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10 Claims.

The present invention relates to transmitting
and receiving systems, but is concerned more
particularly with systems of this kind wherein
the transmitter comprises a register sender and
wherein the receiver comprises an indicating de-
vice responsive to impulses received from the
transmitter. .

The main object, broadly stated, is the produc-
tion of a new and improved transmitting and

) receiving system suitable for transmitting infor-
mation regarding the selling price of stocks so
that such prices may be received and set up on
indicators at a plurality of points.

The system herein disclosed is similar in cer-

3 tain respects to the system disclosed in the appli-

cation of Bellamy et al., Serial Number 378,208, -

filed July 15, 1928, and to the system disclosed in

the application of Bellamy, Serial Number 413,205,

filed December 11, 1929. As pointed out in these
prior applications, it is customary for a stock
broker to have a so-called stock ticker in his
office from which a tape slowly unwinds, giving
the selling prices of the active stocks. The
broker has an attendant who reads the tape
5 and marks down on a blackboard the prices of
" such stocks as the broker deals in, so that the
waiting customers may see the trend of the
market. In addition to showing the last selling
price in a space provided under the name of g
given stock, the blackboard shows yesterday’s
closing price, today’s opening price, the high
price of the day, and the low price of the day.

General descrzptzon

3 One outstanchng disadvantage of the method
of procedure above outlined is that the person
writing down the prices and making continuous
changes is as often as not in such a position as
to obscure the board from the view of the cus-

¢ tomers. In addition, the total amount of labor
required, considering the brokers’ offices as a
whole, is quite enormous, and it is to the interest

of efficiency to reduce this labor to a minimum.

For this purpose, it is proposed in the above-
.5 mentioned prior applications, to provide a single
point at which the desired information can be
recorded and to provide an automatically-oper-
ated indicator in each broker’s office controlled
from a separate transmitter at the single record-

W) ing point.
It is.proposed further in the said prior appli-

cations, to make use of -the usual ticker tape at-

the central point, and to provide two operators

for . setting up the quotations. The stocks are

=1

listed by means of the letters of the alphabet,

(CL 177—380) -

" some stocks being represented by a single letter,
some by two, and others by three. In order to
make a division of stocks between the two op-
erators, all stocks represented by the letters A to
K may be assigned to one operator, as well as all

stocks of two or three letters of which the first

letter is A to K. The second operator takes care
of the sales involving the stocks L to Z and the
plural-letter stocks whose designations begin with
any one of the letters L to Z.

Certain outstanding features that mstinguish
the present systems from the systems disclosed
in the above-mentioned prior applications are
as follows: )

1. In the transmitter, instead of providing
translating relays permanently connected to. the
stock-letter registers with a plurality of separate
circuits carried by the contacts of each translat-
ing relay, stock-translating relays arranged to
be individual to the respective stocks are pro-
vided in a number estimated to be sufficient to
meet the requirements, and arrangements are
provided for shifting the connections of the indi-~
vidual stock relays from time to. time as stocks
appearing in the market are removed and other
stocks are added.

2. In order to increase the speed at which the
digits representing stock quotations can be trans-
mitted, two conductors are provided between the
transmitter and the receiver, and impulses of
two polarities are sent over the two conductors,
enabling four digits to be transmitted in the
same time as one. i

In addition to the foregoing, the present dis-
closure contains a number of novel features, hav-
ing to do for the most part with the detailed work-
ings of the system, which can be understood best
in connection with a description of the operation.

Descrzpt’on of drawings

Referrmg now to the drawings comprising Figs.
1-21, they show by means of the usual circuit dia-
grams and mechanical drawings a transmitting
and receiving system embodying the features of
the invention. More in particular, Figs. 1-9 show
a transmitter which may be designated as the
transmitter T'l; Fig. 10 indicates the transmitters
T2, T3, and T4, together with a few of the plu-
rality of receivers; Figs. 10-16 show circuit draw-
ings of one of the receivers, RE3; Figs. 17 and 18
indicate mechanical details of a stock register
used in the receiver; Fig. 19 is a table showing
the code according to which the transmitter is
operated; Fig. 20 shows the code according to
which the local sender in the receiver is operated;
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and Fig. 21, appearihg on the lower part of the
same sheet with Fig. 5, is a layout of Figs. 1 to 16.

The transmitier

In the transmitter, Figs. 1 to 9, the apparatus
for registering the stock-designating letters, set
up on the stock letter keys of Fig. 1, comprises
the stock registers SRi, SR2, and SR3 of Fig. 2;
and the apparatus for translating the registra-

‘tion of stock letters into a three-digit code to be

sent to the receiving stations comprises the indi-
vidual stock relays of Fig. 3, as well as the inter-
mediate distributing frames IDF—I and IDFP—2.
The price registers for registering the price (at
which a current stock transaction tock place).
under the control of the digit keys of Fig. 5 com-
prises the price registers shown in Fig. 7. The
price register PH registers the price-hundreds
digit; the register PT registers the price-tens
digit; the register PU registers the price units;
and the register PP registers the price-fractions
digit. These designations:hold true in case a
full price quotation is sent, but the arrangement
varies somewhat in case a lesser number of
price digits is sent as will be hereinafter ex-
plained. ‘

The stock-code registers, shown in Fig. 4, are

set from the translating apparatus of Figs. 2

and 3 through the intermediate distributing
frames IDF—I! and IDF--2, and they comprise
the stock-hundreds register SH, the stock-tens
register ST, and the stock-units register SU. It
may be further pointed out that a so-called
stock-range indication ({0 be later explained) is
registered on the stock-range register SR of Fig.
6 under control of the range keys of Fig. 5, and
that a price-range registration is set up auto-
matically by the action of the transfer relays,

701, 103, 105, and 101, associated with the price

registers of Fig, 7.

It will be noted that the lower portion of
Fig. 6 includes a rectangle labelled “register set
#2.” This register set #2 contains a duplicate of
the equipment shown in Figs. 4 and 7, of the
equipment of Fig. 6, shown above, and the re-
lays 614 and 615. The two register sets are ar-
ranged to be used alternately so that a second
registration may be set up immediately following
the first and while the first is held stored on the
first register set and is being transmitted. The
relays 6i4 and 615 are common to the two regis-
ters and are arranged to switch from one register
to another automatically at the end of a regis-
tration so as to automatically switch the next
register into service.

The apparatus shown in Figs. 8 a.nd 9 is the
sending apparatus and it sends digit impulses
under the control of the two register sets shown
in Figs. 4, 6, and 7. The impulses transmitted
by the sender of Figs. 8 and 9 go out over the
conductors 851/—854 and are repeated to the sev-
eral receiving stations by the repeater Ri, Fig. 10,
as will be hereinafter explained.

The receiver ®

In the receiver, Figs. 11-16, the polarized im-
pulse relays 1401—1404 respond to impulses sent
out by the transmitter of Figs. 1-9 and repeated
by the repeater Ri, Fig. 10, and send impulses to
set the primary or receiving registers of Fig. 11,
SH—PH, ST—PT, SU—PU, and SR—PF. These
primary registers, in turn, transfer the received
digits to the stock and price secondary registers
or storage devices of Fig. 12. The stock registers
of Fig. 12 are labeled SH, ST, SU, and SR. They

2,108,200

are the hundreds, tens, units, and range regis-
‘ters, respectively. The price registers are labeled
PH, PT, PU, and PF. They are the hundreds,
tens, units, and fractions registers, respectively.

Fig. 13 shows the stock-relay hundreds selector
comprising relays 1301—1310, of which the relays
1301, 1302, and 310 only are shown; together
with the associated terminals provided below the
relays for suitable interconnection between the re-
lay contacts and the stock relays, such as the
stock relay 164f. The stock relays are divided
into ten groups of not more than-one hundred
relays a group, and the relays:of Fig. 13 are oper-

ated in accordance with the stock-hundreds digit’

to select the hundreds group in which.a stock
relay is to be operated.

Each stock on the receiving board is represented
by twenty registers, such as the register R—I,
Figs. 17 and 18, Fig. 18 being a front view. These

" registers are arranged in five horizontal rows, four

registers to a row. The top row (YC) indicates
yesterday’s closing price; the next row (OP) indi-
cates today’s opening price; the next Tow (HI)
indicates today’s high price; the next row (LO)
indicates today’s low price; and the bottom row
(LA) shows the last price at which the stock sold.
The stock-range relays 1655 and 1659, operated
under the control of the stock-range register SR,
Fig. 10, (assisted by the combination relays 165(—

—

1654) correspond, respectively, to the rows of .

stock registers above named. If the relay 1659
alone is operated, the incoming price digits are
transmitted to the top row only of the registers,
the other relays 1655—1658 controlling the other
rows, respectively.

. Fig. 15 shows the local sender which operates
under the control of the price registers of Fig. 12
to send impulses to the stock registers of Fig. 16.

Detailed description

The system having been descrii)ed generally,
a detailed description of the operation of the ap-

paratus shown will now be given. For this pur-

pose, a description will be given of the opera-
tions involved when the operator at the trans-
mitter T, shown in Figs. 1 to 9 sets up a quota-
tion on her key set, of which the stock-letter keys
are shown in Fig. i, and the digit keys and range
keys are shown in Fig. 5.

It will be assumed that the register set #I,
comprising the registering apparatus of Figs.
4 and 7, and of the upper portion of Fig, 6, is in
service at this time, this being true because the
relay 614 is energized, as shown, and because the
relay 615 is deenergized, as shown. It will be as-
sumed further that the letters representing the
stock whose quotation is to be transmitted is the
one represented by the letters B, B, and A, and
that the price to be transmitted is 104 and %
dollars (1041). The numerator only of ithe frac-
tion% of dollars is transmitted; the denominator
8, being the same in all cases, is not transmitted.

It will be assumed further that this is neither
the high price nor the low price of the day and
that it.is accordingly set up as merely the last
price, abbreviated, LA, The full indication to be
set up may be represented by BBA—1041—LA.
The first portion is set up by operating the stock-
letter keys of Fig. 1. The second portion is set
up by operating the digit keys of Fig. 5; and
the final portion (the stock range indication)
is set up by operating a range key of Fig. 5.

Stock registration
To set up this “number”, BBA—1041—LA, the
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operator first operates the letter key B of Fig. 1.
These keys, it will be understood, are non-lock-
ing keys of the push-button type, being arranged
so that, when the operator, having depresseéd a
key to close the contacts thereof, releases the

key, the operating plunger returns to normal, and -

the contacts of the key open. i
When the key B is pushed, a circuit is closed

Jrom ground through the contacts of the key and _

through centacts of the normally-energized con-
necting relay 202 for the register relay B of the
stock register SRI. Relay B energizes and at
its inner-upper armature closes a locking circuit
for itself through the transfer relay 201 from the
grounded conductor 259, which is grounded
through contacts of relays 207; 208, and 209.
The locking circuit for relay B does not become
effective, and relay 201 remains short. circuited
and deenergized, as long as the-key B of Fig. 1
is held depressed; but, when the key B is re-
leased, the short circuit is removed from around
relay 201 and it energizes in series with relay
B and opens the circuit of relay 202 and closes
a circuit for connecting-relay 204 through the
inner armature of relay 203. Relay 204 pulls up,
and relay 202 falls back and disconnects the
conductors of the keys A to R from the storage
relays A to R of the stock register SRI. It will
be noted, of course, that only the relays A, B,
and R of this set are shown and. that only the
corresponding contacts of relay 202 are shown.
It will be understood that the intervening relays
are connected up in the same manner as those
shown. A similar curtailment occurs in the case
of the registers SR2 and SR3, and in each case,
it has been for the purpose of simplifying the
drawings. .
‘When the operator depresses the stock-letter
key B to register the second stock letter B, a
circuit is closed through contacts of relay 204 of
the stock register SR2 for the B relay in this stock
register. It will be noted that this relay is des-
ignated —B. This indicates that the operation of
this relay registers the second letter of a stock,
and that the first letter may be any one of sev-
eral. When the relay —B operates, it closes at
its inner-upper armature a locking circuit for
itself to the said grounded conductor 250 by way
of the transfer relay 203. Relay 203 is accord-
ingly operated when the key B of Fig. 1 is al-
lowed to restore, and it transfers the operating
ground from relay 204 to relay 206 by way of
contacts of the transfer relay 205. Accordingly,
relay 204 falls back and disconnects the stock-
letter keys A to Z from the second-letter storage
relays —A to —Z, and relay 206 energizes through
contacts of relays 2081, 283, and 205, and connects
the stock-letter keys A to Z to the third-letter
relays — —A to —-—7 of the stock register SR3.
The relays of the register SR3 are designated in
this manner to indicate that they are the third
letter relays and that the first two letters are var-
iable letters; that is, either one of the first two
letters may be any one of a plurality. ’
When the cperator depresses the key A of
Fig. 1 to register the third letter A, a circuit'is
closed through contacts of relay 206 for the re-
lay — —A, which operates and at its inner-upper
armature closes a locking circuit for itself through
relay 205 to the grounded conductor 256. "Ac-
cordingly, transfer relay 205 operates in series
with relay ——A when the A key is released, and
at its inner armature it disconnects relay 206 and
allows it to fall back and dissconnect the stock-
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letter keys from the associated relays ——A to

——7Z.

The stock BBA, concerning which the quota-
tion is about to be transmitted, has now been
identified on the registering apparatus of Fig. 2

- by the above-described energization of relay B

of the stock register SRI, of relay —B of the stock
register SR2, and of the relay — —A of the stock
register SR3. This three-letter registration is

to be subsequently translated by the translating

apparatus of Fig. 3 int6 a pre-assigned three-

. digit code in a manner to be hereinafter pointed

out.
Price registration

Referring now to Figs. 5, 6, and 7, when the
operator depresses the digit key I, Fig. 5, to reg-
ister the price-hundreds digit { of the price des-
ignation 1041, a circuit is closed from ground

through the three contact pairs of the digit key o

I over conductors 501, 502, and 503, for the stor-
age relays A, B, and C (see code table, Fig. 19);
of the price-hundreds register PH, Fig. 7, through
contacts of connecting relay 7102, which latter

relay is energized through contacts of transter o

relay 101 from the grounded conductor 607, con-
ductor 60T being supplied with ground potential
through the lower armature of the energized relay
614 of Fig. 6. When relays A, B, and C of PH

operate, they close locking circuits for them- s

selves at their inner armatures through transfer
relay 101 to the grounded conductor 606, conduc-
tor 606 being grounded at this time through the
normally-closed contacts controlled by the upper
armature of relay 815, conductor 101, and the
lower contacts of the “error” relay 209, Fig, 2.
As a result, when the digit key t of Fig. 5 is
allowed to restore, the locking circuit for relays
A, B, and C becomes effective, and relay 7101
energizes therein and transfers the grounded
conductor 607 from relay 702 to the connecting
relay 104, through contacts of the transfer relay
703. Accordingly, relay 702 falls back and dig-
connects the key conductors 501—504 from the
relays A to D of the price-hundreds register PH,
and relay 104 operates and connects these con-
ductors to the corresponding relays of the price-
tens register PT. ]

When the operator depresses the digit key 0
to set up the price-tens digit, a circuit is closed
from ground over ‘conductor 563 and through
contacts of connecting relay 704 for relay C of
the price-tens register PT. Relay C.operates and
locks itself at its inner armature to the grounded
conductor 606 by way of the transfer relay 103.
Relay 703, accordingly, energizes when the digit
key 0 is restored, and it transfers the operating
conductor 607 from connecting relay 794 to the
connecting relay 106 by way of contacts of the
transfer relay 105.. Relay 704 according falls back
and relay 706 operates, and conductors 501—504
are disconnected from the relays of the register
PT and are connected to the relays A to D of
the register PU. '

When the operator depresses the digit key -4
to set up the price-units digit 4, a circuit is closed
from ground through the contacts of the digit
key & over conductors 501 and 504 for the relays
A and D of the price-units register PU. These
relays operate and. close locking ecircuits for
themselves at their inner armatures. through the
transfer relay 705 to the grounded conductor 608,
‘As a result, when the key 4 of Fig. 5 is released,
relay 105 operates and transfers the operating
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to the relay 108 of the price-fractions reglster
PF. Conductors 501—504 are accordingly dis-
connected from the relays of the price-units reg-
ister by the deenergization of relay 166 and are
connected to the relays A to D of the register
PF by the energization of relay 708.

When the fractions digit f (indicating 1) is
recorded by depressing the digit key I, relays A,
B, and C of the price-fractions register PF oper-
ate over conductors 501, 502, and 503, and close
locking circuits for themselves to conductor 606
by way of transfer relay 107. As a result, relay

.107 operates when the digit key 1 is released, and

it opens the circuit of relay 708, whereupon relay
708 falls back and disconnects the conductors
501—504 from the relays A to D of the price-
fractions register PF. .

Stock-range registration

Having recorded the stock and the price quo-
tation, the operator indicates the stock range by
depressing the stock-range key LA to cause the
price quotation to be recorded as the last price.
When this key is depressed, a circuit is closed
from ground through.the contacts. of the key
and over conductors 505, 506, and 507, and
through contacts of relay 6f{ for relays A, B,
and C of the stock-range register SR, relay 61l
being energized from the grounded conductor 607
through contacts of relay 610. Upon operating,
relays A, B, and C, of the stock-range register
SR close self-locking circuits at their inner con-
tacts through relay 610 to the grounded conduc-
tor 606. As a result, relay 610 energizes when
the range key LA is released, with results to be
explained hereinafter. '

The registration is now complete and the result
of the registration will now be taken up in detail.

Stock translation

Since a stock may be identified by one letter,
by two letters, or by three letters, arrangements
are provided for delaying the operation of any
one of the stock relays of Fig. 3 until a price
digit is recorded, in order to avoid the premature
translation of a two-letter regisiration as a
single-letter registration or-the translation of a
three-letter registration as a two-letter registra-
tion. The way the translation takes place will
now be pointed out.

‘When the transfer relay 101, associated with
the price-hundreds register PH, energizes, as
hereinbefore pointed out, upon the release of a
digit key of Fig. 5 following its depression for the
first price digit, at its lower armature places
ground from the grounded conductor 108 on the
translating-start conductor 680f. Ground poten-
tial is thereby extended to the upper armatures
of relays — —A to -—— —% of the register SR3,Fig.2.
Conductor 6§04 is connected to the corresponding
armatures of the relays —A to —Z of the stock
register SR2 in case only a two-letter designation
is recorded on account of the fact that relay 203 is
not energized in such case, and it is connected
through contacts of relay 203 to the correspond-
ing armatures of relays A to R of the stock regis-
ter SR! in-case only a one-letter designation is
recorded, as in that case the transfer relay 208 is
not operated. However, in the present case, &
full three-letter designation is recorded and the
extension of the ground potential on conductor
601 beyond the stock register SR3 is prevented
by the operated upper armature of relay 205.

With relay — —A energized as before explained,
the circuit continues from conductor _Gﬂl through
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the upper contacts of the relay — —A, contacts
of the energized relay —B of the register SR2, to
the conductor —BA extending to the left hand
side of the intermediate distributing frame
IDF—{. A jumper on this frame connects con-
ductor —BA to stock relay BBA. Relay BBA
operates and extends a ground connection from
the closed contacts of the now-operated relay B
of the register SR, Fig. 1, to the digit —I con-
ductor in conductor group CRM|, to conductor § in
group €D2, and to conductor 2 in group CD3.
At this point it may be conveniently explained
that the frame IDF—I permits any of the stock
relays, such as 301 and 302, to be assigned to
any stock, and that the frame IDF—2 permits
any three-digit code to be assigned to any stock.
From the upper contacts of the twenty-six re-
lays —A to —Zofthestockregister SR2, twenty-six
conductors (of which three are shown) extend to
the left-hand side of the intermediate distributing
frame IDF—{. The conductors shown are labeled

-—A, —B, and —Z.- Any stock relay correspond-

ing to a two-letter stock is connected to the one
of these twenty-six conductors which corresponds
to the second letter of the stock to which the
stock relay is assigned, this being illustrated in
connection with the stock relay 302 assigned to
stock BA. In order to complete the identification
of a stock relay with the stock, the contacts of the
stock relay are jumpered to the one of the eigh-
teen three-conductor sets controlled by the relays
A to R of SR{ which corresponds to the first let-
ter of the stock to which the relay is assigned.
This is illustrated in connection with the said
stock relay 302, whose contacts are connected on
the frame IDF—I to the B set of conductors con-

.trolled by the B relay of the stock register SR1.

The association of a stock relay with a three-
letter stock is carried out in the above manner
except that the relay is connected to one of the
676 conductors controlled jointly by the twenty-
six register relays of the register SR2 and the
twenty-six register relays of the register SRS.
This is illustrated in connection with the stock
relay 301, which is assigned to stockBBA, thewind-
ing of this relay being cross connected on the
frame IDF—I to the one of the 676 conductors
bearing the designation —BA, corresponding to
the last two letters of the stock with which the
stock relay is associated.

It will be understood, of course, that there may
be a plurality of stock relays connected to any
one of the stock-relay-operating conductors, such
as —AA and —A,terminating at the left-handside
of the frame IDF—I. When 4 conductor having
s plurality of stock relays connected to it is
grounded in order to perform the act of transla-
tion, all of the relays operate, but only the one
having its contacts rendered effective by an en-
ergized one of the relays A to R of the registex
SR is effective in producing a translation. The
conductor sets closed through by the remaining
operated stock relays are open at the relay con-
tacts of the stock register SRI.

It will be noted that the eighteen relays cor-
responding to the single-letter stocks A to R, of
which the relays 303, 304, and 305 are shown, are¢
permanently connected to the conductors con-
trolled by the upper contacts of the relays A to R
of the stock register SRI, and that the contact:
of the relays, such as 303—305 are permanently
grounded, so that the operation of any one o!
these relays alone is sufficient to cause a transla-
tion. This arrangement is advantageous in cast
a transmitter is being built for use in a situatior
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where all of the single-letter stocks are handled,
as the relays representing such stocks may be
installed and permanently connected up at the
time the transmitter is manufactured. If de-~
sired, however, these permanent connections may
be omitted and stock relays such as 301 and
302 may be acsigned to the single-letter stocks
by appropriately connecting the four jumpers re-

quired for = stock relay to the contacts on the

left-hand side of the intermediate distributing
frame IDF—I controlled by the upper and lower
armatures of the relays A to R of the register
SR, - )

The three sets of conductors terminating on

the right-hand side of the intermediate dis-.

tributing frame IDF—2, and labeled CD{, CD?2,
and CD3, correspond, respectively, to the first,
second, and third code digits in a translated-
stock designation. These conductors extend to
the registering relays of the groups SH, ST, and
SU of Fig. 4. These groups are the hundreds,
tens, and units groups, respectively.

Continuing now with the description of the
translation of the stock registration BBA into the
stock code 152, it was pointed out hereinbefore
how, upon the energization of stock relay 301,
corresponding to stock BBA, a ground potential
is extended from the contacts of the operated
relay B in the stock register SRI through jump-
ers on the distributing frames IDF—I{ and IDF—2
to the first, fifth, and second conductors in the
groups CDI{, CD2, and CD3, respectively.. As a
result, a circuit is closed over the first conductor
group CDI for the first register relay | of the
stock-hundreds register SH; a circuit is closed
over the fifth conductor of group CD2 for the
fifth register relay 5 of the stock-tens register
ST; and s circuit is closed through the second one
of the conductors CD3 for the second relay 2
in the stock-units register SU. These relays
operate and at their inner-upper armatures pre-
pare locking circuits for themselves. When re-
lay No. 1 in the register SH operates, and pre-
pares its locking circuit at its inner armature,

it extends its operating ground potential to.re--

lay 406. Relay 4066 operates and locks itself, to-
gether with the operated register relay I, to
the grounded locking conductor 606. In the
same way, register relay 5 of the stock-tens regis-
ter ST, upon preparing a locking circuit for it-

self, closes a circuit for relay 407 which operates -

and locks itself and the operated register relay
to conductor 606. Similarly, relay 408 of the
stock register SU is operated to lock itself and
the operated register relay 2 to conductor 606.

‘With the locking relays 4066, 407, and 408 of
the registers SH, ST, and SU, respectively, oper-
ated, ground potential through the contacts of
these three relays in series is placed on the trans-
lation-completed conductor 408, preparing a cir-~
cuit for start relay 612. This circuif is completed
only after a range digit has been registered on
the range register SR and relay 610 has conse-
quently operated.

Connecting register set to sender

. When the transfer relay 610 of the range reg-
ister R of Fig. 6 operates as hereinbefore pointed
out, it places ground at its lower armature on
conductor 616 and on conductor 608, closing a
circuit over conductor 609 through the lower
armature of the operated transfer relay 707 of the
price-fractions register PF for the relays 118 and
Til in series. These two relays energize and
connect the control conductors of the registers

PH, PT, PU, and PF to the corresponding con-
ductors of the sending apparatus of Figs. 8 and

‘9. Relays 435 and 436, Fig. 4, opérate over con-

ductor €16 and conneéct the associated consrol
conductors to the sender of Figs. 8 and 9.

" Releasing stock relay

As a further result of its operation, relay 610
opens the circuit of relay 641 at its inner-upper
armature, and it completes a circuit for start re-
lay 612 as hereinbefore pointed out. . When start
relay §12 operates, it removes ground at its upper
armature from conductor 709, and consequently
from conductor 601, which previously obtained
ground potential from conductor 109 through the
lower contacts of relay 101. The removal of the
ground potential from conductor 60! opens the
circuit of the operated stock relay 301, Fig. 3.
Relay 301 falls back and opens the initial cir-
cuits of the operated register relays in the regis-
ters SH, ST, and SU, but these relays remain
operated because they are locked to.conductor
606 as explained. . .

Release of stock registers

‘When conductor 60{ was first grounded, relay
207 was operated over conductor 601,
operating, relay 267 connects ground directly to
conductor 290 independent of the contacts of re-

5.

15

25

Upon . -

30

lays 208 and 209, and at its lower armature it -

closes a circuit through the lower winding of .

relay 208, whereupon relay 208 operates and
opens a point through which ground potential
was initially supplied to the locking conductor
250. Conductor 250 is the conductor over which
the operated relays in the register groups SRI,
SR2, and SR3, are maintained locked through
the transfer relays 201, 203, and 205. Now, when
the ground potential is removed from conductor
601 upon the operation of start relay 612 as men-
tioned above, relay 207 falls back at the same

time that the operated stock relay falls back.

Upon falling back, relay 207 removes-the direct
ground connection from conductor 258 at its
upper armature, and at its lower armature opens
the circuit of the lower winding of the operated
relay 208. With relay 208 operated and with relay
207 restored, there is a ground potential on con-
ductor 250 through the high resistance upper

"winding of relay 208. The resistance of the upper

winding of relay 208 is relatively high, and none
of the register relays of the groups SRf{, SR2,
and SR3, can remain operated in series.with this
upper winding, Relay 208, of course, having a
high resistance winding with many turns, remains
operated as long as any one of the register relays
is operated, being energized through a register
relay and the associated transfer relay in series.
As soon as all of the register relays have fallen
back, the circuit of the upper winding of relay

208 is open, and relay 208 immediately falls back

and replaces the ground connection to conductor

250 by way of contacts of the error relay 209. By

this arrangement, the locking ground potential
is removed from-conductor 280 as soon as relay
207 falls back, and this ground potential is re-
placed as soon as the register relays have restored
and permitted relay 208 to fall back. In this
way, the relays of the stock registers are restored
and the locking ground potential is restored fol-

50

55

60

65

70

lowing the operation of start relay.642, so that the -

register relays can be immediately reoperated
and locked to.store the stock letters of the next

. stock to be set up.
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Transfer to register set #2

As a further result of the operation of start
relay 612, a circuit is closed at the lower arma-
ture of relay 612 for the upper winding of relay
§15. Relay 615 operates, and at the normally-
closed contacts controlled by its lower armature,
opens the circuit of the lower winding of relay
6i4. When this occurs, relay 614 falls back, and
at the normally-closed contacts controlled by its
Jower armature closes a holding circuit for relay
§15 through .its lower winding, and at about the
same time removes the ground potential from
conductor §07. When conductor 607 is thus un-
grounded, relays 403, 404, and 405 of Fig. 4 fall
back and disconnect the conductors CD!, CD2,
and CD3 from the associated register relays of
the registers SH, ST, and SU. Relay §15 grounds
the corresponding conductor 607’ extending to
register set #2, thereby operating the register-
connecting relays therein corresponding to relays
403—405, 702, and 614.

As a further result of the deenergization of re-
lay 614 and the energization of relay 615, the
register locking conductor 606 is disconnected
from the grounded branch conductor 104, con-
trolled by the error relay 209, Fig. 2, and is con-
nected to the branch conductor 648, which is now
grounded in the sender through contacts of relay
942. Conductor 606’ of register set #2 is trans-
ferred from branch conductor 618 to branch
conductor 101.

Stock-range keys locked

Relay 610 also grounds the conductor 620, clos-
ing a circuit for the locking magnet LM associ-
ated with the stock-range keys in Fig. 5. Magnet

~ LM energizes, and by means of a mechanical in-
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terlocking arrangement (not shown) prevents
any of the stock-range keys from being de-
pressed. This arrangement is employed to insure
that the operator will not get two full numbers
set up before the sender has finished sending out
the first. The lamp L indicates visual]y that the
range keys are locked.

Operation of the sender

As a result of the grounding of the sender-start
conductor 817 by relay 612, a circuit is closed over
the grounded start conductor 617 and through
contacts of relay 805 for pick-up relay 801. Relay
801 operates and locks itself directly to the start
conductor 611 at its left-hand contacts, and at
its right-hand contacts it extends ground from
the grounded start conductor 617 through con-
tacts of relay 805 to the branch conductor 841,
thereby rendering the interrupters 823 and 824
active to operate the synchronizing relays 819--822
to extend the operating circuits through to the
counting switch CSI of Fig. 8 and the counting
switch CS2 of Fig. 9, and to connect up the send-
ing conductors 85{—854.

In order.that the description of the opera-
tion of the sending apparatus of Figs. 8 and 9
will be understood more clearly, the arrange-
ment of the sending apparatus and its relation
to the registering apparatus will first be ex-
plained in a little more detail than hereinbefore.
Upon referring to the registers shown in Figs.
4, 7, and 6, it will be noted that eight digits,
all told, may be registered. The sending appa-
ratus of Figs. 8 and 9 has been arranged to send
four of the eight digits during the first of two
sending periods, and to send the remaining four
of the eight digits during the second of the two

re
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sending periods. The four digits sent first are
the stock digits comprising stock-hundreds,
stock-tens, stock-units, and stock-range digits,
and they are set up on the registers SH, ST, and
SU (Fig. 4), and SR (Fig. 6), respectively. The
digits sent during the second sending period are
the price digits registered on the register PH,
PT, PU, and PP of Fig. 7. Accordingly, during
the first sending period the four stock digits
above named are sent out over the four out-
going conductors 85i—854, respectively; and at
‘the relays respond to these
digits and send positive and negative impulses
over the conductors outgoing from the repeater
to the receivers, such as RE! and RE5. The
digits transmitted over conductors 851 and 852
are represented by positive impulses transmitted
over the conductors outgoing from the repeater
to the receivers, and the digits sent out by the
sender over conductors 853 and 854 are repre-
sented by interspersed negative impulses sent
out by the repeater Rl over the same conductors.
For this reason, the impulses are placed on con-~
ductors 851 and 852 alternately with the placing
of impulses on conductors 853 and 854. By this
arrangement, the relays (001-—1004 of the re-
peater RI operate in such sequence that the
positive and negative impulses placed on the con~
ductors ontgoing from the repeater are suitably
interspersed, so that a positive impulse is trans-
mitted over either conductor in the space be-
tween two negative impulses, and vice versa.
The interspersing of the positive and negative

. impulses at the repeater is secured by arranging

the cams 825 and 826 which send impulses over
conductors 85! and 852, so that the conducting
portions thereof are diametrically opposite the
conducting portions of the cams 827 and 828
which send impulses over conductors 853 and
854. It will be understood, of course, that all
of the cams 823—828 are on the same shaft, and
that this shaft is being rotated at a suitable
rate.

The respective values of the digits sent out
over conductors 851 and 852 are controlled by
the wipers of the counting switch CSI, which
counting switch is in turn controlled by the local
cam 823, positioned on the shaft in the same way
as the sending cams 825 and 826. Similarly, the
digits sent out over conductors 853 and 854 are
controlled by the counting switch CS2, which
counting switch is in furn controlled by the cam
824, positioned on the shaft in the same way as
the cams 827 and 828. More in particular, the
wipers of each counting switch are divided inte
two sets of three wipers each, and the values of
the digits sent out over the conductors 85({—85&
are controlled, respectively, by the four sets of
wipers 813—815, 816—818, 90(—903, and
904-—906.

It will be noted that the bank of each of the
wipers of the counting switches CSI and CS2
is divided into two sections.
the bank is used to control the value of the first
digit to be transmitted under the control of the
associated wiper, while the second section of the
bank is used to control the value of the second
digit. For example, the wipers 813—815 of the
counting switch CSI control the value of the
stock-hundreds digits while they are being op~
erated over the first half of their respective con-
tact banks, and they control the value of the
price-hundreds digits as they are being rotated
over the second half of their respective contact
banks, the stock-hundreds and price-hundreds

The first section of-
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" digits being both transmitted out over the out-
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going conductor 851.
Synchronizing the counting switches

To continue with the description of the oper-
ation of the sender following thé grounding of
the start conductor 611, and the consequent oper-
ation of pick-up relay 801, relay 820, of the
synchronizing pair comprising ‘relays 819 and
820, pulls up as soon as the interrupter 823 ar-

‘rives in the position shown in the drawings, fol-

lowing the grounding of conductor 84f at the
left-hand contacts of relay 801. Relay 820 oper-
ates through cam 823 and the contacts of relay
819. Upon operating, relay 820 locks itself to
conductor 841, through the winding of relay 819.
Relay 819 is shunted by cam 823 as long as the
cam is in closed position. As scon as the cam
823 rotates to an open position, it removes the
shunt from around the winding of relay 819,
whereupon relay 819 operates in series with relay
820, and transfers the brush of cam 823 from
in connection with relay 820 to the-motor mag-
net 809 of the counting switch CS! by way of
contacts of relay 805. Accordingly, motor mag-
net 809 energizes responsive to each subsequent
closure of the cam 823 and steps the wipers
813—818 one step upon each deenergization.

As soon after conductor 841 is grounded, as
the cam 824 is rotated into closed position, re-
lay 822 of the synchronizing pair comprising re-
lays 821 and 822 operates and locks itself to
conductor 841 through relay 821. Relay 821 is
shunted by the cam 824 as long as the cam re-
mains in closed position, but it operates in series
with relay 822 when the cam rotates into open
position, transferring the brush of the cam from

-relay 822 and through contacts of relay 805 into

connection with the motor magnet 910 of ‘the
counting switch CS2, Fig. 9, by way of conductor
834. As a result, the magnet of the counting
switch CS2 alternately energizes and deenergizes
under the control of the cam 824, and the wipers
90/—906 are advanced upon each deenergization
of magnet 910. )

It will be seen that one of the counting
switches will be moved in advance of the other,
on account of the fact that the controlling cams
are out of step with each other by 180 desrees.

It is immaterial which counting switch advances -

first, and the one which advances first depends
upon the position of the interrupters at the time
conductor 84( is first grounded.

It will be noted that relay 819 of the syn-
chronizing pair comprising relays 819 and 826
connects the sending cams 825 and 826 through
to the outgoing impulse conductors 85f and 852
at the same time that it connects the local step-
ping cam 823 to the motor magnet 809 of the
counting switch CS!. Accordingly, cams 825
and 826, which are connected to the grounded
conductor 833 through contacts of stop relays 868
and 812, send impulses out over conductors 851
and 852 at the same time that impulses are

being transmitted to the motor magnet 8939 of

the counting switch CS{.

In the same way, relay 821 of the synchro-
nizing pair comprising relays 821 and 822, con-
nects conductors 853 and 854 to cams 827 and
828, with the result that impulses are transmitted
by the cams 827 and 828, out over the conductors
853 and 854, at the same time that impulses are
being transmitted to the motor magnet 810 of
the counting switch CS2 by the local stepping
cam 824. Accordingly, in order to regulate the

values of the four digits being - transmitted
over conductors 851—=854 by -the interrupters

. 825-—828, respectxvely, it is merely necessary to

operate the respective stop relays 808, 812, 909,
and 913, when the desired number of impuises

have been transmitted by the respective associ- -

ated sending cams. The way thxs is done wil
now be described.

Sending the first group of digits

It will be noted that the conductors A, B, C,
and D, controlled by the contacts of the register-
ing relays in the stock-hundreds register SH are
now connected through contacts of the energized
relay 435 to various ones of the contacts in the
first half of the bank of wipers 813—815; that
the conductors A, B, C, and D of the stock-tens
register ST are connected through contacts of
the energized relay 435 to certain contacts in the

first half of the banks of wipers 816—818; that 2

the conductors controlled by the contacts of the
stock-units register SU are connected through
contacts of the energized relay 436 to certain

contacts in the first-half of the bank of wipers:

90f—903 of the counting switch CS2; and that
the conductors controlled by the relays A to D
of the stock-range register SR, Fig. 6, are con-
nected through contacts of the energized relay
436 of Fig. 4, to certain contacts in the first
half of the banks of wipers 904—906 of the
counting switch CS2. The above-mentioned con-
ductor sets are arranged to be grounded at the
registers, according to the code shown in Fig.
19, in ‘any one of eleven combinations corre-
sponding to the digits 1 and 0 and the digit
blank. The digits 1 to 0 are represented by
series of impulses containing one to ten impulses,
respectively, and the digit blank is represented
by eleven impulses. The counting switches CSI
and CS2 are arranged to test the conductors in
the same combinations and in the same order as

7
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indicated in Fig. 19,.and to operate the respec-

tive stop relays 896, 812, 909, and 93, as the
grounded combinations of conductors are Io-
cated. 'The way these tests. are performed will
now be explained.

45

It. will be recalled that an impulse is being .

“sent out over conductor 85f by the com 825 at

the same time that the cam 823 is sending an

impulse to the motor magnet 809 of the counting
switch CSI. The motor magnet 899 responds
to the impulse transmitted to it by attracting
the associated armature and _causing the pawl
carried thereby to ensage the adjacent notch in
the ratchet wheel. Accordingly, when the im-
pulse over conductor 85 is terminated by cam
825, and the impulse to motor magnet 809 is
terminated by cam 823, motor magnet 809 de-
energizes and permits the armature thereof to b=
retracted, advancing the wipers 813—818 one
step 'in a clockwise direction into engagement
with the first contact in their respective banks.
The first contact in the bank of wiper 815 is
connected to the A conductor of the group con-
trolled by the stock-hundreds register SH of Fig.

4; the first contact in the bank of wiper 814 is.

connected to the B conductor in the said group:
and the first contact in the bank of wiper 8i3
is connected to the C conductor in the said group,
all in accordance with the code table shown in
Fig. 19. The first contacts in the bank of wipers
818, 817, and 816, are similarly connected with
respect to the A, B, and C, conductors of the
group ST controlled by the register ST of Fig. 4.

Now, the first register relay | in the stock-
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hundreds register SH has been operated, as
hereinbefore pointed out, to register the first
digit 1 in the translated stock code 152. Ac-
cordingly, conductors A, B, and C in the con-
ductor group controlled by the register SH are
grounded. Thct being the case, relay 806 op-
erates through wiper 813 and over the C con-
ductor of the group, and t’rough contacts of
the first relay in the register SH, closing a point
in the circuit of stop relay 808. Relay 807 is
simultaneously operated through wiper 814 and
the first associated bank contact and over the
B conductor of the group, through contacts of

the said relay 1 in the register SH. With relays

806 and 807 both operated, and with the A con-
ductor of the group grounded as above pointed
out, g circuit is completed for the stop relay 808
from the said grounded A conductor through the
first contact in the bank of wiper 815, and the
contacts of the energized relays 806 and 807.
Relay 808 operates and locks itself to conductor
834, grounded through the back contact of the
left-hand armature of relay 805. This opera-
tion of relay 808 accurs while the cams 823, 825,
and 826 are in open condition. At its outer ar-
mature, relay 808 disconnects the grounded con-
ductor 833 from the brush of the cam 825, there-
by terminating the transmission of impulses
over conductor 851, after only one impulse has
been transmitted thereover in accordance with
the first registered digit of the translated stock
code 152. At its middle armature, relay 808 pre-
pares a circuit, to be later closed, for relay 805.

Since the stop relay 808 is operated, the fur-
ther advance of the wipers 815, 814, and 813
is without effect, and relay 808 remains operated
and locked to the said grounded conductor 831
until the other three digits being transmitted
are terminated.

The stock-tens digit, registered- on the stock-
tens register ST of-Fig. 4, is the digit 5, and the
fifth register relay of the register ST is ener-
gized as hereinbefore explained. Accordingly,
the B and C conductors of the set ST connected
to certain ones of the contacts in the first half
of the banks of wipers 818, 817, and 816, are
grounded. Accordingly, relays 811 and 810 are
operated through wipers 8i7 and 816 over the
grounded B and C conductors of the group ST
upon the first step of the counting switch cst,
and a circuit is prepared for stop relay 812, but

relay 812 does not operate at this time on ac-

count of the fact that the A conductor, with
which wiper 818 is now making engagement, is
not grounded. All contacts in the first half of
the bank of wiper 816, beyond the first, are
grounded locally as shown, with the result that
relay 810 remains energized, through succeeding
steps of the counting switch, until the entire
digit has been transmitted.

Upon the second step of the wipers, a test
is made. for the combination A and B by the
wipers 817 and 818, and relay 8!{ again pre-
pares a circuit through contacts of the operated
relay 810 for relay 812, but relay 812 does not
operate for the reason that the A conductor is
not grounded as above pointed out.

As will be seen upon an inspection of the draw-
ings, the counting switch CS| continues to ad-
vance step by step without relay 812 being able

- to operate until the wipers arrive on the.fifth

75

set of bank contacts. When this occurs, relay
811 is energized over wiper 817, the fifth con-
tact in the bank thereof, and the grounded C
conductor; and it connects wiper 818 through
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contacts of the energized relay 810 to relay 812,
Relay 812 now energizes over wiper 818 by way
of the grounded conductor B, and it closes a
locking circuit for itself at its inner armature
to the grounded conductor 831. At the same
time, relay 812 disconnects the grounded con-
ductor 833 from the brush of the cam 826, ter-
minating the transmission of impulses over the
conductor 852 after five impulses have been
transmitted thereover.

Considering now the transmission of the stock-
units and stock-range digits by the cams 827 and
828 of Fig. 9 under the control of the counting
switch CS2, it will be recalled that the units
digit of the translated stock code is 2 (code 152),
and that the stock-range key depressed was the
key LA in order to cause the transmifted quota-
tion to be set up as the last price. Upon refer-
ring to Fig. 5, it will be noted that the range
digit LA is transmitted as the digit 1, the key
combination being thé same as the key combina-
tion of the first digit key. Accordingly, conduc-
tors A, B, and C of the group SR controlled
by the stock-range register SR of Fig. 6, are

grounded, and the conductors A and B of the

stock-units group SU are grounded by the sec-
ond relay in the stock-units register SU, Fig. 4.
Upon the first step of the wipers 90i-—903,
ground is encountered by wipers 902 and 903
and relay 908 operates as a result, but relay 9017
is unable to operate owing to the fact that the

C conductor of the group SU is ungrounded. On’

the second step of the wipers 901—903, relay
807 is operated because wiper 901 engages the

first of the nine locally-grounded contacts in .

the first half of its bank. Relay 308 operates
through the second contact in the bank of wiper
902 and over the grounded B conductor. At
this time, a circuit is completed for stop relay
909 from the grounded A conductor of the
group SU, through the second: contact in the
bank of wiper 903 and the said wiper, and
through contacts of the energized relays 908 and
807. Upon operating, relay 909 locks itself to
the grounded conductor 831 at its inner arma-
ture; and at its outer armature it disconnects
the grounded conductor 833 from the brush of
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the cam 827, terminating the transmission of -

impulses over conductor 853 after two impulses
have been transmitted thereover.

Upon the first step of the wipers 904—906, re- ¢

lays 9ii, 812, and 913 all operate on account
of the fact that conductors A, B, and C of the
group SR are grounded by the stock-range reg-
ister, Fig. 6, terminating the transmission of the
range digit LA (or {) over conductor 854 after
only one impulse has been transmitted. Upon
operating, relay 913 locks itself to the grounded
conductor 831 at its inner armature, and at its
outer armature disconnects -ground potential
from the brush of cam 828 so as to effect the
said stopping of the transmission of the range
digit. It will be recalled that the digit having
the highest value in the first group transmitted,
is the digit 5, and that this digit is the tens

digit controlled by wipers 816—818 of the count-

ing switch CSI. Accordingly, relay 812 is the
last of the stop relays 808, 8i{2, 909, and 813 to
operate. Upon the operation of relay 812 at the
above-déscribed termination of the tens digit 5,
a circuit is completed through contacts of relays
813, 909, and 907, conductor 832, and contacts
of relays 812, 808, and 806, for relay 835. Upon
operating, relay 805 closes a locking circuit for
itself at its inner left-hand armature through

60-
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contacts of the slow-acﬁng timing relay 804, at
the same time opening the circuit of the said
timing relay. Relay 804 requires a slight inter-

val of time (preferably a fraction of a second) -

to fall back and again open the circuit of relay
885. It is during this interval that the wipers
of the counting switches CSt and CS2 are ad-
vanced over the remaining contacts in the first

half section of their respective banks and posi-.

tioned in readiness to transmit the second group
of digits. The way in which this is accom-
plished will now be pointed out.

As a further result of its operation, relay 805
opens the locking circuits of relays 808, 812, 809,
and 913, at its left-hand armature, and at: its
inner right-hand armature it removes ground
from conductor 833, thereby preventing the pre-
mature reapplication of ground potential through’
the interrupters 825—828 to conductors 85i—
854. As a still further result of its operation,
relay 805 disconnects the motor magnets 809 and
818 of the switches CS{ and CS2 from the inter-
rupters 823 and 825, and connects these motor
magnets in separate self-interrupting ecircuits.
The self-interrupting circuit of motor magnet 869
includes the self-interrupting contacts of the
magnet, contacts of relay 805, and the wiper 8i86,
which engages grounded bank contacts in cach
of "its first-section positions beyond the position
used to terminate the digit 1. The motor mag-
net 809 operates in a buzzer-like manner in the
¢ircuit above pointed out, and advances the wip-
ers 813—818 very rapidly in clockwise direction
until wiper 816 passes beyond the last grounded
contact in the first section of its' bank and
arrives upon the following ungrounded con-
tact. When this occurs, the motor magnet 8§08
ceases to operate and the relays 806—808 and
8i0—8{2 are all deenergized.

The circuit for advancing the counting switch
CS2 by means of its motor magnet 940 is similar
to the one just described except that it includes
wiper S04 of the counting switch CS2 in place of
the wiper 816 of the counting switch CS{. The
counting switch C82 is advanced by the buzzer-
like action of the motor magnet 918 until wiper
804 passes beyond the last grounded contact in
the first section of its bank. At this time, all
of the relays 907—998 and 911—813 are deener-
gized.

As a still further result. of its operation, relay
805 disconnects the grounded start conductor
617 from the branch conductor 84f, unground-
ing the operating interrupters 823 and 824 and
opening the locking circuit of relays 819—822.
Relays 8{9—8222 accordingly fall back. Relay
806 also closes & circuit at its outer armature
through the inner contacts of relay 802 for relay
803. Relay 803 of the counting pair comprising
relays 802 and 803 operates and closes a locking
circuit for itself through the winding of relay
802 and through the left-hand contacts of pick-
up relay 801 to the grounded start conductor 611.
This locking circuit does not become effective
and relay 802 does not operate as long as the ini-
tial circuit of relay 803 remains closed at the
outer armature of relay 805. ‘

Sending the second group of digits )

When the slow-acting timing relay 804 faustfi

back at the end of the interval for which it is
adjusted, it -opens the locking circuit of relay
805, whereupon relay 808 falls back. and opens
8 further point in its locking circuit, and again

closes the operating circuit for relay 804.

"and C, as shown in the drawings.

falling back, relay 805 again places the counting
switches in position to operate, and at its outer
armature is opens the initial circuit of relay 803
and again extends the grounded start conductor
617 to conductor 841 to bring ahout a reoperation
of the synclironizing ielays 8189—822. When the
initial circuit of relay 803 is opened, the locking
circuit of this relay becomes effective, and relay
802 energizes in this locking circuit and opens a
further point in the initial circuit at its inner
armature. At its outer armature, relay 802 pre-
pares a circuit over conductor 837 for subse-
q;l:ntly -operating the register-unlocking relay
L

The synchronizing relay-pairs 819 and 820, and
82] and 822, are again operated by the cams 8§28
and 824 to extend operafing circuits from these
cams to the motor magnets 809 and 9i0 of the
counting switches CSi and CS2. The conductors
conirolled by the relays in the price registers PH,
PT, PU, and PF of Fig. 7, are connected to bank
contacts in the second section of the banks of
the wipers of the counting switches CS1 and CS2
in accordance with the code shown in Fig. 19,
with the result that the counting switches control

the values of a second group of digits transmitted
.over conductors 851—854 to conform to the regis- -

9

10

15

20 -

25

tered price digits 1, 0, 4, and 1. The contacts in -

the second section are connected up in the same
combinations as the contacts in the first section,
and it is thought that an inspection of the con-
nections of the conductors to the contacts of the

banks of the counting switches, together with a’

comparison of these connections with the code
table shown in Fig. 19, will eniable ah understand-
ing to be had of the exact way in which the digits

of the second group are respectively terminated.

It will, however, perhaps be illuminating to go
into a little more detail in the case of the price-
tens digit 0, as this digit may be taken as typical
of the four digits 8 to 0 and blank which are each
represented by a single character in the code

30

40

shown in Fig. 19. ‘'The price-tens digit 0 of the.

present price 1041 is handled . by the wipers
816—818 of the counting switch CSI, the test con-
tacts in the second section of the bank of these
wipers being connected to the A, B, C, and D con-
ductors controlled by the price-tens register PT
of Fig. 7. - .

As explained hereinbefore, the energization of
& stop relay, such as the stop relay 812, to termi-

45

50

nate the transmission of impulses by the asso-

ciated cams such as 826 is dependent upon the
simultaneous encountering of ground potentials
by all three associatéd wipers such as 816, 817, and

-818. This provision is made necessary because the

digit 1, as indicated in Pig. 19, is represented by
three characters (A, B, and C).
first contact in a bank section of each of the three
associated banks of the counting switch is .con-
nected to a separate one of the conductors A, B,
In this case,
if the digit 1 is set up, ground potential is en-
countered by all three wipers and the:digit is
terminated after one impulse has been trans-
mitted. If the test for the digit 1 is unsuccessful,
the wipers continue to advance, but wiper 16
makes no further test of any of the conductors A
to C because no digit other than 1 is represented
by more than two characters. Accordingly, the
remaining tests can be taken care of by wipers 811
and 818, and wiper 816 engages locally-grounded
contacts beyond the first step. )

Upon examining Fig. 19 still further, it will be

55
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two characters each, and that the digits 8 to 0
and blank are represented by & single character
each. Accordingly, wipers 817 and 818 jointly
test over the contacts 2 to T to secure the oper-
ation of stop relay 812 if the digit registered hap-
pens to be any one of these digits. .
In case the registered digit has not been locate

by the testing wipers by the time they have
passed beyond the position assigned to the seventh
digit, all assigned combinations of more than one
test conductor have been exhausted, and the digit
registered has been narrowed down to one of the
four digits 8, 9, 0, and blank, represented by a
single character each. Accordingly, the eighth,
ninth, tenth, and eleventh-position contacts in
the bank of wiper 817 are locally grounded, and
the tests of the conductors A to C are made by
the wiper 818 alone. The conductors are. tested
in regular order in positions 8 to 0 and 11, in ac~
cordance with a table in Fig. 19. Asa result, when
wiper 818 encounters-the grounded conductor C

“in position 0, relay 812 is operated through con-

tacts of the locally-operated relays 810 and 811 to
terminate the price-tens digit 0.

Since the tens digit (0) has the highest value
in the second group, by the time stop relay 812 has

_operated to terminate the price-tens digit 0, stop

relays 808, 908, and $13 have already been oper-
ated, and a circuit is completed at the middle
armature of relay 812 for relay 865. When relay
805 operates at this time, it unlocks the stop re-
lays 808, 812, 909, and 813, and closes the herein-
before-described self-interrupting circuits for the
motor magnets 809 and 919 through wipers 816
and 9804 to cause the counting switches CS{ and
CS2? to restore to the normal position shown in
the drawings, and it completes a locking circuit for
itself and opens the circuit of the slow-acting
timing relay 804, as before explained. )

Clearing out the transmitter

Relay 805 also closes, at its outer right-hand
armature, s circuit through contacts of relay
802, and over conductor 831, for release relay 942,
Relay 942 operates and removes the locking
ground potential from conductor 618 and makes

. @ further ground connection to conductor 620.

It will be recalled that locking conductor 606 has
been supplied with ground potential from con-
ductor 618 since relay 615 operated and relay
614 fell back. The locked-up register and trans-
fer relays of register set #1 now release and re-
turn to the normal position shown in the draw-
ings. Upon the release of the transfer relay 610
of the stock-range register SR, ground potential
is removed at the lower armature of relay €10
from- the connecting conductors 616 and 618.
As a result, connecting relays 485, 436, 710, and
11t fall back. Relay 610, upon releasing, also
opens the circuit of start relay 612, whereupon
relay 612 falls back and removes potential from
start conductors 617. At this time, relays 801—
803, and §13—822, Fig. 8, fall back. Also the cir-.
cuit of the left-hand winding of release relay 942
is opened, but this relay, being similar to the re-
lease relay 208 of Fig. 2, is maintained operated
through its high-resistance right-hand winding,
over locking conductor 617 in series with one or.
more of the register relays of Figs. 4, 7, and 6,
until all of the register relays have been released.
As soon as all of the register relays are released,
release relay 942 falls back and replaces ground
potential on locking conduvctor 618.

With relays 610 and 942 both released, the
locking magnet LM associated with the stock-
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range keys is unlocked, and the operator is able

to depress one of these keys to secure a stock-

range registration.
At the end of the interval for which it is

adjusted, slow-acting timing relay 804, Fig. 8,

falls back and breaks the circuit of relay 805.
Relay 805 falls back and. connects pick-up relay
801 to start conductor 617 so that pick-up relay
801 may operate and start the sending apparatus
to functioning again in case start conductor 67
has, in the meantime, become grounded in regis-
ter set #2.

Setting the register set #2

When the operator depresses her keys for the
next number, relays in the stock registers of Fig.
2 are operated as before, and a transfer of the
stock indication to the stock translating equip-
ment of Fig. 3 takes place as described. In this
case, however, since relay 615 has been energized
and relay 614 deenergized to ground connecting
conductor 607’ in place of 607, the stock code is
transferred to register set #2, by way of the
conductors in the cable 603, through contacts of
relays in register set #2 corresponding to relays
403, 404, and 405 of Fig. 4.

When the start relay (not shown) in register
set #2, corresponding to relay 6(2 in register
set #1, operates to ground start conductor 611,
it closes a circuit for the upper winding of relay
6{4 through contacts of the relay corresponding
to relay 610, and relay 614 becomes energized
again and relay 615 falls back., It will be noted
that the several branches of the conductors A, B,
C, and D of Fig. 8 are multiplied by means of
cable 619 to the register set #2 so as to enable
the sending apparatus of Fig. 8 to operate from
the register set #2.

QGeneral arrangement of the system

Referring now particularly to Fig. 10, the
general arrangement of the system will now be
explained. Since, as will be recalled, the trans-
mitting apparatus is in two parts, each of the
two operators having her own transmitter, the
receiving apparatus is provided in two parts, a
separate receiver being arranged to receive stock
quotations as transmitted by each of the opera-
tors. Two receivers, such as REl and RE2 are
installed in each broker’s office, together with a
common indicating board. The transmitter T,
shown in Figs. 1 t0'9 is used, as before mentioned,
to handle quotations of stocks A to R and of
stock designated by more than one letter of
which the first letter is any one from A to R.

In Fig. 10 there is shown a transmitter T2
which may be substituted for the transmitter Tl
by the operation of the transfér key TKI. This
spare transmitter is provided so that, in .case

_something goes wrong with the one in use, the
" operator may immediately operate the key TKH{

and proceed with the spare transmitter.

The transmitter. T3 is the one used by the
second operator and is the same as the trans-
mitter Tl except that the stock register in the
transmitter T8 corresponding to the stock regis-
ter SRI, Fig. 2, is arranged to take care of the
letters J to Z instead of the letters A to R, the

letters J to R being common first letters to both.

operators so that sufficient flexibility 1s secured
in shifting the line of stock division from ene
operator to another from time to time as changes
may occur in the relative activity of the stocks.

Impulses are sent to the repeater Ri by either

10

20

30

35

40

45

60

65

70

of the transmitters TI1 or T2, depending upon 75



v

9,103,206

the position of the transfer key TEI, and im-
pulses are sent to the repeater R2 by either of
the transmitters T8 or T4, of the second oper-
ator, depending upon the position of the asso-
ciated transfer kev TK2. The receiver pairs,
such as REI and RE2, are grouped according to
locatlion, with about-fifteen pairs, for example,
in eich group. Four control wires, two from
each repeater, extend to the first pair of each

_group, and the last pair of each group is grounf-
-ed as indicated in the drawings. :

Repeating the digit impulse

The impuises delivered over conductors 85i-—
854 to the repeater Rl are repeated over outgo-
ing conductors to the receiver groups, being re-
peated to the receiver group illustrated over con-

* ductors £005 and f888. The impulses received

(9]

over conductors 85! and 852 are repeated by
relays 100f and i802 over conductors 1888 and
10086, respectively, as positive impulses, while the
impulses received over conductors 853 and 854
are repeated as interspersed negative impulses;
the impulses over conductors 853 and 854, it will
be recalled, are 180 degrees out of phase with the
impulse over conductors 85{ and 852.

" Operation of the receiver -

Referring now to Figs. 11-16, the operation of
the receiver RE3, shown therein, will now be
described. By means of conductors 02! and
1024, the oppositely-polarized relays 140f and

1402 of Fig. 14, are connected in series with the

corresponding relays in the other receivers of
the group, so that -they receive the impulses
transmitted over conductor {885 of the repeater
Ri, Fig. 10. In a similar way, the oppositely~
polarized relays 1403 and 1404 are connected by

- means of the conductors {822 and 1622 in series

ot

«l

-t

(1

with the corresponding relays in the other re-
ceivers, so that they receive the impulses trans-

mitted over conductor {886 from the repeater -

Ri of Fig. 10: It will be recalled that eight dig-
its, all told, are transmitted, and that these dig-
its are transmitfed in two groups, the stock dig-
its being transmitted in the first group, and the
price digits heing transmitted in the second
group. It will be recalled that the stock-hun-
dreds digit is transmitted over conductor {065
by means of positive impulses, repeated by theé
repeating relay {80f; that the stock-units digit
is transmitted over the same conductor (§85)
by the repeating relay 1803 of the repeater R,

‘and is represented by negative impulses inter-

spersed with the positive impulses representing
the stock-hundreds digit; that the stock-tens
digit is transmitted over conductor {806 by the
action of repeating relay 862, which sends pos-
itive impulses; and that the stock-range digit is
transmitted over conductor {006 by repeating
relay 1004 of the repeater Ri, which repeating
relay sends negative impulses interspersed . with
the positive impulses transmitted by relay {002.

Since the relays 1401 and i402 are oppositely
polarized as indicated by the plus and minus
signs adjacent thereto, respectively, relay 1401
responds to each of the positive impulses rep-
resenting the stock-hundreds digit, and relay
1402 responds to each of the negative impulses
representing the stock-units digit. In the same
way, the positively-polarized relay 1408 responds
to the positive impulses representing the stock-

tens digit, and the negatively-polarized relay

1084 responds to the negative impulses repre-
senting the stock-range digit. It will be recalled
I

11

. that the registration of the stock leters B, B,

and A have been translated into the stock-code
digits 1, 5, and 2, and that the range digit 1

. was transmitted to indicate that the price quo-
tation is to be set up as the last price. Accord- 5

ingly, relay {401 operates once in accordance

-with the stock-hundreds digit 1; relay 1493 op-

v

erates five times in accordance with the stock-

tens digit 5; relay 1402 operates twice in ‘ac-
cordance with the stock-units digit 2; and relay
{408 operates once in accordance with the stock-
range digit 1 (LA). ' )

10

It will be noted that the relays 1401—14804

directly control the circuits of the relays 1405— -
{408, respectively. . Each' of the: relays 1405—
‘1408 has’ a relatively non-inductive shunt placed

15

around its winding, as shown, enabling a local -

circulating current to be set up through the
winding of the relay when the circuit thereof is
opened, enabling the relay to remain operated
between the impulses of the series. As a result,
all of the relays operate at the start of the trans-
mission of the group of digits, and at least one of
them always remains operated until the digit
(or digits) of highest value has been transmitted.
In this case, the digit of the highest value is the
stock-tens. digit 5, and relay 1406 is, therefore,
maintained operated by the intermittent ener-
gizations it receives from relay (403, which re-

sponds to each of the five impulses in the stock- -

tene digit. The relays 1405—1408 are arranged
to ground conductor {445 to control the input-
control device IC comprising relays 1409—i41(4.
As soon as conductor 1445 is grounded by one-
or more of the relays 1405—(408 at the begin-
ning of a digit, a circuit is closed over conductor
1445 for relay 1409 through contacts of relay
1410, and a branch circuit is closed through the
jumper 1447 and contacts of relay 14{2 for re-
lay f4ii. Relay 1408 operates and at its lower
armature locks itself to the grounded conductor
{446 through the winding of relay 1810, con-
ductor {446 being grounded through the contacts
of relay i416, resting contacts and armature
{121 of relay 1418, conductor 1436, and contacts
of the special release relay 1650, Fig. 16. Relay
1418 does not operate in this locking circuit as
long as the original circuit over conductor 1445
for relay 1409 remains closed, being supplied with
ground potential at both terminals.  Relay (41}
locks itself to the grounded conductor (44§
through the winding of relay 1412, At its upper -

.armature, relay 1499 places ground potential on

the register-locking conductor 1426, from the
grounded conductor 1437 by way of contacts of
relay {415, conductor 1437 also being grounded
through contacts of release relay {658, Fig. 16.

.The placing of ground potential on locking con-

ductor 1426 enables the relays in the registers of
Fig. 11 to operate to record the digits, in a man-
ner now to be described. )
When relay {401 operates a single time in re-
sponse to the single impulse received over con-
ductor 1024 indicative of the stock-hundreds code

digit 1, it closes a circuit for relay (405 as above g:

pointed out. A branch circuit extends through
contacts of the normally-operated relay 1411 and
over conductor {421 to the first counting relay
i401 of the register SH—PH by way of contacts
of relay 1102. Relay {101 operates and locks it-
self at its upper armature through 1102, and
through the Tresting contact and inner-lower
armature of relay 1110, to the locking conductor
1426, grounded by relay 1408 as above pointed out.
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delivered-over:conducton: 142{cto relay L1 en
dures.;:Upon:the termination of thisimpulse, re

lay 1102 operates .from the; grounded:conductor. ..
1426, in series with relay:$101-and transfers the..
impulse: conductor ;1421 from relay. 1101 to relay. .
(108. Tn the. present case; only one impulse is:.
delivered and only relays. 101 .and 1102 of the.
register ' SH—PH :-are ; operated.. -At - its . lower. .
armature, relay 1102 makes a connection to the .

B conductor of the group-f131 in accordance with

that the registered digit will be transferred, by

control exercised .over the conductor. group 131, .
to the stock-hundreds storage group-SH, Fig. 12, .

in a-manner to be subsequently explained. ... -’

It will be noted that-the registers ST—PT,

dotted rectangles.
same as the register SH—PH.  -Accordingly, the
register ST—PT responds: to the five impulses de-

livered thereto over conductor 1422 and registers

the stock-tens digit 5; the register SU—PU re-
sponds to the two impulses delivered to it-over
conductor 1422 and registersthe stock-units digit

'2: and the register SR—PF responds to the single .
impulse delivered thereto over conductor 1424

and registers the stock-range digit 1.

As soon as all of the impulses constituting the

first group of digits have been received, and all
of the relays 1405—1408 have fallen back, ground
potential is removed from. conductor 1445, open-
ing the initial circuit of relays 1409 and (&f1.
When this occurs, relay (410. energizes in series
with relay (409, and relay 1412 energizes in series
with relay 141}, At its upper armature, relay
1410 places ground potential on the transfer con-
ductor 1425 from the grounded conductor 1438,
which latter conductor is grounded through con-
tacts of the special-release relay 1650. The plac-
ing of ground potential on conductor 1425 results
in the transfer of the digits registered on the four

registering devices of Fig. 11 to the storage de-

vices SH, ST, SU, and SR of Fig. 12. This trans-

5 fer is made in accordance with the receiver code

as given in Fig. 20. It will be recalled that the
digit 1 is registered in the register SH—PH of
Fig. 11 by the energization of the first pair of
counting relays 110i and 1102. Accordingly,
when conductor 1425 is grounded, ground poten-
tial is extended through contacts on unoperated
relays 1112, (108, 1{06, and 1104, and through
the lower armature of the operated relay 1102 to
conductor B of the set 113f. The conductor sets
1i31—1134 are normally extended to the upper
row of storage relay groups of Fig. 12 through
contacts of relays 12681 and {262, which are nor-
mally energized over conductor i433 as shown
through contacts of relay 1415. That being the
case, placing ground potential on the B conductor
of set 1131 closes a circuit over this conductor and
through contacts of relay 1201 for the B relay-of
storage group SH. Since the stock-tens digit 5
is registered on the register ST—PT, the contacts

- of the counting relays (not shown)-in this register

are arranged so that when ground potentialis ap-
plied to transfer conductor 1425, the A conductor
of the set 1132 is grounded, closing ‘a circuit
through contacts of the-operated relay 1201 for
the A relay of the stock-tens.storage group:ST.
In the register SU--PU, tle stock-units'digit.2 is
recorded by the énergization of the first’two pairs
of counting rélays; and the placing of the ground
potential on transfer conductor 1425 causes the C

“conductor of group- 1133%to become- grounded,

. Conductor

. 2,108,200, ;»
appled:to-both terminals as long: asthedmpulse..

closipg a circuit for the C relay of the stock-units -
group.SU: of Fig. 12, through contacts of the ener- ;
gized relay 1202, Since the stock-range, digit 1

is registered on the register SR—PF, the placing -

. of ground .potential on transfer conductor 1428.

causes a ground potential to be extended over the
B conductor of set {134 and through contacts of

the operated relay 1202 for relay B of the stock-,
- range .storage group SR. It will be understood,
_therefore, that relay B of the storage set SH of
. Fig. 12, relay A of the storage set ST, relay C of
the receiver code shown in the table, Fig.. 20, so .

the storage set SU, and relay B of the storage set
SR all energize simultaneously. Each of these
relays prepares a locking circuit for itself at its
inner -armature to conductor {213, extending

. ground potential to conductor 1213 by way of
. their initial operating circuits. When ground po-
SU—PU, -and SR—PF -are indicated only by .
Each of these registers is.the:.

tential is placed on conductor 1213, a circuit is
closed for relay {415 of Fig. 14. Relay 1415 oper-
ates and closes a locking circuit for itself and
completes the locking circuits for the above-
mentioned energized relays in the registers
SH—SR, Fig. 12, by grounding conductor (213.
{441, it may be pointed out, is
grounded through contacts of relay 1524, Fig. 15,
conductor {441’ and contacts of release relay
1650. »

As a further result of its energization, relay

1415, at its middle-upper armature, removes the
original ground connection from transfer conduc-
tor 1425, and at its upper armature it removes
ground potentigl from the register locking con-
ductor 1426. All of the operated relays in- the
registers of Fig. 11 now restore to the normal po-
sition shown in the drawings, as the registered
stock digits have now been transferred to the up-
per row of stdrage devices of Fig. 12. As a further
result of its energization, relay (415 disconnecis
ground potential from conductor 1433 and places
ground potential on conductor 1434. Relays 1201
and 1202 of Fig. 12 fall back and disconnect the
conductor sets (131—if134 from the stock-digit
storage devices, and relays 1203 and 1204 operate
over the grounded conductor 1434 and connect
the said conductor sets. 113{—11(34 to the price-
digit storage devices PH—PF.

Detailed operation of the register SH—PH
Before the further description of the operation

.is proceeded with, the detailed description of the

operation of the register SH—PH of Fig. 11 will
be given so that it will be seen exactly how this
register, as well as the other registers of Fig. 11,
records any one of the digits 1 to 0 and blank
(BlL) and translates such digit into the receiver
code of Fig. 20.

It has been explained hereinbefore how relay
1104 responds to the first impulse delivered to
the register SH—PH over the operating conductor
1421 from the receiving relay 140! and locks it-
self through relay 1102 to_ the locking conductor
1426, which becomes grounded immediately upon
the receipt of the first impulse by the energization
of relay 1409. It has been pointed out also that
relsy 1102 is short circuited as long as the first
impulse over the conductor {421 endures, so
that relay 1102 does not operate in series with
relay 1101 unti! the termination of the first im-
pulse. Upon operating, relay {102 transfers con-
"ductor 1421 through contacts 1104 to relay (103.
As a result, relay 1103 responds to the second im-
pulse over conductor 1421 and locks itself to the
locking conductor 1426 through relay (184. Re-
lay 1104, therefore, energizes in series with relay
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pulse and transfers the operating circuit to the
next pair of counting relays. In & similar way,
relays (105 and 11086 respond to the third impulse
received over conductor 1421; relays {107 and
1108 respond to the fourth impulse; and relays
1109 and 1110 respond to the fifth impulse.

It has been explained hereinbefore that relay
1102 prepares a circuit from conductor {425 for
grounding the B conductor of the set {131 when

conductor 1425 is grounded at the end of the first -

group of digit impulses. It will now be noted that
relay 1184 at its lower armature shifts the connec-

tion from conductor B to conductor C; that relay
1108 shifts the connection from conductor C to

conductor D; and that relay (108, upon respond-
ing at the end of the fourth impulse, makes a con-

nection between conductor C of the group and .

the transfer conductor 1425, in addition to the
connection made to conductor D through contacts
of relay 1106, all in accordance with the receiver
code as shown in Fig, 20.

Now, when relay {1{0 operates at the end of the
fifth impulse, in a series of five or more im-
pulses delivered over conductor i421, it opens the
locking circuit of relays [101—1108 at its lower
armature, permitting these relays to fall back.
Relays {109 and 1116 remain operated from the
yrounded conductor 1426 through the lower arma-
ture, normal, of relay {1{i. As a further result
of its operation, relay ({19, at its inner-lower
armature, closes a circuit through contacts of re-
lay (112 for relay titf. Relay ilt} operates and
locks itself to conductor (426 through relay 12,
At its lower armature, relay i1i{! opens the cir-
cuit of relays {109 and {110, and again connects
the grounded conductor {426 to the branch
conductor over which relays !1{01-—§i08 were
formerly locked. Relays {16i—I108 are now,
therefore, in condition to be reoperated, and re-
lays 1109 and {§i0 fall back. Upon falling back,
relay {110 opens the initial circuit for relay {411,
whereupon relay {112 energizes in series with re-
lay 411 and again prepares the locking circuit
for relays 1109 and {118 at its inner-lower arma-
ture. With relay {1i2 energized, and with re-
lays i101—I{110 deenergized, a connection from
the transfer conductor 142§ exists to the A con-
ductor of the group {13! in accordance with the
table shown in Fig. 20, through the lower arma-
ture, normal, of relay 1418, the lower armature,

normal, of relay 1108, the lower armature, oper- -

ated, of relay 1§12, and the armature of relay
f113.

In case the series of impulses being received
contains more than five impulses, the sixth im-
pulse received over conductor {421 reoperates re-
lay 11001 and the locking circuit for this relay
through relay {102 is again closed, with the re-
sult that relay 102 operates in series with relay
£101 at the end of the sixth impulse and makes a
connection to the B conductor from the transfer
conductor {425, in accordance with the table of
Fig. 20. The A and B conductors of the set 1131
are both now connected to conductor 1425. In a
similar manner, relays {183 and {104 are operated
upon the receipt of the seventh impulse of the
series, and relay 1i84 switches the connection
from the B conductor to the C conductor 50 that

the conductors A and C are connected up in ac-

cordance with Fig. 20; relays 1105 and i106 are
operated when the eighth impulse is received, and
conductors A and D are connected up; relays
1107 and 1108 are operated when the ninth im-
pulse is received. and the B and C conductors are
connected up; relays 1109 and 1110 are reoperated

13

when the tenth impulse is received, and the B and _

D conductors are connected up in accordance
with the table shown in Pig. 20; and relay 1113

operates upon the receipt of the eleventh impulse-

in the serles, in case the full number is received.
Upon operating, relay #1183 connects up the A con-
ductoer, in addition to conductors B and C, and
the A, B, and C conductors are connected now to
the transfer conductor 1428.

From the foregoing, it will be seen that for each
value of a series of impulses from one to eleven a
different combination of the associated conductors
of -grcup {181, is connected up, so that any re-
celved digit is properly identified on s storage de-
vice of Fig. 12,

Receiving the price digits

When the price digits 1, 0, 4, and 1 are received
by the receiving relays 1401, 1403, 1462, and 1404,
respectively, the impulses are repeated, as before,
through contacts of the energized: relay 1417 and

over conductors {421—1424 to the registers of Fig.

11. Accordingly, these digits are set up on the
registers, and the proper ones of the conductors
in group (181—1134 are connected to the trans-
fer conductor 1425 as indicated by the table, Fig.
20.

The slow-acting relays (405—1408 respond as
before to ground conductor 1445 at the beginning
of the group of digits, closing a circuit through
contacts of the operated relays 1410 and 1812 and
through contacts of the unoperated relay 1414 for
relay 1413. Relay (413 operates and locks itself
to conductor 1446 through relay 1414, and at its
upper armature grounds conductor 1426 to proyide
locking circuits for the register relays. ,

When conductor 1448 is ungrounded upon the
termination of the digit of highest value (the tens
digit 0) by the falling back of relay 1407, relay

" 1814 energizes in series with relay 1413, and at its

upper armature again places ground potential
on transfer conductor 1425 from the grounded
conductor 1438 through contacts of relay 1416.
Since the connecting relays 1201’ and 1202’ of
Fig. 12 are now energized over the grounded con-
ductor (434 in place of relays 1281 and 1202, which
change was made, as before described, upon the
energization of relay {418, the placing of ground
potential at this time upon transfer conductor
1425 causes the registered price digits'1, 0,4, and 1
tc be transferred to the relays of the storage group
PH, PT, PU, and PF, Fig. 12. In the register PH,
relay B is operated; in the register PT, relays B
and D are operated; in the register PU, relays ¢
and D are operated; and in the register PF relay
B is operated. When these relays operate, each
of them prepares a locking circuit for itself at
its inner armature, extending ground potential
through conductor 12i{4. QGround potential on
conductor 1214, operates relay (418 to close a
locking circuit for itself and for the operated re-
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lays in the registers PH—PF, from the grounded .

conductor (441 in multiple with the operated relay
1415. As a further result of its operation, relay
1416, at its middle-upper and inner-upper arma-
t;ures removes ground potential from the locking
and transfer conductors 1426 and ‘1425, whereupon
the registers of Fig. 11 are released. Relay 1416
also ungrounds conductor 1448, releasing relays
'1409—1414,

Selecting the stock

It will be recalled that conductor 143% was
grounded upon the operation of relay 1415 when
the stock digits were transferred to the storage
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devices SH to SR, thereby grounding the apexes
of the contact pyramids of these storage devices
so as to make the necessary stock and stock-range
selection. For the purpose of identifying the stock
register group on-which the recelved price quota-
tion is to be-recorded, ten hundreds relays 1384
and 1302 to 1§10, Fig. 13, are provided, three of
these relays being shown. From the contact

pyramid of the relays A to D of the storage group -

SH there extend ten conductors, each correspond-
ing to a different hundreds. Between Figs. 12 and
13, these ten conductors are’ represented by the
single line 1204, Only one of these conductors
becomes grounded in the given case, In this case,
since it is the B relay that is operated, in ac-
cordance with the code digit 1, the ground po-
tential is extended, upon the grounding of con-
ductor (434, to the #1 hundreds conductor; op-
erating the first hundreds relay 1381.. This relay
connects the stock-tens through to the upper por-
tion of the cross-connecting rack CCR, shown in
Fig. 13. :

In order to make a selection as to the stock-tens, -

there are ten conductors (represented by line
1205) extending from the contact pyramid of the
relays A to D of the stock-tens storage device ST.
This conductor group is shown in Fig. 13 and is
“labeled ST. Since the digit 5 has been stored on
the storage group ST, Fig. 12, by the energization
of relay A, it is the fAifth conductor of the group
which is grounded. Ground potential is accord-
ingly extended over the fifth cohductor of the
group ST, contacts of relay 123!, and through the
jumper 1341, to the left-hand contact of the con-
tact set 1321, This energizes stock relay 1341 over
conductor 13314, but only slightly, owing to the fact
that the upper winding thereof is an inefficient
winding drawing small current.
only the contacts marked “z” are closed by the
energization of the upper winding. In a stock-
quotation receiving board containing’ many
stocks, it is possible that every conductor closed
through by 2 stock-hundreds relay such as the
relay 1301 will have a plurality of jumpers con-
nected to it, each leading to the upper winding
of a separate stock relay, such as the stock relay
1641. When this conductor is grounded, each of
the relays to which a jumper is connected pulls up
through its first step and closes its “z” contacts,
but no relay closes its remaining contacts except
under a condition to be described hereinafter.
Relay C is operated in the stock-units group
SU, Fig. 12, in accordance with the code digit 2,
and arranges the contact pyramid so that ground
from conductor 1433 is extended to the second
conductor in group SU, Fig. 13. When this con-
ductor is grounded, a connection extends through
the jumper (342 on the cross-connecting rack
CCR to the right-hand terminal of the set 1321,
and from thence to the lower winding of the
stock® relay 1641, by way of conductor 1342 and
the “z” contacts of the relay. Relay 1641, it
will be recalled, is able to operate only far enough
to close the contacts marked “x” when energized
through- the upper winding alone. At this time,
however, the relay operates fully because the
lower winding is an efficient winding. Accord-

~ingly, circuits are prepared by- relay 1644 for

.
:
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operating the associated registers of stock BBA,

code 82,
' Selecting the stock range
According to the previous assumption and de-

scription, the instant price quotation is to be

indicated on the receiving board as merely the

As a result,

2,108,206

last price. It will be recalled that the operator
pressed the stock-range key LA, Fig. 5, and that
this resulted in the transmission of the range dig-
it 1, which is now stored on the storage group SR,
Fig. 12, wherein the relay B is operated. With
relay B in group SR operated, the ground poten-
tial on conductor (434 is extended to the #1 con-
ductor at the base of the S8R group contact pyra-
mid. This conductor group, as indicated by line
1281, extends to the stock-range relays of Fig. 18.
With conductor § of this group grounded, a cir-
cuit is closed for stock-range relay (855 (LA).
Relay 1858 prepares restoring and operating cir-
cuit for the registers in the bottom row (LA) only
of the stocks BBA. -

Restoring the stock registers

In order that the resetting impulses trans-
mitted to the stock registers shall set the regis-
ters In the desired positions, it i3 necessary to
first send impulses to restore the registers from

- their instant positions to blank positions, used

also as & normal or starting position. In order
that the series of restoring impulses will advance
a stock register only as far as its blank position,
each of the stock registers, the stock register Ri,
for example, Figs. 16, 17, and 18, is provided with
a cam spring, such as 1708, which is in engage-
ment with a permanently grounded spring only
as long as the indicator Is in any position other.
than the blank position. As will be seen in Fig.
17, the register Ri, the upper left-hand register
of the stock group BBA, Fig. 16, is provided with
a cam 1706, arranged to rotate with the indi-
cating drum 1704. This cam {708 carries & pro-
jection 1708 which engages the end of the cam
spring 1708 when the drum (704, Figs. 17 and
18; is standing with its blank position exposed
through the window in the front piece 1701.
When thus operated by the projection 1109, the
spring 1708 is moved out of engagement with
the grounded spring and is moved into engage-
ment with the spring connected to conductor
1632, Figs. 17 and 16. In this way, the local
operating magnet 1702 is connected to ground
in all positions of the register R{ except the
blank position, in which position it is connected
to -the actuating-ground conductor 1632. The
same is true of all the other registers, and it is
indicated in Fig. 16 by showing a cam such as
cam 1768 connected in the circuit of each oper-
ating magnet such as §702.

The local sender of Fig. 15 is arranged to send
impulses to restore and reset the stock registers,
and this sender is controlled in its counfing op-
eration by the interrupter 1417, while the actual
sending of impulses to the stock registers is
accomplished by the interrupter (53f. These
two interrupters are preferably operated by the

-

.~

same motor and in exact synchronism with one .

another, although at high sending speeds-it may
be advantageous to operate one interrupter (1417)
slightly in-advance of the other to compensate for
the slight delay caused by the time required for
the counting relays of Fig. 15 to respond.

Since the local sender is arranged to restore to
blank position only the registers which are to be
subsequently reoperated in accordance with the
newly-received price quotation, the local sender
cannot be-started to restore stock registers until
the stock and range digits have been received
as hereinbefore pointed out, and the local sendér
must not be started to operate until the number
of price digits to be received has been determined.
As will be explained hereinafter, the transmitter
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is arranged to send any number of price digits
from 1 to 4. As soon as the group of digit im-
pulses constituting the price indication is started,
relay 1813 operates and locks itself through the
winding of relay 1414 to locking conductor (4486,
as has been explained hereinbefore. In addition,
at its lower armature, relay 1413 places ground
potential on conductor 1448, closing a circuit
through the contacts of relay 1181 of the register
SH—PH for price-range relay 11{4. Relay ({i8
operates and locks itself to the grounded locking
conductor 1435, conductor 1435 being groundeAd
by way of contacts of relay 1522, conductor {435’
and contacts of the special-release relay 1650. In
addition, since impulses are delivered to the re-
maining registers, ST—PT. SU—PU. and SR—PF,
Pig. 11, a circiut similar to that described above
for relay 11i8 is closed for the remaining price-
range relays 11§58, 11i6, and [11T. Each of these
additional relays operates and locks itself to
the said grounded locking conductor 1425, At
its lower contacts. each of the relavs {§{§—i117T
closes the impulse circuit from the grounded in-
terrupter 1817 through to the counting relay im-
pulse conductor 1552 of Fig. 15. by connecting
conductors {427 and (442 together. The im-
pulses, after passing from conductor 1427 through
the contacts of the said relays and over conduc-
tor {442, pass through contacts of relay 524, the
resting contact and armature {536, and through
the normally-closed contacts controlled by the
lower armature of relay {519 to the said impuls-
ing conductor 1552. As soon gs the interrupter

1417 closes, following the extension of the inter-.

rupter circuit to conductor 1552. a circuit is closed
by interrupter 147, over impulse conductor 1552,
and through the contacts of relay 1502 of the syn-
chronizing pair for relay {501. Relay {501 oper-
ates and locks itself at its lower armature to
conductor {85!, grounded through the resting
contact and armature (526, coniacts of relay
1524, conductor 1532. and the lower contacts of
the special release relay 1650. Now. as soon 3as
the interruoter 1817 opens. the short circuit is
removed from around relav i502. and relay 1502
energizeg over conductor 1551 and in series with
relay I501. At its upper armature. relay 562

- transfers the impulse conductor {532 to the first

60

70
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counting pair, comprising relays 1503 and 1564.
and at its lower armature it closes the impulsing
circuit between interrupter 1531 and the magnets
in the bottom row (LA) of the group of registers
assigned to stock BBA. Fiz. 16. This hapnens at
a time when the interrupters 1417 and 153( are
both in open position.

Now, each time interrupter 1531 closes follow-
ing the above operation of relay 1502, it sends an
impulse to the four magnets in {he bottom row of
the stock group of Fig. 16 over the following cir-
cuit: from battery by way of interrupter 1534.
lower. contacts of relay 1502, conductor 1553, mid-
dle armatures of the price-range relgys #f§4—
1117, conductors 1428—1431. contacts of the op-
erated stock-range relay 1655 (LA). contacts of
the operated stock relay 1641, individual to the
stock group BBA, the four magnets of the bottom
row of stock registers in the group BBA, and
thence to ground through the lower contacts of
the associated cam springs, corresponding to the
cam spring {708 and the right-hand contact
thereof, Fig. 17. Ten impulses are delivered to
the magnets in the bottom row of the selected-
stock group, which number is sufficient to secure
the advance of any stock register the maximum

distance to its blank position. It will be under-
stood that conductor 1632 has no so-called actu-
ating ground potential thereon at this time and
that the four registers now being operated stop
in their respective blank positions responsive to
the cam springs thereof (corresponding to cam
spring 1708, Fig. 7) 'being shifted to alternate
position into engagement with the ungrounded
conductor {632. .

The counting of the ten restoration impluses
is accomplished by ten pairs of relays of the local
sender, 15603—1522. These relay pairs are oper-
ated in regular sequence by the interrupter (417
and over conductor i532. The counting opera-
tion proceeds in regular manner, one pair of
counting relays heing operated for each im-
pulse delivered by cam (417, until relay 159
operates at the beginning of the ninth counted
impulse. Upeon operating, relay {519 closes at
its lower armature a new circuit for itself from
conductor {444, over which the impulses are
being received, through the resting contact and
armature 1529, and the inner armature and rest-
ing contact of relay 1528. Relay 1519 also locks
itself to conductor 1532 at its inner armature,
through the resting contact and inner-lower
armatiire of relay 1522, At armature 1526, re-
lay 1519 opens the locking circuit of relays 1581—
1518, allowing all these relays to deenergize. A
new path for the impulses being delivered by cam
i53i to the magnets of the stock registers is

. closed at armature {527 through armature 1528,

instead of through the lower armature and con-
tacts of relay 802, so that the circuit over which
the resformg impulses are being delivered by way
of conductor 1553 is not broken. The connection
formerly existing between conductor {442 (over
which impulses are being received from cam 41T
and the regular impulse conductor 552 of the
counting relays is cpened at the normally-closed
contacts controlled by the lower armature of re-
lay 8549, thereby preventing premature reopera-
tion of relay 1501.
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‘When the initial circuit of relay {519 is broken ‘

at cam {417 at the end of the ninth restoration

impluse, relay 1520 operates in series with relay .

1649 and transfers the operating circuit to relay
1521. Relay 152! operates at the beginning of
the tenth restoration impulses and closes a lock-
ing circuit for itself at its lower armature through
the winding of relay 1522 and through contacts
of relay 1524 to conductor i532. When the initial
circuit of relay §92f is opened at the end of the
tenth restoration impulse/ relay 1522 energizes
in series with relay 1521, and at its inner-lower
armature opens the lockmg circuit of relays i5{9

and 1520, while at armature (528 it disconnects’

the interrupter 1531 from conductor 1553. Relays
1519 and 1520 now fall back, and relay {519, at
armature 1526, replaces ground potential an lock-
ing conductor 1861 from conductor 1532 through
contacts of relay 1524.

. The restoration impulses have now been de-
livered to the registers of stock group BBA in

. range LA, and all of these stock registers are

standing in blank position in readiness to be
operated by the local sender of Pig. 15 in accord-
ance with the instant set position of the storage
devices PH, PT, PU, and PF. Accordingly, the
price-range relays {114—11§7, which were oper-
ated at the beginning of the receipt of the group
of price digits in order to determine the num-
ber of registers in the range group LA of the

GO

selected stock to be restored, have served their *

purpose and may be released to permit the con-
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trol of the respective values of the resetting digits
transmitted by the local sender to be exercised
in accordance with the setting of the storage
groups PH, PT, PU, and PF of Fig. 12, Accord-
ingly, when relay 1522 pulls up at the termination
of the tenth restoration impulse, it removes
ground at its upper armature from locking con-
ductor (4385 to permit relays #iHd—I11IT to fall
back.
Resetiing the stock regisiers

It will be recalied that relay (446 is operated
over conductor 1214 as soon as the price digits are
transferred to the storage devicess PH—PF of
Fig. 12. With relay 1416 operated, and with relay
1522 of the local sender operated at the end.of
the restoring operation, a connection exists be-
tween conductor 1442, over which impulses are
received from cam 14{7, and conductor 1382,
through which the impulses are delivered to the
counting relays, the connection being as follows:
from conductor 1442 through contacts of relay
1524, conductor 1443, contacts of relay { 418, con-
ductor 1444, and armature 1530 and its working
contact to conductor 1552, When this connection
is completed, either at the contacts of relay 1416
or at the contacts of relay 1522, whichever close
last, the synchronizing pair comprising relays
1501 and 1602 are rendered operative again to
respond to the first impulse received from cam
1417 and connect interrupter 153 to conductor
1553 at the lower contacts of relay 1502 when the
first impulse subsides. It will be noted that con-
ductor 1653 extends to and connects with the

5 apex of each of the pyramids of contacts in the

storage groups PH, PT, PU, and PF. In the
group PH, the digit 1 is recorded by the energi-
zation of relay B as hereinbefore pointed out,
with the result that conductor 1653 is connected
through contacts of the operated relay B, and
through contacts of the unoperated relays A, C,
and D to the mumber 1 associated conductor,
which is connected by means of the cable 1208,
and through contacts cf relay 1504 to the hun-

: dreds operating conductor 1428; in the storage

device PT, the digit 0 is recorded by the energiza-
tion of relays B and D with the result that con-
ductor 15583 is connected through contacts of the
unoperated relay A, contacts of the operated re-
lay B, contacts of the unoperated relay C, and
contacts of the operated relay D to the number
0 conductor, and thence by way of a conductor in
the cable 1209, and contacts of relay 1524, to the
tens operating conductor (429; relays C and D

= are operated in the storage device PU, with the

result that conductor 1553 is connected through
contacts of the unoperated relays A and B, and
through contacts of the operated relays C and D,
to the number 4 conductor, and thence by way of
a_conductor in the cable 1210, and through con-
tacts of relay 1510, to the units operating con-
ductor i430; and the relay B is operated in the
price-fractions group PF, with the result that
conductor 1553 is connected through the asso-
ciated-contact pyramid to the number 1 conduc-
tor thereof, and thence by way of a conductor in
the cable 1211, and through contacts of relay 1504
to the fractions operating conduction 1431.
Accordingly, with the synchronizing relay 1502
operated, the next impulse of current delivered
by the cam {4171 operates relay {503 over con-
ductor 1552, and, at the same time, an impulse
is delivered by the cam 1531 over conductor 1583,

- resulting in a current flow through the contact

75

pyramids of the register PH—FF, and through
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contacts of certain of the counting relays of the
local sender, as above pointed out, and over each
of the conductors 1428—1431 to the magnets’ of
the registers in the range row LA of Fig: 16, At
this time, conductor 1632 serves as a ground re-
turn conductor in common for the four registers;
being connected through contacts of the operated
stock relay 1641 to ground hy way of conductor
1538 and the lower contacts of the operated relay
{522. At the end of the first resetting impulse,
relay {804 operates in series with relay £503, when
its cireuit is opened by -the cam 14117, and discon-
nects conductors §428—1431 from the number 1
conductors of the contact pyramids of the price-
digit storage devices of Fig. 12." This breaks the
connection between conductors 1553 and conduc-
tors 1428 and 143! because the hundreds and
fractions digit now stored are both 1. -Accord-
ingly, the hundreds and fractions registers in the
range group LA, Fig. 16, are left standing with
the digit 1 exposed. . .

The next three impulses are delivered over con-~
ductors 1429 and (439, advancing the tens and
units registers to the fourth position. In the
meantime, relays 1505—1503 have operated, and
relay 1510 operates at the end of the fourth re-
setting impulse, disconnecting conductors i428—
1431 from the number 4 digit conductors. Since
the digit 4 is set up on the price-units storage
group PU, the connection between conductor 1553
and the units conductor 1430 is broken when
relay 1810 pulls up, leaving the units register in
the range group LA standing with the digit 4
exposed.

As the resetting operation progresses, further
impulses are delivered over conductor 1429 to the
tens register, and the counting relays continue to
operate one after the other without opening the
circuit until relay 1520 has operated at the end
of the ninth resetting impulse.

At the beginning of the tenth resetting im-
pulse, a circuit is completed through the even-
numbered counting relays 15021522 ‘and
through contacts of relay 1524 for relay 1523.
Relay (523 operates and locks itself at its lower
armature to conductor (441, now grounded at
the lower contacts:of relay 1416. Accordingly,
relay 1828 operates in series with relay 1523
at the end of the tenth restoring impulse, and
disconnects the number 0 digit conductors from
the register-operating conductors 14271431,
thus terminating the transmission of the reset-
ting impulses.
fractions registers of the range group LA, Fig.
16, are now in position to display the digits 1,
0, 4, and 1, respectively.

Clearing out the receiver

When relay 1524 operates, it opens the locking
circuits of relays 1501—1522 at’ its inner-lower
armature, and at its lower armature it opens the
impulsing circuit of the counting relays so as to
prevent them from starting to reoperate again.
Relay (524 also disconnects ground potential
from conductor 1441, deenergizing relays 1415
and (416, and permitting all of the locked-up
storage relays of ‘Fig. 12 to fall back because
the ground potential is removed  from locking
conductors 1213 and 1214. ' Reldy 1416 removes
ground potential from. conductor 1447, permit-
ting relays 1523 and, 1524 to fall back. Relay
1415 removes ground potential from conductor
1434 and replaces ground potential on conductor
{433, whereupon relays.1201" and 1202" fall back,
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and relays 1201 and {202 energize preparatory
to handling the next quotation. )

The operated hundreds relay 1301 of Fig. 13,
together with the operated stock relay 1641, and
the operated range relay 1655 fall back responsive
to the deenergization of the storage relays of

1413 of the device IC fell back responsive to the
opening of their locking cir~uit upon the ener-
gization of relay 1416, and since relays 1i14—
11T fell back as explained hereinbefore, upon
the opening of their locking circuit over con-
ductor 1435, upon the energization of relay 1522
at the end of the restoration operation, all of
the relays operated during the handling of the
quotation have now been restored, and the ap-
paratus is in the normal condition shown in the

- drawings with only relays (201 and 1202 ener-

-~

-

-t

[

-

gized.
Transmitter starts before receiver clears out

It will be recalled that when relay 1416 oper-
ates at the end of the receipt of the price digits,
it removes ground potential from conductor 1446,

deenergizing relays 1409—1414. It will be re- .

called also that relay 1416 locks itself to con-

ductor 1441 and maintains the ground potential .

disconnected from conductor §1446 until the local
sender has finished sending the restoration and
the resetting impulses. If the first group of
digits for the next quotation starts to come in
before relay 141§ has been deenergized to re-
place- ground potential on conductor 1446, the

grounding of conductor 1445 closes a circuit for

relay 1409 as before, and a branch circuit is
closed through contacts of the operated relay
1416 for relay 14i7. Relay {417 operates and
shunts the contacts of relay 1416 which removed
the ground potential from conductor 1446, there-
by replacing ground potential on this conductor.

It will be noted that the wipe-out relay {148,
upon being operated to cause all registers in a
selected stock to be restored to blank position,

removes ground potential from conductor 1446

to permit .relays 1409—{414 to restore, and that
at armature 1122 it connects up relay 1417 so that
this relay will operate to replace the ground po-
tential on conductor 1446 in case the next group
of digits start to come in while the ground po-
tential is removed therefrom.

N

Receiving short numbers

In some cases a new stock quotation differs
from the previous one only in that the new stock
quotation ends with a different fraction, in which
case it is sufficient to reset the fractions stock
register in the selected range, leaving the hun-

"dreds, tens, and units stock registers standing

as they were. In other cases the new quotation
may require g resetting of only the unit and
fractions stock registers, while in still other cases
change is required in the tens, units, and fraec-
tions registers, while the hundreds register does
not need to be reset. As will be explained here-
inafter, arrangements are made in the trans-
mitter so that the operator may set up only the
price digits which differ from the corresponding
digits of the previous quotation, and the trans-
mitter transmits only the price digits set up.
-In case no impulses are received to set the reg-
ister SH-—PH of Fig. 11 in accordance with a
price-hundreds digit, none of the relays are re-
operated and therefore no transfer to the storage
group PH of Fig. 12 takes place. Since none of
the relays.A to D of the group PH are energized,

Since the input-control relays 1409—

“register PH, Fig. 1.

none of the conductors { to 0 extending from the
base of the associated contact-pyramid are con-
nected up, and no resetting impulses are sent to
the hundreds register in the selected stock and
stock range. Also, since none of the relays in the
register SH—PH of Fig. 11 are operated, the cor-
responding price-range relay (114 is not oper-
ated at the time the restoration impulses are

transmitted, and no connection exists between .

conductor 1553 and the hundreds conductor 1428,
with the result that the hundreds register is not
restored. In a similar way, if no impulses are
transmitted corresponding to the price-tens

10

digit price-range relay 115 is not operated, and .

no transfer to the storage group PT takes place,
and the price-tens register remains in its previ-

ous position. In the same way, if no units digit -

is received, price-range relay (116 is not operated
and the units register remains in its previous po-
sition. Also, in case the operator neglects to set
up a fractions digit, the fractions price-range
relay H1171 is not operated and the fractions oper-

15

20

ating conductor 1431 is not connected up; and -

the fractions register remains set in its previous

position.
Setting up short numbers

‘In the transmitter, variations in the number

of digits in a transmitted price is automatically

taken care of in a manner now to be explained.

-In case only a single price digit is set up by the .

operation of only one of the digit keys of Fig. 5,
this digit is registered on the price-hundreds

operates a stock-range key and causes the oper-
ation of one of the relays A to D of the stock-
range register SR, Fig. 6, a circuit is closed over
conductor 609 at the inner-lower armature of
transfer relay 610, through the lower armature,
normal, of relay 107, lower armature, normal, of
relay 105, and the lower armature, normal, of
relay 703, for connecting relay 707. In this case,

25

3¢

_In case the operator next

35

40

relay 707 connects the conductors extending

from the upper contacts of the relays A to D of

the register PH to the conductor group PF ex--

tending to the sending apparatus in Figs. 8 and
9. Accordingly, the digit registered on the reg-
‘ister PH is transmitted as a fractions digit, and
no hundreds, tens, and units digits are trans-
mitted. When a fractions digit only is recorded,
the transfer relays 703, 705, and 787 of the regis-

ters PT, PU, and PF, respectively, are not oper- .

ated. Accordingly, ground potential remains on
conductors 161—1763 of the price-range group,
being removed from conductor 164 only. Upon
the operation of connection relay 436, prepara-
tory to the starting of the sending operation,
conductors T6§—164 are connected through -to
the price-range group PR, but the connection is
not completed to the sending apparatus of Figs
8 and 9 until counting relay 802 of the pair com-
prising relays 802 and 803 is pulled up in series
with relay 803, as hereinbefore described, just
prior to the transmission of the group of price
digits. ‘'When this occurs, the condicitors of the

price-range group are connected through to the -

stop relays 808, 812, 909, and 913. Since conduc-
tors H, T, and U in the price-range group are at

50

. 60

this time extensions of the grounded conductors

161, 162, and 763, relays 808, 812, and 909 are
operated immediately, and the transmission of
price-hundreds, price-tens, and price-units im-
pulses is thereby prevented. .

Assuming that the operator sets up only two

digits, a -units digit and a fractions digit, the 75
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7, and the fractions digit is recorded on the reg-
ister PT. Under-this condition, transfer relays
701 and 703 are operated, and, when connecting
conductor 609 becomes grounded, a circuit is

closed through contacts of the operated transfer

relay 703 for connecting-relay 708. Relay 708
makes a connection between the contacts of the

_register PH and the price-units conductor-group
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PU, and it also makes the connection between
the contacts of the register PT and price-frac-
tions conductor-group PF. Accordingly, the
digits registered are sent out as the units and
fractions digits, and the transmission of the
hundreds and tens digits is prevented because
conductors 761 and 762 remain grounded, oper-
ating relays 808 and 812 before the price-digits
group is transmitted. .

In case three digits are set up on the registers
PH, PT, and PU, these digits are-the tens, units
and fractions digits because connecting relay 709
is operated through contacts of the operated
transfer relay 705. At this time, conductor 161
alone of the price-range group remains grounded

‘through the contacts of the unoperated transfer

relay 101, preventing the transmission of price-
hundreds impulses by the cam 825,

Setting up yesterday’s closing price

At the close of the day, the last stock quotation
for each stock is reset as yesterday’s closing
price so that it will shown on the indicators when
business is resumed the next day. To do this,
the operator sets up the stock indication in the
manner hereinbefore described. Having set up
the stock indication, the operator depresses the
stock-range key WO (wipe-out), Fig. 5. When
the wipe-out key WO is operated, relay B of the
stock-range register SR, Fig. 6, operates to record
the digit 9. Transfer relay 610 operates when
the key is released, and starts the translation of
the stock letters into the stock code in the manner
hereinbefore described by placing ground at its
upper contacts on conductor 601 through the up-
per contacts of the start relay 612. As soon as
the translation has been completed, as evidenced
by the operation of relays 406, 407, and 408, a
circuit is closed through the contacts of the latter
relays and through contacts of relay 610 for start
relay 612. The sending apparatus of Figs. 8 and
9 is started to operate in the manner hereinbefore
described, and the stock-code digits and stock-
range digit 9 are transmitted while the counting
switches CSI and CS2 are moving over the first
half of their bank contacts. Since no price digits
have been set up on the price registers of Fig. 7,
all of the price-range conductors 161—164 are
grounded through the contacts of the unoperated
relays 101, 103, 105, and 107, resulting in the re-
operation of all of the stop relays 808, 812, 909,
and 913 of Figs. 8 and 9 through contacts of relay
802 before the starting of the transmission of the
price-digit group. Accordingly, all of the sending
cams 825, 826, 821, and 828 are disconnected be-
fore any price-digit impulses have been trans-
mitted, and the sending apparatus is restored to
normal as soon as it has advanced two steps to
bring about the energization of relays 806 and
907 to again complete the circuit of relay 805.

In the receiver of Figs. 11-16, the stock-code
digits and the stock-range digits are received on
the registers of Fig. 11 in the manner hereinbe-
fore pointed out, and at the end of the stock-
digit transmission the received digits are trans-
ferred to the upper row of storage devices of Fig.

2,108,298
units digit is recorded on the register PH of Fig. -

12. The received stock-range digit is represented
in the receiver code of Fig. 9 by the code BC.
Accordingly, relays B and C in the stock-range
storage device SR are operated over the conduc-
tor group {134 from the register SR—PF. - With
relays B and C operated, ground potential is
placed on the ninth conductor extending from the
base of the associated contact-pyramid, closing a
circuit for the wipe-out range relay 1654 of Fig.
16. Relay 1654 operates and closes a circuit for
each of the five regular range relays {655—1659.
Accordingly, circuits are prepared for operating
all registers in all range groups of the selected
stock. In addition, the special wipe-out range
relay 1119 is operated over conductor 1212 in par-
allel with relay 1654. Relay (119 connects the
register impulse conductor {583 to the hundreds,
tens, and units conductors 1428, 1429, 1430, and

10

15

1431, so that the restoring group of impulses now -

to be transmitted is sent out over all four of the
conductors {428—1431. Relay 1118, in addition,
starts the hereinbefore-described restoring oper-
ation of the local sender of Fig. 15 by connecting
conductors 1427 and (442 together at armature
1120, Accordingly, following the operation of the
synchronizing pair comprising relays 1501 and
1502 over the relay-operating conductor 1552, and
the consequent connecting-up of impulse conduc-
tor 1553 to the cam (531, ten impulses are sent to
all of the registers of the selected stock, advanc-
ing all registers to blank position. As hereinbe-
fore described, each register stops as it reaches
blank position owing to the fact that the associ-
ated cam spring switches the magnet circuit over
the actuating ground conductor 1632. In addi-
tion, the wipe-out relay 1654 at its inner-lower
armature prepares a short-cut operating circuit
for the 0’ relays 1523 and 1524, so that when the
operating impulse is delivered to relay 1521, dur-
ing the transmission of the tenth restoration im-
pulse, a multiple circuit is closed through the
inner-lower contacts of relay 1654 and through
contacts of relay 1524 for relay 1523. Relay 1523
operates at the same time that relay 1521 does,

and the locking circuit for relay 1523 is closed .

through relay 1524 to conductor {441, now
grounded at the lower contacts of relay (654,
When the tenth restoration impulse subsides, re-
lays 1522 and (524 energize in series with relays

1521 and 1523. Relay 1522 opens the connection
‘ between the registers and cam 1531 at armature

1528, relays 1501—1518 having been previously re-
stored by the operation of relay 1519. Relay 1524
opens the counting-relay operating circuit at its
lower armature. At ifs inner-lower armature, re-
lay 1524 opens the locking circuits of relays 1521
and 1522, causing these relays to release, and at
its upper armature, relay 1524 disconnects ground
potential from conductor {441, bringing about a

release of the relay {415 and a consequent de-

energization of- the operated register relays of
Fig. 12. Relays (119 and 1658 fall back when the
stock-range register relays release, and relay 1654
opens the locking circuits of relays 1523 and 1524
at its lower armature, permitting these relays to
fall back.

As a result of the foregoing operation, all of the
registers associated with the stock in question
have now been restored to blank position.

In order to cause the last price of today to be’

set up as yesterday’s closing price, for use on the
following day, the operator sets up the stock let-
ters as before, followed by the last-price digits;
and she also operates the stock-range key YC,
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causing the stock-range digit 8 to be set up by 7
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the energization of relay A of the stock-range
register SR, Fig. 6. The sending apparatus of
Figs. 8 and 9 is started to operate as before, send-
ing the stock digits and price digits to the several
receivers. In the receiver of Figs. 11-16, the

receipt of the stock-range digit 8 on the stock-.

range storage device SR of Fig. 12 results in
ground potential being placed on the eighth digit
conductor associated therewith, operating relay
1659, which -is the yesterday’s close range relay.
When this relay operates, the conductors 1428—
1431 are.connected to the registers in range YC
(the upper row) of the selected stock. - The price
digits are accordingly transmitted to the relays
in the upper row, settmg up yesterday’s closmg
price.
First quotation of day

When the first price for a particular stock is
sent through, this price is to be recorded as the
opening price, as the high price, as the low price,
and as the last price. Accordingly, the registers
in the ranges OP, HI, LO, and LA (all range rows
except the top row) are to be operated in unison.
Accordingly, after setting up the stock letters and
the opening-price digits, the operator depresses

the range key UN of Fig. 5, causing the stock-

range digit 7 to be set up on the register SR,
Fig. 6, wherein relays C and D are thus operated.

In the receiving apparatus of Figs. 11-15, the
receipt of the stock-range digit 7 results in the

operation of relays A and C of the storage group.

SR, Fig. 12, in accordance with the receiver code
of Fig. 20. With relays A and C operated, a con-
nection is completed over conductor T of the as-
socmted group for the unison range relay {653,

Fig. 16.  When this relay operates, it closes cir-’

cuits for the relays i555—1558, which are the

last, low, high, and open range relays. It will

thiis be seen that the received price digits are set
y up on the desired rows of registers.

Releasing partially-operated receivers - -

Since it may happen ocecasionally that a re-
ceiver fails to finish its operation and clear out

; as hereinbefore described, to get out of step with

. the transmitter, arrangements have been pro-
vided for sending a special range digit, the range
digit 0, to the receivers at intervals in order to
release any partially-operated receivers.

y In order to perform the special-releasing oper-
ation, the operator sets up the letter or letters
‘assigned to any desired steck, after which she
‘depresses the range key RL, actuating the C re-
lay of the stock-range register SR, Fig. 6, to set

5 up the range digit 0. The stock-code digits as-
signed to the registered stock-letter combination,
together with the stock-range digit 0, are trans-
mitted by the sending’apparatus of Figs. 8 and 9,

“but no price digits are transmitted because none

)y are set up. While the stock digits thus set up
are being sent out, the operator sets up the same
combination again, with the result that the trans-
mitter is operated again under the control of the
other register set to repeat the stock-code digits

5 and the stock-range digit 0. .

In the receiver of Figs. 11-16, the first group
of digits comprising stock-ccde digits and the
stock-range digit 0 is received on the registering
apparatus of Fig. 11 in the usual manner in case
the receiver is in the condition shown in the
drawings before the transmission is started. In

<

this case, the setting up of the stock-code digits "

causes a stock to be selected and a stock relay
such as 1651 to be operated in the manner herein-
before described, and the setting up of the range

wt

digit 0 on the storage group SR of Fig. 12 results

19

in the operation of relays B and D therein‘in. -

accordance with the receiver code, Fig. 20, With
relays B and D operated, a circuit 'is closed
through the conductor O of the associated group
for the special-release relay. 16580. When relay

1650 operates, it locks itself 4t its inner-upper

&

armature through contacts of the slow-to-operate .

" relay 1649, and at its remaining upper armatures,
it disconnects ground potential from all of the

locking conductors 1435°,

v 1436, 1437,
1441°,

This releases all of the locked-up appa-

ratus in the receiver with the exception of relay-

10

1438, and .

1650. Aft its lower armature, relay (650 closes a-

circuit for relay 1649, and relay 1649 operates 1;
after a very slight intérval and opens the lock-

ing circuit of relay 1850. Relay (650 thereupon
deenergizes and opens the circuit of relay 1649,
and relay 1649 falls back also.
second group of stock-code digits and the stock-

- range digit 0 are received and disposed of in the

manner just described. )
It is to be noted ‘that in case the stock-group

In this case, the .

20

of digits fails to transfer to the upper row of -

registers of Fig. 12 for any reason, such, for ex-
ample, as an improperly-soldered connection, or
a dirty or oxidized contact, relay (415 fails to
operate and the upper row of storagée devices of
Fig. 12 remains connected up. Accordingly, the
next group of digits received is added to the
group of digits previously received on the regis-

. ters of Fig. 11, with the result that a transfer:is,

in all probability, made at the end of the next
group of digits. Under this condition, however,

. the price digits are super-imposed on the stock

digits and the combination is transferred to the
stock-digit storage devices of Fig. 12, in the upper
row. 'The receiver is now in the same condition
as it is in ordinarily at the end of the stock group
of digits, and the price-digit storage devices are
connected up upon the operation of relay 1415.

25
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Accordingly, the stock digits in the following quo- -

tation are received and transferred as price digits,
and the receiver is out of step w1th the trans-
mitter.

Assuming now that the receiver of Figs. 11-16
is out of step with the transmitter at the {ime the

“first series of digits containing the range digit 0

is received, this series of digits is transferred to
the lower row of storage devices of F1g 12 in-
stead of the upper row, and the local sender is
started to perform, its restoring operation. As
soon as the restoring operation has been com-

pleted, the resetting impulses are sent in accord- :

ance with the setting of the lower group of storage
devices of Fig. 12. As soon.as the resetting im-
pulses have all been sent, relay {524 operates as
hereinbefore described and removes ground- po-
tential at its upper armature from conductor {441,
releasing relays 1415 and 1416, placing the re-
ceiver in step with the transmitter.

With the receiver now in step with the trans-
mitter, the next group of stock digits and the
stock-range digit 0 is handled in the manner
hereinbefore described, including the operation
of the special-release relay 1650

Absorbing transmitted restoration impulses

The receiver of Figs. 11-16 has been arranged

so that it may be used in connection with a trans-
mitter which transmits a group of restoring digits
between the group of stock digits and the group
of price digits. Systems have been used where-
in the transmitter, following the transmission of
the stock digits, transmits the digit 0 on each
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channel over which it is to transmit a price digit.
The digit 0 on these channels is utilized in previous
receivers and repeated directly to the registers
in the selected stock and stock range to restore
them to blank position.: When the receiver of
Figs. 11 to 16 is operating in conjunction with
such a transmitter, it is merely necessary to
cut the jumper 411, thereby preventing relays
(411 and {412 from operating over conductor
1445 at the time relays 1409 and 1410 are operated.
Under this condition, when relay (410 operates it
releases connecting relay 1411, disconnecting the
recelving circuit from conductors 1421—1424.
Then, when the restoring impulses are received,
the only effect is to operate one or more of the
relays 1405—1408 to place and maintain ground
potential on conductor 1445 as long as the restora-
tion group of impulses is being received. When
conductor {445 is thus grounded, a circuit is
closed through the inner armature, operated, of
relay 1810 and through contacts of relay 1412 by
relay 141{1. Relay 1411 operates and locks itself
to conductor 1446 in series with relay 1412. As
a result, relay (412 operates when conductor
1448 is ungrounded at the end of the series, ex-
tending the conductor 1445 through to relays 1413
and (414" At its upper armature, relay 1412 en-
ergizes connecting relay (417 again.

. Curtailed operation of the local sender

Relay (525 has been added to the local sender
in order to curtail the operation and thereby
shorten the operating time of the sender whenever
it is possible to do so. Whenever g group of re-
storing digits is being transmitted by.the local
sender, and one of the registers to be restored must
be restored from the digit 1 position, ten impulses
are required, but if no register is standing in posi-
tion 1, a lesser number of restoring impulses
suffices to restore all of the registers to blank
position. For example, all registers to be restored
may be standing in position 9 or position 0, in
which case only 1 or 2 restoring impulses will
suffice. -Accordingly, relay 1525 is arranged to
test the condition of the impulse circuit, and to
curtail the restoring operation whenever possible,
" As soon as the synchronizing relay 502 has
pulled up, the register-operating conductor 1553
is extended through contacts of a part or all of
the price-range relays 1114—1141, and a part or
all of the conductors {428—i421, to ground
through a part or all of the registers in the se-
lected stock and range.  With relay 525 shunted
across the interrupting cam 1531 and the brush
thereof, relay 1525 is in series with one or more
of the registers being operated until they have
all been restored to blank position. Relay 1525
pulls up before the first restoring impulse is sent
to the registers, and at its two armatures it opens
the two circuits controlied thereby. When the
first impulse is sent to the registers, relay 1525 is
shunted by the cam 1531, but the relay is ad-
‘justed so that it remains operated by virtue of the
seif-induced circulating 'current flowing through’
its winding at this time. When the first impuise
is transmitted, relay 1503 operates as before de-
scribed, and at its lower armature it connects up
the two armatures of the now-operated relay 1525.

At the end of the first impulse, relay 1525 is
again included in series with the register or reg-

isters being operated, and it again energizes fully f

in series with them. It may be well to mention
at this time that the resistance of relay (525 is'
sufficiently high to avoid interference with the
operation of the registers. In case one impulse
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is sufficient to drive all of the selected registérs
to blank position, relay (525 falls back as soon
as the cam 1531 moves into open position, fol-
lowing the first impulse, because the cam of the
operated stock register has shifted the circuit
thereof from the local ground connection to con-
ductor 1535, now ungrounded. If this condi-

tion does not obtain at this time, it does at the

end of one of the succeeding impulses. If relay
1525 falls back for the above-mentioned reason

.before nine impulses have been delivered, and

consequently before relay {518 has operated, the
following impulse delivered to the counting relays
over conductor 1442, in addition to passing
through the regular counting chain over con-
ductor 1552, passes from conductor 1552 through
the lower contacts of relay 1503, contacts of the
now-deenergized relay 1525, and contacts of re-
lay 1520 to relay 1518. TUpon operating, relay
1519 locks itself to conductor 1442 through arma-
ture 1530 and its resting contact as hereinbe-
fore explained, and releases relays 1501—1518.
The operation of relay 1518 is followed by the
operation of relays (520, 1521, and 1522 as ex-
plained hereinbefore. :
Following the transmission of the restoration
pulses, the resetting impulses are transmitted,
the transmission being started subsequent to. the
reoperation of synchronizing relays 1508t and 1502.
The contacts of relay 1525 are again connected
up at the lower armature of relay 1503 at the be-
ginning of the first impulse transmitted to the

registers. . As before, however, relay 1525 op-

erates. in parallel with the open interrupter 1531
before the first impulse is transmitted, 'and opens
both of its sets of contacts. Relay 1525 remains
operated as long as impulses are being delivered
to the registers, but, as soon as the last impulse
circuit has been opened at the contacts of the
relays, such as 1504, 1506, etc., relay 1525 falls
back. With relay 1525 deenergized, and with
relay 1503 energized, the next application of
ground potential to impulse conductor 1552 re-
sults in a circuit being closed through the con-
tacts of relay 1503, lower contacts of relay 1525,
and the upper contacts of the energized relay
1521 to relay §523. Incidentally, the circuit pre-
viously described for relay 1520 is closed at the
same time through the inner contacts of relay
1525 so that relay 1519 operates in parallel with
relay 1523. Relay 1523 locks itself to conductor
1447 through the winding of relay 1524, with the
result that relay 1524 operates as soon as ground
potential is removed from conductor 1553 by the
cam {417, causing the local sender to be imme-

diately cleared out in the manner hereinbefore
described.

Correcting an operator’s error

In order to assist operators and the attending
supervisors, a receiving board, operated from one
of the regular receiving circuits of Fig. 10, is
provided within view of the operators, and, in
case an operator makes an error in setting up
a quotation, the error is very likely discovered
at once by the operator or perhaps by a super-
visor.. In this case, the operator making the
error corrects it by sending through the correct
quotation instead of the quotation in error. In
case the operator discovers her error, however,
before the setting up of the quotation has been
completed, the operator may release the operated
register relays by momentarily operating the
error key ER, Fig. 1. When the key ER is op-
erated, ground potential is placed on conductor
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101, operating relay 209. Relay 209, at its up-
per armature, removes ground .potential from
locking conductor 250, releasing any oberated
relays in the stock registers SR{, SR2, and SR3,,
Relay 209 also disconnects ground at its lower
armature from locking conductor (01. Conduc-
tor 101 is connected through contacts of which-
ever of the relays 615 and 614 is unoperated to
locking conductor 606 or §06’, and the removal
of ground potential from conductor i0f con-
sequently releases any of the price registers of
Fig. 7 that happens to be operated.

‘When the error key is restored, relay 209 falls

- back and replaces ground potential on the lock-

ing conductors 250 and.10{, enabling the opera-
tor to proceed to set up the correct quotation.

Failure of sending apparatus to start

Since the operation of the sender-start relay
612 in register set No. 1, and the operation of
the similar relay in register set No. 2 to start
the sender and to transfer the control exercised .
by the keys to the other register set, is dependent
upon the completion of the translation of the
stock letters into the stock code as hereinbefore
pointed out, the sender fails to start if the opera-
tor sets up an unassigned stock-letter combina-
tion, as in this case no stock relay is operated,
and neo translation takes place. Assuming that
the operator does not realize that she has erred
in setting up an unassigned stock-letter com-
bination, she proceeds with the setting up of the
next quotation by operating her keys in the usual
manner. If the stock quotation set up in error
includes 8 single-letter combination or a two-
letter combination, it is quite likely'that upon
the next operation of a stock-letter key and
the consequent energization of a relay in the con-
nected stock register of Fig. 2 will result in a
combination corresponding to an active stock be--
ing set up, in which case the translation is effec-
tive, and the correct price quotation is trans-
mitted, as previously set up, but to the wrong
group of stock registers. In this case, the opera-
tor or the supervisor discovers the mistake and
the operator rectifies it by replacing the correct
quotation on the registers of the stock group
operated in error and by sending the misplaced
quotation to the correct destination. -

Assuming, however, that the sender fails to

start upon the second actuation of the stock- -

letter keys, the operator proceeds to set up the
remainder of the quotation and attempts to oper-
ate one of the stock-range keys of Fig. 5. The
operator discovers that the stock-range keys are

locked, transfer relay 60 having operated to.

ground the locking conductor 620. Ordinarily the.
operator has to wait only a short interval of time
for the stock-range keys to become unlocked, but
in this case the stock-range keys remain locked, .
thus notifying her that the transmitter has not
started. In order to correct the error, the opera-
tor depresses the error key of Fig. 1 bringing
about an operation of relay 209 to release the
registers of Fig. 2, and to remove ground poten-
tial from conductor 01 to release the registers
of Figs. 6 and 7. The price registers of the

register set upon which the erroneous quotation.

was set up are celeased by the removal of ground
potential from conductor (01, owing to the fact
that the transfer has not been madc to the alter-
nate register set because the start relay has not
operated.

After having released the operated registers,
the operator again sets up the quotation which
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was erroneously set previously. and she proceeds
from that point in sengling out the quotations in
regular order.

If the failure of the sender to start results from

equipment trouble raﬁher than an error of the
operator, as pointed odt above, and persists after
the operator has depressed the error key. and
again set up the quotation previous to the one set
up as far as the locked range keys, the operator
switches from the transmitter T1 of Figs. 1 to 9
to the transmitter T2, Fig. 10, by operating the
transfer key TKI so as to disconnect the repeater
RI from conductors 85(—854 and to connect it
to the corresponding conductors of the trans-
mitter T2. The operator now uses the transmitter
T2; and sets up the quotations on the key set

.thereof. In the meantime, the transmitter Tl is
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entirely disconnected from the system so that it -

may be repaired while the quotations are being
handled from the transmitter T2. Similarly, the
operator using the transmitter T3 may transfer
to the transmitter T4 by means .of the transfer

. key TK2 whenever it becomes desirable to do so.

Handling preferred stock
In addition to the so-called common stock,

there is often a so-called first-preferred stock on'

the market of the same letter designation as the
common stock, and sometimes a second-preferred
stock. Por example, the stock BBA is a common

-stock and in addition there may be a stock BBA,

first-preferred, and a stock BBA, second pre-
ferred. In setting up a stock indication BBA,
first-preferred, the operator sets up the BBA des-
ignation and operates the first-preferred key
{—PF, Fig. 1. When the first-preferred key

{—PF is operated, a circuit is closed over con-

ductor 103 and through contacts of the ener-
gized relay 404, Fig. 4, for the first-preferred
relay 401, assuming the register set #1 to be
connected up. Relay 401 operates and locks itself
to conductor 606 at its upper armature, and at
its lower armatures shifts the conductors { to 5
of the group CD2 from in connection with the
relays | to 5 of the stock-tens register ST into
connection with the relays 6—0, respectively.
Since the tens code digit ordinarily transmitted
for stock BBA (code 152) is the digit 5, this digit
is now transmitted as the digit 0, selecting a
different stock-hundreds group in the receiver.

If, instead, the second-preferred key 2—PF

is operated, conductor 102 is grounded instead of
conductor 103 closing a circuit through contacts
of relay 405 for the second-preferred relay 402.
In this case the first-preferred relay 40! is not
operated, and the tens code digit is sent out as
the digit 5, but relay 402 makes a similar change
as regards the conductor set CD3, with the result
that the units digit instead of being the units digit
2 is sent out as the units digit 7.

What is claimed is:

1. In a stock-quotation transmltter a plurality
of stock-code-digit registers, a plurality of price-
digit registers, a plurality of outgoing conductors,
a sender, means' for operating said sender under
the control of operated ones of the stock digit

_registers to send out a group of stock digits over

said outgoing conductors, respectively, and for
again operating said sender to send impulses over
said outgoing conductors in accordance with the
respective settings of operated ones of the price-
digit registers, a plurality of price-range con-
ductors controlled, respectively, by the price-digit
registers, means for connecting the price-range
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conductors to sald sender between the sending
of the stock digits and the price digits, and
means controlled over the price-range conductors
for making the number of price digits trans-
mitted equal the number of price-digit registers
operated.

2. In combination, two groups of outgoihg con-

ductors, means for sending impulses over said
two groups, two counting switches for counting
the impulses sent over said groups, respectively,

~ said sending means and counting switches being
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" ond group of registers, a sender, means for set-.
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arranged o operate a plurality of times, & timing
device arranged to introduce a space between
sucecessive operations of the sending means and
counting devices, and circuit connections con-
trolled jointly by said counting switches for start-
ing the operation of sald timing means. .

3. ITn combination, two impulse senders, means
for operating said senders alternately to send
digit impulses, a counting switch for each sender,
relay apparatus for the first sender arranged to
synchronize the counting switch with the sender
and to start the effective sending of impulses, sep-
arate relay apparatus for synchronizing the
second sender and the counting switch thereof,
and timing means common to both senders for
introducing a spacing between successive sending
operations.

4. In a stock-quotation transmitter, registering
devices, a locking conductor having s locking

potential thereon, means for operating said regis-_

tering devices and for locking them to sald lock-
ing conductor, a sender, means for operating said
sender to send impulses corresponding to the
digits recorded on said registering devices, a re-
lease relay having two windings and a pair of
normally-closed contacts, the said locking poten-
tial to said locking conductor being supplied
through the said normally-closed contacts of said
release relay, one winding of said release relay
being of relatively high resistance, circuit con-
nections for supplying locking potential to said
locking conductor through said high resistance
winding, means effective when the sender has
finished transmitting the registered digits for en-
ergizing said relay by means of its other winding
whereby the direct application of locking po-
tential is removed from said locking conductor,
said registers all being arranged to release and
open further points in their locking circuits when
the locking potential is directly removed from
said locking conductor, while said release relay
is arranged to remain operated through its high-
resistance winding as long -as any one of the reg-
isters has not released, and contacts on one of
the operated registers for opening the circuit of
the said other winding of said release relay,

whereby said release relay maintains the direct

locking potential disconnected from said locking
conductor as long as any of said registers remain
operated, and falls back to replace the direct
locking potential on said locking conductor im-
mediately upon the restoration of the last of said
registers to restore. )

5. In a transmitter, a first group of digit reg-
isters, a group of outgoing conductors equal in
number to the registers in said first group, a sec-

ting all of said registers of the first group and
for setting any number of the the registers of the
second group, means for operating said sender to
transmit separate impulse signals over each of
said conductors, the impulse signals transmitted
over any conductor corresponding fo the digit
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value stored on the corresponding register of the
first group, means subsequently effective for asso-
ciating said outgoing conductors with the regis-
ters of the second group, respectively, means in
sald sender for transmitting impulses over said
outgoing conductors indicative of the digit values
stored on the registers of the second group, said
last means always tending to transmit im-
pulses irrespective of whether a register has been
set or not, and automatic means operated by any
register of the second group which has not been

set for preventing the transmission of impulse

signals over any one of said outgoing' conductors
when the corresponding register of the second
group has not been set.

6. In s transmitter, two groups of digit reg-
isters, outgoing conductors corresponding, respec-
tively, to the registers in either group, means for
storing or registering a digit value on each of the
registers in the first group and on any number of
the registers in the second group, means effective
to send a series of impulses over each of said out-

_going conductors of a number depending upon

the value of the digit registered on the corres-
ponding register of the first group and for sub-
sequently performing a similar sending operation
over said conductors with respect to the registers
of the second group, said sending means always
tending to transmit impulses whether a register
is set or not, and automatic means operated when-'
ever the associated register of the second group
has not been set for preventing the sending of a
series of impulses over any one of said outgoing
conductors during the second-mentioned sending
operation. :

7. In a digit or character transmitter, two
groups of digit or character registers, outgoing
conductors corresponding, respectively, to the

* registers in either of said register groups, means

-for setting up a digit or character on each of the
registers of the first group and on any number of
the registers of the second group, sending means,
means for operating said sending means to trans-
mit the digits or characters set up on the registers
of the first group over said outgoing conductors,
respectively, and for operating the sending appa~-
ratus to function in a similar manner with respect
to the second group of registers and said outgoing
conductors, said sending means operating in each
instance to transmit
whether or not a sender is set, and automatic
means operated whenever a register of the second
group has not been set for preventing said send-
ing apparatus from functioning with respect to
any one of said outgoing conductors and the cor-
responding register of the second group.

8. In a register sender, a group of outgoing con-
ductors, two groups of variably positionable reg-
isters, there being as many registers in each group
as there are outgoing conductors, a stop relay for
each outgoing conductor, means for positioning
all of the registers in the first group and any
number of the registers in the second group, send-
ing apparatus, means for operating said sending
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impulses regardless of -

o

apparatus to send impulses over said outgoing ‘

conductors and for operating said stop relays to
terminate the impulses over the respective con-
ductors in accordance with the respective values
of the imposéd positions of the registers in the
first group, means for subsequently associating
said stop relays with the second group of registers
and for again starting the transmission of im-
pulses over said outgoing conductors in order to
send impulse groups corresponding to the respec-
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tive settings of the registers in the second group,
means for restoring all of said stop relays after
they have been operated to terminate the im-
bulses sent in accordance with the settings of the
registers of the first group, and means for reoper-
ating any stop relay before the second groups of
impulses are started in case the corresponding
register of the second group has not been set..

9. In a stock quotation system, a group of stock
digit registers, another group of price digit reg-
isters, a sender controlled and operated by sald
registers to transmit series of impulses for each
digit registered in said registers, stock letter keys,
said stock digit registers set in accordance with
operations of said stock letter keys, a series of
price digit keys, means responsive to the opera-
tion of only one price digit key to register a price
fractions digit, means responsive to a, second oper-
ation of a price digit key to change the first price
registration to a price units registration and
register the oseration of the second key as a price
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fractions digit, wheréby prices of any number of
digits may be registered.

10. In a stock quotation system, a register .

sender, said sender comprising a series of registers
and a sender operated to transmit digits reg-

istered in the registers, a set of digit keys, said

registers normally operated in sequence by suc-
cessive operations of digit keys to register suc-
cessive key operations as hundreds tens units and
fraction digits of a stock quotation, and means
associated with the register for registering less
than four digits, said means operative responsive
to each successive operation of a digit key to
change the registration of each previously oper-

-ated key into a registration of the next higher

order of digits, whereby stock quotations of any
number of digits are automatically registered and
transmitted. _ .
‘ MARTIN L. NELSON.
HAROLD C. ROBINSON.
JOHN 1. BELLAMY.
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