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6 Claims. -
The present inveniion relates to a stock or com-

modity quotation registering system and more

particularly to an automatic stock quotation

board and receiving circuit for selecting a stock
B and registering price changes and accumulative
quantity of sales of the selected stock in a cor-
responding dial group or register unit generally
comprising a plurality of shelves for the previ-
ous close, open, high, low, current and quantity
quotations.

An object of the mventlon resides in the novel
method of and means for setting up a quotation
with a minimum amount of apparatus movement
and employing & minimum number of impulses to
effect such operation. .

Another object of the invention is to provide
means for carrying out a full range-of selections
with a minimum number of impulses, namely, to
select a stock, shelf, quantity and price or alter-
20 natively select such portions of a register unit

as need be operated.

Another object is to provide a novel receiving
circuit of simple design operated from a central
transmitting point to set up circuits to select the

25 stock, shelf, quantity involved in each transac-
tion and the price change.

Broadly speaking, there are ten. different selec-
tions possible with the receiving circuit of the
present invention: two for selecting the stock

30 to be price changed, one for shelf, three for
quantity and four for price. Seldom are all used.
In actual practice three selections will probably
be the average.

A feature of the invention is to provide a plan

38 of operation for registering successive quotations
on the same stock, whereby the full price is trans-
mitted and registered on the dials on the previous

10

close shelf and the open, high and low shelves -

‘and only so much of the quotations as may be
significant are posted in the current price shelf.
In previous systems, new current quotations re-
quired the full price to be sent. With the present
system there is no need to send the hundreds and
45 tens digits of the price unless it be the changing
figure and not then except to show the unthink-
ing observer that the hundreds or tens figure, as
the case may be, has changed. It is obvious that
this feature effects an appreciable saving in time
50 and apparatus movement over previous systems.
More particularly, another object of the inven-
tion comprehends means for nominating the steps

40

to be made in certain quotations and then sending:

only such pulses as may be needed, as against
586 always sending the maximum number of pulses

(CL 177—353)

and repositioning the unchanging dials to their
original position.

In my earlier application for an automatic
stock quotation board, Serial Number 398,634,
filed October 10, 1929, the plan described for se-
lecting a stock to be price changed by the single
letter odd, even and the double letter method of
selection is adhered to in carrying out the opera-
tion of the present invention, as it affects great
savings in apparatus, time and movement of ap-
paratus.

With this plan of selection a greater number
of stocks can be selected with single letter than
there are letters in the alphabet, and a far greater
‘number of stocks can be selected with two letters
than are actively traded in. The most popular
stocks will be selected by a single letter, no matter
what the ticker designation may be. As the
twenty most popular stocks will often account
for more than fifty percent of the transactions,
this method of selection offers real savings in
sending time and movement of apparatus.

Another feature of the invention is to transmit
& plurality of quantities as 5.6.4.3.9 on a pre-
selected stock with makimum of four selecting
pulses for each operation. The series of quanti-
ties set out represent respectively 500, 660, 400,
300 and 900 shares.

For a preselected stock, a transaction as

5.64.3.9.%4, with a significant price change in
the fraction of the last sale, is effected with a
maximum of four selecting pulses for the first
four sales and five for the last sale to nominate
the fraction of the last sale, and to set the frac-
tion dial to three quarters, a maximum of four
selecting pulses may be utilized. That is to say,
where no nominating operation is to be made,
as in the case of registering hundreds in the
quantity only without a subsequent price change,
a maximum of four selecting impulses may be
used. Where, however, in selecting the hun-
dreds quantity, it is also necessary to nominate for
a price change to be made in the fraction of the
price, then a maximum of five selecting impulses
may he used. In other words, to set up the quo-
tation 5.6.4.3.9.34, a maximum of four impulses
for each of the first four sales may take place,
8 maximum of five for the last quantity to
nominate the price, and a maximum of four
selecting pulses to effect registration of the 34,
making a total of twenty-five pulses for the en-
tire group of five quotations, if all selecting pulses
in each group are used. - This type of quotation

is often found during the course of a day’s trans- -

action.
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In accordance with the invention, the system
includes permutation devices or selectors which
respond to the line pulses and translate the coded
pulses to an arithmetical count, setting up cir-
cuits to position the stock selectors and actuate
the quantity and price dial shafts to predeter-
mined positions. Also provision is made for re-
celving line impulses of subsequent quotations
while the stock selectors and dial shafts are in
motion, thus providing what is commonly called
“overlap” operation. To this end, two sets of
permutation devices are provided, so arranged
that they are used alternately. In other words,
one set operates the dials to display one quota-
tion while the other set stores the next subsequent
quotation, each set being used alternately for
receiving and for controlling the dials, so that
it is not necessary to interrupt the transmission
of quotation signals over the line to allow time
for setting the dial shafts, etc..

Another feature of the invention is to register
and display the accumulative total of the number

of shares sold of each stock. Previously, quota-

tion boards displayed prices only, without indi-
cating to thé observer the quantities involved in
the transaction, whether it be in 100, 1,000,
10,000, etc. share lots. Obviously, it is of funda-
mental importance to all concerned to have
knowledge of the number of shares involved in
each transaction and to know from minute to
minute the accumulative total of the number of
shares sold of each stock. ’

Accordingly, the invention -contemplates the
provision of four quantity dials for each stock
dial group or stock register unit for registering
accumulatively quantities- up to 999,900 shares,

that is, as each transaction occurs it is added to
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the quantities of the previous sales.

Only those quantity dials that need be quan-
tity changed are operated. Where, for example,
in a transaction involving 500, 5,000 or 50,000
shares, only the 5 is transmitted, all other quan-
tity dials of an order lower than the one to be
advanced 5 steps remain unchanged.- It is thus
seen that the means employed for registering
quantity is extremely simple from a cost, me-
chanical and transmission standpoint.

More particularly, another object is to provide
a novel carry-over on the quantity dials where-
by a quantity shaft of a next succeeding higher
order may receive a full step, due to the oper-
ation of the adjacent quantity dial of the.next
lower order having electrical means for initiat-
ing the operation of said carry-over, comprising
circuit closing means including a relay and cam
for grounding said circuit momentarily and en-
ergizing a clutch magnet to insure a full step of
said shaft of the next higher order.

Apropos of the means providing carry-over
registrations, an important feature in this con-
nection is the time that the carry-over is effec-
tive, which is from the ninth to the tenth posi-
tion of the driving shaft. Assume, for example,
that the totalizer wheels stand at 548(00) and
that 55(00) is transmitted, both the thousands
and hundreds quantity shafts take motion, the

5 in the hundreds causes the hundreds dial to

change from 8 to 3. However, in passing from
9 to 0, the hundreds dial causes a contact to
close and energize a transfer relay assocliated
with the thousands quantity shatt. The thou-
sands shaft also takes motion and changes the
thousands dial from 4 to 9. Through the oper-
ation of the closed contact of the hundreds dial,

the thousands shaft réceived an additional step, -

2,164,056

positioning the thousands dial to register 0.
Likewise in passing from 9 to 0, the thousands
dial operated a contact, causing the ten thou-
sands shaft to take an additional step and the
operated ten thousands dial registers 6.

In attaining another object of the invention,

the system provides price dial driving mechanism
of simple design for positioning the main price
shafts with a minimum of power.
price shaft takes motion and then moves but a
scant distance only. Where, for example, a price
shaft stands at 8 and an operation is effected
that calls for 9, the shaft is advanced one step,
or one eleventh of a revolution. If the next
operation calls for 7, the shaft is advanced from
9—0—9—8—1, that is, four elevenths of a revo—
lution. : .

For effecting price changes with this time move-
ment and power saving feature, a heart shaped
shaft positioning cam is utilized, having two
faces and two positions for eagh character on
the dial except blank and zero, the highest and
lowest points. The heart shaped cam moves only
in one direction for positioning an associated
main price dial shaft forward to a higher order
of numbers if the advance is upward as from
1 to 9, and backward if the movement is down-
ward as from 9 to 1. With this arrangement and

‘the novel design of the price dial, the dial shaft

never makes a complete revolution.

Where transactions are in less than 1,000
share lots with the price change only in the
fractions, only two shaft movements will be nec-
essary for a preselected stock. For example,
where a quotation reads as. 9.%, that is, 900

shares with the price change in the fractions,

the hundreds quantity and the fraction position~
ing shafts only need be operated. Seldom, with
the present system, will all the four price dial
positioning shafts take motion,

The invention is designed to employ & stock
selecting unit of simple, inexpensive design
which comprises a well known “rotary” type of
clutch to position the wiper shafts, and in prac-
tice two switch units are provided to effect con-
nection from the receiving circuit to the se-
lected dlals. Either one of the two units may
be used Independently of the other to effect
stock selection, that is, for single letter stocks,
or both units may be jointly used to cover a
wider range of selection for double letter stocks.
When so used the second unit does not trunk
hunt and is not dependent upon the first unit
reaching its selected position before the second
unit takes motion.

Accordingly, this method of selection permits
a wide range of stock selection with a small
number of impulses, the pulses being sent on
the basis of a five unit code and translated by
means of permutation devices or selectors to an
arithmetical count, which in turn positions a
stock selector at a point corresponding to the
register setting of the assoclated permutation
device. In practice it may be advisable to mount
the stock selectors on a rack remote from the
board room and protected from dust and” me-
chanical injury by suitable metal covers.

Another object of the invention is in the pro-
vision of novel quantity and price dials. In a
register unit there are twenty price dials ar-
ranged four to a shelf for registering hundreds,
tens, units and fraction price changes. There
are five price shelves, one each for previous close,
open, high, low and current price quotations
respectively. The first four mentioned shelves

A selected
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are infrequently operated. The price dials of
the current shelf are more frequently operated.
Each register unit also includes four quantity
dials for indicating total quantities.

Another object of the invention provides
means for operating the price dials whereby the
latter respond to spring tension caused by the
positioning shaft movement.

Another object is to provide each charscter
of a price dial with an aligning tooth to permit
‘a tolerance in either direction in positioning the
shafts. These teeth will insure that the char-
acters will always be centered in their windows.

Still another aspect of the invention is to con-
nect the quantity dials or registers of a dial group
to their corresponding quantity positioning shafts
at the beginning of a revolution, if selected, and to

disconnect the selected quantity dial from its-

shaft during the course of a revolution of the
latter, concomitantly stopping said shaft, momen-
tarily maintaining the selected dial in its new

registering position and permitting the selected -

quantity shaft to pick up power and complete the
revolution and return to normal or zero position.

In the accompanying drawings, there is shown
for purposes of illustration the preferred arrange-
ment of the present invention, disclosing a lay-
out of a system for operating a plurality of regis-
ter units, it being understood that the drawings
show by way of example only one of the many
embodiments of the invention wherein,

Fig. 1 is a portion of the receiving circuit illus-
trating, inter alia, the receiving distributor, the
nominating relays, control relays for a single
letter odd stock selection and a group of control
relays for connecting the receiving circuit with
one set of stock permutation devices, together
with a schematic illustration of the transmitting
keyboard or tape transmitting device shown con-
nected with the line relay of the receiving circuit.

Fig. 2 shows the control relays for single letter
even stock selection, control relays for shelf selec~
tion and a guard relay for the nominating and
stock control relays.

Fig. 3 illustrates the control relays for the hun-
dred thousands and ten thousands quantity and
an associated guard relay.

Fig. 4 is a view of the control relays for the hun-~
dreds quantity and hundreds price and the guard
relays for removing ground from wipers of the
selected quantity and pricé permutation devices
of a set until the stock selection terminates.

Fig. 5 illustrates the price control relays for the
tens, units and fractions.

Fig. 6 is a view of the final guard relay for the
quantity and price control relays, together with a
group of relays for controlling the selection of a
set of permutation devices for quantity and price,
and a pair of relays for preparing a circuit for
associated quantity and price permutation devices.

Fig. 7 is a portion of the receiving circuit show-
ing schematically corresponding permutation de-
vices of the two impulse recording sets for single
letter odd stock selection.

Fig. 8 shows corresponding permutation devices
for single letter even stock and shelf selection.

Fig. 9 shews corresponding permutation devices
for hundred thousands and ten thousands quan-
tity selections.

. Fig. 10 is a view of corresponding hundreds

. quantity and price permutation déevices.

Fig. 11 illustrates corresponding tens and units
permutation devices.

Fig. 12 shows the corresponding permutation
devices for fraction selection in the price.

3

Flg. 13 is & portion of the circuit illustrating the
shift relays for a single letter odd and single letter
even stock selection, and also, in schematic form,
the driving mechanism for the stock switch selec-
tors.

Fig. 14 is a fragmentary and schematic view of
the stock selector switches. .

Fig. 15 is a schematic broken view of the price
shafts and associated distributors, together with
relay means for starting and stopping the shafts
at predetermined positions.

Fig. 16 is a schematic view of a dial group or
register unit for a single letter odd stock. .

Fig. 17 also illustrates a register unit schemat-
ically for a singie letter even stock. .

Fig. 18 is a view schematically illustrating a
register unit for a double letter stock. : .

Fig. 19 is a schematic and broken view of the
quantity main shafts and associated distributors.

- Fig. 20 is & broken and schematic view illustrat-
ing the quantity shafts with associated relays, and
additionally disclosing fragmentary portions of
the main price positioning shafts and respective
heart shaped cams to facilitate the setting of the
main price position shafts laterally, either for-
wardly or backwardly.

Figs. 21, 22 and 23 show the system of shafting
comprising main and common quantity and price
positioning shafts for respective dial driving shafts

- of the several register units.

Fig. 24 is a schematic view illustrating in per-
spective one of the permutation devices of the re-
cording sets, however only such parts thereof
necessary for descriptive purposes being dis-
closed.

Fig. 25 is an end view in elevation, partly in sec-
tion, of one of the permutation devices, however,
without disclosing the eommon conductors..

Fig. 26 is a fragmentary view of & permutation’

device illustrating the set and reset disc in sec-
tion and one of the stop arms in a selection posi-
tion. : :

Fig. 27 is a view similar to Fig. 26 disclosing the
zero stop arm in the neutral position of the set
and reset dise. T ]

Fig. 28 is a view in elevation of the quantity
dial showing the operating mechanism therefor.

Fig. 29 is a plan view, partly in section, of one
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of the quantity dials showing the carry-over con- .

tact closing means.

Fig. 30 is a fragmentary view in elevation illus-
trating a price dial and showing the interior
mechanism.

"+ _Fig. 31 is an underneath view of the price dial

showing the interior mechanism.
Fig. 32 is a fragmentary view illustrating the
collar fixed to a price shaft providing & bearing for

an associated price dial.

Fig. 33 is a schematic view of the transmitting
keyboard. .

Fig. 34 is a front broken view in elevation of
a banel board for a register unit.

Fig. 35 is a front view in elevation of a register

‘unit with the front panel thereof removed show-
ing a few of the dials broken away, and partly

in section to illustrate the interlor mechanism
of the dials. .

"Fig. 36 is a transverse view of a register unit
and also disclosing in fragmentary form the
quantity and price dial driving shafts.

Fig. 37 shows the plan of a cam for driving the
price shafts, the arrangement of contacts and
fragmentary portion of a wiper.

Fig. 38 is a diagrammatic view, illustrating the
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and receiving circuit above briefly described.
Referring to the drawings, the price dial driv-

) ing mechanism includes motor 100 (Fig. 15) suit-
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ably connected to gears &s 161 for driving the
several stub shafts 102 associated with the sev-
eral price shafts 200, 201, 202 and 203. Each of
the stub shafts 102 and assoclated price shafts
comprise & clutch schematically illustrated and
broadly denoted 108, each of which includes a
solenoid as 211 which, if energized, actuates &
corresponding price shaft to predetermined po-

sitions corresponding to the duration of energi- .

zation. Shafts 200, 201, 202 and 203 are respec-
tively associated with the main price dial posi-
tioning shafts HP, TP, UP and FP (Figs. 20, 21,
22 and 23), that is, the hundreds price, tens price,
units priee and fraction price dial positioning
shafts, in a manner hereinafter set forth.

The driving mechanism for the quantity shafts
includes motor 105 (Fig. 19) for driving the gear
train generally designated (06, actuating stub
shafts 204, 205, 206 and 201. Each of the quan-

tity stub shafts includes & magnetically con-

trolled clutch as 237 for setting associated main

quantity driving shafts, that is, the hundred thou- -

sands quantity shaft HTQ, the ten thousands
quantity shaft TTQ, the thousands quantity shaft
TQ, and lastly the hundreds quantity shaft HQ to
predetermined positions depending, of course,
upon the duration of energization of their respec-
tive clutch solenoids. : : '

Each of the main quantity and price shafts car- -

ries a wiper as 208 (Fig. 15) which serves to es-
tablish contact between collector rings as 209 and
the several contacts as 210 arranged in a circle
and fixedly mounted on a stationary base plate.
These contacts are for the purposes of setting up
a circuit to stop the several shafts at a selected
position. As illustrated, the price contact groups
210, 211 and 212 each include twenty contacts
and the fraction group 213 contains fourteen con-
tacts. The quantity groups 168, 109, 110 and
111 (Fig. 19) each comprises ten contacts.

 To insure a full step on each shaft movement
to take care of such variations in voltage and
mechanical adjustment that arise in practice, the
price and quantity shafts each include a guard
circuit as 112 (Fig. 15) associated with the price
shafts and a guard circuit as 113 (Fig. 20) asso-
ciated with the quantity shafts. Included in the
several guard circuits for the price shafts Is a
cam or ratchet wheel 214 (Fig. 15), a guard con-
tact ‘215 and a start relay as 216. Guard con-
tacts 215 are so adjusted that they close at the
beginning of each step and open at the comple-
tion of each step of their corresponding shafts,
to hold energized clutch magnets as 211 through
closed contact |14 and grounded conductor 115,
Stop relays as 221, if energized, disable their as-
sociated start relays as 216, opening contact as
114 which removes ground from conductors as
{15 and deenergizes their associated clutch mag-
nets. Stop relays as 221 are energized when cor-
responding wipers as 208 find the busy contact,
that is, a selected contact of groups as 210,
grounding a respective collecting ring and con-
ductor as 116 to energize stop relay 221, opening
contact 228, causing start relay 216 to deenergize
which in turn opens contact |f4, disabling its
corresponding clutch magnet after having set the
shaft to a predetermined position.

Assoclated with each of the price shafts 200, .

201, 202 and 203 and suitably mounted thereon
is & cam as 218 (Fig. 20), preferably heart shaped,

8,164,088

‘arrangement of views of the transmitting means

for setting the hundreds, tens, units and fra¢-
tions price dial positioning shafts HP, TP, UP

- and FP laterally in either direction, and in prac-

tice, a suitable spring or double acting cam may
be employed for holding these shafts against
contiguous heart shaped cams.

Each of the main horizontal price positioning
shafts include a plurality of racks as 220 (Figs.
21, 22 and 23) to which are geared correspond-
ing vertical price dial shafts as 222 of the sev-
eral register units generally denoted SLO, SLE,
DL (Figs. 16, 17 and 18), that is, the price dial
shafts of the several register units, either for
single letter odd or even, or for double letter
stocks, include a pinion as 218 (Figs. 21, 22 and

10

15

23) operatively connected or in mesh with a cor- -

responding rack 220 of an associated main price

dial positioning shaft. Secured to the main price
positioning shafts HP, TP, UP and FP and co-
acting with the periphery of the heart shaped
cams 218 are rollers as 1 I7 (Fig. 20). Any move-
meént of the hundreds price shaft 200 (Fig. 15)
causes cam 218 (Fig. 20) to move the correspond-
ing horizontal shaft HP laterally which in turn
through its racks and pinions sets: the vertical
dial shafts as 222 (Figs. 21, 22 and 23) to pre-
determined positions.

In like manner, corresponding price dial driv-
ing and positioning shafts as 118, 119, 120 of the

20

several register units may be set to predeter- gg

mined positions corresponding to the selected
positions of their respective price shafts 201, 202

‘and 203 (Fig. 15) respectively.

Single letter odd register unit SLO (Fig. 16),

single letter even register unit SLE (Fig. 17) and.

double letter register unit DL (Fig. 18) each in-
clude six shelves as PC, O, H; L, CU and CQ, that

is, for showing the previous close price, the open-

ing, high, low, and the current price and the
total quantity. For purposes of description but
three register units-or dial groups have been illus-
trated operatively connected to their correspond-
ing price and quantity positioning shafts. In ac-
tual practice, however, many single letter odd,
single letter even, or double letter register units
would be operatively connected to their corre-
sponding main price and quantity positioning
shafts. ’ ] '
Quantity shafts HTQ, TTQ, TQ and HQ (Fig.
20) are each provided with a contact closing
wheel or ratchet as 224 for insuring a complete
movement of the shafts, that is, spring tongues
as 121 normally rest in one of the notches of the
wheel 224 withholding ground from ground con-
tact 122, When a quantity shaft takes motion,
contact 122 is closed at each step, providing a
supplemental ground to the guard circuits as 113
and retaining the corresponding clutch magnet
as 231 (Fig. 19) engaged. Also mounted on the

‘main quantity shafts HTQ, TTQ and TQ are

transfer cams as 225 (Fig. 20) and zero setting
cams as 226. The transfer cams are for the pur-
pose of transferring the carry-over from a lower
to a higher order of numbers and close a con-
tact.as 245 on all positions from 0 to 9, con-
comitantly opening contact 246, and opening con-
tact 245 on all positions from 9 to 0, simultane-

"ously closing contact 246 for this time interyal.

The quantity shafts always start from zero
position and are driven to a selected position
where they momentarily stop.and then continue
forward to the zero position ready for their next
operation. For resetting the quantity shafts to
zero after they have momentarily stopped at the
selected positions, zero setting cams as 226 are
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pbrovided. The purpose of each zero setting cam
is to close certain contacts in its zero position and
open other contacts in its off zero position, and
1in its zero position contacts as 231 are closed, and
contacts 241, 243 are open, and in its off zero
Dosition contacts 231 are open and contacts as
241 and 243 are closed. _

Except for shait HQ, the other main quantity
shafts are each provided with a start, stop and
transfer relay as 221, 228 and 229 respectively
(Fig. 20), the shaft HQ, however, has associated
with it a start and a stop relay 712 and 125. The
start relays are first energized from a correspond-
ing permutation device or selector as P4 (Fig. 9)
hereinafter more fully referred to, which grounds
common conductor 126 after having been oper-
ated in reaching its selected position, and comn-
ductor as 126, closed contact 231 (Fig. 20) during
the zero position of the zero setting cams as 226,
energizing the start magnet as 221. Once en-
ergized, the start relays remain locked up from
closed contacts 230 and 233 until the correspond-
ing quantity shaft reaches its selected position.

The quantity shafts start to rotate when their
start relays and clutch magnets are initially en-
ergized and continue in motion until the stop
relays are energized, which ‘causes the deener-

- 'glzation of the associated start relays and clutch
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magnets. A stop relay as 228 in circuit with con-
ductor §27 and a corresponding collector ring as

234 (Fig. 19) is energized when wiper 235 reaches -

a contact of the collector made busy by the asso-
ciated permutation device, as for example, at &
time when wiper arm 128 of the permutation de-

3 vice F4 (Fig. 9) stops on a permuation device

contact, say, 129 to ground conductor 136 and a
corresponding contact as {08 (Fig. 19) of the
group of contacts associated with the TTQ shaft,
causing energization of the stop relay 228 which
opens contact 233 to release the associated shaft
starting relay 227 and deenergization of the latter
opens contact 238, removihg ground from con-
ductor {13, freeing clutch 287 (Fig. 19), causing
shaft TTQ to stop and remain in its stopped: posi-
tion until stop relay as 228 is deenergized by the
actlon of the associated pérmutation device, as

- will be hereinafter disclosed. On deenergization’

of stop relay 228 (Fig. 20), contacts 239 and 248
are closed and since the zero set cam 226 is in off
zero position, contact 24f is closed which ener-
‘gizes clutch magnet 237 (Fig. 19), advancing
shaft TTQ to its zero position and opens con-
tact 24{ (Fig. 20). : o

- Where a transfer is made from a lower to a
higher order of numbers, & transfer relay as 229
is momentarily energized due to the movement

. of a quantity dial from 9 to 0, as will be Iater
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described. Having been once energized, transfer
relay 229 locks up through contacts 242 and 243
when zero set cam 226 is off zero position, ground-
ing contacts 244 and 245 and conductor {{3,
“energizing clutch magnet 237 (Fig. 19) until cam
225 (Fig. 20) reaches its ninth position, at which

time contact 246 closes and provides a supple- .

Jmentary ground to conductor as 126 and main-
tains energized start relay 227 for one step of
the shaft.

Clutch magnet 23T (Fig. 19) remains energized
through closed contacts 239, 240 and 241 (Fig.
19) until zero set cam 226 reaches its zero posi-
tion. It should be noted that 0 is never trans-
mitted in the quantity and that the quantity dial
shafts 182, 133, 134 and 135 (Fig. 21) of the sev-
eral register units which are suitably geared to

“their corresponding main gquantity shafts HTQ,

5

TTQ, TQ and HQ, serve two purposes on one
revolution, namely, first to register quantity in
any amount up to 9, and secondly to effect trans-
fer of a carry-over from 9 to 0. As the capacity
of the present system is designed to register accu-
mulative quantities up to and including 999,900
shares, the hundred thousands quantity dials of
the register units are without any contact closing
means such as 960 (Fig. 16) for carrying into
effect a carry-over operation, although it ‘should
be understood that theé system may be extended
to register quantities greater than 999,900 shares,
as is well apparent from the teachings of the
present disclosure. - oL

In Fig. 37 there is illustrated .a heart shaped
cam of the type connected to each -of the price
shafts 200, 204, 202 and 203 (Figs. 15 and 20) for
setting the main horizontal positioning shafts
HP, TP, UP and FP (Figs. 20, 21, 22 and 23), and
also the arrangemert of contacts corresponding
to graduated positions of an associated cam and
a fragmentary portion of a wiper 208 which is
representative of the wipers cooperating with the
spaced groups of contacts as 210, 211, 212 and 213
(Fig. 15). Except for the fraction price shaft
cam T48 which is graduated to fourteen posi-
tions, the other heart shaped cams, namely 2{8A,
218B and 218 of corresponding price shafts are
graduated to twenty positions.

Each of the main price shaits includes a roller
as 117 (Fig. 20) adapted to ride against the
periphery of a respective heart shaped cam, that
is, irom the reentrant portion to the crown por-
tion thereof and from the latter to the reentrant
portion, it being understood that the roller is
held against the cam by a suitable spring (not
shown). The operation of these cams moves the
main positioning shafts HP, TP, UP and FP
laterally to set the price dial shafts as 222, 118,
{19 and 120 (PFig. 21) of the several register
units as SLO, SLE, DL, etc, (Fig. 16). It should
be noted that the price shafts 200, 26¢, 202 and
203 always move in one direction, but that the
cam actuated thereby may set the corresponding
horizontal positioning shaft forwardly or back-
wardly. - All the price shafts remain in their
last operative position and .their next movement
causes them to move to their next selected
position. :

Where, for example, wiper 208 (Fig. 15) -stands

.at 8 and the next selected position is 9, cam 218

advances one step, actuating shaft as HP one'siep
laterally, which in turn drives the correspond-
ing price or dial shaft as 222 (Fig. 21) one step
forward. If the next selected position be 8 and
cam 218 advances 3 steps, shaft HP first moves
forward from 9 to 0, that is, one step, and then
recedes from 0 to 8, two steps, that is, shaft
222 is driven from 9—0—9—8, three steps. This
movement is made possible by the heart shaped
cam and by multiplying such contacts as there
are two like positions on the heart shaped cams
(see Fig. 37).
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The illustrations of Figs. 34, 35 and 36 disclose .

a register unit or dial group comprising six
shelves PC, O, H, L, CU and CQ respectively for
the previous close quotations, the open, high, low,
current and accumulative quantity, Each price
shelf includes four dials or registers, as for ex-
ample, 356, 351, 352 and 363 (Fig. 35) and each
accumulative quantity shelf includes dials or
registers as 354, 355, 3586 and 357. Correspond-
ing dials of all the price shelves as 350 of a dial
group register changes in hundreds of the price,

flials as 35! indicate price changes in the fens;
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corresponding dials as 382 are employed to show
the effect of the price change in the units, and
corresponding dials as 353 of the several price
shelves of each register unit show price change
in the fractions. The hundreds, tens and units
price dials have eleven positions ranging from 1
to 0 and a blank space, and the fractions dials
have eight positions, namely, from Y% ranging
through intervals of eighths to and including %
and one blank position. Each of the quantity
dials includes ten positions.

Three types of dials are
previous close, open, high and low shelves in-
clude the first type. The current dials CU are
another type, and lastly the accumulative quan-
tity dials comprise the third type. The first two
types are of the same mechanical design, but as
the dials of the previous close, open, high and
low shelves are infrequently operated, they in-
clude the simplest mechanisms having one release
magnet as 312 and one common actuating stub
shaft as 819 (Fg. 36) for corresponding dials of
the several price shelves, which in turn are moved
to predetermined positions by means of endless
pelts as 321 which may be actuated by corre-
sponding dial drive shafts as 311, which in turn
are representative of the dial shafts as 222 (Fieg.
21) of the several register units, which are di-
rectly connected by rack and pinion to the main
corresponding horizontal positioning shafts as
HP, TP, etc.

Associated with each register unit are four
quantity vertically disposed stub shafts as 320
(Fig. 36) on which are mounted the several dials
as 354, 355, 356 and 367 (Fig. 35), which are
representative of the third type, for indicating
the accumulative quantity changes, and for each
dial of an accumulative quantity shelf there is
provided a magnet as 829 (Fig. 36).

Typlcal of the second type are the price dials
of the current shelves CU of a register unit, and
inasmuch as these are frequently operated, they
are so designed that any one of the four dials
as 90, 91, 92 or 93 (Flg. 35) may be independ-
ently operated at will, and for this purpose each
dial has a release magnet as 316, that is to say,
the previous close, open, high and low shelves in-
clude but one operating dial magnet, and the cur-
rent and accumulative shelves each comprise four
dial operating magnets.

The price dials are adjusted forwardly or back-
wardly in accordance with- the extent of price
change due to the tension imparted to their
springs as 308 and 307. The stub shafts.as 308
for corresponding dials of the several price
shelves are first set to a selected position, caus-
ing the springs to tension an amount equsal to
the displacement of the shaft from the previ-

" ously set position of the dial. Normally the price

dials are held locked by a latch pawl 314, It
will be noted that the magnets 312, 362, 363 and
364 (Fig. 36) cooperate with a longitudinally
disposed armature 3/3 which carries four pawls
314, there being one pawl for each associated
dial. On the other hand, the price dial magnets
316, 316A, 316B, 316C (Fig. 35 each cooperate
with an armature as 316D having pawl 3{6E to
coact with their respective price dials 90, 8i, 82
and 93. When the price dials are released by
their corresponding electro-magnets, they in-
stantly take movement to relleve the spring ten-
sion and display a numeral in the window as 360
(Fig. 34) corresponding to the setting of their
respective shafts.

The accumuga.tive quantity dials are driven

illustrated, namely, -

2,164,056
directly from stub shafts as 320 (Fig. 36) and-

each individual stub shaft is independently -

driven by means of an endless belt as 322 suit-
ably operatively connected to guantity driving
shafts as 318 which may represent the quantity
shafts as 132, 183, 134 and 135 (Fig. 21). The
quantity dials add the quantity involved in each
transaction to the accumulative total of all pre-
vious transactions, omitting the zero from all op-
erations and each quantity dial is selectively and
independently operated as previously disclosed.
Tustrating this idea, if a sale of 5000 shares
is made, the thousands dial as 356 (Fig. 35) will
advance five steps. If the transaction involves
a carry-over of one, as when 5 is added to 7;. it
the transaction be in, say, the hundreds, a trans-
fer of 1 is effected to the thousands dial without
utilization of a carry-over comprising the usuat
transfer pinions connecting the several dials.

Spatially disposed and rigidly fixed to the price
stub shafts as 305 (Figs. 30 and 35) of a register
unit are a plurality of hubs-or collars 301, com-
prising a bearing 302 on which an inwardly dis-
posed portion 302A of a price shell or dial is freely
mounted and a pair of opposed outwardly extend-
ing lugs 303 to which are attached the lower
portions of associated springs 306 and 307 of the
next upper dial, the upper portions of the springs
being connected to anchoring portions or ears as
308 carried by each shell. That is to say, the
upper portion of each spring is attached to the
dial and the lower portion thereof is attached
to the shaft by being connected to the hub of the
next lower dial.

The lower marginal portion of each price dial
includes & plurality of notches as 3t defining
teeth as 310, there being a notch for each nu-
meral and blank designating position on the dial.
Their purpose is to align and seat an associated
latch pawl as 314. It should be noted that the
first four price shelves of a register unit include
one latch arm or armature as 313 which is pro-
vided with four pawls «8 314, there being one
pawl for each dial, which serve to align and lock
the four dials at their selected positions by the
tension of spring 215 normally urging the ter-
minal portion of pawls 314 to interlock with one
of the marginal notches of each dial.

When the magnet as 312 is energized, the
armature as 313 is moved downwardly, which
tensions springs 315 suitably filxed to frame 990
of the register unit, permitting the dials to posi-
tion forwardly or backwardly until springs 306
and 307 are without excess tension. Electro-
magnets 362, 363 and 8684 serve a similar purpose
for the dials of the open, high, low quotation
shelves, that is, each of the armatures include
four positioning pawls, which normally hold the
dials of these shelves at their selected position.
However, for each dial of the current shelf there
is an electro-magnet as 316 and each armature
includes but one pawl to lock its associated dial,
as previously set forth.

Quantity dials as 357 (Fig. 35) are driven di-
rectly from their stub shaft as 320 (Figs. 28 and
36) and remain in their advanced position on
each operation. Each quantity dial comprises a
shell as 365 rigidly attached to a collar or hub
324 in which the stub shafts 320 revolve freely.
Each hub includes a contracted or cut-away or
yoke receiving portion 325 providing a bearing
for yoke 326 which serves as an armature for
moving & corresponding dial downwardly so that
the indentations 327 merging with notches be-

tween teeth 366 will abut and lock pin 328 rigidly
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attached to the quantity shafts 320. Pins as 328
are set at the zero position of their shafts.

An electro-msagnet as 329 is energized during
the forward movement of the associated quantity
shaft, that is, as ifllustrated, the dial is seated
against the locking pin ready for operation and
moves with the stub shaft 320 to the selected
position. On the completion of the operation, the
magnet 829 deenergizes and yoke 326 moves up-
wardly by reason of spring 330, carrying the dial
with it, disengaging the latter from the shaft pin
328. In this position the tension of spring 330
presses yoke 326 against hub 324 and prevents it
from drifting idly with the shaft, during subse-
quent rotation to set quantity dials of other stock
registers.

Not all stocks sell in three integers and a frac-
tion, but for economic reasons it will be found
advisable to make the register units of one size,
as there is no reason why the full price should
be displayed in all the shelves except the previous
close unless a stock is in a price range of, say,
three integers as 195 to 205. If the hundreds
digits dials in all the shelves of g register unit ex~
cept for the previous close are locked against
movement, time will be saved as no pulses need
be sent for the hundreds digit except for the
previous close, and these but once a day. Also,
not all stocks sell in three integers and a frac-
tion. In such cases all of the hundreds dials may
be locked,; as well as all the tens dials except the
previous closé. IFor rendering inoperative the
dials not selected, a latch 332 (Fig. 34) is pro-
vided which is slidably mounted so that its rear
V-shaped portion as §324A may be moved upward-
ly by the manipulator 331 (Fig. 36) to engage a
dial tooth and lock the dial against movement.

. The code register or permuiation device illus-

trated in Figs. 24, 25, 26 and 27 is for the pur-

pose of receiving coded pulses from-the single line
circuit 76 (Fig. 1) through the several code disc
operating coils as 8, 8, {0 and {{ (Figs. 7 and 24)
and transilating them into an arithmetical count,
that is, to position wiper 24 on a selected contact
of bank as 22 due {c the operation of the four
code discs 8, 4, § and 6. Broadly speaking, a
permutation device, If operated, establishes cir-
cuits for positioning the several associated quan-
tity and price main shafts a previously de-
scribed, and alsc for setting up various ecircuit
combinations, such as the selection of a register
unit or dial group or the selection of a shelf of
dials, or a particular dial in a guantity shelf or
a price dial in g price current shelf of a dial
group.

As illustrated, in Figs. 7-12 inclusive, two sets
of registers or permutation devices F and G are
shown, each set comprising ten registers for the
purpose of carrying out the various selections to

set up & quotation, namely, permutation devices .

Fi or G for single letter odd stock selection;
2 or G2 for 2 single letter even stock; F3 and
G3 for the scleciion of a shelf; F4 or G4 for the
ten thousands guantity; F5 or G5 for the thou-
sands quantity; F§ or G for the hundreds quan-
tity, and permutation devices ¥T or GT, F8 or G8,
F9 or GY, and ¥{8 or G10 for the hundreds, tens,
units and fraciions respectively in the price. The
permutation devices are arranged so that one set
will take up the line signals while the other set
is maintaining the record set up on a previous
quotation, the receiving circuit being designed
to operate each set in its turn, as will be more
fully hereinafter set forth.

While each permutation device, as disclosed,

7

is shown with four code discs for positioning
wipers as 24 on any one of the sixteen contacts

as 22, it should be understood, however, that the '

number of discs may be increased to any rea-
sonable number where it is desired to increase
the range of selections. )

Each permutation device includes a trip and
reset disc or cam 16 for a dual purpose, first, to
remove the zero stop arm 40 (Fig. 25) from the
path of the striker arm (3 and to set a se-
lected stop arm as {4 or 29 in the path of a
striker arm 8 after-the selected code discs have
been positioned for a selecting operation, and
secondly, to reset the selected stop bar as 14 or
29 on' completion of the operation and to po-
sition the zero stop arm in the path of the striker
arm, that is, in the reset position, as shown in
Fig. 27 cam 16 guards all the stop arms except
the zero bar 40 from engagement with the striker
arm {3. In the trip position, as shown in Fig.
26, a selected bar as 29 is positioned in the path

of the striker arm (3, stopping the wiper on a -

selected contact. : .

The severel permutation device shafts I, when
operated, are driven through gear 2 and a suit-
able friction clutch broadly designated 44 (Fig.
24) comprising, in addition t{o the holding plate
12 and a friction disc 46, a bushing 47, a felt

_washer 48, a friction disc 49 and a spring cup

50.
The code discs 3, 4, 5, 6 of each permutation
device or register are cut in the conventional

manner and are loosely mounted on bearing 7.

and are set by their respective operating electro-
magnets 8, 8, 10 and (! which are energized in
a predetermined order by line pulses. When the
code discs are set, they provide a path for a se-

30

35

lected stop bar as {8 or 28, as hereinbefore dis- -

closed, to position in the path of the striker
arm £3.

Suitably disposed on the mounting plate 12
of each permutation device are sixteen stop bars
as #4 and each bar cooperates with a spring 15
to provide inward tension for positioning the
free end of the selected stop bars in the path
of the striker arm 3.

The free ends of the stop arms normally rest
against the set and reset disc {6, permitting free
movement of the code discs. ' The set and reset
disc {8 is provided with fifteen teeth as {8 to

‘free the selected stop bar and permit it to po-

sition in the bottom of a tooth and in the path
of the striker arm. Tooth (T of the set and
reset disc 6 raises the zero bar 406 out of the
path of the striker arm on a selecting opera-

tion, and on this selection, a selected stop arm

as 2§ rests in the bottom of selected notches be-
tween a pair of teeth of the several code discs,
On a reset operation, namely, on the completion
of a selection, the zero bar is between a pair of
teeth and against the striker arm, and in this
position the previously selected stop arm, say
29, is out of the aligned notches of the code discs,
due to the action of a tooth as i8. '

Associated with the set and reset disc and
suitably loosely pivoted thereto is a rocker arm
{9 which is actuated either by trip coil 20 or
reset coil 21. Trip coil 20 is operated by a spe-
cial contact 412 associated with cam 410 on the
receiving distributor shaft 409 (Fig. 1), and the
cam being so arranged as to close momentarily
just after the transmission of a fifth pulse, or,
in other words, when the wiper of distributor 71
has passed over the fifth selecting segment 408
and before it is stopped by the latch of the start
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magnet, permitting any or all code disc operat-
ing colls 8, 8, 10 and I{ to position their respec-
tive discs 3, 4, 8 and 8 before the trip coil 20
is energized. Following the energization of the
trip coll, the zero stop bar 40 Is moved out of its
notch by the set and reset disc and a selected

- stop bar falls in the aligned notches of the code
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discs after operation of any combination of op-
erating coils 8, 9, 10 and (L. The striker arm
13 then advances, positioning the wiper on the
selected contact.

To retain the selected code discs in their op-
erated position, each disc at its zero position is
fitted with a spring as 21 (Fig. 24) normally 1n
contact with the bottom of the zero stop arm.
When the code discs take their operated posi-
tion, the end of spring 21 ‘clears the zero bar
and raises upward by its own tenslon, engaging
the side of the zero stop arm, holding its disc
in its operated position.

At the energization of trip coil 20, zero stop
bar 40 is ralsed and clears the springs 21, but
at this time a selected stop bar as 28 falls into
the aligned notches of the code discs, preventing
them from restoring. On the resetting opera-
tion, springs as 30 restore the selected code discs
to their normal position. Tooth 17 for the zero
stop arm 40 and teeth as 18 for the numerical
stop bars as 29 are designed to reset a selected
stop bar before the zero stop bar 40 reaches the
position to engage its spring 21.

Each permutation device is provided with six-
teen contacts as 22, spaced common contacts 23
and 23A, a wiper 24 adapted to extend ground
to the several contacts through radially disposed
wipers or brushes 50 and 61 rotatable with wiper
24 and forming parts thereof. Ratchet or tooth
wheel 28 is mounted on permutation device shaft
i causing contact 26 to close momentarily on
each movement thereof. Cam wheel 35 is also
mounted on shaft { for the purpose of opening
contact 36 on all off zero positions of the per-
mutation shaft. Only the stock selector registers
Fi, Gl, F2 and G2 (Figs. T and 8) are provided
with a pair of contact closing means as & ratchet
25 and a cam wheel 36. Their function, as will
be later apparent, is to energize a slow relay as
438 and also to open or close the locking circuits
for stock shift relays S and T. Shelf permuta-
tion devices as F3 (Fig. 8), quantity as P4, F§
and F§ (Figs. 9 and 10) and price as F1, F8, F§
and FI0 (Figs. 10, 11 and 12) .of each of the code
register sets, are provided with one contact clos-
ing  wheel as 26 and an associated slow acting
relay as 101 (¥ig. 12), for the purpose of with-
holding ground from their respective permuta-
tion device wipers and associated commons until
the respective shaft and wipers have reached
their predetermined positions.

The receiving circuit previously referred to is
for the purpose of recelving the coded pulses from
the single line circuit 10 (Fig. 1) for establishing
channels for the transmission of pulses and
translating the coded pulses into an arithmeti-
cal count for positioning the stock selector
switches (Fig. 14), the several quantity and price
shafts as HQ and HP, and the dials of a select-
ed register unit. The receiving distributor, gen-
erally denoted 11 (Fig. 1), 18 of the co.iventional
five-unit code, start-stop type as employed with
telegraph typewriter receivers for receiving the
line impulses through the operation of line re-
1ay 401, contact 72, conductor 13 and the com-
mon conductor or collector ring 402 which is
grounded when contact 712 is closed. Such re-

celving distributor may be of the general type
disclosed in U. S. Patent 1,434,290 {o Krum or
1,311,915 to Rainey. .

Through wiper 18, ground from contact 12 is
extended through common conductor 482 and 5
wiper 403 to the several segments 404, 405, 406,
407 and 408. Segment 408, if grounded, re-
ceives the fifth pulse which is used only for the
purpose of energizing such control relays as the
operator may elect, as will be later described. 10
Cams 410, 411, 644 and wiper 15 are all mounted
on the common shaft 409. Cam 410 closes con~
tact 412 when shaft 408 reaches its sixth posi-
tion for momentarily energizing a trip coil as
20 of a selected permutation device through cir- 15
cuit 487, as previously explained.

For each step in recording a quotation, a pair of
control relays is utilized, as for example, Bf, gen-
erally denoting the pair comprising relays 415
and 4154, is employed if a single letter odd stock 20
is to be selected. For selecting a stock of a sin-
gle even letter, control relays of pair B2 (Fig. 2)
would be utilized. Where the stock selection is
for a double letter, pairs Bl and B2 are both se-
lected. A shelf of a register unit is selected by 25
operating the pair of control relays B4. Pair
B§ (Fig. 3) is used to register ten thousands in
the quantity, BT for thousands and B8 (Fig. 4)
for hundreds in the quantity. Pairs of relays Bifi,
B2, Bi3 and Bi4 (Fig. 5) are employed several- 30
1y or jointly when hundreds, tens, units and frac-
tions or any combination of these in the price is
to be set up in the shelf of the register unit
selected. The control relays are pre-energized
for operation according to the character of the 35
quotation and one pair operates for each step of
the quotation in a predetermined order. '

Assoclated with each pair of control relays is a
pair of transfer relays as DI or Ei (Fig. 1) for
pair Bi, D2 or E2 (Fig. 8) for B2, D3 or E3 for 49
B4, DA or E4 (Fig. 9) for B6, D5 or E§ for BT, D6
or E6 (Fig. 10) for B8, DT or ET for Bil, D8 or
ES8 (Fig. 11) for Bi2, D8 or E9 for Bi3, and Di0
or EI0 (Fig. 12) for Bi4. Each pair of control
relays controls its associated transfer relay for g5
a single revolution of the receiving distributor and
directs, through conductors 80, 81, 82, 83 and 84
from the receiving distributor, the coded pulses
into the several registers of set F' or G of permu-
tation devices where they are translated into an gg
arithmetical count. .

Common to the pairs of relays Bl and B2 is
the guard relay B3 (Fig. 2) ; to the pair B4, guard
relay BS (Fig. 3); to the quantity pairs of con-
trol relays B6, BT and B8, the guard relays B9 g5
and BI0 (g. 4) in multiple, and to the price
pair of control relays Bli, BI2, BiI3 and BI4,
the final guard relay BiS (Fig. 6) Their pur-
pose is to set up a holding circuit to retain ener-
gized such control relays of a pair initially ¢
grounded from contact 414 associated with cam
41l (Fig. 1), until thelr order of operation is
reached, as it often happens that one or more
pairs of each of the groups, that is, relays of the
stock, quantity and price groups, are energized. gg

'When & pair .of control relays has been ener-

gized, they are freed for operation in their order
of operation by the release of the holding guard
relays. For example, guard relay B3 (Fig. 2) sets
up a holding circuit through closed contact 422 70
and retains energized, through contact 86, shelf
control relay 81 of B4 for a time until its order
of operation is reached, providing, of course, &
shelf has been nominated.

In addition to operating a guard circuit for 75
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the odd shelf relay 87 of pair BS and energizing
guard relays B9 and BI0 (Fig. 4) through con-
ductor 64TA, guard relay BS, if energized, also
serves another purpose, namely, to control the
action of the group. of relays broadly designated
H—H (Fig. 1), that is, if contact 608Z of relay
B3 is closed, ground is extended over conductor
88, through closed contact 610 initially energiz-
ing relay HI'. Group H—H includes two pairs
of relays as Hf and HI’, and H2 and H?2’. Pair
Hi and SI’ operates relay 435 (Fig. 1) of the
set of permutation devices F—F., Pair H2 and
H2’ operates relay. 436 of the set of permutation
Qevices G—G. - Due to the action of pairs of re-
lays HI and Hi’, and H2 and H2’, relays 435 and
436 are operated alternately for controlling in
turn the operation of code permutation devices of
sets F—F and G—G. . )
Corresponding transfer relays as DI and Ef of
sets P—F and G—G are common to conductors as
663, that is, in the relay group E—E are ten trans-
fer relays Ef, E2, E3, etc., associated with per~
mutation devices G—G which are connected with
corresponding - transfer relays Di, D2, DS, ete.,
respectively, of permutation devices PI, F2, 3 of
register set- F—F. Transfer relays as El.serve
the same purposes as their corresponding trans-

-fer relays as D—{, except that they direct the

line pulses from the receiving distributor to the
operating coils of an associated permutation de-
vice of a different set. Only one set of transfer
relays D—D or E—E operates at a time, the sets
being employed alternately. The sets of permu-
tation devices are connected into the circuit for
alternate use by their associated transfer relays,
and when selected, respond to the coded line
pulses and translate them into an arithmetical
count.

A pair of relays designated C (Fig. 1) are em-~
ployed on the nominating operation, and control
relay C which, if energized, directs the line pulses
in a selected order to the several pairs of con-
trol relays Bf, B2, B13, BT and BA, energizing

‘them -for a later operation.

The group of relays J—J (Fig. 6) comprises
pairs of relays J1, JI’ and J2, J2’, and associated
with this group of relays is the pair of relays
J3,J8'. Pairs JI,J1’; J2, J2’, in addition to those
of group H—H, previously described, are used
alternately for cutting in and out the two sets
of transfer relays D—D and E—E. Relays H—H
control only transfer relays Di, D2, Ei and E?2,
that is, the stock selecting relays, as it often
happens that the stock selectors remain on a
selected stock for several successive quotations.
Relays J—J serve a like purpose for the shelf,
quantity and price transfer relays of sets D—D
and E—E. Relays J3 and J3’, as will later ap-
pear, prepare a release circuit for the quantity
and price permutation devices, :

On the zero position of shaft 409 (Fig, 1), con-
tact 413 is open and contact 414 is closed. On
the off zero position of cam 411, contact 413 is

closed and 414 is open; that is, the purpose of

cam 411 is to release the odd control relays as
415 of the pairs of control relays as Bl in their
order of operation and at the beginning of each
revolution, and hold energized corresponding
mate or even control relays as 415A for one revo-
lution of the distributor. If, say, relay as 415
has been energized by a pulse from the dis-
tributor, it will be held locked up at the beginning
of a revolution of the distributor so long as con-

" tact 414 is closed through contact 41TA and the

common conductor 447, If relay 415 is ener-

9

gized, contact 417 is closed which in turn ener-
gizes even or mate relay 815A. At this time cam,
411 reaches its off zero position, opening contact
414 and closing contact 413. Relay 4i5 is de-
energized as ground is removed from locking
contact 417A, but mate relay 8154 is locked up
for the remainder of the revolution. of the dis-
tributor through closed contact 415B, conductor
452 and closed contact 413. At the end of the
revolution, cam 411 reaches its zero position,
opening contact 413 which disables- mate relay
$15A.

+ The purpose of cam 644 is to close and ground
contact 643 at the end of the fifth pulse and to
remain closed until after contact 413 of cam 41
is closed on the next revolution of the distributor,
Closed contact 643 provides ground through con-
ductor 643A for holding energized the odd relay
425 of the C pair through the locking contact 426,
after relay 425 has been first energized by the
fifth pulse, in a manner later described,

All the pairs of control relays as Bl are sub-
stantially the same in operation and in the num-
ber of contacts. Each pair controls the opera-
tion of Its associated transfer relays for one rev-
olution of the distributor, as for example, Bi
operates either of the transfer relays DI or El,
dépending upon whether common transfer relays
435 or 436 (Fig. 7) of sets of permutation de-
vices F—F or G—G have been operated; that is
to say, at a time when contacts as 661 and 6§52

(Fig. 1) are closed of the odd and even control:

‘relays 415 and 415A of pair as Bi. Al of the
odd relays as in pairs Bl. Al of the odd relays
as in pairs Bl are first energized through wind-
ings as 415C. Once energized, they lock up

20
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through windings as 418 and remain locked up -

until released in their order of operation. Cer-
tain of the odd relays as in the B2 and B4 pairs
(Fig. 2) are also locked up through contacts as
420 and 86. Contact 420 is grounded from closed
contact 421 of even relay 4154, if the latter is en-
ergized. Contact 86 is grounded from contact
422 of guard relay B3 which has two sources of
energization, namely, windings 686 and 646, the
former being energized from contact 683 when
even control relay 651 is energized, and the latter

is effective from contacts as 645 and 421 of the

mate relays of pairs C and Bl. Contacts 420 and
86 are for the purpose of holding their respective
relays energized until their order of operation is
reached. :

40
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As previously disclosed, winding 419 of even )

relay of pair Bl (Fig. 1) is energized from closed
-contacts 415B and 413 on one revolution of the
distributor, but so long as contact 417 is closed it
is without effect. On opening of contact #11,
and closing of contact 664, which occurs when
winding 416 is deenergized by contact 414 open-
ing, winding 419 becomes effective and serves to
hold relay 415A energized for one revolution of
the recefving distributor. This arrangement per-
mits such odd relays as are needed to be en-

ergized and released in their order of operation.

Guard relays as B3 (Fig. 2) serve to extend
& holding circuit to the next higher order of con-
trol relays, either directing as by grounding con-
tacts as 422 to lock the odd relay in the B4 pair,
or indirectly as by grounding contact 422, en-
ergizing guard relay B6 (Fig, 3) which in turn,
through closed contacts 653, 652 and 651, extends
& holding circuit to odd control relay of pair Bi3
(Fig. 5) through conductor 654C and through
conductor 485 to guard relay BI§ (Fig. 6), and
lastly through conductor 647A to energize guard
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" contact 418 (Fig, 1).

10

relays B8 and Bi0 (Fig. 4) which are connected
in common to ¢onductor S4TA. ) :

Where a series of successive quotations for a
preselected stock is to be transmitted, the con-
trol nominating relays C (Fig. 1) are not en-
ergized. . They are energized only when a stock
is to be selected and only if a fifth selecting pulse
is received on the fraction operation. 0Odd control
relay 428 is energized, first, over a circuit from
ground at contact 12 of the line relay 401, through
wiper 18 and fifth pulse segment 408, conductor
80, closed contacts 424A and 424 of the Bl4 palr
of fraction control relays (Fig. 5) and conductor
809. Relay 425, (Fig. 1) closes contacts 426 and
421, the former holding relay 426 energized
through closed contact 428, conductor 643A and

closed contact 643 from the fifth pulse to the .

beginning of the first pulse.

Contact #27 also being closed, winding 428 of

even relay 428A is energized when contact 414
closes, closing contacts 428 and 430. The even
relay locks up through contact 429 and closed
contact 413 for one revolution of the distributor.
Closed contact 430 energizes relay Cl1 which
closes its several contacts as 431 and transfers
such pulses from the receiving distributor that
the operator may elect to send for nominating
a predetermined order of control relays for stock,
shelf, quantity or price. That is, if the #1 puise
is sent, it is transmitted through segment 404,
conductor 84, closed contact 431 of relay C{ and

conductor 84A, energizing odd control relay of

palr BI. - .

If #2 pulse Is sent, odd relay of B2 (Fig. 2)
is energized from. segment 4065, through a closed
contact of relay Ci and conductor 83A. If #3
pulse is transmitted, odd relay of pair BI3 (Fig.5)
is energized from segment 406, a closed contact
as 431 and conductor 82A. If #4 pulse is sent,
odd relay of ‘BT (Fig. 3) is energized from seg~
ment 407, conductor 81A, through a closed con-
tact of relay Cl and conductor 81A. The fifth
pulse, if sent from segment 408, also grounds &
closed contact of relay Cl, conductor 80A to
energize odd shelf relay of pair Bé (Fg.2). In
this way, flve or any combination of five pairs
of control relays Bi, B2, B4, Bi3 and BT may be
made effective. This combination may be
changed to meet the operating needs as the
needs arise. ’

In accordance with the invention, quantity
is sent first as the odd quantity relay of the
hundreds pair B8 (Fig. 4 normally stands en-
ergized, since it was operated through closed con-
tact 462 of final guard relay BiS (Fig. 6) and
conductor 444, and, as it locks itself through its
own contact 446 over conductor 447 to ground at
The even quantity relay
450 of pair B8 (Fig. 4) is also normally energized
through contact 428 of the odd relay. Contact
453 of relay 450 grounds conductor 485 to ener-
gize relay Bi5 (Fig. 6), thus opening the original
operating circuit of the odd B8 relay. The odd

B8 relay releases when the distributor shaft starts -

to rotate, opening contacts 414, but the even B8
relay remains energized over its own contact 481
and conductor 452 to ground at contact 413
(Fig. 1) until the distributor shaft completes its
first revolution. .

Registering hundreds in the quantity maybe the
only operation on a transaction, as for example,
when a series of successive sales are to be made
on the same stock without a significant price
change. To effect a registration in hundreds of
the quantity and where the transaction is with-
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out a significant price change, a key with a possi~
ble maximum of transmitting four selecting im-
pulses is operated, as will be more fully herein-
after set forth. If, however, a price change were
to be made effective, say, in the fractions, a key
using the fifth pulse would be used for transmit-
ting the hundreds of the quantity and the fifth
pulse is transmitted over segment 408, conductors
80 and 499 (g, 4), contacts 432 and 433 of the
hundred quantity .pair B8 and conductor 601 to
winding 434 of the odd fraction control relay of
pair Bl4 (Fig. 5). In a word, it may be said, if
s quotation on a preselected stock is, say, 8.%,
a fifth pulse key of a transmitting keyboard is
operated to select the quantity and this opera-
tion nominates, that is, locks up the odd fraction
price control relay. :

In a like manner, upon the transmission of &
fitth pulse, the odd tens controi relay of pair BI2
may be energized from closed contacts 151 and
182 of the units pair of control relays B8 through
conductor T63A, and the odd control relay of pair
Bl (Fig. 4) may be energized due to transmis-
sion of & fifth pulse through closed contacts T544A,
154B of the tens price palr Bl2 (PFig. 5). Also
upon the transmission of a fifth pulse, the tens
thousand quantity odd control relay of pair B
(Fig. 3) may be operated from closed contacts
168A, 165B and conductor 765C. Not always are
there price changes in the fractions or sales in
the thousands of the quantity. Accordingly, pro-
vision is made on the fraction permutation device
to energize the units price control relays and the
hundreds quantity register to energize the thou-
sands control relays as will be later set forth.

As previously pointed out, group of relays H—H
are utilized for determining which one of the two
sets_of stock selection transfer relays D—D or
E—FE will be used. Relays Hi and HI’ (Fig. 1)
control the #1 set or set D—D and when operated
energize common relay 435 (Fig. 7) to provide
battery to the stock transter relays Di, D2. Re-
lays H2 and H2' (Fig. 1) control the #2 or set
E_E and when operated energize the common
transfer relay 438 (¥ig. 1) to supply battery to
transfer relays El, E2. Relays Hi, Hi’; H2 and
H2’ are controlled from the guard relay Bl
(Fig. 2), which in turn is energized when either
of the even relays of pairs Bl or B2 is energized,
that 1s, upon closure of contacts 421 or 683. It
is apparent, therefore, that relays H—H are op-
erative only when & stock to be selected, as a series
of successive quotations may be made on the
same stock, and consequently the setting of the
stock selectors must not be changed until a new
stock selection is made,” )

Group of relays J—J (Fig. 6) serve a like pur-
pose for the shelf, quantity and price transfer re-
lays and are controlled by guard relay BIi5, that
is, to put into operation one of the two sets of
transfer relays for shelf, quantity and price, as
for example, transfer relays of #1 set, comprising
relays as D3 (Fig. 8) for shelf, D4 (Fig. 9) for
quantity, DI0 (Fig. 12) for price, or the #2 set

including relays E3, ES, E18 respectively for shelf,

quantity and price. . : -

A transfer relay in each set is energized by the
operation of a corresponding pair of control re-
lays, as for example, the operation of the pair
of control relays Bl (Fig. 1) may energize either
transfer relay DI or Ef (Fig. 7), depending upon
whether common transfer relay 435 or 438 is en-
ergized. If relay 438 is operated, then transfer
relay DI would be energized for one revolution
of the recelving distributor, due to the closure
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of contacts 661 and 662 of the BI relays (Fig. 1)
which ground conductor 663. If transfer relay
DI is enérgized, contacts as 665, 666, 667 and 668
are closed for the purpose of connecting bus bars
81,.82, 83 and 84 from the receiving distributor
to operate the operating coils as 8, 8, 10 and 11
of the stock permutation device Pl, and transfer-
ring from the distributor to the other permuta-
tion devices such pulses as may be received.
Contact 664 of relay DI connects distributor cam
contact 412 over conductor-487 to trip coil 20.

Relays 435 and 436 also serve to prevent by
paths between the several windings of correspond-
ing transfer relays as the latter are common to
conductor 663, that is, only one of these relays
operate at a time, namely, either DI or El. Re-
lays 439 and 440 (Fig. 12) common to the #1 and

- #2 set of shelf, quantity and price permutation

devices and associated with group of relays J—J
are for a similar purpose and prevent by paths
between the windings of the corresponding trans-
fer relays as DI0 and Ei0. Relays 439 and 440

: ‘are controlled from relays Ji and J2 (Fig. 6),
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which in turn are controlled from final guard
relay BIiS. :

Each set of permutation devices F—-F and
G—@ includes ten permutation devices for each
of the ten permutation steps in a quotation re-
quiring & maximum number of operations; that
is, to register a quotation 253.112% in a current
shelf for a double letter stock, say AB, would
require ten permutation operating steps, first,
permutation device F6 operates to select the hun-
dreds quantity; secondly, permutation device F10°
operates to select the fraction price; thirdly, the -
third signal controls the nominating operation;
fourthly, permutation device Fl operates to se-

"lect the'first stock letter; fifthly, permutation de-.

vice F2 operates to select the second letter of the
stock; sixthly, permutation device F3 operates:
to select the: shelf designated; seventhly, permu-
tation device F'9 operates to select the units price
digit; eighthly, permutation device F8 operates to
select the tens price digit; ninthly, permutation
device F1 operates to select the hundreds price
digit; tenthly, permutation device F5 operates to
select the thousands quantity digit; and elev-

~ enthly, permutation device F4 operates to select

—in a circle,

the ten thousands quantity digit, providing of
course, the #1 set of transfer relays are selected
through the combined operation of group relays
H—H, J—J. It will be noted, therefore, that,
in addition to the ten permutation opérating
steps, there Is an additional step, namely that
for the nominating operation, thus making a total
of eleven operating steps. In the event the #2
set of transfer relays were selected, the quotation
would be taken up by the recording set of per-
mutation devices G—@G. : -

The permutation devices of both recording sets
are driven from motor 431 (Fig. 7) and a com-
mon system of shafting, actuated by gears as
437A, 4231B and 431C. For purposes of descrip-
tion, the permutation devices of each recording
set are shown in schematic form with their con-
tacts as 669 (see permutation device PI) arranged
Such parts of the permutation de-

" vices as F'I as are necessary for this description

70
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bear like reference characters to those shown in
Fig. 24. : : B
Each permutation device, additionally, cooper-
ates with a slow relay as 438 (Fig.7) which is en-
ergized through closure of contact 26 by ratchet
28 (see Pig. 24) as its register shaft | takes mo-
tion. In energizing, contact 810 of relay 438 is -

11

opened, removing ground froin collector rings 23

" and 23A during the movement of the ratchet 25.

When the shaft of permutation device Fi stops,
slow relay 438 releases, closing contact 670 which

. 8rounds collector ring 23A, and through brushes

or wipers 61, 50 and collector ring 28, conductor
672 associated with the single letter odd stock
motor control relay 613 is grounded. In like
manner, slow relay 670A is controlled by the ac-
tion of the jockey roller or ratchet 25 and with-
holds ground from the collector rings of stock
register or selector F2 until the wiper 677 of this
registér has reached a predetermined contact and
slow relay 6T0A releases, closing contact 610B,
grounding the associated collector rings and con-
ductor 679 connected to the single letter even
stock motor control relay 682, energizing the lat-
ter. :

letter. stock, a rotary switch is employed and as
illustrated, only two units A—A, B—B (Fig. 14)
thereof are shown. Unit A—A Includes shafts
675A and 675B operatively assoclated with shaft
615, and unit B—B comprises shafts 615C, 815D
and 615E, all suitably geared to their common
drive shaft 615F. As shown, unit A—A includes
two vertical banks of contacts as 799, and unit
B—B is provided with but three vertical banks of
contacts as 615G. In practice, however, there
would be as many verticals in unit B—B as there
are contacts in a bank of the second vertical of

" unit at A—A.
The first vertical of unit A—A comprises twelve

banks of contacts 799, §00, 801-—810, and each
bank includes fifteen active contacts. Contacts
a5 500 of the bank 810 are connected to the single
letter odd permutation device Fi or G for the

- purpose of stopping the stock selector shaft 675

at a selected position. The second vertical in-
cludes eleven banks of contacts as 811 and each
includes fifteen active contacts, the first cor-
responding contacts of the several banks of the
second vertical as 147 being connected through
conductor-as TI7A to common conductor 1178 of

“banks of contacts associated with shaft 615D or

four;h Vvertical employed to select a double letter
stock. .

Corresponding second contacts as 812 of the
several banks of contacts associated with shaft
6715B through conductors as 8(2A are connected
to commons as 812C of the bank of contacts as-

For selecting a single letter odd, even or doubie
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soclated with the third vertical of unit B—B, .

which is also employed for double letter stock se-
lection. :

The third vertical includes twelve banks of
contacts as 813 and the fourth and fifth each
contain eleven banks. The fourth and fifth verti-
cals are used for selecting stocks with two letter
designations, The third vertical is employed for
selecting a single letter even stock. Correpsond-
Ing contacts of banks at 813 of the third vertical

‘are wired directly to corresponding magnets of

the single letter even stock register units as SLE
(Fig. 17). ' Contacts as 501 of bank 814 are con-
nected to the single letter even circuits of register
F2 or G2 for the purpose of stopping stock se-
lector shaft 815F at a selected position.
Corresponding active contacts of the first verti-
cal are connected to respective dial magnets of a
register unit or dial group as SLO for single letter

‘odd stocks, as for example, conductors 816, 811,

818 and 818 which are connected to first contacts
as 815 of the fractions, units, tens and.hundreds
price banks 799, 800, 804, 802, respectively, are

65
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dial magnets 728, 728A, 728B and 728C respec-
tively of register unit SLO (Fig. 16).

Conductors 820, 821 and 822 are connected to
corresponding contacts of the quantity banks 803,
804 and 805, and the dial magnets as 7127 associ-
ated with the accumulative quantity dials of shelf
CQ of register unit SLO. Also conductors 823,

- 824, 825 and 826 connected to corresponding con-
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tacts of the low, high, open, and previous close
banks of the first vertical (Fig. 14) are wired to
their respective magnets of the low, high, open,
and previous close shelves, of the register unit
SLO (Fig. 16). Also dial magnets circuits 891,
§31A, 69(B . .. 881K, connected to corresponding
contacts to the first vertical of unit B—B (Fig.
14), are connected to respective dial magnets of
register unit as SLE (Fig. 17) for a single letter
even stock selection.

In like manner, corresponding contacts of the
banks of contacts of the fourth and fifth verti-
cals, etc. would be wired to corresponding dial
operating magnets of double letter register units
as DL (Fig. 18). :

A driving mechanism is provided for each main
shaft of the stock switch units A—A, B—B, that
is, the mechanism broadly denoted N (Fig. 13) is
employed for setting shaft 615 to a predetermined
position, and mechanism P for setting shatt 615F
to a selected position. Both driving mechanisms
P and N include a well known type of clutch and
each comprises a flexible disc gear as 502 for driv-
ing the shafts of the corresponding switch units,
a pivoted armature as 503 comprising an arm 504
for disengaging gear 502 from driving gear 508
under tension of spring 506, and a magnet as 501
for overcoming the tension of spring 506, permit-
ting disc gear 502 to mesh with driving gear 5§08.

. Magnet 507 is energized when a stock permu-
tation device as FI or G{ has been set to a pre-
determined position and its wiper on & selected
contact, and due to the release of an associated
slow relay as 438 (Fig. D, conductor 6712 is
grounded, energizing start relay 613 (Fig. 14),
causing contact 674 to close, grounding conductor
674A to energize magnet 587 (Fig. 13). Arma-
ture 503 is attracted towards magnet 5017, causing
disc gear 502 to mesh with the driving gear 505,
setting in motion shaft 678 of stock unit A—A,
driving shafts 616A, 616B and wipers as 188 (Fig.
14) to predetermined bank contacts, and at this
time clutch magnet 501 is released, as will ap-
pear hereinafter. In like manner, clutch magnet
681 of the driving mechanism P is operated when
stock permutation device F2 or G2 (Fig. 8) has
been set, grounding conductor 619 to energize
start relay 682 (Fig. 14), closing contact €824,
which grounds conductor 682B, causing shaft
$15F to move wipers 615K of shafts as 818G to
predetermined positions.

Corresponding contacts as 669 (Fig. 7) of stock
permutation devices Fi and Gl are multipled
to. conductors as 669A and the latter are illus-
trated as passing through cable Fi1 G and ter-

minate on contact as 500 on the bank 8i8 (Fig..
14) associated with the stop relay 615 K for stop-

ping shaft 615 of the stock selecting switch unit
A—A at a predetermined
start relay 618 has operated to set shaft 675 In
motion and shaft 615 will continue in motion
until wiper 500A reaches a busy contact, that is,
one which has been grounded. Thus, ground is
extended to common conductor 500B, energiz-

_ing stop relay 815K, removing ground from con-

tact 676 and conductor 6T4A (Fig. 13), deener-

ys. gizing magnet 897, disengaging disc gear 502,
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position. Assume that"

causing shaft 615 to stop, which in turn has

set shafts 615A, 675B and their wipers to pre-

determined positions.

In connection with stock permutation devices
F2 and G2 (Fig. 8), their corresponding contacts
as 618 are multipled to conductors as 6718A which
pass through cable F2 Gz and terminate on con-
tacts as 501 of bank 814 (Fig. 14) associated with
stop relay 680 for stopping shaft 615F at a se-
lected position, provided of course, that the start
relay 682 has been previously energized.

Conductors 630, 690A, 690B and 690C (Fig. 8)
multiple to corresponding contacts as 689 of the
shelf permutation devices F8 G3 and pass through
cable F3 Gs, terminating in spring contacts pe,
op, h and ! of the single letter even stock shift
relay T (Fig. 13). Other circuits as Ti8 for con-
trolling the dial magnets of the several shelves
of the register units also pass through cable F3 Gs
and terminate in spring tongue contacts tig, tg,
hq, hp, tp, up and fp of shift relay T.

The conductors of cables Fs Gs; F5 Gs; Fe Gs;
F: G1; Fe Gs; Fo Gs; P Guo (Figs. 9, 10, 11, 12,
15 and 19) connect corresponding contacts of
their associated permutation devices in multiple
and terminate in contacts of respective distrib-
utors as 108 (Fig. 10) associated respectively with
the TTQ, TQ, HQ, HP, TP, UP and FP main
positioning quantity and price shafts. It should
be noted that each of the quantity and price
cables also includes a conductor as 146 (Fig. 12)
which is connected in multiple with correspond-
ing reset coils as 747 and 14TA (see permutation
devices FI0 and G10) and contacts as T48 of
corresponding stop shaft relays as 143 (Fig. 15);
that is to say, if stop relays as 143 are energized,
as previously explained, contact 148 is grounded,
grounding conductor T48, operating the reset.colls
741 or TA1A, depending upon which one of the
permutation devices has been operated.

Also passing through the several quantity
and price cables is a common operating circuit
as 109A, connected in multiple to-commons as
707 of corresponding permutation devices as 1o
and GI0 (Fig. 12), which is wired to start relays

as 113 (Fig. 15) through conductors as T09A. -

Attention is directed to the fact that the common
operating circuits as T09A have a dual function,
first to energize their associated start shaft re-
lays as T13, and secondly to ground the common
dial magnet operating circuits as 115, TI8A

1{6F which are in multiple with their
respective common operating circuits as T09A,
709B, 109C—108G and dial magnet operating
circuits 718, T18A, TISB—TI5F terminate respec-
tively, as previously disclosed, in spring contacts
/v, up, tp, hp, kq, tq and itq of shift relay T
(Fig. 13). :

The common dial magnet operating circuits
690, 690A, 690B, 690C, 115, T15A—148F from the
several permutation devices may be shifted to the
wipers of the first or second stock switch selector
units A—A or B—B by shift relays 8 and T.
When relay S is energized (for single letter odd
selection by control relay Bl (Fig. 1), due to
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closure of contacts 417 and 684, grounding con- °

audter 658, spring contacts as pe—fp of relay 8
(Fig. 13) shift to front contacts as X, extending
the ‘dial magnet operating circuits to conductors
6934, 693B, 693C . . . 693L to commons and
wipers as 818A and 188 respectively of the first

‘vertical of unit A—A (Fig, 14).

When control relays B2 (Fig. 2) operate clo-
sure of contacts 856 and 685 grounds conductor

. §58 and energizes stock shift relay T (Fig. 13)

T
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for single letter even selection, the common dial
operating circuits are extended through the front
contacts as X of relay T to the commons as 615H
and their wipers of the first vertical of unit B—B
(Fig, 14). When deenergized; shift relays 8 and
T condition the common dial operating circuits
for double letter selection through their back
contacts as Y and commons as 8f{A of the second
vertical . bank of unit A—A, which transfers
through its several contacts the dial. operating
circuits to the several wipers and commons as
TI7C and (1B of the second vertical of banks
B—B., . . _
‘The dial or indicator magnet circuits extends
ing from corresponding stock contacts of the units
A—A, B—B, are confined in cables as CSLO,
CBLE, CDL, which are extended to their respec-

tive dial register units and are sultably connected

to their corresponding dial operating .magnets.
The present system is designed to-be operated
either by a conventional printing telegraph key-

board transmitter or by a printing telegraph.

tape transmitter adapted to receive tape previ-
ously perforated in accordance with a predeter-
mined order of signals by the operation of keys
of a printing telegraph perforator keyboard,

- -whereby corresponding signals or impulses are

:30

transmitted by the keyboard or tape transmitter
over a single line circuit and received on a re-
celving distributor of an associated stock quota-
tion receiving circuit. U, S. Patent No. 1,595,472
to Krum, patented August 10, 1926, discloses a
printing telegraph keyboard transmitter of a type

. suitable for use in a system according to the pres-
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ent invention. U. 8. Patent 1,378,978 to Rainey
and Dowd, patented May 24, 1921, discloses a
printing telegraph tape transmitter of the type
suitable for use in a system according to the pres-
ent invention. In fact, the last-mentioned pat-
ent discloses both types of transmitters, namely
a keyboard as well as a tape, and shows how
either may be connected to control the transmis-
sion of signald. - The Rainey-Dowd patent also
discloses the printing telegraph receiver in a Sys-
tem operating upon the closed circuit principle
‘wherein the line relay is normally energized. In
Fig. 33 there is schematically illustrated a tele-
graph typewriter perforator keyboard with

twenty-eight keys. It should be understood, how- -

ever, that this figure is intended only as a sim-

‘plified schematic diagram to illustrate the select-

Ing code used. In actual practice, a keyboard
such as that shown in the Krum patent, or the
usual keyboard perforator of known type, would
be used. In this Fig. 33 there are shown two
tapes associated with the key levers, but this is
merely to illustrate the code signal perforated
or transmitted by the corresponding key. None

‘of the keys in row Z, except keys P and @, per- .

forate or transmit a No. 5 selecting pulse. To il-
lustrate this fact these keys are shown with a
four-unit code tape. Actually, only a single tape
would be used but the fifth hole would be omitted
‘when keys of the four-unit code group are struck.
At the transmitting station there may be provided
one or more keyboards for transmitting pulses
to several quotation boards; the keyhoard being
employed for all selecting purposes, as selecting
the stock, the shelf, quantity and price.- :
As shown, the keys are divided into two groups,
namely; Y and Z. Keys:of the Y group and P
and Q of the Z group perforate or transmit what
may be called five unit code signals and the Z
group, except keys P and Q, perforate or trans-
mit four unit code signals, 1. e., signals having

- elusive.
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no fifth selecting pulses. Keys of the five unit
code group always send the selecting pulse, and
the four unit code keys hever send a selecting
pulse during the fifth interval. For example,
of the Z group, key marked A perforates tape for
transmitting the first pulse only, this being in-
dicated by the perforation W or tape TT; key
B perforates the tape for sending the second puise
only; key C perforates the tape for sending the
third pulse; key E perforates the tape for the first
and second pulses; key I, perforates for the first,
second, third and fourth pulses;
the first and third, etc.
Y and keys P and Q of group Z, key marked 1
perforates the tape for transmitting the first and
fifth pulse; key 2 for the second and fifth; key
4 for the fourth and fifth; key BL for the first,
second, third and fifth pulse; key P for the first,
second, third, fourth and fifth pulse; and key
Q for the second, third, fourth and fifth pulse,
etc.

Both groups of keys are employed to register

 quantities and prices, the BL keys being used for

blank. price settings, i. e., to set certain of the
price dials to their blank positions, as the hun-
dreds dial of a stock selling for less than 100,
and in certain cases they may also be used for
nominating or stock selection. The Z keys except

. P and Q are used for selecting stocks either for a

single letter odd or even or a double letter stock
and for certain nominating operations as will be

Jater described. The P and Q keys are used for

nominating. -The key P is provided for nomin-
ating purposes involving a double letter stock
selection with a price change requiring movement
of the units price dial, the thousands quantity dial
and a shelf selection. Key Q transmits a_signal
which does not have a fifth selecting pulse but
does have the second to fifth selecting pulses in-
This key, therefore, is employed for
nominating purposes involving a single letter
even stock selection with a price change requir-
ing movement of the units price dial, the thou-

‘sands quantity dial, and a shelf selection. The

fifth pulse on a quantity or price operation serves
to energize certain control relays and set up cir-
cuits to extend the operation of the receiving
circuit and other effects, as will be Iater more
fully described. )

Additionally, keys of group Z are for register-
ing quantity and price under certain ‘conditions.
For example, it often happens that a series of
successive sales on the same stock without a sig-
nificant change in the price occurs. On the
ticker tape such a quotation is printed in the foi-
lowing manner: IT 8.6.4.8.9. Generally, these are
sales in less than 1000 share lots. Under these
conditions only the hundreds quantity keys are
operated, one for each sale. It is obvious that
with this arrangement a vast amount of wire and
operating time is saved as against older systems,
also employing remote control for posting quo-
tations. .

Often, sales are in even thousand share lots, as
10.20.30 on the same stock without a significant
price change, or a quotation may read as 2.3.20.2
on the same stock without a significant change in
price. With this system, as wiil be later described,
the thousands quantity may be registered without
affecting the hundreds quantity dial. A similar
circuit to skip the fraction dial is set up for

the price dials when the price ends in an integer, -

that is, without a fraction. .
In the first instance, if the hundreds quantity
dial had to be operated to condition the thou-

and key H for -
Of the keys of group
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sands quantity dial for operation, provision must
be made to prevent the ‘idle movement of the
hunqlreds dial from being accumulated and also
to prevent a transfer of one from the lower to
the higher order of numbers by the movement
of the hundreds dials in the event it passes from
9 to 0. .

Keys of row Y are also used for registering
quantity and price, and when used for quantity,
the fifth pulse sets up a cireuit to energize the
odd fraction control relay and the next group of
pulses direct the movement of the selected frac-
tion dial. When used to record the fraction
pulses, the fifth pulse sets up a circuit to continue’
the operation for the selection of a stock shelf .
or other such selections as may be needed. Keys
of group Y may be also used to record the quan-
tity and the keys Z for recording & price change
in the fraction. This constitutes a full sending
operation and is highly useful to record a trans-
action in hundreds in the quantity and a sig-
nificant price change in the fraction.

The use of keys transmitting the fifth puise,
when recording quantities in excess of 99(00)
shares and a price in the tens, permits at the will
of the operator the selection of the ten thousands
quantity and the hundreds price control relays.
On a quotation involving quantities from 10(00)
to 99(00) shares and a price change in the tens,’
the Z keys are used for the thousands quantity
and the tens price change. This operation omits
cutting into circuit the ten thousands quantity
and the hundreds price control relays.

Not often do sales in excess of 10,000 shares
occur. However, such sales do occur and with
sufficient frequency to call for apparatus to meet
this need, as it is of prime importance to have
knowledge of single sales in large blocks. It is
awkward to record a sale of, say, 50,000 shares
by resorting to the expedient of adding 9900
shares five times and 500 shares once to complete
the transaction, which could be done and the ten
thousand quantity control relays omitted.  With
this arrangement facilities are always had for
recording all sales up to and including 99,900
shares in one operation and this is carrled out
without providing for wire time in each operation
for this infrequently used feature. -

Submitted below are samples of perforations

for several types of quotations:
1 o o o o o o o
2 o ] (]
A. . .. .
3 o. o o0
4 o o [ [ ]
5 o o o o o [
YY 2z 2Z 2 2Z YY ZYZ
5§ 4 PADBT 81 9 9
1 0 o o
3 0 o
B. . .
3 o
5 06 0 ’
YY Z 2
3 6 A A
1
2
c. .
3 0
4 o
5
z
. 7 o . ,
At A-is the longest operation; the selection
of a two letter stock as AD, & shelf selection,

99,500 shares sold at, say, 187%. :
At B—about. the average operation; the se-
lection of & single odd letter stock, 500 shares sold
and a significant price change in the fraction.
1t should be noted that the third signal perforated
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in the above example represents the nominating
operation, indicating that a single letter odd stock
is to be selected. If a single letter even stock were
selected key B of row Z would be used, instead
of key A, for the nominating’ operation, thus
actuating the B2 control relays instead of the Bl
relays. The operation of these relays will be de-
scribed later.

At C—the minimum operation; recording, say,
700 shares on a preselected stock without & change
in price. :

In carrying out the operation of the receiving
circuit for controlling the dials or indicators of
the several register units, ‘an arbitrary quota-
tion will be given for, say, & two letter stock, a
shelf; the quantity is in hundreds and the price
is in two integers and a fraction. This quota-
tion may be written as follows: AA 1.11%, and
the quotation is to be registered on the previous
close shelf.

Analyzing the steps required for this quotation,
it will be apparent, after an understanding of the
hook up of the recelving circuit, that the first
operation requires a five unit code to operate the
hundreds quantity permutation device, and this
operation also nominates the fraction control re-
lays; secondly, a five unit code is also hecessary
to set the fraction permutation device, which also
on this operation conditions the nominating con-

trol relay C; thirdly, a five unit code is also nec-

essary after the nominating relays C have been
prepared, to prepare for operation the stock and
shelf control relays, together with the units price
control relays; fourthly, a four unit code selects
the single letter odd; fifthly, a four unit code
selects the single letter even; sixthly, a four unit
code selects the previous close shelf; seventhly,
a five unit code sets the units price permutation
device, simultaneously nominating the tens con-
trol relays; and lastly, a four unit code Is utilized
to set the tens permutation device. The steps re-

_quired in setting up this quotation, as well as
the character of the code needed for each step

in the quotation, may be understood at a glance

upon the inspection of the following tabulation, .

bearing in mind that abbreviation NRSS refers
to the nominating control relay Ci.

Quan-
NR88 | Stock | Shelf tity Price
otation. ..o oooaifoeocoanast AA PCY} o1 11
nit code used...... 5 44 4 5] 45
Sequence of 0
"~ tion of keys of key-
‘board transmutter. 3 45 (] 1 872

In setting up this quotation in the previous
close shelf, the following keys are used by the
operator (see Fig. 33); Y1 for the quantity; Y2
for the fraction in the price; BL of row ¥ for
nominating the stock and shelf and units of the
price; A of row Z for the single letter odd A; A
again of row Z for the single letter even of the
stock designation; A of row Z for selecting the
previous close shelf of price dials; Y1 for the

units in the price, and lastly Z1 for the tens in

the price. b

Normally, at the beginning of operations, as
previously explained, guard relay Bi§ (Fig. 6)
is deenergized and its contacts 441, 442 and 443
are closed and grounded. Closed contact 442
grounds conductor 444, energizing winding 448
of relay 845A (Fig. 4), the odd hundreds quantity
control relay of pair BS. Relay 44BA locks up
through contact 44§, common conductor 447 and
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;.
contact 414 of the receiving distributor (Fig. 1)
in the zero position thereof. Closed contact 428
of relay 448A energizes winding 458 of the even
control relay of pair B8. When the distributor
shaft takes motion, even control relay of pair B8,
as well as other like relays, locks itself through
its contacts, as 45f, conductor 452 to ground
through contacts 413 of the distributor (Fig. 1.
Contacts 413 close before contacts 414 open so
that the odd relay, as 445A, of pair B8 (Fig. 4)
does not release and open the original operating
circuit of the even relay until after the locking
circuit of the even relay is closed. The even re-

lay, therefore, remains energized until the dis--

tributor shaft and cam 41 have completed one
revolution. Contacts 453 and 454 of the even con-
trol relay of pair B8 are now grounded. Closed
contact 453 grounds conductor 455, energizing
winding 456 of guard relay BI5, (Fig. 6) opening
contacts 441, 442 and 443. Contacts 442 open
the original energizing circuit for relay 445A (Fig.
4), permitting it to release when cam contacts
414 (Fig. 1) open.

However, before guard relay BIS (Fig. 6) be-
came energized, contact 443 thereof grounded
conductor 457 and closed contact 468, energizing
through winding 458 relay JI’, which in turn
through closed contact 459 energized winding
460 of relay Ji, and the latter through closed
contact 461 energized winding 462 of relay Je’,
grounding contacts 463 and 464. Closed contact
463 energizes winding 465 of relay J2. As pre-
viously stated, the action of these four relays is
for the purpose of putting into operation one of
the two sets of transfer relays for shelf, quantity
and price, namely, D4, D5, D8, D1, etc. or ES,
ES, E§, ET, etc. and for establishing a circuit for
the release of the register reset coils as 737 or
T37A of permutation devices as ¥ and G6. (Fig.
10) respectively on the completion of their re-
spective shaft movements, it being noted that the
reset coils of permutation devices as F#, F5, by
are connected to common conductors 138 which
terminate in contact 476 of relay J3, and if relay
J3 is energized, battery is supplied to conductor
138.  When relay J3’ is energized, contact 478A
thereof provides battery for conductor 414B to
which reset colls as J47A (Fig. 12) are multipled.
" Relays JI and J2 are held locked by their con-
tacts 466 and 467 and contact 441 of relay BIS.
Relay J2, in being energized, opens contact 468,
causing relay Ji” to release, leaving relay Ji
under control of contact 468 and contact 441 of
guard relay BIS. At this time relay BI5 ener-
gizes, opening contacts 441, 442 and 443 and
closes contact 469. As ground is removed from
contact 481, relay JI releases and J2° and J2
continue energized, due to contact 469, energizing
winding 470 of relay J2’ through contact 471,

It should be noted that the release of relay Ji

-and the energization of J2’ grounded contacts

464 and 472, causing common transfer relay 439
(Fig. 12) of permutation set F—F for shelf, quan-

tity and price to energize through conductor .

4124, closing its several sets of contacts as 478
and applying battery to conductors as 4128,
472C—472J (Figs. 8-12 incl.) associated with the
transfer relays DI0, DS—D3 of the #1 or F—F
set of permutation devices. Co

Winding 418 of release control relay J3 (Fig. 6)
Is in multiple with conductor 472A and is ener-
gized: when common transfer relay 439 is ener-

gized. Relay J3 is slow to release and is pro-

vided with two sources of energization, namely,
one through winding 473 as before described, and
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another through contact 415, common conductor
T34 associated with the several tooth or jockey

‘wheels as T48A (Fig. 15) of the price shafts as

203 and wheels as 224 (Fig. 20) of the main. quan-
tity shafts as TTQ. 'That is to say, so long:as
any one of the price or quantity shafts is in mo-
tion, common conductor 134 is grounded to hold
release control relay J3 energized. As the latter
Is now energized, contact 478 is closed providing
battery for the several register release coils as
141 (Fig. 12) through conductor 138.
Common transfer relay 439 closed contacts 418
and 481C. Closed contacts 418 supplied battery
to conductors 4719A and #80A in circuit respec-
tively with windings 481 and 482 of guard relay
BY (Fig. 4, and the latter now becomes effective
operating relay B9 through winding 482 and
closed contact 454 of the even hundreds quantity
control relay of pair B8, thereby opening contact
483, relieving conductors 698 and §99 of ground,
and consequently the wipers of the selected per-
mutation devices (Fig. 10), until the stock selec-
tion is complete, if there be a stock selection, as
the armatures associated with the back contacts
of the slow to release relays as 485 are connected
to the common conductor 698. Guard relay B
may continue to be energized through winding
481 from contact 647TA of guard relay B3 (Fig. 2)
in the event a stock selection is made. If this
provision were not made, the wipers of the per-
mutation devices for shelf, quantity and price

- would ground their several contacts as the wipers

passed -over them.

The receiving. cireuit is now prepared for the
reception of the first group of pulses, in starting
to transmit the assumed quotation A. A. L. 11 4,
and the perforations from the YI key transmit
the first and fifth pulse over the single trans-
mitting circuit 70 (Fig. 1), to transmit the hun-

dreds quantity digit “1”. The receiving distribu- .

tor takes motion, contact #13 is closed and 414

is opened. Thus, contact 446 of the odd control.

relay of pair B8 (Fig. 4) is relieved of ground,
causing the odd relay 446A .to release, closing
contact 429 which grounds closed contact 484
and conductor 484A; energizing transfer relay
D€ (Fig. 10), closing its contacts as 486 and 488
to the bus wires as 84, 487 etc. of the receiving
distributor. . .

_Wipers 16 and 403 of receiving distributor A
(Fig. 1) continue to advance and, as a first se-

10

18

45

50

lecting pulse is transmitted, relay 401 will apply

ground through the wipers to the #1 segment
404, conductor 84, closed contact 486 of transfer
relay D3 (Fig. 10), energizing operating coil 4874,
tripping the #1 code disc 488. Relay 40! releases
and operates again just as the distributor wiper
reaches the fifth position grounding conductor 80

to operate relay B14 as described later, and subse- .

quently cam 440 (Fig. 1) closes contact 412,
grounding conductor 487, closed contact 488 (Fig.
10), energizing trip coil 489, actuating the set and

reset disc 490 to remove its associated zero stop .

arm, and dropping into-place the #1 stop -arm,
permitting the striker arm as 13 (see Fig. 25)
and wiper 491 (Fig. 10) of permutation device
F§ to advance to the #1 contact 492, )
Movement of shaft | of permutation deviee
F6 caused jockey wheel 493 to take motion, mo-
mentarily closing contact 494, energizing slow

" to release relay 495, closing contact 486 and open-

ing contact #97.. Closed contact 498 is now in
circuit with conductor 481D and the grounded

- closed ‘contact 481C of the common transfer re-

lay 439 (Fig. 12), and this circuit extends to con-
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tacts 763 and 162 (Fig. 10) and conductor T84
over the conducting rings of permutation device
GS and conductor 68{D, which is wired to the
thousands quantity odd control relay of pair
BT (Fig. 3), but this circuit is without effect,
namely, to energize the thousands quantity con-
trol relays from the hundreds quantity permuta-
tion device, as wiper 491 (FMg. 10) does not
bridge contacts 162 and 163 for the wiper is now
on the #1 contact 492. However, on the fitteenth
position of the wiper 491, when the latter cuts
in contacts 762 and 163, the odd control relay
of pair B1 may be .energized when the quantity
is in even thousands from the hundreds quantity
permutation device. -

When shaft | of permutation device P8 stops,
relay 498 deenergizes,“closing contact 497, ex-
tending the circuit comprising conductors €88
and 698 to the common 702, but this circuit is
without effect as contact 483 of guard relay
B8 (FMg. 4) is open, guard relay BS being ener-
gized from closed contact 418 of the common
transfer relay 439, conductors 480A and closed
contact 484 of the even or mate control relay
of pair B8, as previously explained. In other
words, even though slow relay as 498 is deener-
gized, ground is not extended to commons as 702
and associated wipers until stock selection is com-
plete, if there is to be & stock selection.

As previously pointed out, the operation of key
Y1{ perforates the tape for the first and fifth
pulses. The first pulse in this connection has
already been employed to set the hundreds quan-
tity permutation device. The fifth pulse is uti-
lized to nominate in this instance the odd frac-
tion price control relay of pair Bi4 (Fig. 5). The
fifth pulse is received when the wiper is on seg-
ment 408 of the receiving distributor (Fig. 1),
and causes ground to be applied to conductor
80, conductor 488 (Fig. 4), closed contacts 432
and 433 of the hundreds quantity control relays
of pair B8, conductor 601 to winding 434 (Fig.5),
energizing odd relay of pair Bl4 which in turn
energizes, in a manner hereinbefore set forth,
its mate or even control relay. Energization of
even control relay in the Bi4 pair grounds con-
tacts 601Z and 602. Closed contact 601Z ener-
gizes winding 803 of guard relay BIS (Fig. 6).
Closed contact 602 retains guard relay BY (Fig.
4) energized through winding. 482. At this time
the receiving distributor completes its first revo-
lution, opening contact #13 and closing contact
4i4, and the even relay of pair B8 releases as

. ground is removed from its locking contact. This

70

relay now opens, at its contact 484, the circuit
of transfer relay D8 (Fig. 10), which thereupon
releases and disconnects permutation device by
from the distributor bus pairs. The other con-
tacts of the even B8 relay have no effect at this
time because relay B, formerly energized through
contact 454, is now held through contact §82 of
the Bl4 relay, which has locked itself over lead
441 to distributor contact 4i4. The ground on
lead 456 from contact 454 is no longer needed
as relay BiS (Fig. 6) is now held by ground from
the even Bl4 relay over lead T87A.

When the distributor starts its next revolution

. contact 413 is again closed and contact 414 opens.

The even Bid relay (Fig. 5) is, therefore, locked
to ground on lead 452 while the odd Bi4 relay
releases. Ground is now applied from contacts

. §23A, 423 and conductor 423B to energize trans-

16

fer relay DI0 (Fig. 12). -Relay Di§ connects
the magnets of permutation device F18 to the dis-

tributor over leads 81, etc.

2,164,050

On the next operation, the perforations from
the. Y2 key are employed to send the second
~ and fifth pulse, in oxder to transmit the fraction
signal “%"”. The second pulse grounds segment
408, conductor 83, closed contact 423D of relay
_DI0, energizing operating coil 605 for operating
its assoclated #2 code disc 606. After. the dis-
tributor passes the fifth position, cam 4 10 grounds
conductor 487 and through closed contact 42:C
energizes trip coil 807A, actuating trip disc 601B,
raising its zero stop arm and dropping into place
the #2 stop arm, permitting its corresponding
striker arm and the wiper 807 to advance to the
#2 contact 608. - .

Also on this operation, the fifth pulse becomes
effective to operate the nominating control re-
lays C. The fifth pulse from segment 408 grounds
conductor 80, closed contacts 424A, #24 of pair
of control relays Bi4 (Fig. 5) and conductor
€09, energizing winding 425 of the odd conirol
relay in pair C (Fig. 1). 0Odd control relay 428A
having energized, contacts 426 and 421 are closed.
The former locks up relay #25A from contact
643 which remains closed for the remainder of
this revolution, and at the beginning of the next
revolution due to the cut away portion on cam
644 maintaining contact 643 grounded.

Closed contact 827 energizes even control relay
#28A, which locks up through contact 428 and
closed contact 43 after the distributor starts its
next revolution. Contact 430 is also closed, caus-
ing relay C! to energize, closing its contacts as
431 to transfer from the receiving distributor
to the control relays such pulses as may be sent.
Closed contact 845 of relay #28A energizes wind-
ing 648 of guard relay B3 (Fig. 2), grounding
contacts 422 and 641 for extending the opera-
tion of the receiving circuit to such. other control
relays of a higher order that later will be ener-

gized. . .

Contacts 808Z and 640 of guard relay B3 are
also grounded, and the former sets up a circuit
through conductor 88, closed contact 610 of relay
H2 (Fig. 1) to energize successively relays HI’,
HI, H?’ and H2; that is, relay HI’ is first ener-
gized through closed contacts 609Z and 610. Re-
lay Hi’ closes contact 611 which energizes relay
HI® through winding 612, closing contact 613,
and the latter energizes relay H2’ through wind-
ing 614, closing contact 616, which in turn ener-
gizes relay H2 through winding 616.

Contact 648 of relay B3 (Fig. 2) is a make be-
fore break contact and it is now operated, ground-
ing conductor 840A contacts 618 and 619 (Fig. 1),
holding energized winding 6481 of relay H{ and
also energizing winding 642 of relay H2. Relay
HI’ was energized only momentarily, as it was
released by contact 618 when relay HZ was en-
ergized. Thus, contact 623 was momentarily
grounded, grounding closed contact 624 and con-

' ductor 628, energizing reset coils 626, 627 and 628
(Figs. T and 8) of the #2 set of permutation de-
vices, a part of set G—G, releasing such permuta-
tion devices for stock and shelf as may have been
set on the last operation.

As relay HI’ is now released, contact 643 is-

closed, grounding closed contact 629 and con-
ductor 834, and hence energizing common trans-
~ fer relay 438 (Fig. 7) which closes contacts 633
and 632 to energize transfer relays Di and D2
(Fig. §), if their corresponding stock control re-
lays are nominated for operation. Guard relay
B3 (Fig. 2) will continue energized during the
stock selecting operation, grounding contact 640,
holding energized winding 641 of relay HI (Fig.
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1), closing its contact 613, energizing winding 614
of relay H2’, which opens contact 6§21 B, prevent-
ing the operation of common transfer relay 436
for stock selection of the #2 set of Permutation
devices.

The circuit is now prepared for the third step of
the operation, and the BL key of the Y row trans-
mits the first, second, third and fifth pulse; that
is, schematically ‘these pulses or signals may be
represented as:

Q. OO
»w D =

05

These pulses serve, respectively, for nominating
the odd and even stock letters, the units price
digit, and the shelf selection. The receiving dis-
tributor takes motion for the next revolution.
Contact 643 of cam 644 is opened, releasing odd
control relay 425A in the C group, the even relay
4284 is held locked up by closed contacts 429 and
413. Ground is found on segments 404, 405, 406
and 408, momentarily grounding respectively on
each pulse, conductors 84A, 83A, 72A and 804,
thereby energizing odd control relays of pairs
Bi, B2 (Fig. 2), BI3 (Fig. 5) and B4 (Fig. 2)
through windings 415C, 420A, 654A and 88A re-
spectively. Each of these odd control relays is
held locked up by grounded contacts as 430 and
417B (Fig. 1) wuntil its order of operation is
reached, which takes place on the next or later
revolutions of the distributor.,

The recelving distributor completes the revolu-
tion, contact 413 opens, releasing even relay 428A
of pair C, opening contact 430 which releases
relay Ct, freeing segments 404, 405, 306, 3017, 408
from the windings of the several control relays
and freeing the odd relay of pair Bf from control
by the C relays.

Since the odd relays of pairs Bi, B2, B4 and
Bi3 (Figs. 1, 2 and 5) have been energized, the
mate or even control relays thereof are also en-
ergized, grounding contacts 82 and 683 which
hold energized, through conductors 42{A and
683A, guard relay B3. Guard relay B5 (Fig. 3)

is also energized from two sources, namely, from

closed contact 422 of B3 (FMg. 2) and winding
648 so long as guard relay B3 is energized, and
from closed contacts 649 and winding 650 so long
as the even relay of pair B§ is energized.

Guard relay B3 energizes guard relay BS (Fig.
3) and the latter extends guard circuit 647A to
energize guard relay BS from closed contact 651,
For restraining certain of the quantity and price
control relays from further operation, once they
are energized, until their order of operation has
been reached, contacts 652 and 653 are provided
on guard relay B5. If closed, contact 6§53 grounds
conductor 654C to continue energized winding of
odd control relay of pair BI3 (Fig. 5) through,
the locking contact 654, provided this relay has
been nominated. If closed, contact §52 grounds
conductor 455 and energizes winding 456 of the
guard relay BIS (Fig. 6). Also guard relay BI5
is energized, if any of the even quantity and price
control relays is-energized, through contacts as
453 of pair B8, or contact 655 of pair Bi3, if
closed, guards circuit 757TA and winding 603 of
the final guard relay Bi5.

_ As both pairs of stock control relays Bl and B2
have been energized, a double letter stock selec-

tion is to be made. Through closure of contacts

417 and 684 of pair Bl (Fig. 1), conductor 658
is grounded, momentarily energizing the single
letter odd stock shift relay S (Fig. 13). Through
closure of contacts 656 and 685 of pair B2 (Fig.

2), conductor 659 is grounded, momentarily en- .

erglzing the single letter even stock shift relay T
(Fig. 13). Attention is directed to the fact that
locking circuit 658A of odd shift relay S is con-
trolled from cams 660 and 660’ of the even single
letter permutation devices F2 and G2 (Fig. 8),
that is to say, cams 660 and 660’ normally ground
their spring contacts 660A and 660B; grounding
locking circuit 688A of the odd shift relay 8. If
either the permutation devices F2 or G2 are in
motion, their shafts operate cams as 660 and in-
terrupt this locking circuit. Also, it should be
noted that the locking circuit 659A for the even
shift relay T is controlled by cams 3§ and 36’ of
the single letter odd permutation devices Fl and
Gl (Fig. 7). Normally, cams 36 and 3§’ close
their spring contacts 36A and 368 and ground
locking circuit 658A, but if either Permutation de-
vices Ff and Gl take motion, the movement of

" cams 36 and 86’ interrupts this locking circuit.

It follows that on a double letter stock selection
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both shift relays S and T will first be momentarily -

energized, but inasmuch as both stock permuta-
tion devices Fi and F2 are set in motion as will
be later described, becth of the locking circuits
658A and 659A for shift relays S and T will be
interrupted and both of these relays accordingly
will deenergize. However, on a, single letter stock
selection a selected shift relay will be energized
and will remain locked up until a new stock selec~
tion is made. ’

The receiving circuit is now prepared for the
selection of the stock, shelf and units of the price.

30

AA is transmitted and the receiving distributor

starts rotating to recetve the first character sig-
nal. Consequently, contact 414 Fig. 1 is
opened and 413 is closed. Closed contact 443
energizes winding 449 of control relay 8{5A and
retains it energized for this revolytion of the dis-
tributor. Contact 4(4 opening, released through
winding 416, odd relay 4! 5, grounding contacts
661, 662, conductor 663, energizing transfer relay
Di (Fig. 7) through closed contact §32 of the
common transfer relay 435. Transfer relay Di
will remain energized for this revolution of the
distributor.

As key A of row Z transmits only the first
selecting pulse, ground is now found on segment
404, conductor 84 energizing operating coil {{ of
device Pl (Fig. 7) to displace code disc § to per-

. mit the #1 stop bar to become effective when the

trip coll 20 is energized, which takes place after
the wiper crosses ‘the fifth selecting segment 408
of the distributor (Fig. 1) as the latter continues
in motion, causing contact 412 to close and

.ground conductor 487 and closed contact 668

(Fig. 7, and accordingly energize trip coil 20,
releasing its associated striker arm and setting
1t into the path of the #1 stop bar, and in this
position wiper 24 comes to rest on the #1 con-
tact 669. ) .

Continuing in motion, the receiving distributor
completes its revolution, opening contact 4 {3 and
closing contact 4fd, releasing the even control
relay of the Bf pair and the corresponding trans-
fer relay DI. The even relay of pair Bl opened
contact 421, freeing winding 420A of the B2 odd
relay so that it may release on the next revolution
of the distributor.

It should be noted that on the movement o.]
shaft | of permutation device Fi (Fig. 7) tootis
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wheel 25 momentarily closed contact 26 to en-
ergize slow relay 438, freeing contact 670 from
ground so that wiper 24 will be free from ground
until the selected contact is reached. Relay
438 now deenergizes, grounding comions 13, 23A
and contact 669 through wiper 24.

Now, on the movement of shaft 1 of permuta-
tion device Fi, cam wheel 36 was advanced out
of its zero position, opening locking circuit 659A
of shift -elay T, bearing in mind that control
relays of pair Bl, when both energized, initially
energize shift relay S and the pair B2 relays ini-

‘tially energize shift relay T, but that the locking
_circuit 669A of S is controlled by the permuta-

tion devices as F2 or G2 of pair B2, and that of
the T relay is controlled by the permutation de-
vice as Fl or Gl, as previously explained.

Ground on common 23A grounds' conductor
672, energizing start relay 613 (Fig. 14), closing
contact 614 which grounds conductor 814A, ener-
gizing clutch magnet §07 (Fig. 13), causing gear
562 to mesh with the driving gear 508 and to
drive shaft 676. The several wipers as 188 of the
A—A unit (Fig. 14) now advance. Wiper 500A
of bank 810 finds ground on the #1 contact 810A,
as ground was extended thereto from the #1 con-
tact 669 of permutation device Fl through con-
ductor 668A, the latter passing through cable
F1G1.  Consequently, stop relay 815K is ener-
gized, opening contact 876, removing ground from
circuit 814A, releasing clutch magnet 507 (Fig.
13) and the several wipers of the switch unit
A—A come to rest on the #1 contacts.

For -setting the wipers of verticals of stock
switch unit B—B to predetermined contacts of
associated banks, the second of the A° characters
is now received on the next revolution of the dis-
tributor. The B2 control relays, having been
selected, transfer relay D2 (Fig. 8) is energized
and remains energized until this revolution is
completed. Ground is found on segment 404,
conductor 84 to energize operating coil 638 and
set its corresponding disc when the trip coil 638
is energized from closed contact 412, after the
fifth pulse position of the recelving distributor,
causing the #1 stop bar to fall in position and
comprise an abutment for the respective striker
arm, and the wiper 671 comes to rest on contact
678.

Due to the operation of jockey wheel or ratchet
25, ground is removed from contact 6710B and
conductor 619 of start relay 682 (Fig. 14), but on
stoppage of shaft of permutation device F2, con-
tact 670B is closed; grounding conductor 679,
energizing start relay 682, closing contact 682A,
which in turn energizes magnet 681 (Fig. 13)
through conductor 682B. Consequently, shaft
§15F takes motion. Also, the #1 contact 6§78 and
conductor 618A are grounded, grounding the #1
contact 501A of bank 814 of the switch unit B—B.
Hence ground is extended to wiper 501, energiz-
ing stop magnet 680, opening contact 680A, de-
energizing clutch magnet 681, causing shaft §15F
to stop with wipers as TI1C of unit B—B on the
selected contacts, and in this particular instance,
on the #1 contacts. . ;

In the movement of permutation device F2,
cam 660 opened contact 660A, freeing the locking

. conductor 858A for the odd ‘shift relay 8 of
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ground, and deenergizing closed its back contacts
as Y. Consequently, since permutation devices
1 and F2 both operated, shift relays 8 and T are
both deenergized, connecting the various shelf
magnets and dial magnet circuits passing
through cable F:Gs through the back contacts of

2,164,056

shift relays 8 and T to the wipers of the second

‘or transfer vertical of unit A—A. In this in-

stance, as the wipers of the second vertical of
unit A—A are on the #1{ contacts, the shelf mag-
net and dial magnet circuits of cable iGs ex-
tend to commons as TITB of the second vertical
of switch unit B—B.

The receiving distributor completes its revolu-
tion, releasing the even relay of pair B2 and the
corresponding transfer relay D2. Contact 421 of
even relay #15A (Fig 1) and contact 683 of the
even relay of pair B2 (Fig. 2) are now open, free-
ing windings 646 and 686 of guard relay B3 of
ground. Thus, guard relay B3 deenergizes and
opens 422, removing ground from winding 86A
of the odd relay for shelf pair B4, preparing it
for release on the next revolution of the ristribu~
tor. As the odd control relay of pair B4 has been
nominated, its mate relay is energized and con-
tact 649 is closed. Thus it is evident that, al-
though ground has been removed from contact
422 of guard relay B3, still guard relay BS (Fig.
3) will be energized through winding 650 and
closed contact 649 of even relay of pair B4,

In deenergizing, guard relay B3 also removed
ground from contact 6§40, conductor. 640A and
locking contact 618 of relay HI (Fig. 1), deener-
gizing the latter. Consequently, contact 629 is
opened, releasing the common transfer relay 435
(Fig. 7). Also contact 613 of relay HI is opened,
freeing winding 614 of relay H2’' from ground.

20

But as contact 811 of guard relay B3 makes

before contact 640 breaks, conductor 8ITA is
grounded, grounding closed contact 621 and wind-
ing 621A of relay ‘H2’, and relay H2’ continues
energized until another stock selection is made
to set up circuits to energize the common transfer
relay #36 and associated transfer relays as El,
E2 of the #2 set of permutation devices.

Open contact 647 of guard relay B3 (Fig. 2)
removes one source of ground from windings 481
and 852A, which are in multiple, of guard relays
B9 and BI0 (Fig. 4), placing the latter under
control of closed contact 68{ (Fig. 3) and guard
circuit 647A associated with guard relay BS.

In the selection of the previous close shelf of
the stock register unit AA, the signal transmitted
by key A of the Z group characters is now re-
celved on the recelving distributor on the next
revolution thereof, and inasmuch as the shelf
control relays of pair B4 (Fig. 2) have been

previously nominated and are now energized and

common transfer relay 439 is still energized, cir-
cuit 4217 will be established on the off zero posi-
tion of cam #&!I, to energize, relay D3 (Fig. 18)
which closes its consacts, connecting the receiv-
ing distributor with the shelf permutation device
¥3. Ground is found on segment 404, and con-
ductor 84, energizing coil 837, and when trip coil
637TA has been energized due to cam 410 closing
contact 412, wiper 688 is positioned on the #1
contact 688. The previous close shelf magnet
circuit 890, however, is free of ground until the
slow relay assoclated with permutation device F3
deenergizes, and when this occurs on stoppage of
its shaft |, ground is now extended to back con-
tacts as y of shift relays T and S (Fg. 13)
through circuit 690, conductor 693, wiper 684
(FMg. 14), the #1 contact 695, conductor 695A,
wiper 696, the #1 contact 698A, and the previous
close shelf magnet conductor 697 confined in
cable CDL, which extends to and operates magnet
§9TA (Fg. 18) of the previous close shelf PC of
register unit DL, that is, the #1 dial group for
the double letter stock AA under consideration.
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Now the recelving distributor completes its
revolution and the even relay in the B4 pair
(Fig. 2) is deenergized in a2 manner 4s before
described, freeing contact 649 of ground, releas-
ing guard relay B§ (Pig. 3), opening contdct 851

which removes ground from guard conductor E41A

and winding 481, releasing guard relay B9
(Fig. 4) and grounding contact 483, conductors

698, 699 (Fig. 10), contact 487 of slow relay 495

of the hundreds quantity permutation device ¥'8,
common 702, and the several arms of wiper 481
which extends ground to the HQ shaft start
relay over conductor Ti0 and to the selected cori-
tact 492, Conductor 710 is tonfined in cable
FeGe and terminates in contdet TH1 (see Fig. 20).
In the zero position of cam TIA, contact 711

makes with spring contact TIIB. Thus start -
circuit 710 is extended to start hundred quaritity’

shaft start relay 712, energizing thé litter,

grounding contact 122, which 1h turn energizes

clutch magnet 723 (Fig. 19), putting the rain
hundred quantity shatt HQ in miotion. .

As the hundreds quantity dial magnet cireuit
715D is in multiple with the hindreds quatitity
start shaft -magnet circuit 71§ (Fig. 10), hin-
dreds quantity magnet 800 of register unit DI,
(Fig, 18) will also be energized, . Thus, as ffiain
quentity shaft HQ is in motion, dial shaft 962
actuated by shaft HQ also takes sotion ang since
dial magnet 860 has been energized, dial or {ndi-
cator 801 rotates with the dial shaft 962 until the
main positioning shaft HQ is stobped, at which
time magnet 890 is released from shaft HQ but
the latter again picks up motiohr and compleétes
its revolution and stops, this action will be more
fully hereinafter disclosed.

When guard relay BS was releassd, guard relay
BS also released, closing contaot 48{ which
grounded conductors 895 and 699, and it should
be observed that conductor 68¢ also, through
closed contact 168 of slow relay 78! of fraction
price permutation device PI0 (Fig. 12), extended
ground to common 703 and through Wwiper 887 to
common 787, 'Thus, as in the case of the hun-
dreds quantity permutation device, two circuits
are established. In this instance, fraction price
start shaft magnet circuit 7994 is established, and
secondly, the fraction price magnet circuit 745
is completed. Tracing circuit 7094, it is seen
that it passes through cable FieQGio and is in
clrcult with start reley 718 (Fig. 15) associated
with the fraction price shaft 203. Therefore this

relay is energized, which in turn energizes clutch’

magnet 138 through closed contact 738, setting in
motion shaft 203 and heart shaped cam 749
(Fig. 20), displacing the shaft FP and setting the
fraction dial shafi $28 (Fig. 18).

However, 'a circuit is also established for frac-
tion dial magnet 994 of register unit DL, as the
fraction price dial circuit 715.4s in miultiple with
the start circult’ 708A (Fig. 12). 'Traced, the

“fraction price magnet circuit comprises conductor

715, confined in cable T3QGs, spring contacts fp
(Fig. 13), contacting back contacts ¥ of shift
relays T and S, conductor 905, contact TIT of

- bank 8i2 (Fig, 14), conductor T114A, ' common

70

T11B, wiper T11C, conductor THID, passing

through CDL and connecting dial magnét 904
(Fig, 18). .
Thus it is apparent that guard relays BS, BI0

. comprise means for holding ground from the

(]

stock selector wipers of stock units A—A, B—B
during their movement, and putting ground on
the wipers immediately after each operation, or

19

where a series of successive quotations are made
on a preselected stock. :

Apropos of the permutation device F§ (Fig.
10), wiper 491 now rests on the selected contact
482, Consequently, a shaft stop circuit is es-
tablished for main shaft HQ. Traced, the circuit
includes grounded conductor 104, confined in
cable FeQGs, contact 119 (Pig. 19), brush 124, con-
ductor 734A, and stop shaft relay 125 (Fig. 20)
which now energizes, opening its contacts 121
and 128, and closing contact 135. Open contact
121 femoves ground from the locking contact 728
of start relay 712 and the latter deenergizes,
opening contact 122 which removes ground from
conductor 7224, releasing clutch magnet 723 and
accordingly stopping shaft HQ at a selected posi-
tion. -

Also wiper 697 of permutation device FI0 (Fig.
12) is now on the selected contact 608. Hence,
& stop circuit is eéstablished for stopping the frac-
tiori price shaft 203. This circuit includes
groutided contact 608, conductor 608A, which
passes through cable Fi0Gio and terminates on
contact 608B (Fig. 15), now grounded, brush
118A, common 142, conductor 142A, and stop
relay 143 which now energizes, opening contact

137 and closing contact 745, Open contact 787

removes battery from start relay 718, accord-
ingly deenergizing, clutch magnet 739, stopping
shaft 203 at a predetermined position.

. As the dial operating magnet 300 (Fig. 18) of
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the hundreds quantity and the fraction price _

nagnet 994 have been opersted, the quantity dial
90¢ is drawn into engagement with its shaft and
the fraction dial 906 is ready to take its selected
position. In other words, in the case of a price

‘dial as 906, the opposed springs disposed withir

the dial have been tensioned upon movement of
its shaft and the dial follows the position of the
shaft, due to reléase of the tension in the springs
after its dial magnet is energized. On the other
hand, a quantity dial as 80( takes motion with
its shaft, as préeviously pointed out, when its dial
magnet is energized, and the dial stops and is dis-
engaged from the shaft at its predetermined po-
sition, upon the deenergization of its magnet,
hoWever bearing in mind that its corresponding
shait as 862 continues its motion until the revo-
lution is completed, that is to say, the quantity
shatts return to zero or normal position after
they have set their dials to predetermined posi-
tions and the price shafts remain in their se-
lected positions.

On the forward movement of shaft HQ, jockey
wheel 128 (Fig. 20) rotated, closing contact 731
until the shaft completed a full step closing a
circuit through contacts 738, to continue ener-
gized clutch magnet 723 if stop relay 725 has
been prematurely deenergized.

Also, on the movement of shafi HQ, contact
73! momentarily  grounded, grounding common
conductor 734 and the locking contact 475 of re-
lease control relay J3 (Fig. 6) to continue the
latter energized until all the quantity and price
shafts have completed thelr movements. This
circuit is for the purpose of retaining on short
operations a release circuit, already alluded to,
for the quantity and price reset coils as 741 (Fig.
10), as in actual practice a subsequent quotation
may be recorded on the #2 set of rermutation
devices before the quantity and price shafts have
completed their operation. Thus it is seen that
with this set up each of the quantity and price
reset coils as 147 is provided with an independent
release circuit and it is operative on the comple-
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tion of the shaft movement, namely, at a time
when a stop relay as 125 (Fig. 20) is energized,
closing contact as 135, grounding conductor 136
connected to a corresponding reset coil as 1317
(Fig. 19) which energizes and now becomes ef-
fective as battery is supplied thereto from closed
contact 476 of relay J3 (Fig. 6) through conduc-
tor 138.

If selected, quantity shafts HQ, TQ, TTQ, HTQ
are first set to predetermined positions, that is,
they start from the normal or zero position and
are momentarily stopped at a predetermined po-
sition and then continue in motion, completing

- their revolution, stopping again at their normal

30

position. Thus, permutation ‘device as F6 (Fig.
10) would be restored to normal with wiper 491
in its zero or ineffective position, and since ground
is removed from the stop relay circuit 104, stop

relay 125 (Fig. 20) is deenergized, opening con- .

tact 135 and closing contacts 721 and 126. Closed
contact 121 is without effect, as start relay 712
is deenergized. Hence, contacts 126, 133 and
732 are closed. Contact 132 is closed due to the
off-normal or zero position of cam THIA. It
follows that a circuit is again established to en-
ergize clutch magnet 123. Traced, this circuit
includes grounded contact 126, closed contact
133, closed contact 132, conductor 1224, solenoid
or clutch magnet 7123 (Fig. 19) and battery. It
is evident, therefore, that shaft 207 drives shaft

; HQ forward until the latter reaches its zero posi-
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tion, namely, at the time whern: contact 132 falls
into its zero or normal relationship with cam
1114, opening contact 732. )

Apropos of the fraction price shaft 208 (Fig.
15), start relay 713 was energized from conductor
709A, hereinbefore mentioned, closing contact
138. energizing clutch magnet 789. Shaft 203
takes motion, actuating cam 140 and moving main
fraction price shaft FP to its selected position.
Also wiper T19A Is carried forward and finds
ground on contact 608B, energizing stop relay
743. Contact 137 is opened and contact 145 is
closed. The former disables the start relay 713,
deenergizing clutch magnet 139 and consequent-
ly stopping shaft 203, cam T48 and main frac-
tion price shaft FP in their new selected posi-
tions, and movement of shaft FP positions shaft
120 (Fig. 18) of register unit DL to the (Va)
position, causing the fraction dial 806 to dis-
play Y%. '
~ As contact 745 (Fig. 15) is also closed, a re-
lease circuit 146 for the fraction price reset coil
141 (Fig. 12) is also established, energizing reset
coil 147 through conductor 138 and closed con-
tact 476 of relay J3 (Pig. 6). Thus permutation
device FI0 (Fig. 12) is reset to normal, and as
ground is removed from conductor 808A, stop
relay 143 (Fig. 15) is deenergized. -

Jockey wheel 148A, in movement, closes con-
tacts 747 and T48. The latter provides pulsating
ground to release circuit 734 to continue ener-
gized release relay J3 so long as price shaft as
203 is in motion. Closed contact T4T provides
battery to start relay T13 to insure a full step of
the fraction price shaft. Up to this point the
quantity dial 901 registers 1 and the fraction
price dial 906 indicates Y.

During the above operation additional char-
acters are being received and the units in the
price is next. For this step, character Yi, con-
sisting of the first and fifth selecting pulses, is
received. The recelving distributor starts, re-
leasing odd control relay 654A of pair Bi3 (Fig.
5) as ground is removed from its locking contact

2,164,956

414 in the off zero position of cam 411. Transfer
relay D9 (Fig. 11) now energizes as before de-
scribed, connecting the operating coils of permu-
tation device F9 to the receiving distributor, and
the transmitted pulses operate selected operat-
ing coils of permutation device F9 to set wiper
749 on contact 150. The operation is as before
described, that is to say, upon stoppage of shaft
of permutation device F9, when its wiper rests
on a selected contact, three circuits are estab-

- lished, namely, first, start circuit 709B to ener-

gize the start relay 916 (Fig. 15) of the units
price shaft 202 and to set the latter in motion;
secondly, units dial magnet circuit TI5A (Fig.
11), multipled to start eircuit 709B, is grounded,

- completing a circuit through back contacts Y of

shift relays T and S (Fig. 13), conductor 910,
the #1 contact of bank 8i{ (Fig. 14), the #1
contact of bank 911, conductor TI1E, confined in
cable CDL, and conductor TITE is in circuit with
units magnet 912 (Fig. 18), energizing the latter;
and thirdly, stop shaft relay circuit 945 is ground-
ed, subsequently causing stop relay 817 (Fig. 15)
to energize, disabling start relay 916, and the
units shaft 202, cam 218B (Fig. 20), shaft UP
and dial shaft 119 (Fig. 18) are set at their se-
lected positions. The units dial 818, having been
released by the energization of magnet TITE,
moves to a position to register or display 1.

Particularly, attention is directed to the fact
that in the transmission of pulses to set the units
price permutation device F9, the receiving dis-
tributor also received a fifth pulse on segment
408, grounding conductor 80 and closed contacts
151 and 152 of control relays BI3 (Fig. 5), ener-
gizing through conductor 753A odd control relay
of pair Bi2. In other words, the operation of
the units control relays sets up a circuit adapted
to receive the fifth pulse from the receiving dis-
tributor and nominate or prepare for operation
the tens pair of control relays Bi2, which are
efféctive on the next revolution of the receiving
distributor. )

For completing the registration of the quota-
tion, in this instance. to set the tens dial 920
to a selected position, the signal Yi{ is now re-
ceived. It should be noted, however, that opera-
tion of control relays of pair Bi2 energizes trans-
fer relay D8 (Fig. 11) to close its contacts to
receive any pulse from the distributor, which in
this case operates the tens permutation device
T8 and positions wiper 156 on contact 156. Thus,
circuits are established, in a manner as before
described, to advance the tens price shaft 201

- (Fig. 15) and stop the latter and the tens dial

shatt 118 (Fig. 18) at a selected position. Also
a circuit has been completed to energize tens
dial magnet 925, releasing the dial 920 until its
springs are without tension, and in this position
dial 920 displays 1. ‘The full quotation is now
in view, that is, for stock’ AA the quctation
appears on dial group DL in the accumulative
quantity and current shelves CQ and CU and the
quotation registered is 1(00) shares as the quan-
tity, at 11% as the price, which may be written
as AA.1.11Y,.

In the example chosen, the price (11%) may
have been registered on the previous close shelf
only, that is, the fractions, units and tens shatts
120, 119 and {18 respectively, are positioned as
before described, and upon operation and release
of magnet 69TA, dials 931, 932 and 933 take a
position corresponding to their associated shafts
due to the release of tension in their dial springs.
. The receiving distributor completes its last rev-
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‘relay of pair BI2 (Fig. 5).

2,164,056

olution, opening contact 413 which removes
ground from common conductor 452 and the
locking winding 452A of the even tens control
Transter relay D8
is deenergized. Contact 757 is opened, removing
ground from conductor T87A, deenergizing final

guard relay BIS (Fig. 6) which opens contact -

4639 and closes contacts 441, 442 and 443. Closed
contact 442 through conductor 444 energizes the
hundreds odd quantity control relay of pair B8
for the next operation. Contact 441 makes before
contact 469 breaks and retains relay J2 energized
through closed contact #67. Closed contact 443
is without effect as contact 468
open,

Open contact 469 removed ground from lock-
Ing circuit 411 of relay J2’, releasing the latter
and accordingly opening contacts 464, 463 and
471 and closing contact 159. Open contact 464
removed ground from contact 472 and conductor
4124, releasing the #1 set common transfer relay
439 (Fig. 12), and also deenergizing release relay
J3 (Fig. 6) which opens contact’ 416, removing
battery from common conductor 738 to which
the quantity and price set and reset coils as 747
are in multiple,

Relay J2 is held up from closed contacts 441
and 467 and contact 758 is closed. Relay J2’ is
now disabled. Thus ground is found on closed
contacts 758, 788 and conductor 7594, energizing
the common transfer relay 440 (Fig. 12) for the
#2 set of permutation devices. Additionally, on
this operation relay J8’ (Fig. 6) is energized as
conductor T88B is in multiple with conductor
1894, grounding closed contact 415 of relay J3,
energizing relay J3’ which opens contact 474 and

closes 4T4A. The former removed ground from )

conductor 418, the original operating circuit for
relay J3. The latter provides battery for con-
ductor 474B to which set and reset coils as T4TA

(Fig. 12) of the quantity and price permutation '

devices of the #2 set or set G—G are in multiple,
Relay J8’ (Iig. 6) is retained energized through
locking contact 161A, now in circuit with com-
mon conductor 734, which receives pulsating
ground, if any, of the quantity or the price shafts
are in motion. Relay J3’ is.slow to release, as

is the case of relay J3, and consequently relay -

J3’ will be held locked up until the quantity and
price shafts are without movement, )

In a word, relays Ji, JI’ prepare circuits as
previously disclosed, say, for the first quotation
to be received by the #1 set of permutation de-
vices, and while the stock, quantity and price
shafts are in motion to register the first quota-
tion, relays J2, J2’ operate to prepare circuits
for the second quotation which is received on
the #2 set of permutation devices, and while the
quantity and price shafts are in motion to regis-
ter the second quotation, the third quotation is
prepared for recording by relays JI, Ji’, etc.
Thus it is seen that, while the quantity and price
shafts are in the process of setting up a quota-

tion, a subsequent quotation may be recorded for
‘immediately setting the shafts to a new registra-

tion upon completion of their preceding regis-
tration. Overlap control iz thus provided and
hence with this arrangement the presént system
may be operated at relatively high speeds. -
-With the present system, a series of quantities
on a preselected stock with a significant price

change in the last sale msay be registered. For

example, & series of sales as, say, 2.1.3.% on stock
(AA) which was previously selected is desired to
be registered. Stock selector units A—A, BB

of relay J2 {s

. 852D associated with

‘namely, the 2(00) and the 1(00)
by the four unit codes, that is, for 2(00) key 2 of
-& row.would be actuated, and key 1 of the Z row

21
are permitted to remain on their last selected
position in order that the serfes of quantities

.and the price of the last sale will be set up in

register unit DL,

Always, at the completion of a registrdation of
& sale, control relays of pair B8 (Fig. 4) become
energized, and consequently they are now ready
for the next round of operations. Thus con-
tacts 453 and 454 are closed. The former ener-
gizes final guard relay BIS,
as before described. Closed contact 454 ener-
gizes either.of guard relays BS or BI0, depend-
ing upon whether the common transfer relay
439 or 440 is energized. If energized, guard relay
B9 removes ground from contact 483, conductor
€98 and the common conductor 699 associated

with the #1 set of bermutation devices for quan- .

tity and price. If guard relay BI0 were ener-
gized, contact 652B is ‘open, removing ground
from conductor 652C . and common conductor
the #2 set of permutation
devices for quantity and price.

8ince control relays of pair B8 have been op-
erated, transfer relay D§ (Fig. 10) is energized
on release of odd B8 relay after the off zero posi-
tion of distributor and its contacts are closed,
connecting the receiving distributor with operat-
ing coils as 487A of permutation device F6, pre-
paring the receiving circuit for the reception of
the signals or pulses for quotation, 2.1.3.15 on
the preselected stock. Pirst, the first two sales,
are transmitted

would be employed for registering the second
quantity 1(00). On the first operation, pulses
corresponding to 2(00) are received by -the hun-
dreds- quantity permutation device F6 and cir-
cuits are set up as before described, setting shaft
HQ to a position corresponding to 2. Also hun-
dreds dial 901 (Fig. 18) is actuated and accumu-
lates the registration of shaft HQ, after which it
is operativély disconnected from shaft HQ and

“the latter returns to its normal or zero position.

Upon the transmission of pulses corresponding
to the second sale, namely, 1(00) quantity, per-
mutation device P§ is again operated and cir-
cuits are set up to actuate again shaft HQ to a
position corresponding to 1. Dial 801 also takes
motion to include this registration in its total.
Dial 801 is released and shaft HQ returns to zero
or normal position.

It should be noted that for the last sale, biz.
3.%, key 3 of the five unit code or row Y is
employed, and this operation accomplishes, inter
alia, two salient operations, first, the hundreds
quantity shaft HQ is set to a bosition corre-
Sponding to 3 which is accumulated on dial 90f,

- and secondly, the fraction pair of control relays

B4 (Fig. 5) is nominated and upon the off nor-
mal position of cam 411 transfer relay DI0 en-
ergizes, connecting the operating coils of permu-
tation device FI0 (Fig. 12) with the receiving
distributor. And to register the Y2 in the price,
a key of the four unit code is utilized, for the
fraction centrol relays already have been nomi-
nated. In this instance, pulses corresponding to
those from key 4 of the Z row would be received,
operating the fraction permutation device FiI0
which sets the respective positioning shafts and
operates dial magnet 904 (Fig. 18) and fraction
dial 806 registers 1. The operation is thus com-
Pleted and the quotation 2.1.3.% on the prese-
lected stock has been registered,

Where, for example, a quotation as 10.1; is to

setting up circuits ;
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be registered, that is, 1000 shares with a price
change in the fractions on & preselected stock,
operation of the hundreds quantity permutation
device F§ nominates the thousand permutation
device F§ without, however, effecting a registra-
tion in the hundreds quantity dial, and addi-
tionally this operation nominates the fractions
control relays Bi4. Dual nomination of this type
is brought about by the use of a five unit code
as, for instance, the 0 key of the five unit code
v {is operated, which sends & code to position
hundreds quantity permutation device 8 (Fig.
10) to its fifteenth position, placing wiper 481
on contacts 162 and 768. Movement of shaft [
of permutation device’ ¥8 energized slow relay
495 and upon stoppage of the shaft, wiper 491
grounded contacts 762, 183, conductor 164, en-
ergizing control relays of pair B1 (Fig. 3) and
corresponding transfer relay DS (Fig. 9) in off
zero position of cam 411, and for this revolution
connecting thousands quantity permutation de-
vice F§ with the receiving distributor.

But as a fAifth selecting pulse was transmitted,
fraction control relays of pair BlI4 were nomi-
nated. Pulses for positioning the fractions per-
mutation device FI0 are now sent, employ-
ing a key of the four unit code, in this instance,
the 4 key of the Z row. Upon compietion of
this revolution pulses for positioning the thou-
sands quantity dial are sent. For this purpose
a four unit code is also employed, and in this
instance the 1 key of the Z row is used.

Where a quantity is in hundreds, thousands
and ten thousands, for example, as 110, it is seen
that the operation of the hundreds quantity per-
mutation device may nominate the thousands
guantity control relays B1 and upon the opera-
tion of the latter and provided further that a five
pulse code is utilized, thousand control relays BT
nominate the hundred thousands control relay
B6, as before set forth. In sending this quota-
tion, keys Z0, Y1 and Z1 are operated in the
order named. The first signal transmitted as
a.result of the operation of key Z0 sets the hun-
dreds quantity permutation device F'$ on contact
762 to operate the thousands quantity control
relay B1, as previously explained; however, in-
asmuch as no fifth’ selecting pulse was sent, the
fractions relays Bl4 were not operated. The
second signal transmitted as a result of the op-
eration of key Y1 causes the thousands quantity
dial to advance one step and the fifth selecting
pulse of this signal causes the operation of the
B§ relays. The third signal transmitted as a
result of the operation of key 721 controls the
ten thousands dial, and as this signal has no
fifth selecting pulse it ends the quotation.

In the event a quotation is without a fraction

and ends in an integer, fraction permutation

device as F10 and G10 may be operated to nom-
inate the units control relays Bi3. Thus, if the
quotation to be transmitted is 15 then, after the

_ transmission of the signals representing the hun-
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dreds quantity have been sent, keys Z0, Y5 and
71 are operated in the order named. By the
operation of key Z0 a signal is transmitted to
position wiper 607 (Fig. 12) on contacts 168 and
768A. When shaft | of permutation device FI8
stops, ground from closed contact 700 is extended
to conductor 168C, energizing the units pair of
control relays Bi3 (Fig. 5. Operation of this

_units pair of control relays Bi3 energizes trans-

fer relay D8 (Fig. 11) in the off zero position of
cam #11, connecting units permutation device as
F8 with the receiving distributor for reception

9,164,956

of the group of selecting pulses representing the
operated key Y5 to record and register the units
in the price and set the units dial as 918 (Fig.
18) to a predetermined position, without effect-
ing any price change in the fraction price dial as
908. The fifth selecting pulse of the signal rep-
resented by the operation of key Y5 causes the
operation of the Bi2 relays (Fig. 5) which oper-
ate the transfer relay D8 (Fig. 11) for connect-
ing permutation device F'8 with the receiving dis-
tributor to receive the tens signal. The opera-
tion of the Z1 key causes the transmission of
the signals representing the tens digit “1” which
is received and causes the tens dial of the regis-
ter to display the tens diglt “1”. :

In the event that there is sent a quotation
such as 7500 shares of a single letter odd stock
selling at a four-digit price, such as 13215, the
following keys are operated in the order named:
(1) key Y5 for the 500 shares, the fifth select-
ing pulse nominating the fractions by operating
the Bl#& relays; (2) key Y4 for the “%,” digit
of the fractions of the price, the fifth selecting
pulse now operating the C relays (Pig. 1) for
further nominating purposes; (3) key ZN which
causes the transmission of the first, third and
fourth selecting pulses for nominating purposes
now to be identified: the first selecting pulse
from key ZN operates the Bl relays for selecting
a single letter odd stock, the third selecting pulse
operates the BI3 relays for nominating the units
price digit, and the fourth selecting pulse oper-
ates the BI relays for nominating the thousands
quantity digit. As no second or fitth selecting
pulse is transmitted by the operation of key ZN,
the even stock control relays B2 and the shelf
control relays B4 will not be operated. As a re-
sult of the operation of certain of the above-
mentioned relays guard relays B3, B§ and B9 will
be operated; (4) a key such as ZA is now oper-
ated for selecting the odd letter stock, the oper-
ation of such key causing the selection of regis-
ter SLO (Fig. 16); (5) key Y2 for selecting the
«97 units price digit, the fifth selecting pulse op~
erating the tens relays BiI2 (Fig. 5); (6) key
¥3 for the “3” tens digit involves a signal hav-
ing a Afth selecting pulse which operates the
Bl relays (Fig. 4); () key Z1 for the “1” units
digit of the price, the transmitted signal contain-
ing no fifth selecting pulse; (8) key Z7 for the
“7" thousands quantity digit transmits a signal
which does not contain a fifth selecting pulse
because no ten thousand digit is to be sent,

The detailed description given hereinabove in
connection with the transmission of other quo-
tations makes it evident that when the above-
mentioned keys are operated for the transmis-
sion of a quotation of 7500 shares of & single let-
ter odd stock selling at 1321, the proper permu-
tation devices are caused to operate to set up
this quotation. .

If the quotation had been for a single letter
even stock, the key ZM, instead of key ZN, would
have been used for the nominating step and the
second selecting pulse of the signal transmitted
thereby would have operated the B2, instead of
the Bl, relays to seleéct an even letter stock.

If this *quotation had involved a two-digit
price, such as 9%, instead of the four-digit price
1321, key Y2, instead of Y4 (for the second
operation), would have operated to select the
“«1» instead of “1%”, and key Z9 instead of
Y2 (for the fifth operation), would have been
operated to select “9” instead of «2” for the
units price digit. As a key in the Z row was used
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quantity digit.
of illustrating the use of keys
Z),

For the purpose
P and Q (in row

ing pulse nominates the fraction price digit by
Operating the Bi4 relays (Fig. 5): the second
signal represented by key Y3 causes the record-
ing of the “3%" digit of the price and its fifth
selecting pulse operates the nhomination contro]

causes the units
dial shafts to be set at “5” gnd nominates the
tens digit by operating the B2 relays (Pig, 5);
the eighth signa] represented by key Z8 sets the
tens dial shafts at 8", but does not, actuate the
hundreds price relays BI{ as thig signal has no
fifth selecting pulse ; the ninth signal represented
by key Z1 causes-the thousands quantity dial to
be advanced tq record 1000 shares, and termi-

" nates the quotation,

50

55

60

‘operated and g single

" and price contro]

If the foregoing quotation

first selecting pulse, the B relays would
letter even stock would be
selected, :

The above disclosure has been given by Way of”

Dreference, for clearness and understanding of

as the state of the art permits.
What is claimed is: )
1. In combination,

guard relays associated
recording means, means responsive to the opers-~
tion of the guard relays associated with said stock
relays for Selecting one of sald

with each group, sets of

23

positioning means, .

2. The apparatus defined in claim 1, in which
said transmittlng and receiving means are opera-~
tively tonnected by g single wire circuit.

until the guard relay of the stock
and shelf group is rendered ineffective,

by said recording means, - .

6. In a stock quotation boarg, including, in
combination, transmitting ang receiving means,
& receiving cireuit comprising stock, shelf, quan-

means operative,
the character of
ting a correspon
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24

means concomitantly preparing for operation e
portion of said price control means, means op-
erative in response to the character of the code
transmitted to get a corresponding price record-
ing portion to & predetermined position simul-
taneously preparing for operation & portion of
said control circuit for connecting a certain order
of said control means in circuit with said re-
ceiving means,
the character of sald code
nating & predetermined
control means for stock, shelf, guantity and price,
means operative in response to the of
the code transmitted for operating one or more

9,104,086

stock portions of said recording means to pre-
determined positions, stock selective means ren~
dered effective by said stock -portions of said
recording means, control circuits common to said
stock selective means and associated with sald

shelf, quantity and price recording means, & plw--

rality of dial groups, means controlled by sald
of said recording and said control
means for extending sald circuits to one of sald
groups, and means for grounding several of sald
circuits to complete 8 circuit for setting selected
portions of the dial group selected to predeter-
mined positions. ‘

] CLYDE SMITH.
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