explained here-
inafter. B oo S |

A relay 194 (Fig. 3) has one side of its coil con-

nected to ground and the other side connected
by a conductor 196 in parallel with the tongues

187 of the first five tape transmitting -channel
selecting relays 84 to 88. The make contacts as-

sociated with the tongues 187 are connected in

parallel by a conductor 198, through the break

contact and tongue 168 of relay 151, over con-
ductor (67, through the tongue 166 and break

contact of relay 98, over conductor i34, through
the break contact and tongue 133 of relay 94,
over conductor 132 through the tongue 129 and

break contact of relay 131, over conductor 128,

through the tongue (26 and break contact of
relay 127 and over conductor {24 to segments |1,
2 and 3 of ring 28. Thus with a combination set
up on the relays 84 to 89 one or more of the

tongues {197 will be in contact with its make con- -

tact and complete a circuit from segments I, 2

“and 3 of ring 28 to the coil of relay {94, pro-

vided the relays 94, 88 and 157 are deenergized
as they are when no combinations are set up in
the selecting relays of transmitters TI and T2.
Therefore, as the brush 37 subsequently contacts

The tongues 108 are connected-
to the coils of the transmitting relays 41 to 46.

segments 1, 2 and 3 of ring 28, the relay 194 will

_be energized which in turn completes & circuit

from battery at the make contact of its tongue
199, over conductor 20f and through the coil of -
relay 108 to ground, causing relay 109 to oper- 5 -
ate. As relay 109 operates, it is locked in its op-
erated position by its tongue 202 completing a .
circuit - through its make contact over a con-
ductor 203 and through the break contact and
tongue 204 of relay 131 to negative potential. 10
Relay 109 in operating also connects the code se-
lecting relays 84 to 89 to the transmitting relays

- 4! to 46 and disconnects the selecting. relays

previously connected thereto. Thus the tongues -
{92 of the tape transmitter selecting relays 86 to 15 .

- 88 are connected to the coils of the transmitting

relays and the circuits are prepared for one of
the two tape transmitters to operate. Another
function of relay 188 in operating, is the apply-

ing of ground through its tongue 206 and make gq '

contact over conductor 207 and through the
coil of relay 127 to negative potential, which in
turn causes this relay to operate. The circuits

completed and broken by the operation of relay

127 will be described hereinafter. : 28
In switching the conirol of the transmitting
relays #1 to 46 from the selecting relays 18 to 83
of transmitter T2 to the selecting relays 84 to 89
of the tape transmitting channel, the operation
is substantially the same as switching from the gg
relays 68 to 13 to the relays 84 to 89. However,
as in this instance transmitter T2 was previously
transmitting  the relay 94 will be energized.
Now the circuit for operating the relay 194 is as

‘described above from segments 1, 2 and 3 of ring 35 o

28 to the tongue 133 of relay 94. The circuit

- continues from there through the make contact
of tongue 133, over conductor 182, through the

break contact and tongue 187 of relay 157, over |
conductor 88, through the tongue 189 and break 49
contact of relay 98, through the break contact

and tongue 166 of the same relay, over conductor

i67, through the tongue 168 and break contact

of relay 157 and from there, as previously de-

scribed, through the relay 194 to ground. Thus 45
the control of the transmitting relays is switched =~
from the selecting relays 78 to 83 to the selecting |
relays 84 to 94 when the brush 37 subsequently

contacts segments {, 2 and 3 of ring 28.

It will be noted that in the case of switching 5
from the transmitter T2 to the tape transmitter

‘channel, the circuits pass through relays 98 and

157 twice. Remembering that there are several
combinations of conditions that may be set up
and an impulse from the distributor may be re- gz

-quired to perform a plurality of functions,

switching about of such impulses is required, and

- the necessity for these involved circuits will be

self-evident as the description proceeds.

- Opefation of transmitlers T3 and T4 60

The two ta;_pe: transmitters are represented_ at
the bottom of Fig. 5 at T3 and T4. Each trans-

mitter has six movable -tongues 208 and 209
-adapted to make contact with their respective 85

marking and spacing bus bars 21f and 212 in
combinations representative of the perforations

in associatéd perforated tapes. The tongues 208

and 209 of t he transmitters are connected by
individual conductors of a cable 2{3 to the 70

tongues 2I4 and 216 of relays 217 and 218 re-

spectively. Break contacts of relays 217 and
218 associated with the tongues 214 and 216 are

~connected by individual conductors of a ecable

219 to break and make contacts, respectively, 751 )
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associated with tongues 221 of a relay 222. The
tongues 221 of relay 222 are connected by con-
ductors of a cable 223 to one slae of the coils of
the selecting velays 84 to 89. The other sides of
the coils are connected in parallel by a conductor
224 to negative potential. Thus with relays 211
and 218 unoperated the relay 222 determines
which set of tongues 208 or 288 of respective
transmitters T3 and T4 will be connhected to the
coils of the selecting relays 84 to 89. Each of the
tape transmitters T3 and T4 has an operating

or tape stepping magnet 226 and 2217, respec-

the tape therein and
selectively operate the tongues in accordance
with the perforations in the tape, for example as
shown in the above mentioned Benjamin patent.
Each of the tape transmitters also has auto-stop
mechanisms including contacts 254 and 263
which when operated, as well known to those
versed in the art, function to halt the passage
of the tape through a transmitter and corcoll-
itantly energize the magnets 226 and 221 to
withdraw the selecting pins irom the tape and
the transmitter functions as if blank tape were
being stepped through it.

As noted, with one of the storing transmitters
71 or T2 in control of the transmitting circuits,
impulses are supplied to the transmitting arm
operating magnet of the other storing irans-
mitter until the auto-stop contact is opened

tively, which advance

or the transmitting arm engages the first row
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sociated with the first perforation.

of selectively operated pins. In each case means

were then provided to halb the advance of the
transmitting arm and in the second case the
first combination was held ready for transmis-
sion at the next opportunity. Likewise, the same
general conditions are established in the tape
transmitters, impulses being sent to their oper-
ating magnets to advance the tape until their
auto-stop functions or the selecting pins are as-
At these

points the advancement of the tape must be

halted.

As with the storing transmitters_ 2 blank com-

bination or one wherein the variable impulses
are ordinarily all spacing is employed In trans-
ferring from or to the tape transmitters. These
blanks are represented in tapes by a transverse

section with no holes with the exception of the

feed holes and are sometimes called tape step-

ers.
Igauses the tape transmitter to function as if
blank tape were being stepped through it and
unless some means were provided to prevent it,
o transfer could take place when the auto-stop
functions. This condition occurring in the midst
of a quotation would be objectionable. Also,
if the auto-stop mechanism should function
while blank tape is in the tape transmitter, the
switching operation to some other transmitter

should not be blocked out as this transmitter -

would have control of the system and not be
sending to it while the other transmitter may
in the meantime .have combinations to trans-
mit. This condition actually occurs when the
tape transmitter in control of the sending cir-
cuit completes for the time being the transmis-
sion of its stored combinations. The manner

in which the two above objections are eliminated

constitutes novel features of this invention and

will be described later.
At the time of switching from a metallic

storage transmitter to the tape transmitting

channel, transmitter T3 will automatically be
chosen to transmit. However, if 1ts ‘auto-stop

The operation of the auto-stop mechanism

2,172,920

is operatéd indicating it has no combinations to

- transmit, transmitter T4 will automatically be

switched into the control of the selector relays
84 to 89 if it has combinations stored therefor.
If while transmitter T#4 is operating, transmitter
T3 receives combinations to transmit and the

~storing transmitters have not called for the cir-
“cuits, a key must be manually operated after

which the transmitting circuits will be switched
to transmitter T3 at the next blank occurring
in the tape of the then transmitting transmitter
T4. Likewise, operating the key will cause the
switech to be made in the opposite direction if
transmitter T3 had been sending and it was
desired to switch to transmitter T4. In each
of the above cases, if one of the storing trans-
mitters had had combinations to transmit at
the time a blank occurred in the tape of the
transmitting tape transmitter, the transfer func-
tion of the key would have for the time being
been nullified, but the operation of the key would
cause the tape transmitter which was to have
been selected, to be selected when the tape trans-
mitting channel is again connected to the trans-
mitting relays.

Operation of transmitter T3

' Durin_g the time combinations were  being
transmitted from transmitters Ti and T2, step-

- ping impulses were being supplied to the oper-

ating magnets 226 and 227 of transmitiers T3
and T4. These impulses advance the per-
forated tape to operate their associated auto-

stops or to bring a character other than a blank

into register with the selecting pins, at which
times further stepping impulses were blocked out
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as will be hereinafter described. Until such con-

ditions did occur, the impulses to the stepping
magnet of the tape transmitter T3 were from
seements 1, 8 and 9 of ring 26 over a conductor
229 through the tongue 231 and break contact of
a relay 232, over a conductor 233, through the
break contact and tongue 234 of relay 121, over
a conductor 236, through a series arrangement
of tongues 237 and break confacts of the first
five relays of the selecting relays 84 to 89, over
a conductor 238, through the tongue 229 and
break contact of relay 121, over conductor 241,
through the tongue 242 and break contact of
relay 232, over a conductor 243 and in parallel
to the break contacts associated with the tongues
244 and 246 of relays 211 and 218 respectively.
As hereinafter described, for the assumed con-
ditions relays 2171 and 218 will be unoperated
and operated, respectively, which allows the cir-
cuit to be continued only through the tongue
244 of relay 211. The circuit from the tongue
244 continues over a conductor 24T through the
tongue 248 and break contact of a relay 249,
over a conductor 251, in parallel through both
coils of the auto-stop relay 252 of transmitter
T3 and over a conductor 253 through the oper-
ating magnet 226 to ground. The circuit for
advancing the blank tape in transmitter T# is
from segments 1, 2 and 3 of ring 26 over a con-
ductor 281, through the tongue 289 and break

‘contact of relay 232, over a conductor 291,

through the make contact and tongue 246 of

relay 218, over a conductor 256 through the

tongue 257 and break contact of a relay 258,

over a conductor 259, in parallel through both

coils of the auto-stop relay 261 of transmitter
T4 and over a conductor 262 through the asso-
ciated operating magnet 227 to ground. Relays
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252 and 261 are double coil relays with the wind- 75
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ings opposed so that they will not operate as

long as current flows through both windings as

& result of the closure of their associated auto-
stop contacts 254 and 263. The aperation of the

auto-stop relays will be described later. ‘Thus
stepping impulses are supplied to the operating
magnets of transmitters T3 and T4 as long as
their auto-stops remain closed and no combina-

tions have been stepped into association with the

selecting pins. -
Let it be assumed that the transmitter T3 is to

be responsible for switching the control of the .

transmitting relays from a set of storing trans-

mitter selecting relays to the tape channel se-

lecting relays 84 to 89. As described, relay {09

- performed this switching function which is con-

20

trolled by relay 194, which in turn received its

- operating impulse from segments I, 2 and 3 of

ring 28 when the conditions were as assumed.
Relay 189 in operating causes relay 27 to operate
which connects segments 4, § and 6 of ring 26 by a
conductor 264 through the tongue 266 and make
contact of relay 127 and then over conductor 241

and the described circuit to the operating magnet

226 of transmitter T3. The stepping circuit for
advancing the blank tape in transmitter T4 is not
disturbed by the operation of the above men-

. tioned relays and continues to be supplied from

segments {, 2 and 3 of ring 26 as described above.
The stepping impulse for transmitter T3 imme-
diately follows the impulse which operates relay
184 and if some means were, not provided to pre-
vent it, this impulse would operate the magnet
226 and advance the fape another step. This

would step the perforation in the tape that caused

the switching operation, to be stepped out of op-
erative relation with the selecting pins before it
was transferred to the transmitting relays and
thereby causing the loss of the first combination

every time a switch to the tape transmitting

channel was made. Relays 232 and 2§87 are pro-

vided to block out this first stepping impulse at

the time the switch is made. As rélay 194 causes
the operation of relay {08, it also causes the oper-

ation of relay 232 by applying negative potential

through its make contact and tongué 268 and

- over conductor 269 through the coil of relay 232

to ground. Relay 232 is locked in its operated
position by a circuit through its tongue 271 and
make contact and over conductor 272 .through

- the tongue and break contact of relay 267 to nega-
- tive potential. 'Thus when relay 194 operates by

b5
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an impulse from segments 1, 2 and 3 of ring 28,

1t In turn causes relay 232 to operate which at iis

tongue 242 opens the circuit from segments 4, 5
and 6 of ring 26 to the stepping magnet of trans-
mitter T3. As relay 232 ope€rates its tongue 289

opens the described stepping circuit to transmit-

ter T4 from segments 1, 2 and 3 of ring 26. The

breaking of this circuit performs no useful func-

tion at the time and its purpose will be evident

“hereinafter. As the brush 38 subsequently con-
tacts segments 1, 8 and 9 of ring 26, an impulse

passes over the conductor 229 through the tongue

231 and make contact of relay 282 and over g
conductor 274 through the coil of relay 267 to

ground, thus momentarily operating said relay.
This relay in operating interrupts the locking cir-
cuit of relay 232 which returns to normal and re-
stores the stepping circuits to transmitters T3 and

- T# which were interrupted by the operation there-
of. Thus the stepping impulse which would or-

dinarily immediately follow the switching opera-

tion to the tape transmitting channel is blocked
out for one and only one revolution of the brush

- As the switch is made according
described, relays 109 and {271 are operated and

_ | | _ _ 11
36. This operation is completed each time a

channels, or when a switch is made between two
tape transmitters. | .
- In assuming that the conditions are set up to

- switch is made to one of the tape transmitting

switch to and transmit from transmitter T3, it
must also be assumed that relays 222 and 217 are _

unoperated at this time and also that one of the
storing transmitters is in control while tape is

being perforated for transmitter T3.

Before the switch to the tape transmitting
channel was made, as described, relays 109 and
i27 are unoperated. Also, with blank tape in

10

transmitter T3, all the relays 84 to 89 will be un- -

operated as the circuits to the coils thereof are
- open at the tongues of the transmitter T32.

As described, the stepping impulses to the op-
erating magnet 226 continue to be transmitted
from segments 1, 8 and 9 of ring 26 for each rev-
olution of the brushes until a character other
than a blank is stepped into association with the
selecting pins of the tape transmitter T3. When

- this -occurs, one or more of the tongues 208 will
- be operated to make contact with the grounded

bushbar 21 and thus complete a circuit through

1ts associated selecting relay. As one or more of

the selecting relays 84 to 88 operate, the series
circuit through the tongues 237 thereof is opened
and this stops all following stepping impulses
from segments 1, 8 and 9 of ring 26. This holds
the first combination in the tape which has caused
the selective operation of the selecting relays 84
to 89. Remembering that the operation of a se-
lecting relay 84 to 89 also completes 'a circuit
through its tongue 197 whereby a switching im-
pulse from the distributor is allowed to cause the

operation of the switching relay 109 when the

storing fransmitters TI and T2 have ‘finished
transmitting, it can be seen that the operation of
the tape transmitter selector relays prepares the
system for transfer to the tape transmitter which

has combinations to transmit. o
to the manner

locked. All other relays with the exception of
the selecting relays will remain in their normal
positions. Then as the brushes 36 and 37 contact
segments {4, 15 and {6 of rings 26 and 28 respec-
tively, marking and spacing battery is applied
over the circuits described and conductors 2716
and 277 to the break and make contacts respec-
tively, associated with the tongues 192 of relays 84
to 89. These impulses cause the selection in the
selecting relays 84 to 89 to be transferred to the
transmitting relays 41 to 46, the operation of the
cut~-off relay 51, and the selection to be trans-
mitied to the line in the manner already de-
scribed. S

Similarly, as with the storing transmitters, a

different impulse is used to advance the tape in

the tape transmitter when it is transmittine than

the impulse which previously advanced blank tape.

The blank tape advancing impulse, as described,
was from segments 7, 8 and 9 of ring 26 and was
momentarily blocked out by relay 232 at the time
the switch to the tape transmitting channel was
made. Relay 127 in operating blocks out further
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stepping impulses from segments 71, 8 and 8 of |

ring 26 through the tongue 234 of said relay.
The tongue 266 of relay 127 is connected to seg-

-ments 4, 5 and 6 of ring 26 and when said relay

is operated, supplies stepping impulses through its
make contact, over conductor 241 and continuing
over the circuits described to the tape transmit-

ter operating magnets. Thus one of the func- ([ ]

0
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tions of relay 127 is to open the blank tape step-
ping circuit which passed through the series con-
nections! of the tongues 237 of relays 84 to 89

. and complete another stepping circuit.

10

15

20

The auto-stop relay 252 operates in & manner
similar to that described for the storing {ransmit-
ters, with the exception that the tape stepping im-

‘pulse also operates the relay. With the auto-stop

contact 254 closed, the stepping impulse divides
at 218, half going through the auto-stop contact
254 and through the left hand winding of the
relay 252 to the tape stepping magnet 226, the
other half going through the make-before-break
contact 219 through the right hand winding of
relay 252 to the tape stepping magnet. The wind-
ings of relay 252 are opposed and the passage of
the stepping impulse through both windings does
not operate it. However, if the quto-stop con-
tact 254 is opened, the stepping impulse will pass
through only the right hand winding, thereby

causing it to operate and apply locking negative
potential at the tongue 281 through this winding

" and the tape transmitter magnet 226 to ground,
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holding both relay and transmitter stepping mag-
net 226 in their operated positions. When the
auto-stop contact subsequently -closes, the suc-
ceeding regular negative potential stepping im-
pulse will pass through the left hand winding of
relay 252, neutralizing the negative locking cir-
cuit, and continues through the stepping magnet
226 to ground, allowing said magnet to compleie
itc stepping function. As the magnet 226 is

energized . when the auto-stop contact 254 is

opened, the selecting pins in the tape transmit-
ter are all held down, which causes all the se-

lecting relays 84 to 89 to be unoperated. This

causes a long rest impulse to be transmitted to

the line by the distributor transmitter and pre-

vents the combination that is represented by the
perforation over the selecting pins from being
repeated over and over for every revolution of the
distributor brushes. Other functions of the auto-
stop relay 252 will be described later. The auto-
stop contact 254 is mechanically operated by
shortening of the loop of the tape between the

transmitter T3 and a perforator in the usual

manner. | | | |

It will be noted that there is no tongue of se-
lecting relay 89 included in the series circuit
which passes through the tongues 231 of the
other five selecting relays 84 to 88. This i1s be-
cause there is no combination to be transmitited
which uses this corresponding impulse alone and
therefore it is not necessary to include this im-
pulse in the series circuit which signals the sys-
tem that the tape transmitting channel is ready

to transmit.

Stepping blank tape through iape transmitlers
T3 and T4 o

While the. transmitter T3 is operating, charac-
ters may be perforated in the tape associated with
transmitter T4. As in the case of the metallic
storing transmitter, means as described 1s pro-
vided to step the blank tape in this transmitter
ahead to bring the first perforation into associa-
tion with the selecting pins. Thereupon the ad-

vancement of the tape is halted and the first com-

bination held ready for transmission when the
line becomes available. |
As described, when a metallic storing

 mitter is transmitting, stepping impulses are

|

supplied to the stepping magnets of the tape

transmitters to advance the blank tapes therein.
However, when one of these tape transmitters,

trans-

2,172,920

such as 'T3, selectively operates the selecting re-
lays 84 to 89, the stepping impulse to this trans-
mitter is blocked out and another circuit is set
up to allow other stepping impulses to operate this
transmitter when the storing transmitters T and
T2 allow it to transmit. While one tape trans-
mitter is thus held inoperative, the other is sup-
plied with stepping impulses to bring the first
perforation in its tape into association with the
selecting pins or to operate its autostop. _

The relay 222 is the main switching relay. for
the tape transmitting channel and relays 217 and
218 are secondary switching relays associated

with transmitters T3 and T4 respectively. When
relay 222 is in its normal unoperated position, its

tongue 282 applies ground through its break con-
tact over conductor 283 and through the coil of
relay 218 to battery, thus causing sald relay to
be operated. When relay 222 is operated, the
tongue 282 applies ground through its make con-
tact, over conductor 284 and through the coil
of relay 2171 to battery causing it also to be
operated. Referring to the above described cir-
cuits, it can be seen that the secondary switching
relays 2171 and 218 will be in their normal posi-
tions when their associated transmitters are con-
nected to the selecting relays 84 to 89.

- Assuming that transmitter T3 is transmitting,
the main switching relay 222 will be unoperated
and the secondary switching relays 211 and 218
will be unoperated and operated respectively.
Relays -217 and 222 being unoperated allow the
tongues 208 of transmitter T3 to be connected to
and control the selecting relays 84 to 89. Relay
218 being operated allows the tongues 216 thereof,
which are connected to the tongues 209 of trans-

make contacts. The make contacts of the five

tongues 216 are connected in parallel by con-

ductor 286 through the coil of relay 258 to bat-
tery. Thus it can be seen for these conditions
that when the first perforation is stepped into
transmitter T4, a tongue 209 thereof will make
contact with the grounded bus bar 2il and by
the described circuit cause the energization of
relay 258. Up to this time a circuit was complete
from segments 1, 2 and 3 of ring 26, over con-
ductor 281, through the tongue 289 and break con-
tact of relay 232, over conductor 291 through the
make contact and fongue 246 of relay 218 over
conductor 256, through the tongue 257 and break
contact of relay 258 over the described circuit to
the stepping magnet 227 of transmitter TR to
eround. Therefore, as the first character per-
forated in the tape of transmitter T4 causes the
operation of relay 258, the stepping circuit is
broken and this first character stays associated
with the selecting pins. )
Substantially the same operations occur when
transmitter T4 is sending and a perforation is
stepped into transmitter T3. For this condition
relays 2§71 and 222 will be operated and relay 28

- unoperated, thereby connecting the tongues 209

of transmitter T4 to the selecting relays 84 to 88
and connecting the operated tongues 208 of trans-
mitter T3 in parallel by conductor 292 through
the coil of relay 249 to battery. Thus when the

tongues 208 make contact with the grounded bus

bar 2/l as the first character other than a
blank in the associated tape is stepped over the
selecting pins, relay 248 will be operated. Up
to this time the stepping impulses for stepping
magnet 226 were from segments |, 2 and 3 of
ring 26 as traced to conductor 291 through the
make contact and tongue 244 of relay 211, over
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'donductor 241, through the 'tqngue 248 and break
contact of relay 249 and as described, to the

- magnet 226. Therefore, the first character in the

10

Tl and T2 having combinations to send, it is .
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tape to selectively operate the tongues 208 of
transmitter T3 causes the operation of relay 249
which opens the circuit to the stepping magnet

226 and holds said first character associated with
the tongues 208. | | |

Transfer jrom trans_mifter T3 to T4 '

“Assume that transmitter T3 is sending and

with neither of the meiallic storing transmitters

desired to send from transmitter T4. Thereupon

the operator depresses the key 283 and at the
‘next blank combination in the tape in trans-

mitter T3, the control of the selecting relays 84

to 89 will be transferred to transmitter T4, pro-

vided one of the storing transmitters has not or
does not .in the meantime have combinations to
transmit. -

As has been describéd. i'_elay 222 is the switch-

ing relay that determines which of the two tape
transmitters is to have control of the selecting |
relays 84 to 89. Thus the switching from one.

of the tape transmitters to the other simply in-

volves the energization or deenergization of re-

lay 222. _ - |
With transmitter T8 controlling the -Selecting

relays 84 to 89, relays 222 and 217 will be un-

operated and relay 218 operated. When the key
293 is depressed, ground is applied through the
key over conductor 294, through the coil of a
relay 296 and over a conductor 297 through the
tongue 298 and break contact of relay 2iTsto
negative potential. This causes the energization

- of relay 296 which is locked in its operated posi-

tion by ground being applied to its coil through
its tongue 299 and make contact. The key 293

Is self-restoring and automatically returns to.

its normal position after being released. ‘The
control of relays 84 to 89 may now be switched

- Yo transmitter T4 and this will occur at the next

blank in the tape, controlling transmitter T3
unless the storing transmitters Ti and T2 have
in the meantime received combinations to trans-
mit. Assume that transmitters Tl and T2 have
not called for the circuits and that the first
character perforated in the tape is held, in the
manner described, over the selecting pins of
transmitter, T4. When this blank appears in
the transmitter T3, all the selecting relays 84
to 89 will be unoperated. :

The next passage of the brush 37 dver seg-

‘ments 1, 2 and 3 of ring 28 completes a circuit

~ therefrom over conductor {24, through the make

60
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contact and tongue 234 of relay (21, over con-

~ductor 236 through the series arrangements of

tongues 23T and break contacts of relays 84 to 88,
over conductor 238, through the tongue 239 and

make contact of relay 121, over a conductor 301,

through the tongue 302 and make contact of re-
lay 218, over conductors 303 and 304, through

the break contact and tongue 306 of the auto-

stop relay 282, over conductors 307 and 308
through the tongue 309 and break contact of re-

lay 157, over conductor 3{i, through the tongue

312 and break contact of relay 98, over conductor
3i3, through the make coritact and tongue 314 of

relay 121, over conductor 316, through the key

283, over conductor 3471 through the make con-
tact and tongue 318 of relay 296, over conductor
319, through the make contact and tongue 32i
of relay 258 and over conductor 322 through the
coil of relay 222 to ground. Relay 222 is there-

2,172,020 _ , |
Dby operated and locked in its operﬁted position
by a circuit from ground through its coil, through

13

its tongue 323 and make contact, over conductor

324, through the break contact and tongue 326

of a relay 321, over a conductor 328 and through

- the break contact and tongue 329 of relay 131 to

positive potential. It may be helpful to give the
reasons why some of the relays involved in the
above circuits for the operation of relay 222 are
operated and unoperated. Relay (27 is operated
because the locking circult to relay 109 has not

~ been broken which in turn causes relay 127 to be
operated. Relays 84 to 88 will not be operated

10

because there is blank in transmitter. T8 which -

is at this time connected to relays 84 to 89. Re-

15

lay 218 is operated because the circuit thereto is .
completed when relay 222 is unoperated. The.

circult to relay 222 passes through a break con-
tact- and tongue of the auto-stop relay 252 he-
cause when the auto-stop is operated, the series

20

circuit through the tongues 237 and break con-

tacts of relays 84 to 88 is completed and if the
circuit did not thus pass through a break contact
of relay 252, relay 222 could be operated when

the auto-stop relay 252 was operated with com-
binations in the tape over the selecting pins.

~This might result in shifting in the midst of a
- quotation and not when a blank is being trans-

mitted as-desired. Relays 88 and {57 are un-
operated, because for the assumed conditions
none of the selecting relays 68 .to 13 or 18 to 83
are operated as transmitters Tl and T2 have no
combinations to transmit. Relay 296 will be op-
erated as the operation of the key 293 with relay
21T unoperated causes its energization. Relay
258 will be operated because it is assumed that

‘there are perforations in the tape over the pins

in transmitter T4, which as described causes the
energization of relay 298. _
it causes relay 21T to be operated and relay 218

to become unoperated and the joint operation of

the three relays disconnects transmitter T8 from

the selecting relays 84 to 89 and connects the

transmitter T4 thereto. In tracing the above
circuit of relay 222 it is evident that the switch-
ing operation can take place only when the fol-
lowing four conditions are fulfilled: first, blank

As relay 222 operates,
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tape must be over the selecting pins of the trans-

mitter from which the swifch is made; second,

- there must be no combinations stored in either
of the storing transmitters; third, the auto-stop
- of the transmitter from which the switch is made

must be unoperated: fourth, the transmitter to

perforated character.in the tape over its select-
ing pins. o

50

-which the switch is made must have the first

bb

- It will be _rememberéd -that when a transfer

from g storing transmitter to the tape transmit-

. ting channel is made, it was necessary to block

out the first regular stepping impulse after the
transfer was made in order not to step the com-
bination responsible for the switching out of the

60

transmitter before it was transmitted to the line.

The same condition exists in swiiching from one
tape transmitter to the other and the same relay

different circuit to this relay is established.
Concomitantly as.the brush 37 contacts seg-
ments 1, 2, and 3 of ring 28 to initiate the switch-

ing impulse, the brush 36 contacts segments 1,
2 and 3 of ring 2§ and establishes a circuit there-
~from over conductor 281, through a series ar-
rangement of tongues 323 and break contacts of

- relays 84 to 88, over a conductor 324, through
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232 blocks out this first stepping impulse but a
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the tongue 326 and make contact of relay 127, yp
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‘opened the stepping circuit.
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over conductor 327, through the make contact

and tongue 328 of relay 296, over conductor 329,

through the tongue 33f and make contact of
relay 258, over conductor 332 through the tongue
333 and break contact of the auto-stop relay 261
of transmitter T#, over condtuctor 334, through
the break contact and tongue 336 of the auto-
stop relay 252 of transmitter T3, over conductor
337 and through the coil of relay 232 to ground.

- This causes relay 232 to operate and 1t is locked

in its operated position by the tongue of relay
961. The stepping impulse which advanced the
tape in transmitter T4 up to the time the first
perforation registered was from segments &, §
and 6 of ring 26 and passed through tongues and
break contacts of relays 232 and 258. When this
perforation registered, the stepping circuit was
opened at relay 3%8 as described. However, the
relay 258 was returned to normal at the time of
switching and again completes the stepping cir-
cuit. Concomitantly with the return of relay 298
to normal, relay 232 was opened by an impulse
from segments 1, 2 and 3 of ring 28 and again
Therefore as the
brush 36 subsequently contacts segments 4. 5 and
6 of the ring 28, the stepping impulse therefrom
will not be effective to step the tape in trans-
mitter T4. However, as the brush 36 contacts
segments 1, 8 and 38, a circuit is completed
through the tongue 231 and make contact of
relay 232 to the coil of relay 267 to energize said

relay which in operating opens the locking cir-

cuit to relay 232. As relay 232 returns to nor-
mal, the stepping circuit is again restored.

Transfer from transmitter T4 to T3

The manner in which the control of the trans-

mitting relays 41 to 46 and the selecting relays
84 to 89 of the tape transmitting channel is
switched from tape transmiter T4 to tape trans-

mitter T3 will now be described. This operation.

is substantially the same as switching from tape
transmitter T3 to tape transmitter T4 Assume
that the described stepping circuit brings a char-
acter other than a blank in the tape of trans-
mitter T3 over the pins while transmitter T4 is
transmitting. When transmitter T4 is sending
the tape switching relays 24T and, 222 will be
energized and relay 218 deenergized. The first

perforation in transmitter T3 will therefore allow |

one or more of the tongues 208 to contact the
grounded bus bar 211 and thereby complete a

~ eircuit through a tongue 214 and make contact
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of relay 241 and over conductor 292 through the -
coil of relay 249 to ground, operating said relay.

The stepping circuit from segments 4, 5 and 6
of ring 26 for the operating magnet 226 ordinarily
passes through the tongue 248 and break contact
of relay 249. Therefore, the energization of relay

248 as described, opens the stepping circuit and.

causes the first perforated character to be held in
transmitter T3.

With a character stored in transmitter T3, the
conditions are such that transmission therefrom
would be desirable at the next opportunity. The
operator thereupon operates the key 293 which
for these conditions applies ground over con-

ductor 338 through the coil of a relay 338, over

conductor 341 and through the tongue 342 and
break contact of relay 218 to negative potential,
causing the operation of relay 339. Relay 339 in
operating locks itself by applying ground from
its tongue 343 and make contact through its
coil. The next blank to appear in transmitter
T4 will allow all the selecting relays 84 to 89 fo

- thereof. 'The following D&sSSageE of

2,172,920

return to normal and restore the series circuit
through the tongues 231 and break contacts

the brush 37
over segments |, 2 and 3 of ring 28 completes &
circuit therefrom over conductor 124, through
the make contact and tongue 234 of relay 121,
over conductor 236, through the serles circuit of
tongues 237 and break contacts of relays 84 to
88, over conductors 238, through to tongue 239
and make contact of relay {21 again, over COn-
ductors 301 and 344, through the tongue 347 and
break contact of relay 261 and over conductor
348 to a point 349. From point 348 there is a
parallel path for the circuit, one path being over
conductors 304, 303, through the make contact
and tongue 35f of relay 2(T and over conductor
352 to g point 353. The other path is from point
349 through the break contact and tongue 306
of relay 252 and over conductor 3071 to point 353.
The purpose of this parallel path will be evident
later in the description.
circuit continues over conductor 308, through the
tongue 309 and break contact of relay 157, over
conductor 311, through the tongue 312 and break
contact of relay 98, over conductor 313, through
the make contact and tongue 314 of relay 121,
over conductor 316, thru the key 293, over -con-
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From point 3%3 the

25

ductor 317, through the make contact and tongue

354 of relay 339, over conductor 356, through the
make contact and tongue 357 of relay 249 and
over conductor 358 through the coil of relay 327
to ground. This causes the energization of relay
321 which in turn breaks the above described
locking circuit of relay 222. As relay 222 returns
to its normal position, the tongue 282 thereotf
breaks the circuit to relay 2T and completes &

circuit to relay 248 causing the deenergization
and energization of these two relays respectively.

Thus the control of the tape channel selecting
relays 84 to 89 is switched from transmitter TA
to T3 at the next blank in the tape In transmitter
T4 provided that the storing transmitters Ti
and T2 have not in the meantime received com-
binations to transmit. The first tape stepping
impulse to transmitter T3 after the switchover
is blocked out in exactly the same manner as
described above by relay 232,

Transferring directly from traﬁsmitters T1or T2
to tape transmitler T4

As described, transmitter T3 is ordinarily aufo-
matically chosen to transmit when a switch to
the tape transmitting channel is made from either
of the metallic storing transmitters Tt and T2.

However, it may be desirable to switch directly

to transmitter T4 from one of the storing trans-
mitters even when transmitter T3 has combina-
tions stored therein and a description of the

circuits therefor will now be given. Let it be as-

sumed that either of the storing transmitters is
in control of the sending circuits and that it is
desired to transmit from transmitter T4 before
transmitting from transmitter T3 at the next
opportunity to transmit from the tape trans-
mitting channel, this opportunity occurring when
the operative storing transmitter finishes trans-
mitting and the other storing transmitter has no
combinations to transmit. While a storing trans-
mitter is operating, the key 293 is operated.
When the tape transmitting channel gives up the

control of the sending circuits, relay 222, if not
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in a normal position, is thereupon returned to .

normal as will be hereinafter described. There-

" fore, at the time the key 293 is operated, relays
217 and 218 will be unoperated and operated re-

(f
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of the metallic storage transmltters have finished |

spectively. Thus the operation of the key 293

- causes relay 296 to be operated as described above

10

20

a5

and locked in its operated position. The next
passage of the brush 34 over segments {1, 12 and

13 of ring 23, completes & circuit from battery

over conductor 361 through the break contact and
tongue ‘34 of relay 127 over .conductor 3186,
through the key 293. over conductor 311, through
the make contact and tongue 318 of relay 296,

over conductor 319 through the make contact

and tongue 321 of relay 258 and over conductor

322 through the coil of relay 222 to ground.
This causes the operation of relay 222 which in

turn causes the operation of relay 217 and the
release of relay 218, thereby connecting the trans-

mitter T4 fo the tape transmititer channel select-
ing relays 84 to 88, Now when a switch to the

tape transmifting channel is made as has 'al-

ready been described, the transmitter T4 will

start sending. The relays 127 and 2%8 involved
in the above described circuit for energizing
relay 222 are unoperated and operated respec-
tively. Relay {27 is unoperated because it was
assumed that a storing transmitter was trans-
mitting and therefore relay 109 will be unoper-
ated which controls the circuit to relay {271. Re-

~ lay 258 will be operated due to the first perforated

character in the tape in transmitter T4,
transmitter T4 transmitting, the operation of
key 293 will cause a switch to transmitter T3 at
- the next blank in the tape of transmitter T4 as

With

- has been described.

Assume that one of the metallic stormg trans-

 mitters is sending and the other storing trans-

‘mitter and tape transmitter T3 have no combi-

nations stored therein but that tape transmitter

T4 has combinations. Under these conditions
it would ‘be desirable when the sending storing
transmitter completes sending its combinations

to switch automatically to transmitter T% with-
out the necessity of having to manually operate

the key 293, provided the other storing transmit-

ter or transmitter T3 has not in the meantime
received ‘combinations. )
in transmitter T3 the blank tape will cause the
aufo-stop contact 254 to be opened. The next
stepping impulse will therefore pass through the
make-before-break contact 279, the right hand
coil only of relay 2%2 and the stepping magnet

226 to ground, causing the operation of relay

292 which is locked by negative battery being
applied to the right hand coil

 tongue 28§ thereof. The first character in the
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transmitter T4 will, as described, cause the op-
eration of relay 258. With relays 252 and 258

operated a circuit is completed from battery
“through the bhreak contact and tongue 2898 of

relay 2471, over conductor 287, through the coil
of relay 286, over conducfor 284, through the
make contact and tongue 362 of relay 252, over
conductor 363, through the make co_ntact and
tongue 364 of relay 258, over conductor 366 and
through- the break contact and tongue 206 of

relay 109 to ground. This causes the automatic
operation of relay 296 and from now on the con-

ditions are the same as when the key 293 was

operated to cause the transfer to transmltter T4

from a storing transmitter T1 or T2. The above

conditions exist when both of the relays 252
and 258 operate, the operations of each being in-

dependent of the other and each operate due to
their respective conditions.

Thus the tape transmitter T4 will be autn- )

~ matically selected if it has combinations to trans-

18-

mit and the transmitter T3 has not, when both

relay 232 of transmitter T3.
locks the operating magnet 227 of transmitter
T4 in its energized position causing the selecting -
relays 84 to 89 to be spacingly operated and

With no combinations

through the

18

transmitting
Transmission from tmnsmztter Td

The transmission from transmitter T4 is sub-
stantially the same as from transmitter T3 after

the methods described above. The tongues 208
of transmitter T4 are connected through tongues
and contacts of relays 218 and 222 to the coils
of the tape channel selecting relays 84 to 89.

‘& switch thereto has been made by any one of

10

From the selecting relays 88 to 89 the combina-

tions are transferred to the transmitting relays

41 to 46 and subsequently transmitted there-
from in the usual manner as described above.
Impulses from scgments 4, 5 and 6 of ring 26
are used to operate the transmitter and are

~ applied to the described stepping circuit at the

tongue 268 and make contact of relay 121. The
auto-stop relay 261 of transmitter T4 operates
in the same manner as the described auto-stop
When operated it

transmit & prolonged rest or marking impuise to
the line. -

Tmnsfernng from the tape transmzttzng chmmel -

to a storing tmnsmttter
‘When a tape transmitter is in operation, the

control of the transmitting distributor may be

- switched to either of the storing transmitters.

It has been explained how relays 98 and 157 are
operated when there are combinations storcd in
their associated transmitters Ti1 and T2, signal-

ling to the system that they are in a condition to
transmit. In the event that one of these relays

becomes operated while one of the tape trans-
mitters is sending, the circuits will be automati-
cally prepared to switch to the associated storing
transmitter. At the next blank occurring in the

tape in the operating transiitter, the transfer

will be made. If both relays 98 and 151 should
become operated before the transfer is made,

the storing transmitter Tl -will be chosen first
. because of the predetermined order of selection

as will be described. The transfer is then made

to the storing transmitter T2 in the manner de-

scribed, at the first blank in transmitter T1. The

circuits will now be traced and described for

switching between each of the tape transmitters

and each of the storing transmitters.

Ti'mzsfer from transmitter T3 to TI

When trarismitter T3 is in operation it will be
remembered that relays 108, 127 and 218 are op-
erated. As it is assumed that the transfer is to be

‘made to transmitter TI, its associated relay 98

will be operated indicating there are combinations

to be transmitted therefrom. The transfer will
 be made at the next blank in the tape transmitter _

T3 which will be indicated by the tdape channel
selecting relays 84 to 89 being in their unoperated
position at the same time that the auto-stop relay
252 is not operated.

When this ¢ondition exists, the brush 37 con-~
tacting segments 1, 2 and 3 of ring 28 will es-
tablish a circuit therefrom over conductor 124,

through the make contact and tongue 234 of

- relay 127, over conductor 236, through the series
arrangement of tongues 237 and break contacts

70

of relays 84 to 88, over conductor 238, through the

tongue 239 and make contact and relay {27 again:

over conductor 301, through the make contact and g5
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tongue 362 of relay 2 IB',"bver conductors 303, and

384, through the break contact and tongue 306

of relay 252, over conductors 307 and 308, through
the tongue 308 and break contact of relay 167,
g Over conductor 311, through the tongue 312 and
make contact of relay 98 and over a conductor
385 through the coil of relay 131 to ground. This
causes relay 131 to operate which in turn by

‘means of its tongue 204 opens the locking cir-
1o cuit to relay 108. Relay 108 thereupon returns
to its normal position and in so doing opens the
circuit to relay- 121 which also returns to normal.
Relay (09 in returning to normal also discon-
‘nects the tongues 192 of the tape channel select-
ing relays 84 to 88 from the transmitting relays
and connects the tongues 112 of relay 13 thereto.
If transmitter T2 had been the last storing trans-
mitter to transmit, prior to the switch over to
the tape transmitting channel, relay 113 would
90 have been left operated. Thus in order to con-

nect transmitter Tl to the transmitiing relays

41 to 46, it is necessary to return relay 13 to

normal at the same time relay 109 is returned
" to normal. It will be remembered that relay [13
o8 was locked operated by & circuit through the

tongue {16 and break contact of relay i17. Thus

16

to return relay {13 to normal it 1s necessary to

operate relay 171. If relay {i3 had been in its
unoperated position, it would not be necessary
30 to operate relay (771 but to insure proper Opera-
tion it is operated each time a transfer is made
from the tape transmitting channel to transmit-
~ter Ti. The circuit to relay {17 is from battery
at the make contact and tongue 367 of relay 131
g8 over conductor 368, through the tongues 369 and
make contact of relay 98 and over conductor ig1
through the coil of relay 117 to ground, causing
it to operate. | o |
It will be noted that the regular stepping im-
40 pulses from segments |, 2 and 3 of ring 28 for
- operating the transmitting arms of transmitters
TI and T2 pass through the tongue (29 and
break contact of relay 131, 'The reason for this

is that the relays 109 and 127 operate so fast
48 that they will be in their normal position before
“the brush 37 completes its passage over segments

{. 2 and 3. The relay {31 is energized during the
time the brush 37 is passing over segments (, 2

and 3 and the break contact thereof opens the

stepping impulse circuit during this time. If the
circuit were not opened at relay (31, the re-
mainder of the circuit would be completed while
the brush was on segments |, 2 and 3 to operate
the stepping magnet 103 and cause the loss of
- B5
every time a switch was made thereto from the
tape transmitting channel. After the switch has
been made, the ¢circuits are back in the same con-
 dition that they were when transmission from
transmitter ‘Tl was first described.

Transfer from transmitler T4¢1o T3

. 1In this case it will be assumed that transmitter

T4 is operating and only transmitier T2 of the
_storing transmitter has combinations to transmit.
The next blank to be stepped into transmitter T4
will set up the conditions. for the transfer. - For
the assumed conditions of transmitter T4 operat-
ing and transmitter T2 having combinations
stored therein, relays 109, 127, 167, 217 and 222
will be operated. When the next blank is stepped
over the pins in transmitter T4 the selecting re-
lays 84 to 89 will be returned to normal. Thus
the next passage of brush 31 over segments |,
»5 2 and 3 of ring 28 completes a circuit therefrom
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the first combination stored in transmitter TI

2,172,020

over conductor 24 through the make contact and

tongue 234 of relay 1271, over conductor. 236,

through the series arrangement of tongue 231
and break contacts of relay 84 to 88, over con-
ductor 238, through the tongue 2389 and make
contact of relay {21, over conductors 301 and
344, through the tongue 3471 and break contact

" of relay 261, over conductors 348 and 304 through

the make contact and tongue 351 of relay 211,
over conductors 352 and 308, through the tongue
309 and make contact of relay 5T and over-con-
ductor 365 through the coil of relay (31 to ground,
causing said relay to operate. Asin the previous-
ly described transfer, the energization of relay
(31 causes the deenergization of relays 109 and
127. If transmitter T2 had been the previous
storing transmitter to operate, relay |13 would be
operated, but as there is no way of determining
its condition, an operating impulse from battery
at the make contact and tongue 367 of relay (31,
over conductor 368, through the tongue 368 and
break contact of relay 98, over conductor 1712 is
applied through the coil of relay 113 to ground.
This impulse insures that relay 13 is operated
and it is locked as described. From here on the

operation of the system is the same as described

under the operation of transmitter T2.
Tt will be remembered that when transmitting

from transmitter T4 relay 222 is locked in its op-

erated condition by a circuit through its make

contact and tongue 323 over conductor 324,

through the tongue 326 and break contact of
relay 321, over conductor 328 and through the
break contact and tongue 329 of relay 31 to
positive potential. Thus as a fransfer is- made
from transmitter T4 to one of the metallie storage
transmitters, the operation of relay (3l causes
relay 222 to return to normal, which in turn,
as described, causes relays 217 and 218 to assume
their unoperated and operated positions respec-
tively., Therefore, under normal conditions,
which is when the key 293 is not operated in the
meantime, transmitter T3 will be given first op-
portunity to transmit at the following transfer
to the tape transmitting channel.

Transfer from transmitier T4 to T1

If the relay 98 had become operated, indicat-
ing there were combinations stored in trans-
mitter T, before the last described transfer was
made, then both relays 98 and 157 would be oper-

ated. In this case relay {3{ would also be oper-

ated by an impulse from segments f, 2 and 3 of
ring 28 through the described circuit including
the tongue 309 and make contact of relay I571.
However, with relay 98 operated, the impulse
from battery at the make contact and tongue 36T
of relay 13{ passes over conductor 368 through
the tongue 369 and make contact of relay 98
and over conductor 191 through the coil of relay
(11, to energize said relay which breaks the lock-
ing circuit to relay 113, if it is locked operated. If
relay 98 were not operated, the impulse from
battery at the tongue 367 and make contact of
relay 31 would pass through the tongues 369
and break contact of relay 98 over conductor i12
to the coil of relay {13, to energize the same.
With relay (13 energized, transmitter T2 is con-
nected to the transmitting relays 41 to 46, and
with said relay deenergized, transmitter Ti is
connected thereto. Thus when a switch to the

‘storing transmitter is made the condition of re-

lay 113 determines which of the storing trans-
mitters will be chosen and transmitter Tl  will
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be chosen with combinations in both transmitters 8
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| although transmltter T! may have called ror the

olrcuits ﬂrst
Tmmfer Jrom trammitter 'rs to rz

This transfer takes place in substantially the .

same manner as the previously described trans-
fers. For this transfer it will be assumed that

~ transmitter T3 is operating and that only trans-

20 transmitter and the operations which take place
-on both sides of this polnt are independent of

- 30

mitter T2 of the storing transmitters has com-

- 10 binations to transmit as indicated by relay 187

being energized. At the next blank to be stepped
into transmitter T3 the circuit to relay (31 will

be completed and cause the energization thereof.

Relay 131 in operating supplies an impulse to

‘15 operate either relay (13 or 117 and which relay

s operated depends upon the conditions of re-
lays 88 and 1671. It will be noted that the tongue

308 ‘of relay 187 is a common point in switching

Irom the tape transmitting channel to a storing

each other

Auto-stop opemtion of transmitters T3 and T4

Whenever the auto-stop relay associated with
~one of the tape transmitters T8 or T4 is operated,
a condition is set up whereupon the switching

circuits could be operated unless the auto-stop
is made to open these circuits. In the switching

circuits described for switching within the tape

transmitting channel, it has been explained how
8 switching operation can take place only when

the auto-stop relay associated with the operat-

ing tape transmitter is not operated. Assume

that the auto-stop relay of the tape transmitter

connected to the line becomes operated while a

‘section. of blank tape. is passing through the

transmitter, which is the case when this trans-

‘mitter completes sending for the time being. If

there were no switching: circuits prepared previ-

ous to this time, so that a switch would have been -

made to one of the other transmittérs before the
auto-stop relay operates, it would be possible for
the associated transmitter to tie up the switching

circuits and, unless more blanks or combinations

. were perforated in the tape to allow the auto-stop

~contact to close, the other transmitters would be
prevented from transmitting. Thus it is neces-

sary to provide means for shorting out the cir-
cuits through the contacts of the auto-stop relay
at times when there is blank tape in the trans-

mitters. A relay 871 is provided for this purpose

and every time a blank passes through the oper-

- ating tape transmitter, provided circuits have

bd

- pear in the transmitter. Asrelay 371 operates, its -

GO

not been established to switch to another trans-

mitter, relay 371 will be operated and locked in its

operated position until combinations again ap-

tongue 312 shorts out the series circuit through
the tongues 333 and 336 of relays 261 and 252 re-
spectively. Also, the tongue 3718 of relay 371 in

- operating shorts out either of the circuits through

the tongues 308 and 347 of the auto-stop relays
depending on which tape transmitter is operat-

ing; thus if relay 282 or 261 should become.oper-"

ated before more combinations appear in the

~ operating transmitter, the switching circuits will
- be immediately prepared when one of the other

5

transmitters signals the system it has combina-
T0

~for one of the tape transmitters to tie up and
hold the control of the system by having its auto-
stop relay operate with blank tape in the trans- |

tions to transmit. Consequently, it.is impossible

mitter,
The above arrangement oompr!ses one of the

- to normal.

‘main features of

17

this inventlon and the circuits ',

by which it is accomplished will now be traced and
described. It should be kept in mind at this point

- that the auto-atop operation causes the associ-
ated tape ‘transmitter to function in the same
manner as if blank tape were being stepped.
 Assume that transmitter T3 is operating and

in this case relays 108, 121 and 28 will be oper-

ated and relays 217 and 222 unoperated. Now '

as the brush 38 contacts segments 4, § and 6 of .

ring 28, a circuit is comnleted over conductor 264
throueh the tongue 266 and make contact of re-

10

lay 121, over conductor 24§, through the break
contact and tongue 242 of relay 232, over con-

- ductor 243 through the break contact and tongue
244 of relay 217 over conductor 247 through the

tongue 248 and break.contact of relay 249, over
conductor 28{, through both coils of the auto-stop
relay 282 and through the stepping magnet 226
to giound, causing the magnet to step the tape

If the auto-stop contact 254 should be open,

caused by the last stepping impulse from seg-

- ments 4, § and § of ring 26 advancing the tape,

the next impulse therefrom will cause the opera-
tion of relay 282. Relay 282 in operating blocks

out further stepping impulses to the stepping

magnet 126 while the auto-stop contact 254 re-
maing open and also opens the described circuits

involved in switching to any of the other trans-

mitters. This, of course, is a desirable feature

“when only. part of a quotation has been trans-

mitted as it prevents switching in the midst of a
quotation.
ing circuits by relay 2862 with blank tape in the
transmitter is undesirable and relay 371 prevents
this as will be hereinafter described. If blanks
should be stepped into the transmitter and the
auto-stop contact not closed, a switch to another

- transmitter could be made as described provided

another transmltter was at the time waiting to
send. The number of blanks separating the quo-
tations in a tape when the transmitter is to be
halted for a considerable length of time are

~enough to insure that one or more blanks will be
stepped through the transmitter before the auto-
This prevents the auto-stop

stop relay operates.
contact from being opened on the first blank to
appear in the tape while waiting an indefinite
length of time for more combinations to be pre-
pared fn the tape. Assume that the hereinbefore
described impulse from segments 4, 5 and 6 of
ring 26 stepped a blank into the transmitter T3.
This causes the selecting relays 84 to 89 to return
Now, when the brush 37 subsequently
contacts segments {, 2 and 3 of ring 28, a circuit
will be completed therefrom over conductor

124, through the make contact and tongue 234 of

relay 121 over conductor 236, through the series

~ arrangements of tongues 231 and break contacts
‘of relays 84 to 89, over conductor 238, through
the tongue 239 and make contact of relay 121,
over conductor38i, through the make contact andj'_‘_'
tongue 302 of relay 218, over conductors 303 and '

However, the opening of the switch-
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304, through the break contact and tongue 306 of

relay 252 over conductors 307 and 308, through

i87, over conductor 3if, ‘through the tongue

85
the tongue 388 and break contact of reIay'jj

312 and break contact of relay 98, over con-

duotor 313, through the make contact and

tongue 314 of relay 121, over conducior 316,
through the key 293, over conductor 317, through
the tongue 376 and break contact of relay 296, ,
over conductor 377, through the break contact

and tongue 378 of relay 338, over conductor 318

throush the make-before-break contact 381 of n'

o
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relay 374, through the coil of rela.sr 311, over con-
ductor 382 and through the gseries arrangements

of tongue 383 and break contacts. of relays 84 to

88 to ground. This causes the energization of

relay 311 and it is locked in its operated position
by battery from the break contact and tongue

386 of relay 13! over conductor 384 through the
tongue 3871 associated with the make-before-
break contact 381 and over the described circuit

to ground. As relay 371 operates, 1ts tongue 318

shorts out the section of the described switching
circuit between the make contact and tongue 238
of relay §21 and the tongue 309 of relay i187.
The section shorted out contains the circuils
through the tongues 302 and 306 and contacts of
relays 218 and 252 respectively. Thus, when re-
1ay 311 operates, relay 252 can be operated with-
out tying up the circuits, and as soon as &any
other transmitter calls for the circuits, & switch

will be immediately made thereto.
If the auto-stop contact 284 of transmitter T3

closes and allows subsequent stepping impulses

to advance the tape to bring a perforated charac-
ter over the pins before the circuits are switched
to another transmitter one or more of the relays
g4 to 89 will operate and break the series circuit
through their tongue 383 and make contacts.
This removes the ground from the relay 311
whereupon it will return to normal and again
connect the contacts and tongues of relay 252
into their respective circuits. If the circuit has

‘been taken from transmitter T3 by one of the

metallic storing transmitters Tl or T2 while relay
311 was operated, its locking circult would have
been broken by the tongue 386 of relay 131 which
also controls the locking circuit to relay 109. Re-
lay 131 is operated as described when & switch is

made from the tape transmitting channel to a

storing transmitter. In case the switch has been
made. to transmitter T4, the series circuit
through the tongues 383 of relays 84 to 88 would

be broken by the operation of these relays which |

at this time would be transferred too and under
the control of transmitter T4. Thus, it can be
seen that relay 371 will be returned to normal at
the moment combinations appear over the pins
of the tape transmitter in control at the time it
is operated, or in case one of the other {rans-
mitters takes control of the circuits while it is
operated. |

When a transfer is made to transmitter T4

' from transmitter T3, it is necessary to operate

relay 232 to block out the first stepping impulse.
It will be remembered that relay 232 operated
from an impulse passing through a series ar-
rangement of the tongue 328 of relays 84 to 88,
and was blocked out by an auto-stop relay.

" This circuit is also blocked out by relay 311 so
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that relay 282 can be operated in case a transier
is made to the other tape transmitter. In this
case the tongue 312 of relay 311 shorts out the
section of the above mentioned circuit between
the make contacts associated with the tongues
331 and 388 of relays 258 and 249 and the coil of
relay 232. The section of the circuit shorted out
comprises the -tongues 333 and 338 of relay ril
and 252 respectively. &

Relay 311 operates in the same manner to per-
form the same functions when transmitter T4 is
in control of the circuits. Assuming transmitter
T4 to be operating, then relay 217 is operated and
relay 218 unoperated, and it can be readily seen
that the tongue 313 of relay 311 shorts out the
switching circuit from the point where it leaves

the tongue 238 and make contact of relay 127 to’

- transmit.
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the tongue 309 of relay {51, thus permitting
switching to take place on blank tape when the
auto-stop relay 261 is operated.

Summary

From the aboﬁe description it is evident that
transmitter T is first in order of selection. With

this transmitter transmitting, transmitter T2 1s

automatically given a chance to transmit at the

first blank transfer combination transmitted by
transmitter TI.

If at this time transmitter T2
is void of stored combinations, transmitter T3
is given a chance to transmit and if it too is
void of stored combinations, transmitter T4 is

automat:cally given & chance to transmit. With
transmitter ‘T2 transmitting, transmitter Tl is

automatically given a chance to transmit at the
first blank transfer combination transmitted by
transmitter T2. If at this time transmitter TI
has no stored combinations, transmitter T3 will

be given a chance to transmit and if it also has

no stored combinations, transmitter T4 is glven
a chance to transmit. With transmitter T3 op-
erating, transmitters T1 and T2 are given a
chance to operate, in the order named, at the

first blank transfer character transmitted by

transmitter T3. If, at this time, both transmit-
ters TI and T2 are void of stored combinations,

the manual operation of the key 293 allows trans-

mitter T4 to operate. With transmitter T4 op-
erating, transmitters T1 and T2, in the order
named, are given a chance to transmit at the
next blank transfer combination transmitted by
transmitter T4 and if both of these transmitters
are vold of stored combination, the manual op-
eration of the key 283 allows transmitter T3 to
Thus it is evident that the order of
selection of the transmitters is T1, T2, T3 and T4
in the order named. "

It will be noted that all the switching circults
involved in transferring from one transmitter
to another always pass through tongues and con-
tacts of a relay or relays which indicate that
there are combinations stored in the transmitter
to which the transfer is made. Under no condi-
tions can a transfer be made without there first
being combinations present to send. If all the
transmitters are void of combinations, the cir-
cuits will remain connected to the last transmit-

ter to have operated, and will be immediately-

switched to the next transmitter to call for them.

Thus it can be readily seen that a transfer com- -

bination or blank is only effective when there
is another transmitter ready to transmit.

As is well known in the art, both types of
- transmitters, the tape and the metallic, are each

ususally operatively connected with the circuits

with which they operate by means of spring clips.

When the transmitters are in place the circuits

from and to the transmitters are completed

through the spring clips. This feature enables
the transmitters to be readily removable for re-

pairs, adjustments or replacements. On the re-

moval of a transmitter from the system, the
circuits to its associated selecting magnets is
broken. If, at the time the transmitter happens
to have a code combination therein other than

a blank, one or more of the selector magnets will

be operated and the removal of the transmitter
opens the circuits which causes the selector mag-
nets to return to normal, which is the condition
with a blank combination therein. If a trans-
mitter happens to be transmitting at the time
of ‘removal,. the system then functions in the
same  manner as if a blank code combination
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had been transmitted by this transmitter There-
after, the system functions in the same manner -

as it would with the removed transmitter in
place and a blank code combination therein.

Thus, it Is apparent that one or more of the

transmitters may be removed from the system

without affecting the operability of the system .
- regardless of the operating or non-operating

condition of the removed transmitter or trans-

- mitters, and this feature comprises another of
‘the novel features of the invention.

Signol lamps
A series of four signal lamps 389 to 392, one

assceiated  with each of the transmitters Tl to

T4 respectively, are provided which indicate,

when lighted, which transmitter is connected to
The storing transmitters

the sending circuits.
Tl and T2 are each provided with an additional
lamp 383 and 3%4 which indicate, when lighted,

that there are combinations stored in their re-

spective drums.

From the above descrlption it will be remem-
bered that the following conditions exist when
the various transmitters are sending to the line;
relay 113 is unoperated when transmitter Ti is
sending and operated when transmitter T2 is
sending, relay (27 is unoperated when one of
the storing transmitters T1 or T2 is sending and
operated when the tape transmitting channel
is in control of the circuits, relay 248 is operated
when transmitter T3 is sending, relay 217 is Gp-
erated when transmitter T4 is sending and re-

. lays 98 and (57 are operated when their asso-

40 -
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‘mitter T or T3,

ciated transmitters T and T2 respectively have
combinations to send. The above mentioned six
relays 98, 113, 127, iI57, 217 and 218 control the
signal lamps as will be herein after described.
One side of each signal lamp 389 to 394 is con-
nected to. positive potential. The other sides of
the transmitting indicating lamps 389 and 390

of transmitters Tf and T2 respectively are con-

nected by conductors 396 and 397 to the break
and make contacts respectively of the tongue 398
of relay {i3. The tongue 398 is connected by
conductor 33¢% to the break contact of the
grounded tongue §8f of relay (27.

respectively. The tongues 402 and 404 are con-
nected by Individual conductors of cable 2{3 to
the transmitting signal lamps 381 and 3982 of
transmitters T3 and T4 respectively. The stor-

“age signal lamps 393 and 394 of transmitters T4
and T2 are connected by conductors 406 and

407 to the tongues 408 and 408 of relays 98 and
187 respectively, the make contacts of which
are grounded.

As relay 127 is um)perated when a storing

transmitter Tl or T2 is sending and relay {13 is

unoperated and operated when transmitters T4

and T2 respectively are sending, it is evident

that @ circuit will be completed from ground st
the tongue 488 of relay (27 to the transmitting
signal lamp 2388 or 380 of the transmitting trans-
Likewise, as relay 127 is oper-
ated when the tape transmitting channel is in

control of the sending circuit and relays 247 and.

218 are unoperated when their respective tape
transmitters T3 and T4 are transmitting, it will

be evident that a circuit will be completed from
the ground at the tongue 40! of relay 127 to the

transmitting signal lamp 39{ or 392 of the trans-

mitting transmitter T8 or T8. Thus one and

The make
contact of tongue 400 is connected by conductor
482 in parallel to the break contacts associated
, with tongues 408 and 468 of relays 217 and 218

B | 1 O
only one of the transmitting signal lamps 389

to 382 will be lighted at one time and indicates
which of the associated transmitters is connected
to the sending circuits. One of the lamps 389
to 392 may be lighted although its associated
~ transmitter- is not transmitting and this condi-

tion indicates that none of the transmitters have
combinations to send. and the circuits remain

connected to the last transmitter to send, as

it is still connected to the sending circuits,
Relays 88 and (871, when operated, indicate

that combinations are stored in their respective

transmitters T! and T2 and when either or both

10

of these relays are operated, a circult or circuits

- are completed from the grounded make con-
tacts of tongues 408 and 409 to the storage s'g-

nal lamps 393 and 384. Thus with combinations

stored in one or both of the transmitters T! and-

T2, their associated signal storage lamps 393 and
394 will be lighted.

It is obvious, of course, that various modiflica-

16

tions of the circuits shown herein may be made

w!thout departing from the spirit or essential
attributes of the invention, and therefore it is
not desired to be limited to the specific details
shown and described, except in conformity with
the appended claims. For example, the types of

25

storing, transmitting and switching units, and

the number and relationship of the transmitters

may be varied. Also, the use of other means
than blank characters in the atorage units to

"What is claimed is:

1. In a telegraph system, 8. rotary distr‘butor
& plurality of automatic transmitters, means for

connecting said transmitters one at a time to

said distributor, an ayto-stop mechanism asso-
ciated with each transmitter for starting and
stopping its assoc'ated transmitter, means for

. initiate the transfer from one transmitter to |
- another is contemplated. |

reading a code combination set up In said trans- o

mitter and means cooperating with said code

reading means and operative on the stopping of
the transmitter corinected to sald distributor by

its auto-stop mechanism with a predetermined
code representation In said transmitter, for con-
necting another of sald transmitters to said dis-
tributor if one or more of said other transmittels
are operative.

- 2. In a telegraph system, a rotary distributor |
a plurality of automatic transmitters, said trans-

miiters being divided into preferred and deferred
groups, means for connecting said transmitters

one at a time to said distributor, means opera-

tive on the transmission of s predetermined code

nected to sald distributor for eonnecting another

55

-representation by a preferred transmitter con- |

of said preferred transmitters to said distributor -

if one or more of sald preferred transmitters are

operative and means to connect one of said de-
ferred transmitters to said distributor when none
of said preferred transmitters are operative and

one or more of sald deferred transmltters are
‘operative. *\

3. In a telegraph system e} piurality of sources

60

of permuiation code inteiligence* tsignals, a

switching means for asscciating said source of
signals, one at & time with & common line to
effect transmission of signals over the line,

means including sald switching means operative
on the transmission of a non-intelligence permu-
tation code signal by sgid associated source for
partially conditioning the change to another of

70

sald source of signals and means for indicating, o8
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remote from said sources, which of said sduroe_s'

is associated with said line.

4 In a telegraph.system, & plurality of 'pé_r-

mutation code intelligence storage units, a dis-
‘tributor, means for assoclating sald storage units,

one at a time, with said distributor, means for

indicating which of sald storage units is &sso-
o'ated with said distributor and means for indi-
in predetermined of said storage

cating storage

units. S e
5 In a telegraph system, a distributor, & plu-

rality of automatic transmitters, sald transmit-.
ters adapted to transmit stored groups of asso-
‘ciated intelligence permutation code signals, said
eroups of intelligence signals being separated by
non-:ntelligence signals, means for.

associating

said transmitters, one at & time, with sald dis-
tributor to effect the transmission of sald asso-

ciated stored signals and means to concomitantly

effect the advancement of said non-~intelligence

“signals through sald disassociated transmitters.

70

6. In a telegraph system, a plurality of trans-
mitters, means for associating stored permuta-
tion code signals with said transmitters, means
for disseminating said stored signals from sa'd
transmitters in a predetermined preferential or-
der and means whereby said last named means

is operative independently of the.order in which

said signals are stored. | -

7. In a telegraph system, a line, a distributor
for transmitting code combinations of impulses
to said line, each combination being preceded by
a start impulse and followed by & rest impulse, &
plurality of transmitters, means for associating

said transmitters, one at a time, with sald dis-
tributor to effect transmission therefrom, an

auto-stop mechanism assoclated with each trans-

mitter for starting and stopping transmission

therefrom. and means operative on the stopping
of the transmitter transmitting by its assoc’ated

.auto-stop mechanism with any one of a plural-

ity of predetermined character representations
therein for causing said distributor to transmit

a prolonged rest jmpulse, said rest impulse con-
tinuing untll said auto-stop mechanism allows

its transmitter to start.

8. In a telegraph system, &

a start impulse and followed by a rest impulse,

a plurality of transmitters, means for associating

said transmitters, one at a time, with said dis-
tributor to effect transmission therefrom, an
auto-stop mechan'sm associated with each trans-

‘mitter for starting and stopping transmission
therefrom, means operative on the stopping of

the transmitting transmitter by its associated

auto-stop mechanism with predetermined char-
acter representations therein for causing said
distributor to transmit a prolonged rest impulse,
said rest impulse continuing until said auto-stop ' ¢nh ‘ _
- operatively associating said transmitters one at
a time and in a predetermined order of selection
with said sending channel, means whereby one
or more of sald transmitters may be removed

mechanism\allows its transmitter to start, and
means operative when sald transmitter is so

stopped with other predetermined character rep-

resentations therein for partially conditioning

the asseciation of one of said other transmitters

with said distributor. . -

9. In a telegraph system, a preferred storage
transmitter, a plurality of secondary storage
transmitters, means for invariably transmitiing

from said preferred transmitter over & line on

the existence of a supply of signals stored there-

 for and means for transmitting from one at a

time of said secondary transmitters whenever
| - are advanced.

sald preferred transmitter is idle.

, 1, & line, & distributor
for transmitting code combinations of impuises -
to said line, each combination being preceded by

9,179,090

~ 10. In a telegraph system, & sending line, &
plurality of transmitters, means
said transmitters, one at a time, with said line
to transmit code signals thereover, and means

controlled by the signals transmitted from the

transmitter associated with said line for associat-
ing another of sald transmitters with said line
when another of sald transmitters are operative.

" 11. In & telegraph system, a plurality of pre-
~ ferred storage transmitters, a plurality of second-
“ary storage transmitters, means for invariably
transmitting from said preferred transmitters and
in a predetermined order when a supply of stored -

signals therefor exists, means for transmitting

from a secondary transmitter whenever said pre-
ferred transmitters are idle and means manually
- controlled for determining the order of selection

of said secondary transmitters.

\

nating a plurality of telegraph services compris-

ing code groups of signals over a single channel,

automatic means whereby predetermined of sald
services have preference to said channel over the
other of said services, and means whereby a

change from one service to another can be made

' 12. In a telegraph system, means for dissemi-_--

for associating
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only when following an idle condition of said

channel, said idle condition being at least the
 length of a complete code group. |

13. In a telegraph system, a sending line, a
plurality of signal storage units adapted to have

character signals stored therein, said character

signals being separated by transfer signals inter-

posed therebetween, means for assoclating said
storage units, one at a time, with said. line to

effect the transmission to said line of signals

stored therein and means on the transmission of

a transfer signal for partially conditioning the

association of another of sald storage units with

said line. | B
14. In a telegraph system, a sending channel, &

piurality of automatic transmitters adapted to

control said channel, one at a time, an auto-
stop mechanism for stopping and starting each
transmitter, means for transferring the control
of sald channel from one to another of said

- transmitters in a predetermined order and means

45

for preventing a transfer during the transmission

of & natural sequence of signals, irrespective of
the operation of said auto-stop mechanism. -

15. In a communication system a distributor, a
plurality of transmitters, means for operatively
associating said transmitters one at a time with
said distributor to effect transmission of signals
stored therein and automatic -electrically con-

trolled means whereby one or more of said trans-

mitters may be removed from sald system with-
out affecting the operativeness of the system re-

‘gardless of the operating or non-operating condi-
tion of the transmitter or transmitters removed.

16, In a communication system, a sending
channel, a plurality of transmitters, means for

from said system without affecting the operative-

removal of one or more of said transmitters

- whereupon the order of selection of those of said

remaining transmitters, if any, ahead of sald re-

‘moved transmitter or transmitters is not changed

and the order of selection of those of sald re-

~ ness of the system and means operable on the -

70

maining transmitters, if" any, ordinarily selected

after said removed transmitter or transmitters."’- )
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a time and in a predetermined order with sald - |
~ distributor to effect selective operation thereof -

1%7. In a cemmunication system a8 first pre-
ferred 'storage transmitter a8 second preferred

steragel transmitter, a plurality of other storage
transmitters, means for invariably transmitting-

from said first preferred transmitter over a line

on the existence of a supply of signals stored
therefor, means for invariably transmitting from

“said second preferred transmitter on the existence
of a supply of signals stored therefor whenever

said first preferred transmitter is idle, means for

transmitting from one of said other storage trans-
- mitters whenever both of said first and. second

- preferred transmitters are idle, means for remov-
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ing any one or more of sald transmitters from

said system without affecting the operativeness
thereof, and means operative on the removal of
one or more of said transmitters whereby the re-

maining of said transmitters in said system func-
- tion as "if said removed transmitter or trans-

mitters were idle.
18. In a communication, system & first pre-

ferred storage transmitter, a second preferred

storage transmitter, a plurality of other storage

transmitter, means for invariably transmitting
from said first preferred transmitter over a line
on the existence of a supply of signals stored
therefor, means for invariably transmitting from
said second preferred transmitter on the existence

of a supply of signals stored therefor whenever
said first preferred transmitter is idle, means for
transmitting from one of said other storage trans-
mitters whenever both of said first and second
preferred transmitters are idle, and means for

' transmitting a uniform impulse of variable length

50
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- on the transfer from any one ef said transmitters

to another.
- 19. In a telegraph system, a distributer 8

plurality of automatic transmitters, said trans-
mitters being adapted to transmit stored groups
of associated intelligence permutation code sig-
nals, said groups of intelligence signals being
separated by non-intelligence signals, means for

~associating said transmitters one at a time with

said distributor to effect the transmission of ‘said
associated stored intelligence signals, means for
concomitantly effecting the advancement of non-
infelligence signals though one or more of said

disassociated transmltters and means to halt the

advancement of signals through one or more of
said disassociated transmitters on the eccurrence
of an intelligence signal in the associated trans-

mitter.

20. In a telegraph system, a dlstributor 8 .

plurality of automatic transmitters, said trans-

‘mitters being adapted to transmit stored groups

of associated intelligence permutation code sig-
nals, said groups of Intelligence signals being
separated by non-intelligence signals, means for

associating said transmitters one at a time with.

said distributor to effect the transmission of said
associated stored intelligence signals, means for
concomitantly effecting the advancement of non-
intelligence signals throueh one or more of said
disassociated transmitters, means to halt the ad-
vancement of signals through one or more of said
disasscciated transmitters on the occurrence of

an intelligence signal in the associated trans-

mitier, and means to associate those of said
disassociated transmitters thus halted, one at a
time, with said distributor in a predetermined
order regardless of the order of halting said dIS-
associated transmitters.

21. In a communication system a distnbutor |

a plurality of automatic transmitters, means for
operatively assoclating said transmitters one at

21

and manually operable means to change sa.id pre- E

determined order .of assoclation.
22. In & telegraph system, a distributing means,
a8 plurallty of transmitting means, a switching’
means for operatively assoclating each of said
transmitting means one at a time with said dis-
tributing means, means for determining the con-

dition of each of said transmitting means and
means dependent on the condition of said trans-

- mitting means and responsive to a predetermined

- code combination of impulses transmitted by the =
particular transmitting means transmitting, for
23. In a telegraph system, a distributing means, 10
- & plurality of transmitting means, a switching

rendering said switching means operable.

means for operatively assoclating each of said

transmitting means one at a time with said dis-
tributing means, and means jointly responsive to
a predetermined code combination of impulses

transmitted by the transmitter means transmit-

ting, and a code combination other than said

predetermined combination in any one or all of

predetermined of said other transmitting means
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to operate said switching means to operatively

associate one of said predetermined. other trans-

mitting means with said distributing means.
24. In a telegraph system, a distributing
means, & plurality of transmitting means, a

switching means for operatively assoclating each

30

of said fransmitting means one at & time with

sald distributing means, and means jointly re-
sponsive to a predetermined code combination
of impulses transmitted by the transmitter means

transmitting, and a code combination other than
said predetermined combination in any one or

all of predetermined of said other transmitting

means to operate said switching means to op- _‘-
~eratively assoclate one of said predetermined

‘other transmitting means with said distribut-
Ing means and means operative when more than

one of said other transmitting means have com- |

binations therein, other than said predetermined
combination, whereby sald last mentioned trans-

said switching means in a predetermined order.

25. In a telegraph system a distributing means,.
a plurality of more than two code transmitting |

means, & direct non-seeking switehing means re-

‘sponsive to code combinations of impulses trans-
mitted through said distributing meens for di-

rectly and automatically switching the control
of said distributing means from one of said trans-

~ mitting means to another; |
26. In combination, a distributor, a plurality'

of transmitters, a switching means for operative-
1y associating said transmitters one at a time
with said distributor, an auto-stop mechanism

associated with each transmitter for starting and

45

‘mitting means are operatively associated with

00 -
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stopping the same, and means whereby the op-

transmitters with said distributor.

eration of the auto-stop mechanism of any one

- or more of the transmitters disassoclated from
said distributor with a predetermined code com-
bination therein, prevents sald switching means gj

from operatively associating any one of such

27. In combination, a distributor, a pluralityg ~

of transmitters, a switching means for operative-
ly associating said transmitters one at a time
an auto-stop mechanism

with said - distributor, ,
associated with each transmitter for starting and

- . stopping the same, means whereby the opera-
~tion of the auto-stop mechanism of any one or
- more of the transmitters disassociated from said

70
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tion therein,

“and means operative .
‘transmitting means associated with said dis-
tributing means and the transmission of a pre-

tem,

distributor with a predetermined code combina-
| prevents sald switching means from
operatively. associating any one of such trans-
mitters with

of the condition of their auto-stop mechanism
for conditioning said switching means for op-
eration. | S a
'28. In combination in & communication sys-
tem, a distributing means, a plurality of trans-
mitting means, each of said transmitting means
adapted to be rendered ‘operable by having code
combinations to transmit, transfer means for op-
eratively associating each of said transmitting
means, one at & time, with said distributing means
with predetermined of said

determined code combination therethrough for
allowing said transfer means to operatively &s-

sociate any one of said other transmitiing means

with said distributing means.

29. In combination in a communication sys-
a distributing means, a plurality of trans-
mitting means, each of sald transmitting means
adapted to be rendered operable by having code

" combinations to transmit, transfer means for

40

‘ting means, one at
ing means and means operative with predeter-
‘mined of said transmitting means associated with

~ associate any one of a predetermined number of
" aald other transmitting means with said dis-

operatively associating each of said transmit-
a time, with said distribut-.

said distributing means and the transmission of
a predetermined code combination therethrough
for allowing said transfer means to operatively

tributing means. | |
" 90. In combination.in a communication sys-
tem; s distributing means, & phirality of trans-
mitting means, each of said transmitting means

adapted to be rendered operable by-having code’
combinations to transmit, transfer means for
~ operatively

associating each of said transmit-
ting means, one at a time, _
ing means, means operative with predetermined
of said transmitiing means associated with said

~ distributing means and the transmission of &

O

predetermined code combination therethrough for
allowing sald transfer means to operatively as-

soclate any one of sald other transmitting means

" with said distributing means, snd means opera-

ble when more than one of sald other trans-
mitting means are operable, whereby sajd trans-

fer means selectively determines which one of
gajd other transmitting means is operatively as-~

 sociated with said distributing means.
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" 31. In combination in & communication system,

a distributing means, a plurality of transmitting
means, each of said transmitting means adapted

" to be rendered operable by having code combina-

 tions to transmit, transfer means for operatively

 associating each of said transmitting means, one

~at a time, with said
operative with predetermined of said transmit-
ting means associated with said distributing
‘means and the transmission of a predetermined

distributing means, means

" code combination therethrough for allowing said

~ transfer means to operatively associate any one
‘of said other transmitting means with said dis-

" tributing means, means operable when more than

“one of said other transmitting means are oper-

" able, whereby sald transfer means selectively de-
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‘termines - which one of said other t{ransmitting

means is operatively associated with said dis-

- other transmitting means.

 gaid transmitting means associated with said dis-

~ with said distributing means, means whereby said

one of sald other transmitting means and means

& plurality of automatic
connecting said transmitiers one
- aaid distributor, an auto-stop mechanism asso-

with said distribut- -~
"ing another
when one or more of

rality of transmitter,

mitters at & time to said distributor,

2,179,930 L

tributing means, and means whereby sald tram-
fer means is allowed to reassociate said predeter-
mined transmitting means with said distributing

~ means on the transmission of said predetermined

code combination by the associated one of said -

32. In combination in & communication sys-.
tem, a distributing means, a plurality of trans-

mitting means, each of said transmitting means

adapted to be rendered operable by having code
combinations to transmit, transfer means for op-
eratively associating each of said transmitting
means, one at & time, with sald distributing
means, means. operative with predetermined of

10

tributing means and the transmission of a pre-
determined code combination therethrough for
allowing said transfer means to operatively asso-

clate any one of sald other transmitting means

with said distributing means, means operable
when more than one of said other transmitting
means are operable, whereby said transfer means

selectively determines which one of said other

transmitting means is operatively associated

transfer means is allowed to reassociate sald pre-
determined transmitting means with said dis-
tributing means on the transmission of sald pre-
¢ etermined code combination by the associated
30
whereby with said predetermined transmitting
means inoperative said transfer means is allowed

“to operatively associate another of sald other
‘transmitting means with said distributing means.

"33 In a telegraph system, a rotary distributor, gg
transmitters, means for

at a time to

clated witheach transmitter for starting and stop-
ping its associated transmitter, means for read- 49
ing a code combination set up in said transmittér
and means cooperating with sald code reading
means and operative on the stopping of the trans-
mitter connected to said distributor by its auto-
stop mechanism with a predetermined code
representation in said transmitter, for connect-
of said transmitters to sald distributor
said other transmitters are

45

system, & sending line, & plu- go
‘& distributor common to
for associating said

34. In a telegraph

said transmitters, means
transmitters, one at a time, with said distributor
to transmit code signals over the Iine, and means
controlled: by the signals transmitted from the
transmitter associated with said distributor for

“associating another of said transmitters with sald

distributor if another of sald transmitters is op-

erative.
35. In a communication system, a distributor,

a plurality of automatic transmitters, means for

* operatively associating said transmitters one at &
“time and In &

predetermined order with sald dis-
tributor to effect selective operation thereof,

manually operable means to change sald prede- gg
termined order of association, and means for auto-
matically returning the order of association of

sald transmitters with said distributor to said
- predetermined order after & cycle

of association

in said changed order of association.

_ - 70
36. In a telegraph system, a rotary. distributor, T

'a plurality of automatic transmitters, said trans-

being divided into preferred and deferred

means for connecting one of said trans-
means where- g

mitters
groups,
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by said preferred transmitters have preference
to said distributor over said deferred transmitters,
and means for connecting any one of said de-
ferred transmitters to said distributor when all of
said preferred transmitters are inoperative,.

37. In a telegraph system, a distributor, a pri-

mary group of transmitters, a secondary group of
transmitters, means including electrically actu-
ated devices whereby each of said transmitters is
adapted to be rendered operable by having stored
permutation code combinations to transmit,
means- for associating each of sald transmitters,
one at 8 time, with said distributor and means
whereby each operative transmitter of said pri-
mary group is associated with said distributor be-
fore any transmitter of said secondary group.

' 38. In & telegraph system, & distributor, &
plurality of automatic transmitters, means in-
cluding electrical circuits whereby each of said

transmitters on assocation with said distributor

js adapted to transmit associated stored permuta-
tion code combinations of impulses, & control
mesans whereby said transmitters are associated
with said distributor, one at a time, in & predeter-

mined preferential order and means for retaining

the last operating transmitter assoclated with

“said distributor. |

 39..In & telegraph system, a pluralty of trans-
mitters, a rotary distributor having a cycle of
operation in which a permutation code group of
signals is normally transmitted from one of said
transmitters and an operating impulse supplied
to one or more of sald transmitters,”means for
transferring from one to another of said trans-
mitters and means for blocking out sa!d transmit-
ter operating impulse to predetermined of said
transmitters for a single cycle of operaiion of
said distributor when transferring from one 0

“another of sald transmitters. |

- 40, In a telegraph system, & first preferred stor-
age transmitter, a second preferred storage trans-
mitter, a plurality of other storage transmitters,

‘means for invariably transmitting from said first
preferred transmitter over a line on the existence
of a supply of signals stored therefor, means for

invariably transmitting from said second pre-
ferred transmitter on the existence of a supply
of signals stored therefor whenever -sald first
preferred transmitter is idle and means for frans-

'mitting from one of said other storage trans-

mitters whenever both of said first and second
preferred transmitters are idle. |

41. The combination as set forth in claim 40
wherein said means are fully automatic and elec-

trically operabed. : -

42. In 2 telegraph system, a plurality of types
of automatic storage transmitters, means for
normally transmitting from a predetermined one
of said transmitters over a line and automatic
means controlled by signals stored for transmis-

sion in another of said transmitters for effecting

transmissica therefrom whenever sald -predeter-

mined transmitter becomes idle. | |
43. In a telegraph system, a plurality of pre-

ferred. storage transmitters, a plurality of sec-

ondary storage transmitters, means for invari-
ably transmitting from said preferred transmit-
ters and in a predetermined order when a supply
of stored signals therefor exists, means {for

transmitting from a secondary transmitter

whenever said preferred transmitters are idle and
manually controlled means operable prior to the
transmission from said secondary transmitter for

~ determining the order of operation thereof.

(0

44. In a telegraph system, means for dissem-

inating a plurality of telegraph services over a
single channel gnd automatic means whereby
predetermined of said services have preference
to sald channel over the other of sald services,

- and means whereby s change from each of sald g

services to another can be made only at prede-

termined times in each of sald services. |
45. In s communication system, a distributor,

a plurality of transmitters, means for operatively

assoclating sald transmitters one at & time with jg

sald distributor to eflect transmission of signals

stored therein, means whereby one or more of

ca'd transmitters may be removed from ssaid

system without affecting the operativeness of the

- system regardless of the operating or non-oper- yg

ating condition of the transmitter or transmitters
removed, ‘and means whereby sald removed
transmitter may be replaced without affecting
the operativeness of the system at the time of
replacement. - | on

46. In a communication system, a distributor,
a plurality of storage transmitters, a switching
means for operatively associating each of said

transmitters one at & time with said distributor

to effect the transmission of character code sig- g5
nals therefrom, means operative on the frans- .
mission of a predetermined character code by
the transmitter transmitting to prepare said
switching means for operation and means oper-
ative on the next character code transmitted by gq
sald transmitter to operate said switching means

to connect another of said transmitters to said

distributor if one or more of sald transmitters
are operstive. -

47, In a communication system, a distributor, '35
a plurality of storage transmitting means, a

‘transfer means for operatively assoclating each

of said transmitting means, one at a time with
said distributor to effect the transmission of in-
tellicence and non-intelligence character codes
stored therefor and concomitantly advancing
non-intelligence character codes throyggh sald
disassociated transmitting means, means for
halting the advancement of character codes
through said disassociated transmitting means ,.
on the appearance of an intelligence character
code therein, means for conditioning said trans-
fer. means for operation on the occurrence of a
non-intelligence character code in said associat-
ed transmitter if none of said disassociated trans- 50
mitting means are halted and means for operat-
ing said transfer means if one or more of said
disassociated = transmitting means are halled
with an intelligence character code therein.

48. In combination, a distributor, & plurality .
of transmitters, a switching means for operative-
ly associating sald transmitters one at a time
with said distributor, an auto-stop mecha-

nism -associated with each transmitter for start-
ing and stopping the same, and means whereby 60
the operation of the auto-stop mechanism of the
transmitter associated with the distributor, with
any other than a predetermined code combina- -
tion therein, prevents the operation of said

‘switching means, and means operative with said 65

predetermined code combination in said trans-
mitter, regardless of the condition of its auto-

" stop mechanism, for conditioning said switching

means for operation. | |
49, In a communication system, a distributing »q

| means, a first transmitter; a second fransmitter,

& third transmitter and a. fourth transmitter,
means for rendering each of said transmitters

operative by having code combinations stored
therein, means for operatively associating each of 78
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said transmitters, one at a time, with said dis-
tributing means to effect selective operation of
said transmitters and means operative with said
first transmitter associated with said distributing
means whereby the transmission of a predeter-
mined code combination thereby will operate
said second mentioned means to operatively as-
sociate any one of said other transmitters having

code combinations stored thereln wlth sald dis-

tributing means.
50. In a communication system, a distributing

means, & first transmitter, a second transmitter,
a third transmitter and & fourth transmitter,

means for rendering each of said transmitters

operative by having code combinations stored
therein, means for operatively associating each
of said transmitters, one at a time, with said
distributing means to effect selective operation
of said transmitters and means operative with

said second transmitter associated with said dis-

tributor whereby the transmission of a predeter-
mined code combinsgtion thereby operates said
second mentioned means to operatively associate
any one of said other transmifters having code

combinations stored therein with said distribut-

ing means. |

51. In a communication system, a distributing
means, a first transmitter, a second transmitter,
a third transmiftter and a fourth transmitter,
means for rendering each of said transmitters
operative by having code combinations -stored
therein, means for operatively associating each
of said transmitters, one at a time, with said dis-
tributing means to effect selective operation of
said transmitters and means operative with said

third transmitter associated with said distrib-

utor whereby the transmission of a. predeter-
mined code combination thereby automatically
operates said second mentioned means to, oper-
atively associate either said first or second trans-
mitter having code combinations stored therein
with said distributing means.

52. In a communication system, & distributing
means, a first transmitter, a second transmitter,
a third transmitter and a fourth transmitter,
means for rendering each of said transmitters
operative by having code combinations stored
therein, means for operatively associating each
of said transmitters, one at a time, with said
distributing means to effect selective operation
of said transmitters and means operative with
said third transmitter associated with said dis-
tributor whereby the transmission of a predeter-
mined code combination thereby automatically
operates said second mentioned means to oper-
atively associate either said first or second trans-
mitter having code combinations stored within

- with said distributing means, and means man-

2,173,920 |
ually operable preceding or following the trans-

mission of saild predetermined code combination
whereby said second mentioned means operates
to transfer the control of said distributing means
to said fourth transmitter if operative on the
transmission of said predetermined code combi-

‘nation by said third transmitter.

53. In a communication system, a distributing
means, & first transmitter, a second transmitter,
a8 third transmitter and a fourth transmitter,
means for rendering each of said transmitters
operative by having code combinations stored

4

10

therein, means for operatively associating each

of said transmitters, one at a time, with said dis

tributing means to effect selective operation of
said transmitters and means operative with said

fourthh transmitter associated with said distrib-
utor whereby the transmission of a predeter-
mined code combination thereby automatically
operates said second mentioned means to oper-
atively associate either said first or second trans-
mitter being operatlve with said distributing
means.

04. In a communication system,a distributing
means, a first transmitter, a second transmitter,
a third transmitter and a fourth transmitter,
means for rendering each of said transmitters
operative by having code combinations stored
therein, means for operatively associating each

- of said transmitters, one at a time, with said dis-

tributing means to effect selective operation of
said transmitters, means operative with said
fourth transmitter associated with said distrib-
utor wherebhy the transmission of a predeter-
mined code combination thereby automatically
operates said second mentioned means to oper-

atively associate either said first or second trans-

mitter having code combinations stored therein
with said distributing means, and means man-
ually operable preceding or following the trans-
mission of said predetermined code combination
whereby said second mentioned means operates
to transfer the control of said distributing means
to said third transmitter if operative on the
transmission of said predetermined code combi-
nation by said fourth transmitter.

- 55. In a telegraph system, a sending channel,

30

40

a plurality of transmitters adapted to control said

channel, one at a time, means for transferring-

tae control of said channel from one to another
of said transmitters, signal controlled means for
controlling the operation of said transferring
means and means for selectively operating said
signal controlled means by each transmitter in
response fo a predetermined signal when said
tra.nsmitter has control of said channel.
| JAMES N. ANDERSON.
ROBERT F. DIRKES.
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