July 7, 1942,

W. F. QUINBY
POSTING SYSTEM
Filed Nov. 16, 1939

2,288,645

15 Sheets-Sheet 1 ' ‘

- T—— — 70 F16.2— 4
Tl ig 9 . R
s R e
T &y 8 S N | N
e~ AN ——g
d "—El E; S *5*4'\ S
of : % 3 — 3
- A —o—AAA
LE R % A I
K ' - - N
gaa ‘ N
N
N
N
Q
‘g
X
0
X
~
Qé B\:l INVENTOR
<
= W.F QUINBY
- BY
N P Caepratilo

ATTORNEY




July 7, 1942,

2,288,645

W. F. QUINBY

POSTING SYSTEM

15 Sheets-Sheet 2

Filed Nov. 16, 1939

& 2 VN 2 G 2 G 2 VA A J_
| [ rr i = |
tgseelsds] T TTTol T T T A T L1 Tl 1 _§_$_ I 11 _Qm_ _ I _hm_ N _Q\_ | e 159 %
18 L I I T T T T 77 h A 64 o L
[/ 1z £ P F P _1Z P [ o7 | ‘s
2 M fsmsil | T T JoT TT T I T 11 Jeebe] | A T 1 T Joel 1 P Ied TT Tl T I 2771 |
28 Eﬁ ] , _ _ Tl ] el BT T BT LTkl o )
/ Z 4 4 ~0/
14 [4 Z £ L4 2 9 4 » & ——
24 A > 1 aw\Q/
/9 ) F SiL 6Y — .
z ] S
. PR
W ZNe cda s 1_
m_ _m i _ %7 | | |
25 e !
A% "y _
A <97
by K }
28 - :
[ v+
e B TzTET Z
Vs — ]
A T e e 5
2y QI oA T T T oA T T T BT T _
- = S— ]
2a. N LIz 1 Ie s b I -
‘ - 7724
/e | 1Tt T T T 1T 1T 1™ 4 i
h m,Em_&_mx____Q_____m\_____QN____.%_S‘_____%._____B____%__._mv_ 154 ;
o/
o \wwM / 2 i. (S 1< nh Y
- 7 2z le B ls |8 i« & l6 lov £5L -
| ATE e Za

INVENTOR
W F QUINBY

97%,;/-\4@
’}n’ ATTGRNEY

BY

AT LT
IAILYIIN
SUYIAN/ ©-

AHAL LT
INLLISOS

SOV S+

aN3237



\

July 7, 1942,

W. F. QUINBY

POSTING

SYSTEM

Filed Nov. 16, 1939

2,288,645

- 15 Sheets-Sheet 3

@ -
(+)(\ A (\ w00
P 2_ ] '{' = ] A
N
« 1§ T~ T [
o ,
Q : 2/ ’ FS
420 420 R
R 4z % _ %
— o -« gy
- w % T 1Ha 3 FlGa 3
t: REPEAIOR RPG)L = Rpf TRP(t) “RPE)
EQUIPMENT
SELECTION] PRICE RANGE TREND
s|__CODE CODE . CODE TREND IRANGE cope|
vieiT I:'WT'ON12342345 RANGE 112]3la]3 RANGE  T5T3T4]8
1 Ya " Tolo O| |OPEN (TUF) olo ‘WO o[o] o
2 V4 Jo| Jo o[ 1[Hi(TuD o] o F-RW o[ [olo
3 Ya_ o [¢) o[o[{HI(UF) o[ofo] | ]
4 7 olo 0 Lo(TOF) - |o E-RW o 5
5 5/8 of ot [o] [o][LO(UF) ol o
G 4 o[o] Tolo LASTQUF) [o [5) LOD o oo
7 78 Jo 0| O[O [ LAST(UF) o[ Tofo
8 <) o o] [UNISON(TUF) &) NOM ol [o]
9 ol fo! [o]|o|(HI-LA(TUF) [ofo C-RW olo [2)
[o] Ogo[o] [of{HI-LA(UF) [o|oflo -
BLANK LO-LA(TUF) [o|o] [o D-RW o[o] jolo
- LO-LA (UF) To[ololo n
F/G‘ 6‘ YCL () To B-RW 0 o
- YCL (TUF) olol | [ARW ololo
&rﬁﬁ’fmou °
RR__ . ‘ o] [RR o
L 913 93 93~ 914
a7 - 9/4 A/
= gz - i -
l
Iu:| /'_59/6 —9/2
i
i 27 wit
ot 9/8 99
srorace | | [
INOICATORS | i) 3
-~ : , M ,}m\azo
— i =F wf( o1/
' i 11 -9/7—— 922
1)
Il
:m
i
g N
)
. INVENTOR
) W. F. QUINBY
/7 s 97/ BY
. 9/
AN FIG. 10 " 1ot

ATT@RNEY




July 7, 1942,

J00

70/

70 FlG. 3

W. F. QUINBY
POSTING SYSTEM
Filed Nov. 16, 1939

2,288,645

15 Sheets-Sheet 4

U —— A—

r[l—-——

5/24
788
6
253
I
494
/
z
T D
] *.
R
R
2|
-
7
: -3
ﬂslg W é
—- _;M—I; 1
877 ?H * I
7 )
- o ks % ARG
I 1
a5 456,
= ‘E_:%ZJ FEE
1 949 448+
2 954
508 - _ F69
Lt RGR ] -
:
|||—o—l- 403 :
£ 406 3
A/
@P /4 0z, g A 436
. 1027
Al 4 405 oz INVENTOR
: 1 W.F. QUINBY
. PT e BY
1 - FIG4A m, nelds
‘ TTORNEY

.||_;'|




July 7, 1942,

572

W. F. QUINBY
POSTING SYSTEM

Filed Nov. 16, 1939

2,288,645

18 Sheets-Sheet 5.

788 7 503 785
966 VAR
‘ 4927
953 4522 453
— 498
.——, _
7 458,
LR PZEN
794 467 458, ¥ 76/ 234
s 945 457 < <kl 257
e _ = %9 #97)
493) [~ [ = 22 s
- / O— 5/0 |’ =+
5230 p l 294 ¢ » 95 5_3 —.
38 5 =z A s / :L? 976 55;/2
“h 1  / 2 296 | ez =
£ty 62 521/ (— 2] PRy 450 284
“6. :E;L <9 ——
= %34 3 _"07_1 428i
i ulz 277
22, 4777 =,
9, Z
273 ok ‘ 4227 T
4 267
ﬁ
‘ 648
3 468 -
2 .y
441 [ S/ E
1] 158 R
|| ﬁ 447 leqpl_{52¢ 775
e Q
ou Ax 3
948 ' -_T, N
QS
X ! N
3
co ¥ 47 o —
) FU_I'_I 52/ : 2 425
31 B
: 4777
. Yy € " INVENTOR
: W.F. QUINBY
: FIG. 4-8 L
h\\ - .
N M. QY G tla
R. TTQRNEY




—— @69l 0s ‘ S .hV-uV‘”mVxDU\

2,288,645

"15 Sheets-Sheet 6

W. F. QUINBY

POSTING' SYSTEM

Filed Nov. 16, 1939

%m /o5 , | ZZN
p—— Z s 665
W : 73
] . _ f Lr
[ - —— : : 522 ] 149
K . = pos | LB g [ 1 1 7z4] _L 9 Ho 522 | 0
3 s Tt e et 5178 ||
< X
. : ‘ [ =b6/5 : <
R a2 ~ jlj j.] jIJ j.lj. s | 12M] rwwxm AN N
‘ e#1|||| & ﬁmuw [||/5#] || 7 ?E ﬁm\\ _\.w.\\ # _ /0%,
g I . .
NI : P8t  Jep- .
66t - . 7
: 727
- ‘ ) 267
lgrs || |-#4% . ‘ ] 5557
. mh\.w_ ' _ _ /2%, b = et | 1L£22)
628 § > e e e </b .
L SO 2B B i e e
— 4 %
| e [ 2= - Exds [ ey (3 T2 ﬂ v e | T W] U] | |
Gwﬂw\ K7 Nm..\..i m.>$ Wl [l v7] L ‘oet 6567 |
? 296 ||[‘0p9 7T\l o7 7 _ 77 _ I 265, |
1 . A
NW‘\ N - - - - - : ‘hm.Mﬂ,_
..vm.w,/ / o/ 6] . 9 8lls Ll|# £ & /) 996 - [Meoz
E6Z ” : : : [

July 7, 1942.

L
2N

NEY

INVENTOR
W.F QUINBY

N Rt

~ BY



m s L5,
g 7 _ . 5
w3 =N = 3, LT | | &
| m wlwwr,L\w‘q ll_ I S R I _l — \ww _..J.Pk.n\v Frad ranl i
- Y 4 4 1 1 1 -mﬂum_ ».m_ ] .
o ﬁw@ﬂ [ = 2 i j.J [ [ | T | Tz
co, [ ] o _‘..wﬂ Tﬂﬂ Tdﬂ T\i _w.i T‘i _@ _Jwi _‘,\s _.wk | | |
o N | W | - 4 : ¢
- .
zZ 5% g 965~
3 9 7
o ¢ >
w E 2
s 8 3 — ., — 1
L8P, L ) = - « /2. g/ ¥ N\*
, I O | —4 1 _] | Z2| r L
e R Ay
“m wwh\«mnﬂ iﬂﬂ ElE ﬁ.wlﬂ ] M.Hﬁ m,& wa.m ﬁ\.kﬂ Teor
]

(73
. . 22
/
60| [ror B : : z2s
L Lll.U.vW\n.\ oL - o grt

July 7, 1942
2
AN
) |
o e

W F. QUINBY

BY



2,288,645

15 Sheets<Sheet 8

POSTING SYSTEM

W. F. QUINBY

Filed Nov. 16, 1939

July 7, 1942.

——H-t 9 OL ) :
Zog| 92| 6|27 o ‘ w.w .w\h\ oy
£0%] . . . v m._Nn
: . E2
wan BT
»QV &7 /7 2= VAN £ Z / 664 WQ
AL AV v 6 L £ Suw
/2 x| % 2| o/ g] 2 7l 2] 7 . ‘ 2
: =7 | & 3 T e . L5
3 i | 2,
N = I
N Bdli=s: Lsot
’ 2| | =
N\ F=15%9
N - 15 4 9651
108 : 1 I [eh
. £} | —1-3]| Ze5
i Tozs]] [ 0z5 ] 009 2| E= e
"L R e L LI6gs T e | 6 s ) | s
- " / /7
/-7 /7-07 \.mw.ﬁ\ 10 , /-7 1H72 B g0 [
£ 7T 2 4 = [
¢ O
\ .
Z %
> > > 2 < > > 4 f/U.
23 33 £33 33sem IN
289 | T ST g 3 AT | iz AN
4 AN~ AA— A 4 A b [ 509
A~ AN ANA—] AAA~| .
242U EAEn| 2120 : 4V )
£l 2z /" zZ/s
NWQN $6L %%mw
\NNN 17l




July7,1942. oo oquney 2,288,645 |

POSTING' SYSTEM

Filed Nov. 16, 1939 - 15 Sheets—-Sheet 9
A )
484
¥ 806 - ] . | -
&’ . 1 3 ‘
Q e ‘ a 'Y Yy ’ A YY ¥
N 529 a/-agg,_ rEF | }og:ﬁ _ | W
: 5:} 2% q0-60 w90 |||l
3 v 7O WINDINGS OF OTHER
N o 33 POINT RELAYS
lt E_—_' vy
S :
478 2 N
[ pc
\217.9 3
’ <
326 g
N
48/ QQ
oy A<
J A\ ™
I
~
s 83
485 N
20 ™
Eﬂ R m
= 80,505
P i B é/0| o7
477 . X o [m 1 ! ! fn J -I/
//og} ,/"// Aﬁ ’-—
: | ‘ OF OTHER ’ k
' : ' RELAYS 23 A
FIG 4-F F— 23|l §
: ) » 8039 M S
S - 409/ 596 N
507 &1/ ) )
-+ ez
814 ‘g5
INVENTOR
W. F. QUINBY
BY ‘

%'A%W




July 7, 1942,

W. F. QUINBY
POSTING SYSTEM
Filed Nov. 16, 1939

2,288,645

15 Sheets-Sheet 10

8967 70 FiG 4t —

- |
|88 2| /|3 /6| /7 /Y /0| 788 ,
7 888’
| |Ler 867 ) [
‘ 789 | %[ 889
796 ¢ VC""‘.L
{y .
+ /
g Z
R
3 - ! !
5 # 3] 2] 7] 8 )
95 )
L] VL% N
o lT R
5 4 ]{ ]é la |4
\e82 —
77
893 7
8o/
6
5
Pa
7Z 8977 —x 5 il 898y 84/
1 N {
/6 4ém23 £==-_—f? F-RW /
1 Boar I, =+ I § ‘ - &5
299 % T 1157 —H£ INVENTOR
dos 3_\ -——-—o—:J W. F QUINBY
803 PP 829~ BY

TATTORNFY




2288645

15 Sheets-Sheet 11

W. F. QUINBY
POSTING SYSTEM
Filed Nov. 16, 1939

July 7, 1942

INVENTOR
W. F. QUINBY

. %IT%%EY

H¥ Ol okt NNF=ai (i
" 1
. _ xS % 7 y
%
e T O
o6~ | ; W__. %_. H11 | , , | _.w_.%_. N N
_ 07
W] , mwr,s
g ‘ IH ,
g
NN . : » S —— . 11
isd A h s
nwm 0 | 40
E m ] . . na b S ) 4 . \l\h;Qh,
IR St .
.w‘am JLJL , ‘ Lt L oe
WW S 2| s [T HHss
F pr—
Q W\ : ! |
8a _ &
wmm N A ARDARAMANDNANDMNAMAALANMAAMAAN R R IR~ IR L TTTTTTTTETY 2. W
B s, =35
N _q o | ot { | w e ot/ k0 Ul Wk T s (ot [ o T [ T T W T © —W_-: Vbt [ [ thrhirhe o [ T e T T [ T
| A _w_.f:____\ Veﬁ_:__m__:, Ll __:“_ wt|lyp
1Tt i ) s a P Tom
=== , : — 73]
. S — . 73
: 1o~ 929t oL ‘ , 05 \ Y'Y,

BY



July 7, 1942,

W. F. QUINBY o 2.28_8,645

{
POSTING  SYSTEM

Filed Nov. 16, 1939

15 Sheets-Sheet 12

788 |2 V79¢ £888
: ~8/9 .
3 ]/ 4 25
P : -
. ;ﬁ e / ‘ L%" ' !ﬁ’” Wo-/
s T £ — £ — /N0
6 875\ P =57} 1/ ) 2 & -/
“&'?:'L;Lr 855 ¢l | [z 6447 A (e I L Pr
7o8, 1121 | |12 850 ’—] 7| H& 8 ﬁ
2 o) 2|l o /5 * 4 W
797, ~— | - | | o
rraa 4 e /2 ‘ P A
817 —— S 0T el T T —wad
I ( —o—"1 2 1ls V74 6 ..
818) i 85— |g 'J RRE ‘—J 4 7 W
—0-—;5 l —Lo——‘_j 8 T VY
2 . <4 9 —\\—
i 4 /0 A
A / "L—*—{ | 2 <

ZZIXFRom
. — 2 Z2I[ITHER
il [/ ‘ oy 4 ER 3 -w= o CHAN-
;E/ 5 ol TV b'izlia 14 NEL
-‘.Jnln g h<|lJ e R B 4 hoid 4L|40JLJL|<L1I
1

-t

]

L

6718 Mﬂ'ﬂ]
2,

1 L

045 ge2 pr—LE2EL

w172 4 \ 8923

F c
ri:flﬁrél.ﬁ/é _%‘l }1

9 70 3 (1

£ _% 5j | ST &

.1 ] SALES
.
7 _ 18

FIG. 4-1

i i {
\s¢) / 8387  eus

STORAGE '
INDICATORS

A
899

I E R
}F/NAL LWL R ey
B .

;_;1843 7;7 ' neldr

d

ATTORNEY




W. F. QUINBY'
POSTING SYSTEM
Filed Nov. 16, 1939

July. 7, 1942,

2,288,645

15 She_ets«-Shaet 13

. €26

[ —

o\
N
M

526

oz6” Tl F55
Du.ﬂ._g. ez

N Hu
it
nelils—
EY

NG e

O

INVENTOR

W.F. QUINBY

257 - | .
; _E |l L8
—V£2 . >
J [ = 0
L _ s bEE o
[sz] 111 __:: [T 13 WeiBl 2 ‘ &
T T [ mu% w% 57
- 7567 el : wz”l |
GApAes A elee] ) (172vzlen ) ez 18] /o ek oor L
/gL 926 L . H €06 \2620a0s -
‘ i osz/ec % —~
- = = - __—u- w -
- TSE = Fﬂmmﬂ_ & 24
L L & ESH/S
I.| i _ ﬂmu
by e vs L14ld e (3 ] ST ,
[l o e 3
S
Y IsHI
FNN\ ..,\Wx L Lo r PE6 €66 266 /66626 1 coz 202
rf%
o Nm.,an_ ! Mnmu st6” _coi L, . A
N ._..__l_._u___l_n_..._l_.,_...
K Tyl hH.Z n l__ ; m. T
9 F J gy, : ‘
N i I -
T e * ﬁ 7 _d L A g1z
2t6 [IE—
ids e SN o o 271 _m\: Nexy 907
—t L k Yo .
€6 shy B 27\ 7 : 7
2¢6 g



July 7, 1942.

————CHANNEL NO/| ~

W. F. QUINBY
POSTING' SYSTEM
Filed Nov. 16, 193¢

"MONITOR

2,288,645

© 15 Sheets-Sheet 14

CHANNEL NO. 2 ————

SELECTOR

/03

104
102

KEYBOARD

ERFO (=]
Ticker PERFORATOR

PERFORAT

KE'YBOARD

G000

o,
DOKP D°0°

MONITOR
PRINTER

A A
" CHECKER OPERATOR EDITOR

|RF. TRANSMITTER I

(o]
TAPE
s TRANSMITTER TICKER
MITTER KEYBOARD
o] PERFORATOR
|esessess]
- O O U
lgghll’g%l; CHECKER OPERATOR EDITOR
TRANSMITTER i t
i
1t

1 TO ANOTHER
[ REPERTER

SELECTOR
AND
CONTROL
APPARATUS

1
STOCK DISPLAY BOARD TR

Vr

SELECTOR
AND
CONTROL
APPARATUS

—

I |
STOCK DISPLAY BOARD noo

T
TO OTHER
SELECTORS

CONTROL
APPARATUS

FIG /]

INVENTOR
W. F QUINBY

m prths

ATT@RNEY




July 7, 1942.

W. F. QUINBY

POSTING SYSTEM

Filed Nov. 16, 1939

SELECTOR AND

CONTROL
APPARATUS

TRANSMITTER-}

o 000
o0 O Oo 0o 00
oOOOO° c’OOOOO
g0 003 Soo0 0g
) KEYSET-l  KEYSETZ J
OPERATOR-! OPERATOR-2

[MONITOR FLIGHT PROGRESS BOARD |

¥
¥
1

I
L

F1G./2

'REPEATER

[ I
K 1
K 1

1

1 :
SELECTOR AND

2,288,645

15 Sheets-Sheet 15

— === T0 OTHER SELECTORS
AND CONTROL APPARATUS

CONTROL A
APPARATUS
FLIGHT PROGRESS BOARD
ORDER OF | FLIGHT| __ MARKER- MARKER-2
ARRIVAL |NUMBER[ALTITUDE | TIME | ALTITUOE] TIME |
SRR (v} o) ) o) ) ) N ) )
2 oo | 1010 DIDF_D__D_D N[
3 00 | 1001 [0iolo0} {00} |0(0l0|0
<[00/ ool [ooo oo ooon
[ ) )T o ) ) )
6 ) ) o o ) o ) )
| F1G /5
F/G. /13 RA | RANGE
: —{Fe. | b6l sg"rv';:::s um/n:“én oPERATED
Fet (rez | teeinel 516 | o 46141 i ATED,
N e bl - P i ! = R
40 |aF 3 10 E-RW
3 T F-RW
F 0
' 7 UNS :-ORW
F/G. |4 T
FiG. | FIG:
PGS |mea|fS | FE :.'.c' :M‘ piinl I WI.NFYEQ'E%%Y
a4 |4 FlG.
FiG |FIG. | BY
4D |&-F - 7}7‘ dz ;
8'?,JA/%%RNEY




Patented July 7, 1942

2,288,645

UNITED STATES PATENT OFFICE.

2,288,645
POSTING SYSTEM

William F. Qumby, Graniteville, 8. C., assignor to
. 'The Teleregister Corporation, New York, N. Y -
a_corporation of Delaware

Application November 16, 1939, Serial No. 304,736
‘ (CL 177—353)

14 Claims.

The invention relates to a system for the trans-
mission and reception of signals for actuating
posting devices to' display different items of in-
formation, and more particularly to such a sys-
tem in which different itéms of information may
be posted on a group of associated posting de-
vices and the information - thus posted subse-

- quently may be transferred from dertain of the
posting devices to other posting devices of the
group  without the necessity of retransm1tt1ng
the information thus transferred.

The system i< especially applicable to the post-
ing of stock quotations wherein the last prices
received in succession are posted by electrical in-
dicators in successive order to indicate the trend
of the market, but is dlso adapted to any an-
nouncement or bulletin service other than market
quotation services, for example, to post at dir-
ports and transportation terminals information
relating to the movements of vehicles, such ag the
altitude, time- of arrwal and departure of alr-
eraft. -

In systems heretofore devised for postmg the
trend of the stock market it has been the gen-

eral practice to prirt the-prices of the. various: 2

stocks on- paper strips by ‘means of telegraph
printers, there beirg one of ‘such strips of. paper
Tor each of the stocks- posted. 'These systems
were complicateéd -in structure and required: fre-

quent adjustments of the printing apparatus and:

replacement of the paper strips to malntam the
systems in operation.

The present invention obviates varicus of the
foregomg disadvantages attendant to printing
systems, and provides-a relatively simple system
wherein the prices or other information may be
posted on electromagnetic indicators such ‘as, for
example; “the *indicator shown in Patent No.
2,049,499, granted August 4, 1936 to M. L. Hasel-
ton, and subsequently transferred to a group
of 'memory -indicators for storage while the first

named indicators are being restored to-their blank
snt tings, -after- which the prices stored in the
memory-indicators are set up on other indicators
of the group. : One group-of memory indicators
"is sufficient for as many 'stocks or’items as may
be posted, although, preferably, a single group of
indicators-is employed with each of the-channels
of communication, the indicators of each of the

stocks or items posted being automatically placed !

- in operative relationship with the group of mem-~
ory indicators each time the group of indicators
of the stock are selected for operation.

“An cbject of the present invention is a system
in which the items of information displayed on

20

40
* tus responsive to the step-by-step signals to op-

[

a group of postmg dev1ces may readily be trans-
ferred from certain of the posting devices of the
group. to others of the group without the neces-
sity of retransmlttmg the information thus trans-
ferred. :

A further obJect is a quotation system for stocks

- or other items wherein the last prices are suc-

cessively posted on a serieg of electromagnetic in-
dicating devices in a predetermined order to show
the trend of the market:

Another object of the invention is a quotation

- system wherein the information is displayed on

different sets of posting devices 1n successive or-
der as received.

Another object of the invention resides in the
provision of means for storing the prices posted
on sebs of indicating devices comprising a series
of indicators, and transferring the stored prices
to the indicating devices of a prior set in the
series during the time that a new price is being
received.

A still further object of the invention resides
in changing the setting of any of the indicators
at will without changing the settings of the other
indicators of the series.

Additional objects and advantages of the in-
vention will be apparent from the following de-
scription, taken in connection with the accom-
panying drawings and specifically pointed out in
the dppended claims.

‘In order that the invention may be more fully
understood, reference will be had to the follow-
ing drawings disclosing one emhodiment thereof
in which:

Figs. 1 and 2 illustrate a keyset and transmit-
ting apparatus for transmitting step-by-step sig-
nals suitable for the operation of the system.

Fig. 3 represents a. repeater for the step-by-
step signals.

- Figs. 4A to. 4I represent the receiving appara-

erate the board mechanism.

Fig. 5 illustrates the transmitting and retrans-
mitting apparatus for: converting permutation
code signals.-into step-by-step signals, and the

- fransmission of the step-by-step signals over two
- lines, ‘each of which prov1des two channels of
. com_munlca,tlon

‘Fig: 6 shows a suitable code for item selection.
- Fig. T shows a suitable code for selecting the

. -various ranges either singly or in combination.

Fig. 8 shows -a suitable code for selectively

' actuating the indicators of the bulletin or.trend

board to post a plurality of announcements or
values concurrently and thus provide a bulletin
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or stock trend service or a service for posting in-
formation relative to the control of airway traffic.

Fig. 9 shows a view in front elevation, partly
broken away, of the storage devices of Fig. 4I.

Fig. 10 shows a view in side elevation of the
devices of Fig. 9.

Fig. 11 shows a diagram of the entire system
according to one embodiment of the invention.

Fig. 12 shows a diagram of the enfire system
in accordance with another embodiment of the
invention.

Fig. 13 shows the arrangement of the various
sheets of drawings comprising the system.of Fig.
12,

Fig. 14 shows the arrangement of ‘the various
sheets of drawings comprising the system of Fig,
11, and

Fig. 15 shows the range selections -employed
with the system of Fig. 12.

General description -of the system

In accordance with the present invention, a
system for furnishing a .quotation service to sub-
seribers’ stations under-control of operators’ key-
sets is schematically shown on Fig. 11 of the
drawings.

The transmitting equipment ‘comprises .a. plu-
rality of keyboard perforators and tape trans-
mitters for initiating the signals-required for the
transmission of the various quotations of ‘stocks
or other items of information. These signals are
stored on relays and subsequently transmitted
over the conductor L through the medium of a
rotary distributor. The fransmitted -quotations

- of channel. | are interspersed with these of chan-
nel’2 so that channel | and channel 2 quotations
‘are.transmitted alternatély, there being ‘a: chan-
nel 2 quotation or a.blank signal, as the.case
may -be, inserted between -successive channel |
quotations and vice-versa, If, for example, quo-
tations are transmitted from channel :| ‘only,
each quotation will-be followed-by.a blank. signal
corresponding in length to the transmission of
a quotation from channel 2.

The information to be transmitied is “taken
from -a-stock ticker located in front of each.op-
erator. These tickers are arranged to print.quo-
tations or such other information.as appears on
the ticker tape. The ticker adjacent to the chan-
nel | operator or operators prints quotations .of
.certain-stoeks only characterized by the first let-
ter-of the stock abbreviation included within.the
alphabetical range of A to J, the other “ticker
adiacent to the channel 2 operator or .operators
-printing quotations of other stocks, for example,
quotations characterized by-the first letter of the
stock abbreviation included within the .alpha-
betical range K to Z. A line 102 exfends from
each ticker to a common line wire 183-over which
stock quotations ‘and other information -are re-
ceived without respect to -classification -of the
same. The received telegraphic intelligence pref-
-erably is-divided-into-groups ‘recorded:upon -sep-
arate ‘tickers in accordance with thé telegraph
system shown in Patent No. 1,814,902, issued July
14, 1931 to R. F. Dirkes. This system is shown
on Tig. 11 at 104. Adjacent ‘to each -operator
is an editor who places a distinguishing mark
upon the ticker tape when the quotation is a new
‘high-or ‘a new low and adjacent to and on the
‘other side of each operator preferably is-a check-
er-who compares each transmitted guotation ap-
-pearing ‘on the monitor -stock board with the
-original quotation appearing on the ticker tape.

‘A multiplex operator is provided with a key-

board perforator for perforating characters on

a tape representative of a message which may

comprise additional quotations to increase the ca-

pacity of the system for quotation disseminating

5 purposes or the message may comprise other in-

formation, for example, special announcements

or the issuance of instructions to operatives at

a remote point, the tape thus prepared passing

through a tape transmitter and thus to the

10 transmitter employed for transmitting the infor-
mation set up by the other operators.

The transmitter is connected by way of line

‘L. to.a retransmitter which may be remotely sit-

uated from the transmitting apparatus, if de-

15 sired. "The retransmitting equipment comprises a

rotatable distributor RD, Fig. 5, for selectively
distributing the signals received over the line L
to various groups of storage relays which respond
in -accordance with the signals received.

29 The distributor shown is of the start-stop type
and preferably is arranged to make one revolu-
tion for each quotation transmitted. The stor-
age relays. control the signals which are trans-
mitted by means of two retransmitting distrib-

g5 utors, one of which is :shown.in -diagrammatic
form as TDI on Fig. 5, to a plurality of repeater
stations where the signals are regenerated as
received and transmitted to quotation board se-
lector and control apparatus. The two trans-

30 mitting distributors above referred to begin their
cycles of operations successively, one retrans-
mitting distributor being provided for each of
the two channels, Two complete revolutions of
a. distributor are required for the transmission of

35 each quotation over its associated channel, al-
though one quotation is completed at the com-
pletion of each revolution of each retransmitting
distributor. ‘The retransmitting equipment in-
cludes a group of storage relays for controlling

40 the operation of a message printer in accordance
with the signals received over the multiplex chan-
nel. 'The transmitting and retransmitting equip-
ments of Fig. 11 are disclosed in complete de-
tail in my co-pending application, Serial No.

45 55,510, filed December 21, 1935 for Signaling sys-
tem, now Patent No. 2,248,822, issued July 8,
1941, the transmitting equipment being shown
in diagrammatic form and designated by the
letter T on Fig. 5, which also illustrates certain

50 modifications required in the retransmitting ap-
raratus to make it more suitable .for use with
the system of the present invention.

Each retransmitting distributor transmits sig-
nals over & two-wire communication channel,

55 preferably though not necessarily, through the
repeating apparatus shown in schematic form
on Fig. 3, to the selector and control apparatus,

The selector is divided into two parts, there
being one part for channel | and a correspond-

o ing part for channel 2 quotations. As these
parts of the selector are functionally indepen-
dent. and similar in operation, a clear under-
standing of the cperation of the selector will be
obtained from a description of one part only as,

g5 for example, that part comprising the equip-
ment employed for channel | guotations which
will be described hereinafter in greater detail.

The selector equipment at the subscriber’s sta-
tion is similar to the monitor selector at the

7o central transmitting station and comprises re-
generative relays for correcting the line sig-
nals received over the two line pairs of con-
ductors, to correspond to a predetermined con-
stant signal length thereby to enable the sys-

75 tem to operate at higher speeds-and with greater
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reliability than would -otherwise be  obtained.
Certain of these regenersted signals actuate re-
lay counting devices for storing range intelli-
gence, other of the signals operate controlling
devices and still others are diverted to the dis-
play board for the normalization and subsequent
actuation of the indicator units.

It will be understood that two line conductors
are employed for each of the two quotation
channels, making a total of Tour line conductors
brought into each selector. Two polarized relays
in each selector are connected in series with
each of these conductors in such a manner that
one of each pair of relays is responsive to im-
pulses of positive polarity and the other is re-
sponsive to negative impulses received over the
line. The selectors are preferably grouped in
series so that the lines are continued through
several selectors- preferably and thence to
ground. =The selectors are adapted to control the
operation of display boards for posting prices of
stoceks and the like classified as to their open,
high, low or last characteristics of previous clos-
ing prices and also to concurrently post on in-
dicating devices a plurality of last prices regard-
ing any selected item -thereby to indicate the
trend of the market or item. The selector is also
adapted to control the operation of bulletins or
announcing -boards in railroad stations or gir-
borts for the dissemination of information which
would, for example, relate to the control of air-
way traffic.

The display board may be of the type dis-
closed in the patent to R. L. Daine, No. 1,658,516,
dated February 7, 1928, arranged in horizontal
tiers of units sections, each section comprising
a plurality of ifems. Each item or stock space is
covered by a mask having apertures thereon
through which are viewed the indicator units
that display the various prices or other informa-
tion. These indicators may be of the type shown
in Patent No. 2,049,499, granted Augusi 4, 1936
to M. L. Haselion, although other indicators
may be used with this invention as, for example,
the indicator unit shown in Patent No. 1,965,376,
granted July 3, 1934 to R. M. Hicks, or the indi-
cators shown in Patent No. 1,979,028, granted
October 30, 1934 to J. B. Ewart.

Another arrangement in accordance with the

present invention for controlling the operation.

of the selector and control ‘apparstus of Fig. 11
is shown in schematic form on Fig. 12 of the
drawings. In this arrangement each operator
is provided with a keyset connected by a cable
to a transmitter, the keysets and transmitters
being shown in detail on Figs. 1 and 2 respec-
tively of the drawings.

Each transmitter is connected by means of
two conductors to the repeater of Fig. 3 which
repeats the signals transmitted by the transmit-
ter to fthe selector and control apparatus for
posting flisht control or progress data upon the
flight progress board and the monitor board lo-
cated preferably before the operator.

The selector and control apparatus of Figs.
11 and 12 is shown in detail on Pigs. 4A to 4T of
the drawings, the display board being shown on
Figs. 4H and 4I. The selector and control ap-
paratus may be operated by any suitable source
of signals received over a line from the trans-
mitfing apparatus, such as the keyset and trans-
mitters of Figs. 1 and 2. Other transmitting
apparatus, however, may be employed as, for
example, the transmitting and retransmitting ap-
paratus disclosed in my co-pending application,
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Serial No. 55,510, filed December 21, 1935 for
Signaling system, Patent No. 2,248,822, or the
transmitting means. disposed in my co-pending
application, Serial No. 167,541, filed October 6,
1937, for Transmitting means, now Patent No.
2,187,892, issued January 23, 1940.

The transmitting apparatus of each of my co-
pending applications employs a four-unit code
for the item selection, range, and digits of the
price, a three-unit code being employed for the
fractions part of the price. A fifth unit is added
to the range signals whenever. a quotation is re-
beated to a subscriber for the purpose of verify-
ing the quotation or for selecting a particular
set of display devices, as will hereinafter be de-
scribed in further detail. 'The verification of a
quotation is hereinafter referred to as rewrite,
and a rewrite key (RR) is used for such quo-
tations. In the system of the present invention,
the operation of the rewrite key not only is em-
ployed for verifying the quotation, but also for
causing the selector and control apparatus to
function, thereby to enable any of the trend
prices or items represented thereby to be selected
at will by the operator. '

Operation of the transmitter

Referring first to Pigs. 1 and 2 which show
transmitting apparatus at the central transmit-
ting station, which in the case of New York stocks
is located within New York city, or in the case of
posting information relative to the control of air-
way traffic is located preferably at the airway
traffic control center. The transmitting appa-
ratus includes a keyset XS and two transmitting
distributors designated DRI and DR2 for trans-
mitting the information set up on the keyset to
the selector and control apparatus over one of the
channels of communication, the transmitting ap-
paratus of Figs. 1-and 2 being provided in dupli-
cate when two channels are employed for the
transmission of information to the display board.
This arrangement provides g system wherein each
channel is functionally independent of the other
and, in cases where one channel is sufficient to
take care of the message requirement ‘as, for
example, on hulletin and announcing boards and
flight progress boards and the like, the other
channel and associated apparatus may be dis-
pensed with without departing from the spirit of
the invention.

The keyset KS shown on Fig. 1 comprises the
settable switches HS1, TSi and USI upon which
are set up the hundreds, tens and units digits of
8 three-digit number representative of the item to
be selected, a range switch RAI  settable in
accordance with the desired characteristic of the
item to be posted and a group of value or price
switches TPI. UP{ and FP1 upon which ave set up
the tens, units and fractions values of the price
tc be posted. The keyset also comprises the no-
reset switch NR! which is employed for prevent-
ing the resetting of certain of the indicators of
the different stocks or other items selected and g
switch RWI which is employed to render certain
of the receiving apparatus ineffective to post cer-
tain of the numerical values set up on the keys
TP{, UPI and FPI and for the additional purpose
of enabling any desired one of the indicators rep-
resenting the trend of the market, or the different
items of information posted on a flight progress
board for the control of airway traffic, to be
selected at will for operation without affecting the
settings of ‘the indicators representing the trend
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cor flight information as will hereinafter be ex-
plained in greater-detail.

As illustrated, the keyset KS is of sufficient size
to enable the complete posting of information for
two items to be set up in advance before the
transmitting . distributors DRI and DR2 are set
into operation to transmit the information set up

‘on the keyset. -A start button is also provided to

set the distributors into operation and a stop
button is.employed to bring ‘the distributors to
rest after the information set up.on the keyset has
Leen transmitted.

In the arrangement of Fig. 2, two distributors
are employed to.transmit a complete message, the

distributers operating alternately. During the -

frst revolution of the distributor DRI the stock
number and range signals are transmitted in
accordance with the settings of the switches HS i,
Tsi, USl and RAL. Upon the completion of the
first revolution of the distributor DRI, the distrib-
utor DR2 makes a revolution during which revolu~
tion the restoration and price impulses are trans-
mitted, the restoration impulses causing the se-
lected indicators to be restored to their normal or

blank positions and the price impulses causing the -

indicators to be actuated to settings in accordance
with the settings of the switches TPI, UPi{ and
FPI. During this revolution of the distributor
DR2 the stock number and range of the item set
up on the switches HSZ2, TS2, US2 and RA2 are
transmitted. the stock number being transmitted
concurrently with the restoration impulses of
item | and the range impulses being transmitted
concurrently with the price signals of item 1.

At the completion of this revolution of the dis-
tributor DR2 the distributor DRI is set into oper-
ation to transmit the restoration impulses to the
selected indicators of item 2 and the price im-
pulses thereof to cause the selected indicators of
item 2 to be actuated to positions in accordance
with the settings of the price switches TP2, UP2
and SP2. Relays SI and S2 are employed to con-
trol the alternate operation of the distributors
DRI and DR2 and for controlling certain other
functions of the transmitting apparatus as will
appear more clearly as the description proceeds.

The transmitting distributor DRI comprises
the rings R1, R2, R3 and R4, the rings Rl and R3
peing bridged by the brushes Bl and rings R2 and
R4 by the brushes B2. The transmitting dis-
tributor DR2 likewise comprises the rings RIi, R2,
R3 and R4, the rings Ri and R3 being bridged by
the brushes Bl and the rings R2 and R4 by the
brushes B2. The rings R4 of each of the dis-
tributors are solid except for the last or rest seg-
ment {, the solid segments 2 are connected to-
gether by the conductor 165 and in electrical cir-
cuit with the conductor R2. Ring R3 of the dis-
tributor DRI comprises .four segments of which
segment 1 is connected by way of conductor 156,
make contact and armature 167 of relay S, con-
ductor 168 to the windings of the start magnet
SM2 from whence the circuit is continued to
ground. Segments 2 and 4 of the ring R3 are in
electrical circuit with each other and connected
by means of the conductor 169 to conductor Rl
and segment # of ring R3 of the distributor DR2
which is in electrical circuit with segment 2 of the
ring R3. Segment 3 of the ring R3 of the dis-
tributor DRI is connected through resistance,
preferably, to positive battery. Segment 3 of the
ring R3 of the distributor DR?2, however, is con-
nected to-ground.

Referring now to ring Rl of the distributor
DRI, the stop segment 'S thereof is connected
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through resistance to negative battery. Segment

SW is connected by way of conductoer 711 to the
make contact and armature 112 of relay 52 and
thence through resistance to positive battery.
Segment 3 of the ring RI is connected by way
of conductor 713 to the winding of relay Sl from
whence the circuit is continued to ground, con-
ductor 713 also being connected to conductor
il of cable 162 extending to the stop button.
Segments 4 (TS), 6, 8, 10, 12, 14, 16, 18, 20 and
29 are connected by way of conductors | to (9
of cable 151 to terminals { to 10 respectively of
the switch TS!, the wiper of which is connected
to negative battery. Segments RES 1, 9, i1, §3,
{5, 11, 13, 21 and 23 are connected through re-
sistance to positive battery. Segments UP, 26,
28, 30, 32, 84, 35, 38, 4% and 42 are connected
by way of conductors | to 10 of cable 163 to
contacts | to 10 respectively of the switch UP—2,
the wiper of which is connected to negative bat-
tery. Segments RA, 27, 29, 31, 33, 35, 37, 39
and 6! are connected by conductors 1 to 8§ of
cable TE3 to contacts | to 9 respectively of the
switch RA—I, the wiper thereof being connected
to positive battery. Segments 43 and 44 are un-
connected. Segment 45 is connected. by way of
concuctor 19 of cable T84 to terminal 180 of
switch RW1, the switch blade thereof being con-
nected to negative battery through resistance.

Segments NR of the ring R2 are connected by
way of conductor If of cable 159 fo the switch
NR2 from whence the circuit is centinued by
way of conductor {0 of cable 167, make contact
and armature 714 of relay S2 through resist-
ance to a source of positive battery. Segment
2 of the ring R?2 is unconnected. Segments US,
6,-3, 10, 12, 14,16, 18, 20 and 22 are connected
hy way of conductors | to I8 of cable 152 to seg-
ments | to 18 respectively of the switch USI, the
wiper of which is connected to negative bat-
tery. Segments HS, 1, 9, (1,13, 15, 1T and 19
are connected by way of conductors | to 8 of
cable 150 to terminals | to 8 of the switch HSI,
the wiper of which is connected to a source of
positive battery. Segment RW is connected by
way of conductor 8 of cable 150 to terminal 110
of the switch RWI from whence the circuit
is continued through resistance to positive bat-~
tery. Segment 23 is unconnected. Segments
FP, 25, 28, 30, 32, 34, 36, 38 and 40 are connected
by way of conductors { to 9 of cable 184 to ter-
minals | to 9 respectively of the switch FP2, the
wiper of which is connected to negative battery.
Segments TP, 27, 29, 31, 33, 35, 37, 39, 41 and 43
are connected by way of conductors | to .10 of
cable 162 to terminals | to 10 of the switch TP2,
the wiper of which is connected to positive bat-
tery. Segment 44 is unconnected. Segment LC
is connected through resistance to negative bat-
tery.

In 8 similar manner rings Rl and R2 of the
distributor DR2 are connected to the keyset, the
tens stock number segments, units price and
range segments being connected to the keyset
by cables 158, 165 and 761 whereby the desired
number of impulses is transmitted in -accord-
ance with the settings of the switches TS2, UPI
and RA2 respectively.

Ring R2 of the distributor DR2 has its seg-
ments US, HS, FP and TP connected to the
switches US?2, HS2 and FPI and TP{ by the
cables 159, 151, 156 and 7154 respectively.

The switching - and restoration impulses are
transmitted by the ring R{ and, as indicated,
are of positive polarity.
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Operation of transmitler

The operation of the transmitting apparatus
of Figs. 1 and 2 will best be understood by con-
sideration: of & specific example. ~ Assume, for
example, that the transmitting apparatus is em-
ployed for posing the quotations of stocks, com-
modities and the like and it is desired to post a
unison quotation 563z for the stock Western
Union having a stock designation number 123
and, furthermore, that it is desired to post the
price of wheat now selling at $1.025, the stock
designation number  of wheat being 823. As-
sume further that each of the above quotations
is the first quotation of the day for their re-
spective items.

The keyset KS is operated in the following
manner: Switches HSI, TS| and USI are set to
positions 1, 2 - and 3 respectively corresponding
to the stock number 123 for the stock Western
Union, the range key RAIl is set to position 1
corresponding to the range unison, and price
keys TP{, UPI and FPIl are set to positions 5, 6
and ‘3 respectively. Switches” HS2; TS2 and
US2 are set to positions 8, 2 and 3 respectively
corresponding “to. the. designation number 823
for the commodity wheat, the range switch RA2
is set to position T and the price switches TP2,
UP2 and FP2 are set to positions 2, 5 and 9 re-
spectively, - the switches 'TP2 -and UP2 being
set to the units and fractions values respec-
tively of the quotation for-wheat to be trans-
mitted, it being assumed that wheat is one of
the items having groups of indicators for posting
the open, high, low, nominal and previous clos-
ing prices and the trend of the item. The start
key is now momentarily depressed.

The operation of the start key closes a circuit
from negative battery at segment S of ring RI
of the distributor DR2, brush Bf, segment | of
ring R3, conducter 115, conductor 1i of cable
163, winding of start magnet SMI and thence to
ground, thereby causing the start magnet SMI
to operate and attract the latch 116 thereby set-
ting the distributor DRI into operation. "As the
distributor brush Bi engages segment 3 of the
ring R3, battery at segment 3 of ring R3 is ap-
plied by way of the brush Bi, segment 3 of the
ring Rt, conductor 113, winding of relay Sl and
thence to ground causing relay Si to operate and
lock by way of its armature 117, conductor T18,
break contact and armature 118 -of relay S2
through resistance to battery.

When the distributor brush Bl engages seg-
ment TS of ring RI, a circuit is closed . from
negative potential at the wiper of switch TSI,
terminal f, conductor | of cable T6{, segment TS
of ring RI of the distributor DRI, brush B, seg-
ment 4 of the ring R3, conductor 169, extending
to.the line. conductor Ri.thereby fransmitting
the first impulse of negative polarity correspond-
ing to the tens digit of the stock selection num-
ber. The engagement of brush B2 with segment
US of the ring R2 completes a circuit from nega-
tive potential at the wiper of switch USI and
terminal 1 thereof, conductor 1 of cable 182, seg-
ment US of ring R2, brush B2, segment 2 of ring
R4, conductor 765, extending to the line R2 thus
t1ansm.1tt1ng the ﬁrst negative impulse corre-
sponding to the units digit of the stock designa-
tion number.

The engagement of brush Bl with. segment

RES of ring Rl ¢auses a signal of positive poten-
tial to be transmitted to the line R1 by the brush
Bi. The engagement . of segment HS by the
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brush B2 causes an impulse of positive polarity to
be transmitted to the line R2 over the following
circuit: Positive battery at wiper of switch HSI
and terminal | thereof, conductor 1 of the cable
159, segment HS of ring R2,; brush B2, segment 2
of ring R4, conductor T65 extending to the line
R2, this signal of positive potential being  the
sighal representing the hundreds d1g1t 1 of the
stock number.

The engagement of segment 6 of the ring RI
by the brush Bl completes a circuit from nega-
tive potential through contacts 2 of the switch
TS| to the line Rl thus transmitting the second
impulse for the tens digit:2 of the stock number
to the line Ri. The engagement of segment 6
of the ring R2 by the brush B2 causes the second
impulse of negative polarity to be transmitted
from terminal 2 of the switch USI to the line R2,
this impulse representing the second impulse-of
the units digit of the stock designation. When
the brush Bl engages terminal T _of the ring Ri,
a second impulse of positive polarity is applied:to
the line R1 and no impulse is applied to the line
R2; since, it will be recalled, the wiper of switch
HS{ is resting on its terminal 1 and the circuit
therefore: is open at terminal 2 of the switch HSI.

When brush B2 engages terminal 8 of the ring
R2, a circuit is clesed from negative potential at
the wiper of switch US!; terminal 3 thereof, con-
ductor 3 of cable 152, segment 8 of ring R2, brush

"B2, segment 2 of the ring R4, conductor 185 and

thence to the line R2, this being the third im-
pulse. of negative polarity on the'line R2 repre-
senting the units digit 3 employed for: the stock
selection designation. :

Ags the odd numbered’ segments 9 to 23 of the
ring Rl are traversed by the brush B!; eight ad-
ditional. impulses of positive polarity are trans-
mitted to_the liné Ri, these impulses inciuding
the two positive impulses previously -transmitted
to the line R! being employed .for-timing the
selector and control apparatus as will hereinafter
be explained in greater detail. The entire stock
designation number has now been transmitted.

The even numbered segments 24 to 42 of the
ring RI are employed for transmitting impulses
corresponding to the setting of:the: switch UPZL,
Segment FP and the even numbered segments
26 to 40 of the ring R2 are employed’ for trans-
mitting impulses corresponding. to the setting §
of the switch FP2, the tenth impulse being gen-

-erated locally in the receiver as will be herein~

after described in greater detail. Segment TP,
21 and the following odd numbered- segments, in-
cluding segment 43-of the ring R2, are employed
for - transmitting - impulses in accordance with
the setting ‘of the switch TP2, the switches TP2,
UP2 and FP2 being employed for controlling the
price signals corresponding to the stock’designa-
tion set up on the switches HS2, TS2 and US2.

- Since during the first revolution of the distribu-
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tor DRI the stock designation signals controlled
by the switches HS2, TS2 and US2 have not been
transmitted, the impulses sent over the line un-
der control of the switches TP2,-UP2 and FP2
during this revolution of the distributor DRI are
without effect and will, therefore not be traced
in detail.

The engagement of segment RA of the ring Ri
by the brush Bl completes a circuit from posi-
tive battery at the wiper of the switch RAI and
terminal 1 thereof, conductor i of cable 153, seg-
ment RA of the ring R, brush Bl, segment 4 of -
the ring R3, condilcto_r"lss extending;tothe line
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R1 thus. transmitting the first range signal of
positive polarity. ’

As the brush Bl engages segments 217, 29, 31,
33, 35 and 37 of the ring RI, six additional rangs
impulses of positive polarity are transmitted to
the line R{ thus completing the range signal for
unison which comprises seven impulses. As the
brush Bl engages segment 39 of the ring RI, the
line Rl is extended to terminal 8 of the switch
RAI. but, as will be recalled, the switch RAIl is
set.to its position T and-the circuit, therefere, is
open at terminal 8 of the switch RA!. When
brush B2 engages segment LC of the ring R2, a
signal of negative polarity is applied to the line
R2,

The- distributor DR{ now comes to rest with
the brushes thereof in the position shown on the
drawing, the stock designation number and the
range signals for the stock Western Union hav-
ing been transmitted during this revolution of the
distributor DRI.

When the brush Bl engaged segment S of the
ring RI, negative potential at segment S was ap-
plied by way of the brush Bi to segment { of the

ring R3, conductor 166, make contact and arma- ¢

ture 187 of relay Si, conductor 762, winding of
the start magnet SM2 and thence to ground
causing the start magnet SM2 to operate and set
the distributor DR2 into operation. When the
brush Bl of the distributor DR2 comes into en-
gagement with the segment SW of the ring Rf,
pogsitive battery.at segment SW is transmitted by
way of brush Bf, segment 2 of the ring R3, which
is in electrical circuit with segment. 4 of ring
R3, conductor 189, extending to the line R there-
by transmitting a switching signal of positive po-
larity over the line Rl to control the receiving
apparatus. When the brush Bi engages segment
3 of ring R3, ground is applied to segment 3 of
ring R, conductor Il of cable 158, contacts of
the switches 781 and 782 in parallel, conductor
11 of cable 159 and thence to the winding of relay
52 causing relay S2 to operate and at its arma-
ture 119 remove battery from. the locking circuit
of relay Sl thus causing relay St to release, The
release of relay Si at its armature 783 applies
ground through resistance R, make contact and
armature 184 of relay S2 to maintain relay S2
operated after brush Bl has passed its segment
3. The release of relay St at its armature 767
interrupted the circuit to the start magnet SM2
causing the start magnet SM2 to release and
arrest the movement of the brushes at the com-
pletion of their revolution.

‘When brush Bi engages segment TS of the ring
RI, a circuit is closed from negative potential at
the wiper of switch TS2 and terminal | thereof,
conductor | of cable 758, segment TS of ring Ri,
brush Bi, segment 4 of ring R3, conductor 769
to the line RI thereby transmitting the first im-
pulse of the tens digit of the stock designation
set up on the switches HS2, TS2 and US2. When
brush B2 engages segment US of the ring R2, a
circuit is closed from negative potential at the
wiper of switch US2 and terminal | thereof, con-
ductor | of cable 159, segment US of ring RE,
brush B2, segment 2 of ring R4, conductor %5
extending to the line R2 thereby transmitting a
negative signal corresponding to the first impulse
of the units digit of the stock abbreviation set
up on the switch US2. ,

When brush Bl engages the restoration seg-
ment RES of ring R, positive potential is ap-
plied by way of the brush BI, segment 4 of ring
R3, conductor 769, to the line Rf. When brush
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B2 engages segment' HS of the ring R2, a circuit
is completed from positive battery at the wiper
of switch HS2, terminal | thereof, conductor |
of cable 157, segment HS of the ring R2, brush
B2, segment 2 of the ring R4, conductor 155 to
the line R2, thereby transmitting the first pulse
of positive polarity of the hundreds digit of the
stock designation set up on the switch HS2. As
brush B2 engages segments 7, 8, 11, I3, {5, (1
and 19 of the ring R2, seven additional impulses
of positive polarity are transmitted cver the line
R2 to correspond with the digit 8 set up on the
switch HS2. When brush B2 passed over seg-
ment 6 of the ring R2 a secend impulse of nega-
tive polarity was transmitted from the switch
US2 to the line R2 and the engagement of brush
B2 with segment 8 of ring R2 caused the third
impulse to be transmitted over the line R2 cor-
responding to the digit 3 set up on the. switch
Us2.

When brush Bi engaged segment 8§ cf ring R,
the second impulse of negative polarity was trans-
mitted from the switch TS2 to the line RI, this
being the signal corresponding to the tens digit
2 of the stock number. The passage of brush
Bl over the odd numbered segments T to 23 in-
clusive of ring RI caused nine additional restora-
tion impulses of positive polarity to be transmit-
ted- over the line Rl for normalizing the indi-
cators selected by the switches HSt, TSI and US!
which, in the example assumed, are the indi-
cators corresponding to the stock Western Union.

When brush Bl engages segment. 24 (UP) of
the ring RI, negative potential at the wiper of
switch UPI is applied by way of terminal | there-
of, conductor | of cable 755, seement UP of the
ring Rl, brush Bi; segment 4. of the ring R3,
conductor 789 and thence to the line Ri{. When
brush B2 engaged segment 24 (FP) of the ring
R2, negative potential at the wiper cof switeh
FPI, terminal | thereof, conductor { cf cakle
156, segment FP of the ring R2, brush E2, seg-
ment 2 of the ring R4 was applied to conductor
165 and thence to the line R2.

The engagement of brush B! with segment RA
of the ring Rl completed a circuit from positive
potential at the wiper of switch RA2 and ter-
minal [ thereof, conductor 1 of cakle 181, segment
RA of the ring RI, brush B{, segment 4 of the

.ring R3, conductor 168 and thence to the line

Ri. When brush B2 engaged segment TP of the
ring R2, positive potential at the wipger of the
switch TPl and terminal { thereof is extended
by way of conductor I of cable 154, segmont TP
of the ring R2; brush B2, segment 2 of the ring
R4, conductor 785-and hence to the line R2,
When the brush B2 engaged segments 25 and 23
of the ring R2, two additional impulses of nega-
tive polarity were transmitted -to the line R2 to
represent the fractions digit 3 of the price and
four additional impulses of positive polarity were
transmitted to the line R2 by the passage of the
brush B2 over segments 27, 28, 2! and 23 of the
ring R2 thereby completing the transmission of
the signal representing the tens digit of the
price set up on the switches 'TP{, UPI and SPi.
As brush B traversed segments 28, 28; 39, 32 and
24 of the ring Ri, five additional impulses- of
negative polarity were impressed upon the line
R thus completing: the transmission of the sig-
nal representing the units digit 6 of the rrice.
Six additional range impulses of positive polarity
were transmitted over the line R¥ during the time
that the brush Bl traversed segments 2 , 28, 31,
33, 35 and 37 of the ring R{ thus completing the
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transmission of the range signal unison set up
on the switch RA2. When segment LC of the
ring R2 is engaged by the brush B2, negative po-
tential is applied to the line R2. The start mag-
net SM2 being released at this time, the brushes
come to rest in the position shown on the draw-

ings. .
- While the distributor DR2. was making its
first revolution the .indicator ‘restoration. and
price actuation impulses for the stock Western
Union were transmitted concurrently with the
stock number and range impulses for the com-
modity wheat, the restoration impulses being
transmitted concurrently with the stock number
impulses during the first half of the revolution
and the pricer impulses concurrently. with the
range impulses during the latter half of the
revolution. . With the distributor DR2 at rest,
a cireuit is closed from negative source of po-

tential on segment S of ring Ri, brush Bl, seg-

ment | of ring R3, conductor 115, make contact
and armature 185 of relay S2, conductor i{ of
cable 155, conductor -1 of cable 163, winding of
start magnet SM1 and thence to ground thereby
causing the start magnet SMI to operate and
release the brushes Bl and B2 of the distributor
DRI for their second revolution.

When brush Bl engages segment SW of the
ring R, positive battery at armature 112 of relay
S2 and make contact thereof is applied by way
of conductor 111, segment SW of the ring RI,
brush Bl, segment 2 of the ring R3 which-is in
electrical circuit with segment 4 of the ring R3,
conductor 169, extending to the line R, as a
switching signal to the receiving apparatus.
When brush Bf engages segment 3 of the ring
RI, positive battery at segment 3 of ring R3 is
extended by way of brush Bl, segment 3 of ring
RI, conductor 113 to the winding of relay Si
thereby causing relay Sl fo operate and ab its
armature 183 interrupt the locking circuit for
relay S2 and causing relay S2 to release. Relay
sl at its armature 117 is held locked by way of
conductor 178 to positive battery at armature
719 and break contact of relay S2.

During the first half revolution of the- dis-
tributor DRI the stock number set up on the
switches ESI, TSI and USI and the restoration
impulses for the indicators selected by the
switches HS2, TS2, US2 and RA2 during the
first revolution of the distributor DR2 are trans-
mitted.

When segment 24 (UP) of ring Rl is engaged
by brush Bl, a circuit-is closed from negative
potential at the wiper and terminal | of switch
UP2, conductor | of cable 163, segment UP of
ring R{, brush Bl, segment 4 of ring R3, con-
ductor 769, extending to the-line Ri, this being
the first impulse of the signal representing the
digit 5 set up on the switch UP2.- The engage-
ment of segment 24 (FP) of ring R2 by the

brush B2 completes a circuit from negative po-’

tential at the wiper and terminal { of switch
¥P2, conductor | of cable 164, segment FP of
the ring R2, brush B2, segment 2 of ring R4,
conductor 785, extending to the line R2 thereby
transmitting a signal of negative polarity as the
first impulse of the digit set up on the switch
FP2.

When brush Bi engages segment RA and the
six .succeeding odd numbered segments of ring
RI, seven impulses of positive polarity are trans-
mitted from the switch RAfI to the line RiI. As
prush B2 passes over segments 25 and 21, two
impulses of positive polarity are transmitted from

10

20

30.

35

40

45

50

60

70

75

7
contacts | and 2 respectively of the switch TP2-
to the line Rl representing the digit 2 set up on

the switch TP2,
When the even numbered segments 26 -to 48

_of the ring R2 are traversed by the brush B2,

eight additional impulses of negative polarity are
transmitted over the line R2 from the switch
FP2. When brush Bl engages segments 26, 28,
30 and 32 of the ring RI, negative potential at
the wiper of the switch UP2 is applied by way
of contacts 2, 2, 4 and 5 thereof respectively
to the line RI thus completing the transmission
of five impulses of negative polarity over the
line Rl representative of the units digit 5 of the
price set up on the switch UP2,

When segment LC is engaged by the brush
B2, negative battery of segment LC is applied by
way of brush. B2 and segment 2 of the ring
R4, conductor 185 and thence to line R2.

The distributor DRI comes to rest at the
completion of its revolution due to the released
condition of the start magnet SMI which re-
sulted when the circuit to its winding was in-
terrupted at armature 785 of relay S2.. During
the second revolution of the distributor DRI the
stock number and range of the stock Western
Union set up on the switches HSI, TS1, USI
and RAI were transmitted concurrently with the
restoration impulses for the selected indicators
of the commodity wheat and the price actuation
impulses.

During the second revolution of the distributor
DRI, the switches TS2 and US2 are moved to
their positions ten thereby to transmit a release
signal to the selector and control apparatus
comprising the receiver, this signal comprising a
stock number having the tens digit thereof 0
and units digit thereof 0. In the assumed ex-
ample the release signal is the stock number 800
now set up on the switches HS2, TS2 and US2.

The movement of switches TS2 and US2 to
‘their positions ten caused the switch contacts
781 and 182 respectively thereof to be opened
thereby interrupting the operate circuit for re-
lay S2 which is in a released condition follow-
ing the removal of ground from its locking cir-
cuit at the armature 183 of relay S| when relay
S1 operates. With relay S2 released, the operate
circuit to the start magnet SMI is interrupted
at armature 185 of relay S2 and the distributor
DRI is brought to rest by the latch 116 thereof.
Relay S1 remains locked by way of its armature
111, conductor 118 to battery at the armature 119
and break' contact of relay S2 thereby main-
taining the start magnet SM2 energized and thus
causing the distributor DR2 to operate to trans-
mit the release signal 800 to the selector from
the switches HS2, TS2 and US2.

The stop-button is now depressed to bring the
distributor DR2 to rest. When brush Bi of
the distributor DR2 engages its segment 38 dur-
ing the second revolution thereof, ground at seg-
merit 3 of ring R3 is applied by way of brush Bl
to segment 3 of ring R, conductor 11 of cable
158, contacts of the stop-button, conductor il of
cable 162 to one end of the winding of relay Si.
Since the other end of the winding is connected
to ground relay S1 is short-circuited and re-
leases, the resistance 786 connected to armature
119 of relay S2 being employed to prevent dam-
age to the apparatus and circuits when this
ground is applied to relay Si to release the same.
The release of relay Sl at its armature 767 in-
terrupts the cperate circuit to start magnet SM2
thereby causing start magnet SM2 to release and
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bring the-distributor DR2 to. rest. at the comple- -

tion of its revolution with the brushes. in. the
position shown on the drawings.

The switches RW! and RW2 of the keyset KS
are employed: to apply pesitive potential to seg-
ments RW of ring. R2 of the distributors DR}
and DR2 respectively. and negative potential to
segments £5 of ring R! of the distributors DR
and DR2 whereby a rewrite or special range sig-
nhal of positive polarity is transmitted over the
line R2 by the passage of brush B2: across its
asscciated segment RW and negative polarity is
transmitted over the line Rl by the engagement
of brush Bl with its associated segment. 45.

As is well known, the. prices of stocks appear-
ing on a ticker tape.may include the units. and
fractions characters only of the stock .price, the
tens and hundreds digits thereof, if any, not be-
ing shown. If, for:example, the last: price of a
stock posted on. the display beard of. Fig. 4H.is

337% and the succeeding price following this.

stock designation on the ticker. tape is 415, repre-
senting a price of 341, a movement of the units
and. fractions indicators only is required as the
tends indicator. is already positicned to display
the digit 3. Therefore, the indicator for display=
ing the tens price digit is not operated. This
condition is referred to herein as the no-reset.of

tens digit indicators, the switches NRI and NR2.

of the keyset being employed for this purpose.
The operation of switch NR! completes a circuit
from positive battery at the make contact and
armature 187 of relay 31, conductor 18 of cable
758, contacts of switch NRI, conductor. 1 of
catle 787, segment NR of ring RZ of the dis-
tributor DR2, brush B2, segment 2 of ring R4,
conductor 785, extending to the line R2. It will

be noted that the transmission of this no-reset.

signal cccurs just in advance of the restoration
signal and is applied. to. the line R2 when the

istributor DR2 has operated suficiently to cause
the brush B2 to come into engagement with seg-
ment 2 of ring R4. The operation of the no-reset
switch NR2 applies positive battery at armature
74 and make contact of relay S2 by way of
cenducter. i§: of. cable 781, contacts of switch
NR2, conducter fi of cable 158 to the segment
NR of ring R2 of the distributor DRI . from
whenee the. cireuit is continued by way of brush
B2 and segment £ of ring R4, conductor 785, to
the line R2, this signal occurring just:.before the
transmission of. the restoration signal from . ring
Rt of the distributor DRI. .

Repeater

The operation of the repeater shown on Fig. 3
will now be described.

Referring to Fig. 3,.the four vertical rows of
relays of which the top relay only is shown, are
used for repeating the signals received over the
lines Rl and R2, the repeated signals being trans-
mitted over lines 480 and 4014 respectively. RBach
of the lines Ri and R2 is extended through. two
polar relays to ground, the polar relays being so
connected as to respond selectively to positive
and negative impulses in the manner indicated
on the drawing, the polar relay designated +)
in series with the line R{, for example, responds
to signals of positive polarity cnly received over
the line and the polar relay designated . (—)
respends to signals of negative polarity only.

When. a positive signal is reesived over the line
R! the first (4) polar relay is operated and
closes a circuit from its grounded armature. to
the winding of the associated repeating relays
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RP (+) of which.the first of.the series only is
illustrated on the drawing, the circuit being corn-
tinued fo grounded battery, therzby causing each
of these relays to operate and apply a positive Po-
tential to the make contact and operated arma-
ture of the relay through a resistance 829 to the
associated outgoing line 483, As negative poten-
tial is received over the line RIi, the (4) polar
relay is released and the (—) polar relay is oper-
ated. The release of the (+) polar relay re-
leases the (+) repeating relays RP, and the op-
eration-of the (—) polar relays causes the (—)
repeating relays RP to operate and apply nega-
tive battery at their contacts and operated ar-
matures through.a resistance 429’ to the line 488,
In a similar manner impulses of a positive and
negative polarity on the line R2 cause the +)
and (—) polar relays to operate and at their
grounded armatures cause. their asscciated RP
(+). and RP (—) relays to operate . selectively
to apply impulses. of positive and negative poten-
tial respectively to the .line 421.

While Fig. 3 shows in detail only sufficient re-
peating relays to transmit imoulses over the lines.
430 and 404, it will be understood that the wind-
ings of each of the repeating relays RP (4+) and
RP (—) are in series with several other relays
similarly. designated and provided with contacts
and. circuit. connections for repeating the im-
pulses received over the incoming lines R! and
R2 to a-plurality of pairs of outgoing conducters
420 and 40f. TFurthermore, the repeating equip-
ment of Fig. 3 represents in diagrammatic form
the equipment required to repeat the impulses
received over one channel, a duplicate set of re-
peating equipment being vrovided for repeating
the signals received over the other channel as
shewn on Fig. 11 of the drawings.

Description of selecior

The apparatus and circuits of the receiving
mechanism shown on Figs. 4A to 41 will now be
described. Fig. 4A shows the polarized line re-
lays and signal regenerator units of the se-
lector. Fig. 4B shows the switching relays used
to contrel various functions of the receiving ap-
paratus. Fig. 4C shows the counting relay chain
for storing the range and hundreds digit of the
item number. Fig. 4D shows two relay counting
chains for storing the tens and hundreds digits
of the item number. Fig. 4E shows the range
relays for selectively completing circuits to one
or more ranges of the selected stock or other item
under control of the range relay counting chain
shown on Fig. 4C. Fig. 4F shows a portion of
the stock ur item selecting relays for complet~
ing a circuit to any one of a plurality of groups
of indicator devices under control of the hun-
dreds, tens and units relay counting chains shown
on Figs. 4C and 4D and also discloses & plug and
jack arrangement whereby flexible means are
provided for conditioning the indicating devices
of any. stock or item for response to price digit
informstion corresponding to any stock or item
designation number. Fig. 4G shows the  range
and control relays and signal regenerator units
employed for the eperation of the trend posting
indicating devices. Pig. 4H digcloses a portion
of the display beard and shows means for trans-
ferring the ingicating devices of any stock or item -
for operation from either channel, Fig, 4I shows
certain transfer and wipzs-ous rclays, a set of
storage devices referred. to hereinafter as stor-
age  or memory indicators for storing the sev-
eral prices of a stock or other item as a new
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price is received and a porticn of the display
board upon which a plurality of successive prices
or other items of information are posted in suc-
cession and simultaneously displayed to indicate
the trend of the market, the indicating devices
for showing the trend being individual to each
stock or item and controlled from either of two
channels in accordance with the settings of the
transfer means 468.

It will be recalled that each quotation is com-
posed of fcur parts, item designation number,
range, restoration and actuation of the selected
indicators, which are transmitted in the order
here given, the entire transmission requiring one
complete revolution of each of the distributors
DRI and DR2 of Fig. 2. These signals are re-
ceived successively on the polarized line relays
Pl to P4, Fig. 4A. During one revolution of
either transmitting distributor, the signals cor-
responding to the stock number and range char-
acteristics of one quotation are transmitted and
stored in the selector while restoration and ac-
tuation impulses corresponding to a previous quo~
tation are transmitted to the selected indicators
of the previous quotation. This arrangement has
been effected by operating all regenerator units
RGRI to RGR4 under control of one polarized
line relay Pt for restoration of the indicators
while a new stock number: is being concurrently
transmitted to the other three polarized line re-
lays P2 to P4. Subsequently, while the signals
corresponding to the various digits of the price
of a previous quotation are being received by the
line relays P2, P3 and P4, the signals for the
range selection for a succeeding quotation are
being received by the line relay Pl.

The manner in which restoration impulses are
transmitted simultaneously to the selected indi-
cators by three regenerator units, in the case of
stocks having indicators not arranged for the
posting of trend prices, or five regenerator units
when the selected stock or item is associated with
trend indicator display devices, under control of
signals from one line relay, and the various
switching operations required for these features
will be described hereinafter.

The term regenerator or regenerator unit as
herein referred to shall be defined as comprising
relays Al and AAI of regenerator RGRI, Fig. 44,
for example, together with their interconnecting
circuits, and may be of the type disclosed in Pat-
ent No. 1,965,377, issued July 3, 1934 to R. M.
Hicks et al. It will be understood that the sig-
nals repeated by the line relays Pl to P4, Fig. 4A,
may not be most suitable for the fast operation
of the indicator units required with the system
herein described. Irregularities in the repeated
signals are corrected by the regenerator units
in the following manner:

As the armature of line relay Pl moves to its
operated position, a circuit is closed from battery
at the make contact of relay Pl through the ar-
mature thereof over conductor 402 to the wind-
ing of relay Al and thence to ground through the
break contact and armature 203 of relay AAf,
causing relay Al to operate. It should be noted
that battery 484 through resistance 465 is con-
tinuously connected to conductor 4&2 thereby
causing energization of the winding of relay Al
which does not operate over this circuit due te
the limitation of current by resistance 405. As
relay Al closes its armature 406, relay AAl is
energized and, upon operation, opens the circuit
to the relay Al at armature 403 of relay AAI
The relay AAl is slow to operate, being restrained
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in the unoperated position by a spring 487 at-
tached to its armature. The relay Al now re-
leases, opening the operating circuit to relay
AAl at armature 486 of relay Al. When relay
AAIl has released, ground is again applied to
one end of the winding of relay Af. This cycle
of operation is repeated for each pulse received
from the line relay Pi, and thus provides for pre-
determined length signals to be transmitted from
the regenerator unit. The battery 404, connect-
ed through resistance 485 to the winding of re-
lay Al, is provided to maintain a fixed amount
of flux in the magnet core of this relay, so that
its operating time will not be greater during re-
ception of a first pulse of a series of pulses than
it is for the succeeding impulses.

Restoration and actuation impulses for the
tens, units and fractions indicators of each range
are transmitted from regenerators RGR2, RGR3
and RGR4 respectively, the regenerator RGR2
actuating the regenerators RGR5 and RGRS,
Fig. 4G, employed for posting trend quotations.
Regenerator RGRI transmits ten impulses to re-
generators RGR2, RGR3 and RGR4 for restora-
tion to blank of the selected indicators and oper-
ates the various relays of the relay counting
chain used for range selection.

It will be noted that the apparatus shown on
Figs. 4A to 4I for receiving signals and con-
trolling the operation of indicators therefrom is
duplicated within the selector for actuating the
indicators of channel 2 stocks or items, the dis-
play board shown on Figs. 4H and 4I being com-
mon to both channels.

The indicators of Fig. 4H are disposed in five
groups for displaying the closing, open, high, low
and nominal or last prices, as the case may be,
respectively of each of the selected items, the
quotations appearing on these groups of indi-
cators comprising the hundreds, tens, units and
fractions digits of the closing price, whereas the
brices corresponding to open, high, low and last
or nominal quotations usually comprise but three
digits, these being the tens, units and fractions
digits of the various quotations.

Provision has been made, however, for actuat-
ing not only each of the foregoing indicators but
also indicators corresponding to the hundreds
digit of the open, high, low and nominal or last
ranges. This feature is useful for indicating
values corresponding to special services such as
the posting of the volume of sales.

The indicators of Fig. 4I, for example those
of item 823, are arranged in eight groups, each
group comprising two indicators for posting the
units and fractions digits of the several values
of the item. The indicators designated A, B, C,
D, E, and F' are employed to post the last six
sales of the item and the indicators G and H the
final price of the item which, in the case of wheat
for example, may be posted, as is well known, as
a “split” final price.

The indicators may receive their impulses over
either channel as, for example, if it is desired to
change the indicators corresponding to the com-
modity wheat, Figs. 4H and 41, to receive sig-
nals over the other channel corresponding to the
item number 745, the switches 498 associated with
the groups of indicators for posting the wheat
prices would be moved to the right and the plug
809, Fig. 4F, removed from jack No. 823 of the
jack panel 411 and inserted into jack No. 745 of
the jack panel associated with the other chan-
nel of the system.

A group of storage indicators CA to CE, Fig. 41,
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is provided for each of the two channels, each
group of storage indicators being common to all
of the trend posting devices of the associated
channel. The storage indicators CA to CE are
employed for storing the prices set up on the
trend indicators A to E respectively and there-
after for transferring the stored price settings
to the indicators B to F respectively, this being
accomplished automatically during the time sig-
nals for a new quotation to be set up on the indi-
cators designated A are being received.

Referring now to Figs. 9 and 10 of the draw-
ings there is shown thereon the apparatus for
supporting the storage indicators of Fig. 4I and
establishing circuit connections thereto. Each
indicator is mounted on strips of insulating ma-
terial 911 such as hard rubber, fibre, “Bakelite”
or the like held in spaced relation from one an-
other by the insulating tubing 912 through which
passes a rod 913 threaded for engagement with
the nut 914 by means of which the structure is
held together. The storage indicators pass be-
tween two adjacent shelves 8i1 and are sepa-
rated from electrical contact with one another
laterally by the insulating tubes 912. A spring
member 915 is in electrical contact with the
frame of the storage indicator unit and is pro-
vided with an electrical terminal 9i6. The coil
of the unit is connected preferably to terminal
917 and the switch 516, Fig. 4I is adapted to con-
nect the other end of the coil to terminal 816
or terminal 918 in accordance with the setting of
the unit. Slip connections 919 and 928 are pro-
vided to engage terminals 917 and 918 respec-
tively when the indicator is inserted info the
mounting structure. The slip connections 819
and 920 are insulated from one another by
means of insulating washers or the like as is well
known in the art to which this invention per-
tains and are each held securely in position by
the screw 921 and the nut 922. ‘

In the embodiment of my invention herein illus-
trated the values posted by the indicators of
Fig. 4T are set up on the tens and units switches
of the keyset KS and received by the selector
apparatus as tens and units price signals.
employment of a designation number having 8
for the hundreds digit thereof for an item selec-
tion number, causes the selector to function to
transmit the price information received as tens
and units digits to the display board in such a
manner that it is posted on the units and frac-
tions indicators respectively.

When the guotation is accompanied by a re-
write signal, any of the indicators A to F of Fig.
41 may be selected for operation and actuated to
new settings without causing the prices stored on
the indicators A to F to be transferred to the
storage indicators whereby & price posted in error,
for example, on any of the trend indicators may
be corrected without changing the settings of the
other indicators of the trend.

Operation of selector

The operation of the various circuits of the se-
lector and control apparatus shown in Figs. 4A
to 4I will now be described.

In the foregoing description of the transmit-
ting and receiving equipment it was assumed
that signals representing a quotation of 563,
unison range for the stock Western Union hav-
ing a designation number 123 and the quotation
254, unison range for the commodity wheat hav-
ing a designation number 823 were transmitted
in succession over the conductors 400 ang 401.
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It will now be assumed that these signals are
about to be received by the line relays Pl to P4,
Fig. 4A. It will be understood that frequently
more than one of the following circuits are com-
pleted simultaneously, whereas in describing the
same it will, of course, be hecessary to describe
them successively.

At the beginning of the quotation a negative
impulse is received simultaneously over lines 4008
and 401, Fig. 4A, causing relays P3 and P4 fo
operate. Circuits completed by the operation of
relay P3 will first by described.

Battery at the make contact and armature of
relay P2 is connected to conductor | of cable 788
and thence to armature 789 and hreak confact
of relay LCI, Fig. 4G, conductor 2 of cable 788,
armature 4{3 and break contact of relay S2, Fig.
4B, conductor | of cable 414, armature 415 and
break contact of relay X3, Fig. 4D, armature
416 and break contact of relay W3, break con-
tact and armature 417 of relay Y3 to the wind-
ing of relay TI which operates and locks on a
circuit through its armature 419 and make con-
tact in series with the winding of relay W3,
break contact and armature 430 of relay X3,
conductor 418 to battery at the break contact
and armature 419 of relay RLS, Fig. 4B. Relay
W3 does not operate at this time as both ends
of its winding are connected to battery. When
the negative pulse is removed from line 408, re-
lay P3 releases and removes hattery from one
end of the winding of relay W3, permitting relay
‘W3 to operate in series with relay Tl over the
circuit just described. )

As the second negative pulse is received over
line 409, relay P3 again operates causing the op-
eration of relay T2 over a circuit from battery
at the armature of relay P8, conductor | of cable
188, armature 789 and break contact of relay
LCI, conductor 2 of cable 788, armature 443 and
break contact of relay S2, conductor 1 of cable
414, armature 415 and break contact of relay X3,
armature 416 and make contact of relay W3,
armature 421 and make contact of relay Tl to
the winding of relay T2. Relay T2 locks over
its armature 419 and make contact through the
winding of relay X3, break contact and arma-
ture of relay Y3 to battery on conductor 418.
Relay X3 does not yet operate as its winding is
short-circuited by the operated armature of re-
lay P3. As the second negative impulse is re-
moved from line 400, relay P3 releases thereby
permitting the operation of relay X3 in series
with relay T2. The opening of break contact
and armature 430 by the operation of relay X3
caused relays T1 and W3 to release. The tens

~ digit 2 of the stock number is now stored in
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the tens counting chain as no additional nega-
tive pulses are transmitted over line 480 during
the time allotted for the transmission and recep-
tion of signals for the stock number, relay P3
will not again reoperate during this time.

As the first negative pulse is received over
line 401 relay P4 operates and applies batiery to
conductor 2 of cable 412 thereby causing the
operation of relay Ul of the units counting chain,
Pig. 4D. The circuit is completed from battery
at the operated armature of relay P4 over con-
ductor 2 of cable 412, armature 422 and break
contact of relay S2, conductor 2 of cable 414,
armature 415 and break contact of relay X4, ar-
mature 416 and break contact of relay W4, break
contact and armature 417 of relay Y4, through
the winding of relay Ul to ground. Relay Ul
locks over its armature 41¢ and make contact



2,288,645

through the winding of relay W4, break contact
and armature 430 of relay X#&, conductor 423,
armature 424 and break contact of relay RLS to
battery. As the first negative pulse is removed
from 1ine‘4!3l, relay P4 releases and permits the
operation of relay W4.

As relay P& operates in response to the second
negative pulse over line 401, battery is again ap-
plied to conductor 2 of cable 412 to the armature
422 and break contact of relay S2, conductor 2
of cable 4{4, armature 415 and break contact
of relay X4, armature 416 and make contact of
relay Wi, armature 421 and make contact of re-
lay Ul and thence to the winding of relay U2
which operates and locks over its armature 419
in series with relay X4, break contact and arma-
ture of relay Y4 to battery on conductor 423. As
the second negative impulse is removed from
line 4981, relay P4 releases causing the operation
of relay X4. The opening of the break contact
and armature £32 by the operation of relay X4
causes the relays W4 and Ul to release.

The third negative impulse over conductor £01
operates relay P4 thereby connecting battery to
conductor 2 of cable 414, armature 425 and break
contact of relay Y4, armature 426 and make con-
tact of relay X4, armature 421 and malke contact
of relay U2, to the winding of relay U8, causing
relay U3 to operate. Relay U3 locks over its ar-
mature 419 in series with relay Y4, break contact
and armature of relay W4, to battery on conduc-
tor 423. As the third negative impulse is re-
moved from line 481, relay P4 releases and re-
moves the battery from one side of the winding
of relay Y4, thereby permitting relay Y4 to oper-
ate in series with the relay U3. The operation
of relay Y4 causes relays X4 and U2 to release,
the locking circuit for these latter relays being

interrupted at break contact and armature 430

of relay Y4, The units digit 3 of the stock num-
ber is now stored in the units counting chain
and no further negative impulses are received
over conductor 481 during the time allotted for
the transmisgion and reception of the stock num-
her signals. :

Immediately following the termination of the
first negative impulse on lines 480 and 481, a
positive impulse is applied to each of these two
lines simultanecusly thereby -causing relays Pl
and P2 to operate. As the operation of relay P2
at this time controls the counting chain relays
Y2, X2, W2 and HI to H9, Fig. 4C, for registra-
tion of the hundreds digit of the item designation
number, the circuit under control of this relay
will now be deseribed.

As relay P2 operates in response to the first
positive pulse over line 431, it connects battery
through its armature to conductor 1 of cable 412,
armature 427 and break contact of relay 82, con-
ductor 428, make-before-break contact 429 of re-
lay CLS, Fig. 4C, conductor 43f, armature 415
and break contact of relay X2, armature 416 and
break contact of relay W2, break contact and
armature 4171 of relay Y2, and thence to the
winding of relay Hi{, causing relay HI fo operate
and lock by way of its armature 419 and make
contact in series with relay W2, break contact
and armature 438 of relay X2, conductor 432,
break contact and armature 433 of relay H9, con-
ductor 434 to hattery at the break contact and
armature €35 of relay RLS. Relay W2 does not
operate at this time as its winding is short-cir-
cuited by hattery on the operated armature of
relay P2. As the first positive pulse is removed
from line 40f, relay P2 releases and removes the
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short-circuit from the winding of relay W2,
which operates in series with relay Hi. The digit
1 corresponding to the hundreds digit of the
stock number in the example assumed is now
stored on the hundreds relay counting chain, and
as no more positive pulses will be transmitted .
over line 481 during the time allotted for the
transmission and reception of item designation
signals, relay P2 will not reoperate during this
time.

It will be noted that ten impulses employed for
the restoration of the selected indicators to their
blank positions and for various timing purposes
are transmitted to the receiving apparatus during
the portion of the cycle of operation wherein the
signals for the item designation number are re-
ceived. - These timing and restoration impulses
are transmitted over the line 400 and cause relay
Pl to operate once for each impulse received.
These impulses are of positive polarity, the first
impulse thereof being applied to the line 408
simultaneously with the first positive impulse of
the hundreds digit signal received over the line
491. The operation of relay Pi in response to
the first positive impulse received over the line
400 applies battery by way of conductor 402 to
the winding of relay Al of the regenerator RGRI,
the circuit being continued through the break
contact and armature 463 of relay AAI to ground,
thereby causing relay Al to operate. The opera-
tion of the regenerator unit having been pre-
viously described, it will be henceforth assumed
that the cperation of relay A of a regenerator in
response to a received signal will cause the re-
ceived signal to be regenerated to a signal of pre-
determined uniform duration without further
reference to the controlling action of the associ-
ated AA relay which operates and releases under
control of the A relay, henceforth for the reason

" of brevity, the operation of relay A may be re-

ferred to as the operation of the regenerator unit.

Regenerators RGR2, RGR2 and RGR4 are
operated at this time from regenerator RGRI
over the following circuit: Grounded armature
402 and break contact of relay AA2, winding of
relay A2, conductor ! of cable 435, break con-
tact and armature 437 of relay RT, Fig. 4B,
break contact and armature 438 of relay RTI,
break contact and armature 439 of relay NR,
armature 441 and break contact of relay Si, con-
ductor 442, make contact and armature 443 of
relay Ad, conductor 444, break contact and arma-~
ture 445 of relay SR, conductor 467, break con-
tact and armature 488 of relay LC, to battery
thereby causing regenerator RGR2 to operate.

Regenerator RGR3 operates on a circuit ex-
tending from the winding of relay A3, by way of
conductor 2 of cable 436, break contact and ar-
mature 845 of relay RTI, break contact and ar-
mature 846 of relay RT, armature 447 and break
contact of relay S, conductor 448, make contact
and armature 449 of relay Al to battery.

The circuit for operating regenerator RGR4
extends from the winding of relay A4 through
conductor 3 of cable 43§, break contact and ar-
mature 448 of relay RTI, break contact and ar-
mature 481 of relay RT, armature 482 and break
contact of relay SR, conductor 483, make contact
and armature 454 of relay Al to battery.

The operation of regenerator RGRI closed a
circuit at armature 485 and make contact of re-
lay Al, conductor 488, armature 487 and break
contact of relay S3, conductor 488, armature 415
and break contact of relay X1, armature 416 and
break contact of relay Wi, armature 4171 and
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break contact of relay Y|, to the winding of relay
LA causing relay LA to operate and establish a
locking circuit in series with the winding of re-
lay W1, break contact and armature 430 of relay
XI, conductor 458, armature 461 of relay RLS to
grounded battery at the break contact thereof.
As relay Al releases battery is removed from
one end of the winding of relay Wi which oper-
ates in series with relay LA.

At the first positive pulse is removed from line
400, relay Pt releases and regenerators RGRI to
RGRE subsequently release. Regenerators RGRI
to RGR4 operate in the manner described in
response t0 each of the ten positive timing and
restoration impulses received over the line 400.
As the second positive impulse is received these
regenerators again operate and a circuit is closed
from grounded battery at armature 455 and
make contact of relay Al, conductor 456, arma-
ture 457 and break contact of relay S3, conductor
458, armature 445 and break contact of relay XI,
armature 418 and make contact of relay Wi, ar-
mature 421 and make contact of relay LA to the
winding of relay LL which operates and locks in
series with the winding of relay XI, break con-
tact and armature 489 of relay YI to battery on
conductor 459. When relay Al releases the bat-
tery is removed from one terminal of the winding
of relay X1 causing relay XI to operate and in-
terrupt at its break contact and armature 430 the
locking circuit for relays W! and LA thereby
causing these relays to release.

As relay Al reoperates in response to the third
bositive signal received over the line conductor
408, battery is again applied to conductor 458,
armature 425 and break contact of relay YI,
armature 42§ and make contact of relay Xit,
armature 421 and make contact of relay LL and
thence to the winding of relay HL, thereby caus-
ing relay HL to operate. Ag relay HL operates
it closes a locking circuit from its winding in
series with the winding of relay Y{, break con-
tact and armature of relay Wi to battery on con-
ductor 4858. Relay Y! operates in series with
relay HL immediately following the relesse of
relay Af, and the break contact and armature
430 of relay Y! opens the holding circuit for re-~
lays Xi and LL thereby causing these latter re-
lays to release.

As relay Al moves its armature 455 into en-
gagement with the make contact thereof in re-
sponse to the fourth positive signal, battery is
connected to conductor 458 and thence to arma-
ture 425 and make contact of relay YI, armature
462 and break contact of relay Wi, armature 421
and make contact of relay HL fo the winding
of relay L8 which operates and locks in series
with the winding of relay Wi, break contact and
armature of relay XI to battery on conductor
459, Relay WI operates immediately following
the release of relay Al and opens, through its
break contact and armature 430, the holding
circuit for relays Y1 to HL thereby causing these
relays to release.

As the fifth positive pulse is received over line
4090, relays Pl and A! again operate causing bat-
tery to be applied to conductor 458, armature 415
and break contact of relay XI, armature 416 and
make contact of relay Wi, armature 421 and
make contact of relay Ll to the winding of relay
HI causing relay HI to operate. Ag relay HI
operates it locks in series with the winding of
relay Xi, break contact and armature of relay
Yl to battery on conductor 459, As relay Al
releases at the termination of the fifth impulse,
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battery is removed from one end of the winding
of relay X1 which then operates and at its arma-
ture 430 and break contact opens the holding cir-
cuif for relays Wi and L8 causing these relays
to release.

As relay Al operates in response to the sixth
bositive impulse over line conductor 480, battery
is applied to armature 425 and break contact of
relay Y1, armature 426 and make contact of relay
X, armature 421 and make contact of relay HI
to the winding of relay OP which operates and
locks in series with relay Y/{, break contact and
armature 438 of relay W1 to battery on conduc-
tor 459.

The release of relay Al causes the relay Yi to
operate in series with relay OP and armature
420 of relay Y! to interrupt the holding circuit
for relays X! and Hi causing these relays to re-
lease.

The seventh positive pulse causes relay Al to

operate thereby connecting battery to armature
425 and make contact of relay YI, armature 462
and break contact of relay W, armature 421 and
make contact of relay OP and the winding of
relay UN, causing this relay to operate and lock
in series with relay W, break contact and arma-
ture 430 of relay Xi, to battery on conductor
459. Following the release of relay Al, relay Wi
operates in series with relay UN which causes the
release of relays Yi and OP by the interruption
of their locking circuit at armature 430 and break
contact of relay Wi.
. As relay Al operates in response to the eighth
positive impulse over conductor 460, battery is
again applied to armature 415 and break con-
tact of relay X! and thence to armature 426 and
make contact of relay WI, armature 421 and
make contact of relay UN, to the winding of re-
lay CLS, causing this relay to operate and lock
in series with the winding of relay X1, break con-
tact and armature of relay Y|, to battery on con-
ductor 439. Relay XI operates after relay Al
releases and at its break contact and armature
430 opens the holding circuits for relay WI and
UN which release.

As the ninth positive impulse is received, relay
Al again closes its armature 445 thereby apply-
ing battery to conductor 458, armature 425 and
break contact of relay YI, armature 426 and
make contact of relay XI, armature 421 and
make contact of relay CLS thereby operating re-
lay CLH which locks in series with relay YI,
break contact and armature of relay W1 to bat-
tery on conductor 459. The release of relay Al
at the end of the ninth impulse, causes relay Yi
to operate in series with relay CLH. The open-
ing of armature 430 and break contact of relay
Y interrupts the circuit for relays Xi and CLS
which release. As relay CLH closes its contacts,
a circuit is completed from battery at break con-
tact and armature 461 of relay RLS, conductor
459, armature 482, and break contact of relay
83, conductor 463, armature 484 and make con-
tact of relay YI, armature 465 and make con-
tact of relay CLH, conductor 466 and thence to
the winding of relay SR, causing relay SR to op-
erate. The operation of relay SR at its armature
445 completed a circuit from battery at the arma-
ture 468 and break contact of relay LC, arma-
ture 445 and make contact of relay SR to the
windings of relays AG and S1, causing relays
AG and Sl to operate and lock through arma-
ture 440 and make contact of relay S1, conductor
467 and thence to battery at the break contact
and armature 468 of relay LC, Relay SR is
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maintained in the operated position by means
of two circuits which are commonly extended
from the winding of relay SR to armature 488
and make contact of relay St at which point the
circuit divides, one continuing by way of con-
ductor 469, make contact and armature 508 of
relay Al when operated to battery and the other
parallel circuit is extended from the make coil-
tact of armature 468 of relay Si, armature and
break contact 471 of relay RTI, conductor 4 of
cable 438, make contact and armature 412 of re-
lay A8 to battery when relay Ad is operated. Due
to the slow-to-release characteristic of relay SR,
it does not release until relays Pl and P4 cease
to function at the termination of the series of
positive pulses on line 400 and negative pulses
on line 401, which immediately follow the oper-
ation of the SR relay.

As the tenth positive pulse is received, relay
Pl and regenerator RGRI operate. Regenerators
RGR2, RGR3 and RGR4 do not operate as their
operating circuits are open at armatures 441 and
447 of relay Si, and armatures 445 and 452 of

relay SR. Relay S2 operates over a circuit ex-'

tending from one end of its winding to the break
contact and armature 473 of relay S3, conduc-
tor 474, make contact and armature 475 of relay
CLH, break contact and armature 4562 of relay
W, make contact and armature 425 of relay Yi,
conductor 458, break contact and armature 487,
and make contact and armature 468 of relays S3
and AG respectively in parallel, conductor 458,
make contact and armature 455 of relay Al to
grounded battery. Relay S2 upon operating
closes a locking circuit through its armature 459
and make contact, break contact 476 of make-
before-break contacts of relay RLS and thence
to the winding of relay S3, the other end of
which is connected to grounded battery. Relay
S3 does not operate at this time as battery is now
connected to both ends of its winding. Upon
the release of relays Pl and Al at the termination
of the tenth positive impulse from line 400, the
operating battery is removed from relay S2
which then maintains its operated position by
way of the locking circuit previously described
in series with relay S3, thereby causing relay S3
to operate. The reception of this ténth or
switching impulse from the line 489 prepares
the selector equipment for the proper utilization
of the signals to be received over conductors 409
and 401 from the transmitting and repeating

apparatus during the revolution of the trans--

mitting distributor DR2.

The operation of relay AG applies ground to
conductors AG{ and AG?2 of cable 411 and 188
but, since in the assumed example, the instant
quotation is the first of a series of quotations,
the circuits are opened at contacts of the stock
relays such as shown on 4H and 4I and are
therefore without effect at this time.

The operation of relay AG at its armature 791
applies ground to conductor T of cable 783 and
thence by way of conductor | of cable 792 to
the windings of relays TT and TU, Fig. 41, there-
by causing the tens and units transfer relays
TT and TU to operate. The operation of relays
TT and TU at this time is without effect since,
in the assumed example, the indicators asso-
ciated with stock 123 are employed for posting
the open, high, low last and closing prices only.

It will be noted that relays K, Fig. 4C, T2 and
U3, Fig. 4D, have been operated in response to
sighals received corresponding to the hundreds,
tens and units digits of the stock number 123.
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The manner in which circuits through these re-
lays are completed in part to select stock num-
ber 123 will now be described. Relay 10—30,
Fig. 4F, operates in series with relay 28 over the
following ‘circuit: Ground at winding of relay
16—30, conductor 478, armature 480 and make
contact of relay T2, Fig. 4D, conductor 419, wind-
ing of relay 28, conductor 481, make contact and
armature 482 of relay 83, conductor 459, arma-
ture 461 and break contact of relay RLS to bat-
tery. It will be noted that the selection of re-
lays 19—38 and 20 was determined by the fens
digit characteristic of the stock number. Relay
{18, Fig. 4P, operates from a circuit extending
from its winding through contacts 483 of relay
19—28, conductor 484, armature 504 and make
contact of relay HI, conductor 481, make con-
tact and armature 482 of relay 83, conductor
459, armature 461 dnd break contact of relay
RLS to battery. The selection of relay 110 is
determined by the hundreds digit of the stock
number in combination with the operated 10—30
relay. The circuit to jack 123 of jack panel 411
is not completed until after the switching signal
is received, as will appear more clearly as the
description proceeds.

As the pulse multiple to the indicators of chan-
nel | terminates at contacts of all stock relays,
such as relay STK 123, Fig. 4H, which have their
switches 488 moved to the channel | position,
it is apparent that the operating circuit for any
stock relay will not be closed until after the in-
dicators of a previously selected stock have been
adjusted and the previously operated stock relay
on the same channel has released.

As the eleventh positive pulse, which is the
first of the seven pulses required for the selection
of the unison range for stock number 123 in the
example assumed, is received over line 409, relay
Pl and regenerator RGRI again operate. Bat-
tery at armature 455 and make contact of re«
lay Al is applied to conductor 456, armature 460
and make contact of relay AG, conductor 458,
armature 425 and make contact of relay YlI,
armature 462 and break contact of reldy Wi,
armature 415 and make contact of relay CLH,
conductor 474, armature 4713 and make contact
of relay S3, conductor 497 to the winding of
relay LA, causing relay LA to operate and lock in
series with relay Wi, break contact and arma-
ture 430 of relay XlI, conductor 489, armature
461 and break contact of relay RLS to battery.

Relay WI does not operate, however, until
relay Al releases. As the eleventh positive pulse
is removed from line 400 and relays Pl and Al
release and relay Wi operates and the locking
circuit for relays CLH and YI is interrupted at
the break contact and armature 430 of relay Wi,
causing relays CLH and Y to release. Relay Al
operates in response to the twelfth positive pulse
on line 408 causing the operation of relay Lo
over the following circuit: Battery, armature 485
and make contact of relay Al, conductor 456,
armature 460 and make contact of relay AG,
conductor 458, armature 415 and break contact
of relay X, armature 416 and make contact
of relay Wi, armature 421 and make contact of
relay LA t0 the winding.of relay LL- and thence
to ground. As relay LL operates and closes its
locking armature a circuit is completed from the
winding of relay LL, armature 419 and make con-
tacts thereof to the winding of relay X, break
contact and armature 430 of relay Y, to bat-
tery on conductor 489. Relay Xl operates over
this circuit when relay Al releases. THe opera-
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tion of relay XI opens the locking circuit fot
relays Wi and LA which release.

Ag the thirteenth positive pulse is received over
line 488, relays Pt and Al again operate caus-
ing the operation of relay HL in a manner pre-
viously described. It will be noted, however, that
the cperating circuit for the range relay count-
ing chain for this cycle of operation includes the
operated armature 460 and make contact of re-
lay AG as a connecting means between con-
ductors 456 and 458, whereas these conductors
were previously connected by armature 457 and
break contact of relay S3 for the first operation
of the range counting chain.

As the thirteenth positive pulse is removed from
line 4C0, relays Pl and Al release thereby re-
moving battery from cne end of the winding of
relay Y{ which operates in series with relay HL
and at its armature 430 and break contact inter-
rupts the locking circuit for relays X! and LL
thereby causing them to relegse.

As relay Al operates in response to the four-
teenth positive pulse, battery is applied to con-
ductor 458 as previously described, armature 425
and make contact of relay Y, armature 462 and
break contact of relay Wi, armature 421 and
make contact of relay HL to the winding of re-
lay IO which operates and locks in series with
relay Wi, break contact and armature 480 of
relay Xi, to battery on conductor 459. As relay
Al releases relay WI operates and at its break
contact and armature 439 interrupts the circuit
for relays Yi and HIL which release.

As the fifteenth positive pulse is received on
the line 480, relays Pl and Al again operate
and cause battery to be placed on conductor 458,
armature 445 and break contact of relay Xi, ar-
mature 416 and make contact of relay Wi, ar-
mature 421 and make contact of relay LO, to
the winding of relay HI which operates and
locks in series with relay Xi, break contact and
armature 430 of relay Y! to battery on con-
ductor 459,

As the fifteenth impulse is removed from con-
ductor 480, relays Pl and Al release and relay
X operates in series with relay HI and at its
break contact and armature 438 interrupts the
circuit fo relays Wi and LO which release.

As the sixteenth and seventeenth impulses are

received over conductor 408, relays OP and UN 5

respectively operate, relay Wi operating in series
with relay UN as the seventeenth impulse ter-
minates.

When the switching impulse is received on
conductor 401, relay P4 operates and applies bat-
tery to conductor 2 of cable 412, armature 422
and make contact of relay S2, armature 898 and
break contact of relay SR to the winding of relay
LC and thence to ground thereby causing relay
LC to operate. The operation of relay LC at its
armature 468 removed battery from the holding
circuit of relays SI and AG which release. When
armature 468 of relay LC engages its make con-
tact, battery is applied to conductor 3 of cable
188 extending to the winding of relay LC—1,
Fig. 4G, thereby causing relay LC—I to operate.
The release of relay AG at its armature 791
removes ground from conductor 1 of cable 183
thereby causing relays TT and TU, Fig. 41, to
release. '

Relay RA, Fig. 4E, now operates over the fol-
lowing circuit: Winding of relay RA, conductor
I of cable 439, break contact and armature 501
of relay CO, make contact and armature 488
of relay LC to grounded battery. Relay RA

<

10

20

30

40

55

60

65

70

75

2,288,645

locks over its operated contact 568, conductor
183, make contact and armature 496 of relay S2
to battery. As brush B2 of the distributor DRI
passes off segment LC of the ring R2, the nega-
tive switching impulse is removed from line 40{
and relays P4 and LC release. It will be noted
that as relay LC operated, the armatures 530,
638 and 680 removed battery from conductors
[, 2 and 3 of cable 593, thereby interrupting the
locking circuit for range relays CLHI to LAL,
Fig. 4E. As none of these range relasys were
operated at the time relay LC operated, these
circuits were without effect. The release of re-
lay LC prepared these circuits for subsequent
operation. .

The operation of relay RA completes a circuit
from the operation of a stock relay which, in
the example assumed, is that relay associated
with stock number 123 which operates as fol-
lows: Winding of stock relay STK {23, Fig. 4H,
conductor 505, flexible conductor 586, Fig. 4P,
plug 307, jack 123, contacts 484 of relay 119, con-
tacts 485 of relay 28, conductor 486, armature
490 and make contacts of relay U3, Fig. 4D, con-
ductor 487, armature 488 and break contact of
relay T—90, conductor 489, operated contacts
491 of relay RA, conductor 492, armature 493
and break contact of relay LC, armature 494 and
break contact of relay AG, conductor 495, make
contact and armature 496 of relay S2 to bat-
tery.

Relay UN!, Fig. 4E, operates on a circuit from
the winding of this relay, conductor 2 of cable
682, break contact and armature 194 of relay
RW—I, Fig. 4G, conductor 9 of cable 198, con-
ductor 9 of cable 634, armature 640 and make
contact of relay UN, Fig. 4C, conductor 492, ar-
mature 483 and break contact of relay LC, ar-

- mature 494 and break contact of relay AG, con-

ductor 495, make contact and armature 496 of
relay S2 to grounded battery.

Range relays OP—i, HI—I, LO—| and LA—I{
now operate under control of the operated relay
UNI, Fig. 4E, in parailel, corresponding to the
open, high, low and last ranges respectively com-
prising a unison range selection, over a circuit
from their windings through the operated con-
tacts of relay UN{, conductor 492, armature 493
and break contact of relay LC, armature 434 and
break contact of relay AG, conductor 495, make
contact and armature 496 of relay S2 to battery.
Relays OP—I{, HI—{, LO—I| and LA—I upon
operating lock through an associated contact 6718
thereon to battery at armatures 536 and 638 of
relay LC.

The stock relay STK 122 now locks by way
of its contact 650, contacts 680 of switch 498,
conductor 2{ of cable 867 through contacts of
relays OP—I tc LA—I in parallel, conductor 6
of cable 786, armature 830 and break contact of
relay WOI, ¢onductor T of cable 189, conductor
3 of cable 503, break contact and armature 680
of relay LC to grounded battery.

The transmitting distributor DRI , Fig. 2, has
now completed its first revolution during which
signals corresponding to the stock number 123,
pbrice 563, unison range, has been received.
During the time of this revolution the receiving
apparatus of Figs. 4A to 4I, has operated to
select the stock relay STK 123, Fig. 4H, and close
the circuit to the indicator units of the open,
high, low and last ranges of this stock through
operated contacts of relays OP—I, HI—I, L.O—I
and LA—I respectively to the contacts of regen-
erators RGRI, RGR2 and RGR3. The indicator
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units corresponding to the tens, units and frac-
tions digits -of these ranges will be subsequently
actuated to display the quotation 5634 on each of
these four ranges. As this quotation is the first
quotation on channel 1, it is assumed that all
indicators of channel I stocks and other items
are now at their blank settings with the result
that the following restoration impulses will now
move these indicators from their blank settings.
It will also be recalled that at this time stock
relay STK 123 and range relays OP—I to LA—I
are held operated through their locking contacts.
As the description proceeds it will be noted that
these relays do not release until after all im-
pulses required for the operation of the indicators
of the selected stock have been received. v

A description of the operation of the receiv-
ing apparatus in response to signals received
during the first revolution of the transmitting

distributor DR2, Fig. 2, to display the quotation-

5634 on the indicators of the stock position 123,
Fig, 4H, whose selection has just been com-
pleted follows.

As the switching impulse of positive polarity is
received over line 460, relay Pl operates thereby
causing the operation of regenerator RGRI
which in turn operates regenerators RGR2,
RGR3 and RGRA in unison. Regenerator RGR2
operates on a circuit from the winding of relay
A2, conductor | of cable 438, break contact and
armature 431 of relay RT, break contact and
armature 838 of relay RTI, break contact and
armature 638 of relay NR, armature 441 and
break contact of relay Sl, conductor 442, make
contact and armature 443 of relay Al, conductor
454, break contact and armature 445 of relay
SR, break contact and armature 488 of relay 1C
and thence to battery.

Regenerator RGRS operates oOver a circuit from
the winding of relay A3, conductor 2 of cable
438, break contact and armature 445 of relay
RTI, break contact and armature 446 of relay
RT, armature 441 and break contact of relay Si,
conductor 243, make contact and armature 449
of relay Al, conductor 444, break contact and
armature 485 of relay SR, break contact and
armature 488 of relay LC to battery. Regenera-
tor RGR4 operates over a circuit from the wind-
ing of relay A#, conductor 8 of cable 488, break
contact and armature 849 of relay RTI, break
contact and armature 431 of relay RT, armature
452 and break contact of relay SR, conductor
453, make contact and armature 454 of relay Al
to grounded battery.

The regenerator RGRI{ also causes the opera-
tion of relay RLS from ground at the winding of
relay RLS, make contact and armature 589 of
relay 83, break contact and armature 510 of
relay AG, conductor 456, make contact and arma-
ture 455 of relay Al to grounded battery.

As relay RLS operates, it closes a circuit from
ground through resistance 511 over its armature
5i2 and make contact to the winding of relay S3,
thereby holding relay S3 operated. As arma-
ture 5i2 of relay RLS moves to its operated posi-
tion, contact 476 of relay RLS is opened and
causes relay S2 to release.

As relay RLS moved itc armature 461 to the
operated position, battery was removed from con-
ductor 459, armature 482, and make contact of
relay S3, conductor 481, winding of relay 20,
conductor 479, make contact and armature 489
of relay T2, conductor 418, winding of relay
10—3, thereby causing relays 20 and 10—30 to
release. Relay 118, Fig. 4F, releases as its oper-
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ating circuit is opened at armature 8! of relay
RLS and at contacts 483 of relay {6—33. Relays
UN and ¥{, Fig. 4C, reléase as their holding cir-

‘cuit is cpéned at armature 481 of relay RLS.

Relays UNi and RA, Fig. 4E, release as their
holding circuits are opened at armature 496 of
relay S2. Locking circuits for counting relay
chainsg H! to H3, T1 to T® and Ul to Ul are
opened at armatures 435, 419 and 424 respective-
ly of relay RLS causing the release of relays
Hi ahd W2, T2 and 33, U3 and Y4, which were
opérated as a result of signals transmitted dur-
ing the first revolution of the transmitting dis-
tributor DRI, Fig. 2.

As regenerator RGR2 operates, battery is ap-
plied to eonductors T to T4 of cable 788, arma-
tures. 787 to 899 and break contacts of relay
RT—2, conductors | to & of cable 18§, resistances
513, closed contacts of relays OPf, HI{, IOI and
LAl, thereby extending the circuit to conductors
6, 10 and !4 of cable 587 and conductor 4 of
cable 801, armature 882 and break contact of
relay LODT, Fig. 4H, conductor {8 of cable 883,
extending to conductor i8 of cable 5$7. As re-
generators RGR3 and RGR4 operate battery is
applied to conductors Ul to Ud and F'f to 74 of
cable 512, through resistances 518, closed con-
tacts of relays OPI, HIl, LOI and LAl at which
point the uhits leads Ul to U4 are diverted by
way of conductors B, 9, 12 and {5 respectively of
cable 518 through armatures 519, 883, 634, and
685 and their break contacts of relay RT, to
conductors 1, 0, 13 and 16 of cable 489 and
thence to conductors T, {1 and 5 of cable 531,
the conductor 16 of cable 432 being continued
by way of armature 884 and break contact of re-
lay LODT, conductor 19 of cable 883 to conductor
19 of cable 581, in which cable conductors 8, 8, 16,
12, 14 and 16 are connected directly to contacts
of relays OPI, HII and LOI, the conductors 13
and 29 thereof being connected to conductors 8
and 20 of cable 833, armatures 832 and 895 and
their associated break contacts of relay LODT,
the circuit being continued by way of cenductors
4 ahd 6 of cable 861 to the contacts of relay LAI,
The conductors 6 to 28 of cable 587 extend the
circuits through contacts of switch 488, Fig. 4H,
and contacts of relay STK 123, to indicators of
the ranges OP, HI, LO and LA and the commu-
tator switches thereof over conductors 614 and
5{5, contacts of relay STK 123 and switch 408
through conductors AGI and AG2 of cable 471
to armatures 521 and 638 of relay AG which
are at this time in their unoperated position.
Since, in the example assumed, all indicators of
stock 123 are now in their blank position prior
to the transmission of the price 563, unison
range, all of the indicators of stock 123 will have
their switches 516 moved to the left as shown
on Figs. 4H and 4I and consequently none of
these indicators will respond at this time to the

. ten restoration pulses of which the first pulse
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has just been received.

As the switching impulse is removed from
line 490, relay Pt and regenerators RGRI to
RGRA release. Relay Al at its armature 455 re-
moves battery from conductor 458, armature 519
and break contact of relay AG, armature 569
and make contact of relay S3 to the winding of
relay RLS, causing relay RLS to release. As re-
lay RLS moves its armature 5{2 to the unoper-
ated position the holding circuit for relay S3 is
interrupted and relay S3 releases.

In the assumed example the quotation for stock
123 is immediately followed by a quotation for
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wheat having a stock number 823, unison range,
and a price of 2%, the stock number for wheat
being transmitted concurrently with the indi-
cator restoration impulses of stock 123 and the
range signal for wheat concurrently with the
price impulses for stock 123.

A signal of negative polarity is now received
over conductors 460 and 40{ causing the opera-
tion of relays P3 and P4 respectively. The op-
eration of relay P3 causes relay T, Fig. 4D, to
operate in response to the first pulse for the tens
digit 2 and the operation of relay P4 operates
relay Ul to register the first pulse of the units
digit 3 of the stock number 823. As the brush
Bl of distributor DR2, Fig. 2, passes over the
sixth segment of rings Rl and R2, a second neg-
ative pulse is sent over the lines 4§68 and 401
causing the operation of relays P3, T2, P4 and
U2. As the distributor brush passes over seg~
ment 8 of ring R2, relay U3 operates thereby
storing the digits 2 and 3 in the tens and units
counting chains respectively representative of the
tens and units digits of stock number 823.

As brush B2 engages segment 5 (HS) of ring

R2 of the distributor DR2, a positive pulse is sent _

over line 481, causing relays P2 and Hi to oper-
ate and register the first impulse corresponding
to the signal for the hundreds digit 8, by the
operation of relay HI of the hundreds relay
counting chain. As brush B2 engages segments
1,9, i1, 18, 15, 17 and (9 of ring R2, seven ad-
ditional pulses of positive polarity are sent over
the line 401 causing relay P2 to operate seven
times and thus operate relay Hg thereby storing

the hundreds digit 8 in the counting chain em- .3:

ployed for the hundreds digit of the item desig-
nation.

As the brush of distributor DR2 came into en-
gagement with segment 5§ of ring RI, a signal of
positive polarity is again applied to conductor
480 thereby causing relay Pl, Fig. 44, to operate.
As relay Pi moves its armature to the operated
bosition regenerators RGRI to RGRA operate in
the manner previously described.

Relay LA of the range counting chain oper- .
ates on a circuit from the winding of this relay,

break contact and armature 417 of relay YI,
break contact and armature 416 of relay wi,
break contact and armature 415 of relay X1, con-

ductor 488, break contact and armature 457 of

relay S8, conductor 456, make contact and arma-
ture 4585 of relay Al to grounded battery. Relay
LA locks in series with relay W, break contact
and armature 430 of relay XI, conductor 459,
armature 461 and break contact of relay RLS to
grounded battery. As the brushes leave segment
5 of the distributor DR2 the positive signal is re-
moved from conductor 409 causing the release of
relay Pl and regenerators RGRI to RGR4 and
the operation of relay Wi in series with relay
LA as previously described. As regenerators
RGR2, RGR3 and RGR4 operated in response
to the second positive signal, battery was applied,
by way of conductors TI to T4 of cable 788 and
Ul to UA of cable 512 to the indicator units of
ranges OP, HI, LO and LA but, as hereinbefore
stated, these pulses are without effect at this
time since it is assumed that the indicators of
the item wheat are now on blank as this is a
first quotation for wheat.

As the odd numbered segments T to 21 of ring
R of the distributor DR2 are traversed by brush
Bi, eight additional pulses are applied succes-
sively to conductor 400 causing the operation of
relay P1 and regenerators RGRI to RGR4 in
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response to each of these pulses and the opera-
tion and release of relays LL to UN, Fig. 4C,
and the operation of relay CLH of the range relay
counting chain. As the tenth positive pulse is
applied to conductor 460 relays PI, A{ and CLH
operate and as the tenth positive pulse is re-
moved from line 498, relay Y1 operates in series
with the Iocking circuit for relay CLH over a
circuit from grounded battery, break contact and
armature 481 of relay RLS, conductor 459, arma-
ture 430 and break contact of relay W, winding
of relay YI, make contact and armature 418 of
relay CLH, thence through the winding of relay
CLH to ground. As relay Y1 operated the lock-
ing circuit for relays CLS and Xi was opened at
the break contact and armature 430 of relay
Y1 causing relays CLS and X{ to release.

Relay SR operates over a circuit from its wind-
ing, conductor 466, make contact and armature
4565 of relay CLH, make contact and armature
464 of relay Yi, conductor 463, break contact
and armature 482 of relay S3, conductor 459,
armature 461 and break contact of relay RLS to
battery.

Relays AG and Si operate in parallel when
armature 435 of relay SR moves to its operated
position.

Relay SR, it will be recalled, is slow to release
and remains operated on subsequent pulses from
regenerators RGR1 and RGR4 over a circuit from
the winding of relay SR, armature and make
contact 458 of relay Si, conductor 469, make
contact and armature 508 of relay Al to bat-
tery, and a circuit from relay SR, armature 468
and make contact of relay St, armature 471 and
break contact of relay RTI, conductor 4 of cable
436, make contact and armature 472 of relay
A4 to grounded battery.

As relay AG operated its armatures 521 and
639, ground is applied by way of conductors AGI
and AG2 of cable 4717 to the winding of the in-
dicators of stock relay STK 123 thereby pre-
paring these indicators for operation in response
to additional impulses over lines 460 and 401.

Relay Sf locks by way of its armature 440
and make contfact, conductor 467 to battery at
the break contact and armature 468 of relay
LC, thereby holding relay AG operated.

As the eleventh positive impulse is applied to
conductor £89, relays Pl and Al operate but re-
generators RGR2, RGR3 and RGR4 do not oper-
ate therefrom as their operating circuits are open
at contacts of relays SR and Si, the circuit to
relay A2 is open at armature 441 and the circuit
to relay A3 is open at armature 447 of relay Si,
the battery supply to both of these circuits being
interrupted at armature 445 of relay SR, and
the operating circuit for relay A4 is open at
armature 452 of relay SR.

Relay S2 operates over a circuit from its wind-
ing, break contact and armature 412 of relay S3,
conductor 474, make contact and armature 415
of relay CLH, break contact and armature 462 of
relay Wi, make contact and armature 425 of re-
lay Yt, conductor 458, make contact and arma-
ture 468 of relay AG in parallel with the break
contact and armature 457 of relay S3, conductor
458, make contact and armature 455 of relay Al
to grounded battery. Relay S2 locks by way of
its armature 4560 and make contact thereof, con-
tact 476 of relay RLS in series with the winding
of relay S3 to grounded battery. Relay S3
does not operate at this time as its winding is
short circuited by armature 455 and make con-
tact of relay Al.
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As the eleventh positive pulse is removed from
line 400, relays Pl and Al release, thereby causing
the operation of relay S3 in series with the lock-
ing circuit of relay S2. As armature 191 of re-
lay AG came ‘into engagement with the make
contact thereof ground was applied to conductor
1 of cable 188 thereby causing the operation of
relays TT and TU.

It will be noted that relays H8, T2 and U3 have
been operated in response to signals received for
the hundreds, tens and units digits of the desig-
natiori number 823 assigned to wheat. The man-
ner is which circuits through these relays are
completed in part to select the item number 823
will now he described. ' :

Referring first to Fig. 4C, it will be noted that
armatures 504 of relays HT and H8 are connected
in parallel to the corresponding armature 504 of
relay H6§ in such a manner that the operation of
relays 6, HT or H8 will result in the selection
of an item having the hundreds digit 8, thus the
operation of relays H8, T2 and U3 causes battery
to be applied to jack 823 over a circuit compris-
ing the operated contacts 887 of relay 610 and
operated contacts 485 of relay 20. Relay 610
operated on a circuit from ground through the
winding of relay 640, cperated contacts 808 of
relay 18-—30 to battery on conductor 806. It-will
be understood that relay 610 is similar in all
respects to relay 119 and is provided with thirty-
three pairs of contacts of which the contact 801
is shown on Fig. 4F by way of illustration, these
contacts being connected through the relays 10,
20 and 30 and the jacks of jack strip 41 in a
manner similar to relay {10.
RA operates just before the transmitting dis-
tributor ‘DRI starts the succeeding revolution
thereof t6 transmit restoration and resetting im-
pulses to the selected indicators, battery is ap-
plied to jack 823, this circuit being continued by
way of plug 889, flexible conductor 811 and con-
ductor 812 to the winding of relay STK 8238 caus-
ing relay STK 822 to operate and lock by way of
its contact 812 to battery on conductor 2l of

cable 587. The plug §89 is provided with a recess -,

adapted to receive the plug 813, which is in-
serted therein, thereby extending battery by way
of plug 818, flexible conductor 814, conductor 818
to the winding of the trend relay STKT 823
thereby causing relay STKT 823 to. operate dur-
ing the time that relay STK 823 is operated.

As the brushes of the distributors DR2 engage
their segments 24, negative battery is applied to
conductors 400 and 401 thereby operating polar-

ized relays P3 and P4 to receive the first signal- ;

of the units and fractions portion of the price
5634.

As relay P3 operates a circuit is closed from
pattery at the armature thereof by way of con-
ductor | of cable 188, armature 789 and break
contact fo relay LCI, conductor 2 of cable 188,
armature 413 and make contact of relay S2,
armature 246 and break contact of relay RT,
armature 445 and break -contact of relay RTI,
conductor 2 of cable 438 to the winding of relay
A3, causing relay A3 to operate and transmit the
first actuation impulse to the units indicators of
the open, high, low and last ranges of the se-
lected stock STK -123.

The circuit for the operation of the units digit
indicator of each of the four ranges open, high,
low and last will now be traced: Battery at arma-
ture 584 and make contact of relay A3, conductor
Ul of cable 512, resistance 513, contact 51T of
relay OPI, conductor 6 of cable 518, armature

Thus when relay:
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519 and break contact of relay RT, conductor 1
of cable 489, conductor T of cable 507, contacts of

switch 408, contacts of relay STK 123 thence

through the winding of the units digit indicator
of the range OP, contact of switch 516, conductor
514, contact of relay STK 123, contact of switch
408, conductor AG2 of ‘cable 411, armature 521
and make contact of relay AG to ground. The
cireuit for operating the units digit indicator of
the high range of stock 123 is completed from
pattery at armature 685 and make contact of
relay A3; conductor U2 of cable 512, resistance
513, contact of relay HI{, conductor 9 of cable
518, armature 683 and break contact of relay RT,
conductor 16 of cable 499, conductor. {1 of cable
507, contacts of switch 408, contacts. of relay
STK 123, winding of the units digit indicator of
the high range, conductor 514, contacts of relay
STK 128, contacts of switch 408, conductor AG2
of cable 471, armature 521 and make contact of
relay AG to ground. The circuit for the opera-
tion of the units digit indicator of the low and
1ast ranges from contacts of relay A3 through
conductors U3 and U4 respectively are similar
to the circuits just described and will, therefore,
not be traced.

As relays P3 and A3 release battery is re-
moved from the windings of the units indicators
of the selected ranges causing the indicators to
become positioned to. display the digit 1. As
the indicators are moved from their normal or
plank positions, the switch §16 of each indi-
cator is moved to the right contact and remains
so moved until the blank position is again
reached. As each switch 516 is moved to the
right due to the actuation of the associated in-
dicator from blank, the winding of the indica-
tor is disconnected from ground on conductor
AGI or AG2 and connected to ground at conduc- |
tor 522.

As the stock price to be displayed is 563 in
the example assumed, five additional negative
signals will be applied to conductor 400, caus-
ing the operation of relay P3 and regenerator
RGR3 to respond and transmit five additional
pulses to the units indicators of the unison range

to display the units digit 6. No additional nega-~
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tive impulses on line 400 are received immedi-
ately following the sixth negative impulse.

It will be noted that relay P4 and regenera-
tor RGR4 respond to three signals of negative
polarity over conductor 401 during the time that
the first three negative signals were received on
line 400, causing the operation of the indicator
units of the fractions portion of the stock price
of the ranges OP, HI, LO and LA from confacts
and armatures 683 and 687 of relay A4 through
conductors Fl, F2, 3 and F4 of cable 812,

The circuit for the operation of the fractions
indicator of the open range follows: Battery at
armature 6§86 and make contact of relay A4, con-
ductor FI of cable 512, resistance 513, contact
523 of relay OPI, conductor 8 of cable 507, con-
tacts of switch 488, operated contacts of relay
STK 123, winding of the fractions indicator of
open range, switch 516, conductor 514, contacts
of relay STK 123 and switch 408, conductor AG2
of cable 471, armature 521 and make contact
of relay AG to ground. The circuit for the op-
eration of the fractions indicators of the other
ranges is similar to the circuit just traced, the
¢ircuit for the fractions indicator of the last
range including armature 805 and break contact
of relay LODT, and armature 858 and break con-
tact of relay TSFR, Fig. 4G.
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Three negative pulses only are transmitted on
conductor 48t to display the fractions portion
% of the price and thereafter no negative im-
‘pulses are transmitted on conductor 481 during
the time allotted for the transmission and re-
ception of the fractions brice signal. -

_As the brushes of the distributor DR2 engage
their -segments 25, a positive pulse was trans-
mitted on conductor 481 causing the operation
of relay P2 and regenerator RGR2. Relay A2

of this regenerator operates on a circuit from

its winding, conductor ! of cable 435, break
contact and - armature 4371 of relay RT, break
contact and armature-438 of relay RTI, make
contact and armature 524 of relay Si, make
contact and armature 427 of relay S2, conduc-
tor 1 of cable 412, armature and make contact
of relay P2 to grounded battery.

As relay A2 operates, battery is applied by
‘armatures 642 and 688 and their respective make
contacts of relay A2 to conductors TI, T2, T3
and T4 of cable 788 and thence through cir-
cuits previously described to the windings of the
tens digit indicators of open, high, low and last
ranges causing these indicators to operate.

Four additional impulses of positive polarity
-on conductor 491 cause the indicators of the tens
digit of the unison range (UN) indicators to op-
erate to display the digit 5, each successive pulse
causing the selected indicators to step ‘aliead one
position to display the next higher digit. No
further signals are transmitted on conductor 401
during the time allotted for the transmission
of signals for the tens price digit and therefore,
for the remaining time, relays P2 and A2 remain
unoperated. - The slow-to-release relay SR which
has been previously operated as hereinbefore de-
scribed” was maintained in its operated condi-
tion during the time that the price impulses for
stock 123 and the range impulses for the item
823 are received. ' ‘

As the ‘brush Bl of the distributor DR2 en-
gages ‘segments 25, 21, 29, 31, 33, 35 and 37 of
the ring RI, seven impulses of positive polarity
are transmitted over the line 480, causing relay
Pl to operate and thus store the range signal
unison in the range counting chain of ‘Fig. 4C,
by operating the range relay UN. )

When brush B2 of distributor DR2 comes into
engagement with segment LC of ring R2, a sig-
nal of negative polarity is applied to conductor
401 causing relay P4 to operate and apply bat-
tery to conductor 2 of cable 412, armature 422
and make contact of relay 82, armature 498
and break contact of relay SR to ths winding
of relay LC which operates. The opening of the
armatures 539, 638 and 689 of relay LC removes
battery from conductors I, 2 and 3 of cable 583
causing the release of range relays OP1 to LAI,
Fig. 4, and the stock relay STK 123, Relays
SI and AG release as. their locking circuits are
interrupted at armature 468 and break con-
tact of relay LC.

As brush B2 passes off segment LC at the
end of the revolution of distributor DR2, relay
P4 releases and at its armature opens the operat-
ing circuit of relay LC which releases and re-
stores battery to conductors | and 2 of cable
503, thereby preparing these circuits for lock-
~ing the range relays, Fig, ¢E. The release of re-
lay  LC also applied battery by way of con-
ductor 3 of cable 503 to a contact on each of the
range relays in parallel which upon operation
of one or more of these range relays is applied
by way of conductor 21 of cable 507 to the lock-
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ing contact 658 of each of the relays STK for

‘maintaining the selected stock relay STK in the

operated position for the reception of the sub-
sequent impulses to the associated indicators.
Locking battery for the selected relay STK is
carried through contacts on the range relays to
provide ample time for a previously selected
stock relay to release before locking battery is
again applied to the contacts of all gang relays
of the channel I group.

The operation of relay LC at its armature 488
causaed relay RA to operate and lock by way of
its contact 588 to battery at the make contact
and armature 44§ of relay S2.

The distributor DR2 has now completed its
revolution thus transmitting the restoration and
price signals for the stock 123 concurrently with
the stock number 823 and unison range thereof
Tespectively and the distributor DRI is now set
into operation to transmit the restoration and
price signals for the stock number 823.

Relays HS, T2 and U2, Figs., 4C and 4D, in the
selector are operated and locked in a manner

“heretofore described, to relay RLS. This com-

bination of relays causes the selection of the re-
lays STK 823, Fig. 4H, and STKT 823, Fig. 41,
under control of the code numbers 823, 123 or
€23 by the armature 504 of relays H8 and HIT
being connected to the corresponding armature
504 of relay HS8.

Relay RTI operates from battery at armature
496 and make contact of relay S2, break contact
and armature 484 of relay AG, break contact and
armature 493 of relay LC, conductor 492, contact
645 of relay RA, conductor 646, armature 654 and
make contact of relay H8, conductor 2 of cable
648, armature 655 and break contact of relay
RT, winding of relay RTI to ground. Relay RTH
locks over a circuit from the winding, armature
€58 and make contact of relay RTI, break con-
tact and armature 634 of relay LC to grounded
battery. )

Relay RT2, Fig. 41, is connected in parallel
with the winding of relay R'TI by means of con-
ductor 9 of cable 788 and is therefore held op-
erated during the time that relay RT! is cper-
ated. Also relay LA2, Fig. 4G, is connected by
way of conductor 19 of cable 188 in parallel with
the winding of relay LAI, Fig. 4F, and therefore
is operated during the time that relay LA{ is
operated. Relay LCI, Fig. 4G, is connected by
way of conductor 3 of cable 188 to the make con-
tact of armature 468 of relay LC and thence to
battery whereby relay LCI is operated whenever
relay LC is operated. The operation of relay
LA2 at armature 816 thereof and make contact
applies battery to the winding of relay TSFR,
conductor 8!7, armature 818 and make contact
of relay RT2, conductor 89, contacts of switch
493, operated contacts 821 of relay STKT 823
and thence to ground. The operation of relay
TSFR at its armature 822 applied ground to con-
ductor 4 of cable 823, winding of relay RG—CI,
Fig. 41, conductor 3 of cakle 823, break contact
and armature 824 of relay A—RW, break contact
and armature 825 of relay B—RW, armature 826
and brezk contact of relay C—RW, break con-
tact and armature 827 of relay D—RW, arma-
ture 828 and break contact of relay E—RW, break
contact and armature 829 of —RW, break con-
tact and armature 83! of relay NOM, break con-
tact and armature 832 of relay LOD to battery
thereby completing a cireuit to the regenerator
cut-in relay RG—CI as will subsequently be de-
scribed in greater detail.
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The operation of relay RTI at its armature
£38 and make contact, connects polarized relay
P2 to regenerator unit RGR3 and the armature
445 and make contact of relay RT1 connects re-
lay P? to regenerator RGRA in order that the
impulses transmitted over the tens price channel
‘may actuate the indicators in the units position
and the impulses transmitted over the units
channel may cause the indicators in the frac-
tions position of the selected item wheat to op-
erate. In the example assumed the digits 2 and
5 transmitted over the tens and units channel
respectively will be subsequently posted by the

indicators in the units and fractions positions.

respectively of the wheat display position repre-
senting a price of $1.02% by displaying the digit
254, which is accomplished in the following man-
ner:

As relay P2 operates in response to the first
positive pulse on conductor 401 a circuib is closed
from battery at the armature of relay P2, con-
ductor | of cable 412, armature 421 and make
contact of relay S2, armature 524, and make con-
tact of relay Si, armature 438 and make con-
tact of relay RTI, conductor 2 of cable 436,
winding of relay A3, break contact and armature
of relay AA3 to ground causing the regenerator
RGR3 to operate. As the armatures of relay A3
engage their make contacts, battery is applied to
conductors Ul, U2, U3 and U4 of cable 6§12, re-
sistances 513 and thence to contacts of the range
relays OP—I, HI—{, LO—I and LA—I.

Circuits are now completed whereby the op-
‘eration of relay A2 of regenerator RGR2 at the

armatures 642 and 688 thereof applies battery -

to. conductors T1 and T2 of cable 188 extending
to armatures 197 and 728 respectively of relay
RT?2 from whence the circuit is continued by way
of the make contacts of these armatures to make
contacts and armatures 833 and 834 of relay
RG—CT, conductors | and 2 of cable 823 to the
windings of relays A5 and A6 of regenerators
RGRS5 and RGRS respectively thereby causing re-
generators' RGR5 and RGRE to operate - under

control of regenerator RGR2 to transmit restora-

tion and storage impulses to the trend indicators
of the selected item and subsequently actuate the
trend indicators B to F to their new settings in
accordance with the values stored in the storage
indicators, Fig. 41.

Conductors T3 and T4 of cable 788 extend to
armatures 189 and 806 of relay RT2 from whence
the circuit is continued through the make con-
tacts of relay RT2 by way of conductors 835 and
836, make contacts of armatures 837 and 838 of
relay RG—CI to the windings of the U and F
storage indicators CE which operate in series
with the U and F indicators E during normali-
zation of the indicators E and subsequently in
series with the indicators F' during actuation of
the indicators F to their new settings.

This will best be understood by the considera-
tion of a specific example. Assume, by way of
example, that the indicator U of E displays the
digit 6, and the indicator F of E the digit 7 and
the storage indicators CE are resting on their
blank positions. As regenerator RGR2 operates
to apply battery to the winding of the U indi-
cator CE over the circuit just described, this
pattery impulse is continued by way of switch
5i6 and left contact of the units indicator CE,
conductor (1 of cable 839, armature 840 and
break contact of relay TT, conductor 9 of cable
841, contacts of switch 468 and relay STKT 823,

conductor 9 of cable 842, winding of units in--
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dicator E, and right contact of switch 5i8 fo
ground on conductor 843. The first restoration
impulse causes the units indicator E to be ad-
vanced to. position 1 and the units indicator CE
to be advanced to position f. As the units in-’
dicator CE advanced to position I, switch 518
thereof moved to the right thereby closing a cir-
cuit 'from switch 56 and right contacts there-
of by way of conductor 18 of cable 839, arma-
ture 844 and break contact of relay TT and
thence by way of conductor 9 of cable 841
to the winding of the units indicator E, switch
5i6 and right contact thereof to grounded con-
ductor 843. The second restoration impulse
would therefore be applied to the units indi-
cators CE and E over the circuit just desecribed
causing the units indicator E to be advanced to
position 8 and units indicator CE to be ad-
vanced to the position 2.

The third and fourth restoration impulses ad-
vance the units indicator E to positions 8 and
10 and the units indicator CE to positions 3 and
4 respectively.

The fifth restoration impulse advances the
units indicator CE to position 5 and the units

- indicator E to position I or blank. As the units
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indicator E advances to position 11 the switch
516 thereof is moved to the left thereby discon-
necting the indicator winding from greunded
conductor 843 and establishing a circuit from the
winding of the units indicator E by way of con-
ductor 845, contacts of relay STKT 823 and the
switch 408, conductor AGI of cable 188 extend-
ing to contacts of the relay AG, Fig. 4B, which
is. unoperated during the time restoration im-
pulses are received and therefore the circuit is
open at contacts of relay AG thereby preventing
further operation of the units indicators E and
CE in response to additional restoration im-
pulses, the indicator E now being on its blank
position and the storage indicator CE bheing set
to position 5.

At the termination of the restoration im-
pulses relay AG operates causing the operation
of relays TT and TU. :

During the reception of the price impulses for
the trend indicators A, ten actuating or resstting
impulses are received by the indicators CE, the
switch. 516 of these indicators now  resting
against its right contact, and, in the case of the
units indicator, in circuit with conductor 18 of
cable 839, armature 844 and make contact of
relay T'T, conductor {1 of cable 841, contacts of
switch 408 and relay STKT 823, conductor il of
cable 842, winding of the wunits indicator F,
switch 5(6 and left contact thereof, conductor
845, contacts of relay STKT §23 and switch 428,
conductor AGH of cable 188, contacts of relay AG
and thence to ground. The first actuation im-
pulse received from relay A2 applies battery to
the units storage indicator CE in series with the
units -indicator F thereby causing the indicator
F to be advanced to its position | and the storage
indicator to its position 6. The four following
actuation impulses advance the units-indicator
F to its position 5 and the storage indicator to
its position 10.- When the sixth actuation im-
pulse is received, the units indicator F is ad-
vanced to display the digit 6 and the units stor-
age indicator CE is advanced to its position {1
or blank position at which time switch 5{§ of
the units indicator CE is moved to the left
thereby interrupting the circuit to the winding
of the units indicator F whereby the units indi-
cator F is not responsive to additional actuation
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impulses but comes to rest in position §. In like
manner the setting 7 of the fractions indicator E
is transferred to the fractions indicator CE dur-
ing normalization of the fractions indicator ®
and the stored setting in the fractions indicator
CE is subsequently transferred to the fractions
indicator F whereby the price 67 stored in the
indicators E was transferred to the storage in-
dicators and subsequently posted by the indi-
cators F' during the restoration and sctuation of
the indicators A to post a new price.

However, since the price 254, in the first ex-
ample assumed for the item wheat is the first
price of the day for wheat all of the indicators
A to F will be on their blank positions with their
switches 516 moved to the left and the restora-
tion impulses received therefor during the first
half of the revolution of the distributor DRI
will be ineffective to cause restoration of the
selected indicators in the manner just described
as these indicators are now resting at their blank
position.

When brush Bl engages segment 24 of ring
RI{ a negative pulse is received over the line 490
causing relay P3 to operate in response to the
first impulse of the signal for the fractions digit
5 of the price. The operation of relay P3 ap-
plies battery to conductor I of cable 7188, arma-
ture 789 and break contact of relay LCH, con-
ductor 2 of cable 788, armature 4i3 and make
contact of relay S2, armature 446 and break
contact of relay RT, armature 445 and make con-
tact of relay RTI, conductor 3 of cable 43§ to
the winding of relay A4, thereby causing the re-
generator unit RGR4 to operate and apply bat-
tery to conductors FI, ¥2 and F3 of cable 5i2
thereby to operate the fractions indicators of the
OP, HI and LO ranges of relay STK 823, Fig.
4H. When relay A4 operates and applies bat-
tery to conductor F4 of cable 5§12, this circuit is
extended through resistance 513, operated con-
tacts of relay LAI, conductor & of cable 881 s
armature 895 and break contact of relay LODT,
conductor 4 of cable 846, armature 850 and make
contact of relay TSFR, conductor 2 of cable 702,
armature 848 and meake contact of relay 'TU,
conductor 2 of cable 841, contacts of switch 408
and relay STKT 823, conductor 2 of cable 842,
winding of fractions indicator A, switch 5{6 and
left contact thereof, conductor 849, contacts of
relay STKT 823 and switch 488, conductor 849,
contacts of relay STRT 823 and switch 408,
conductor AG2 of cable 188, contacts of relay
AG and thence to ground, thereby causing the
operation of the fractions indicator A. As the
distributor brush Bl engages segments 26, 28,
30 and 32 of the ring RI of the distributor DRI,
four additional negative impulses are received
over the line 400 thereby operating the relay P3
and regenerator RGR4 to cause the fractions in-
dicators of the OP, HI and LO ranges of item
number 823 and the fractions indicator A asso-
clated with relay STKT 823 to be stepped ahead
to display the digit 5.

During the time that the brush B2 of the dis-
tributor DRI was passing over the even num-
bered segments 24 to 40, nine negative impulses
were received over line 481 thereby causing the
cperation of relay P4 and regenerator RGR2.
The operation of relay A2 applied resetting im-
pulses to the conductors T1 to T4 thereby operat-
ing regenerators RGRS and RGRG to transfer the
settings of the storage indicators to the indica-
tors B to F but, since in the example assumed,
the price received over the lines 400 and 481
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is the first price of wheat for the day, there is
no storage in the storage indicators CA to CE
and the restoration impulses are without effect
at this time.

When the distributer brush B2 engages seg-
ment 23 of the ring R2 of distributor DRI, a posi-
tive impulse is received over line 48! causing re-
lay P2 to cperate and apply battery to conductor
I of cable 412, armature 4271 and make contact
of relay S2, armature 524 and make coniact of
relay Sf, armature 428 and make contact of re-
lay RT', cenductor 2 of cable 436 to the winding
of relay A3 causing the regenerator RGR3 to
operate. The operation of regenerator RGR3
applies babtery to conductors Uf, U2, U3 and
U4 of cable 512, resistances 513, contacts of re-
lays OP{, HIl, LOl and LAl to conductors 6,
9, {2 and 5 of cable 5!8, armatures 5189, 683, 634
and 635 and the break contacts thereof of relay
RT, conductors 7, 19, 13 and (5 of cable 489,
conductors T, I1 and I5 of cable 587, the con-
ductor 16 of cable 439 extending to armature
884 and break contact of relay LODT, conductor
3 of cable 845, armature 847 and make contact
of relay TSFR, conductor 3 of cable 792, arma-
ture 851 and make contact of relay TT, conductor
| of cable 841, contacts of switch 498 and relay
STKT 823, conductor | of cable 842, and thence
to the winding of units indicator A, thus causing
the units indicator A to operate and the units
indicators of the open, high and low ranges of
the item wheat to be actuated.

The operation of relay P2 in response to the
second positive impulse received over line 491
caused regenerator RGR3 to operate and step
the units indicators of the OP, HI and LO ranges
of the relay STK 823 and the units indicator A
associated with the relay STKT 823 to display
the digit 2.

The switches TS2 and US2 of Fig. 1 having
been set to their positions 19, the second revolu-
tion of the distributor DR2 which oceurs, it will
be recalled, immediately following the comple-
tion of the revolution of distributor DRI, causes
the stock number 800 to be transmitted over
the lines 488 and 481 as a release signal to the
selector.

Relays TO and UO, Fig. 4D, operate in re-
sponse to the tens and units digits 0 of the stock
number release signal, relay W3 operating in
series with relay TO, and relay W4 in series with
TO as the impulse representing the tenth nega-
tive signal over lines 446 and 401 is removed.

When armature 482 of relay S3 moves to the
operated position, a circuit is closed from bat-
tery at armature 461 of relay RLS, conductor
859, armature 482 and make contact of relay
83, conductor 481, armature 425 and make con-
tact of relay TO, conductor 526, make contact
and armature 827 of relay UO, conductor 528,
winding of relay CO to ground thereby operat-
ing relay CO. A circuit is also closed from bat~
tery at armature 461 of relay RLS, conductor
459, armature 482 and make contact of relay
S8, conductor 481, armature 525 and make con-
tact of relay TO, conductor 626, resistance 529,
Fig. 4F, to the winding of relay O1—O9% and
thence to ground, causing relay O1—O089 to oper-
ate.

As brush B2 engages segment LC of the ring
R2, a signal of negative polarity is applied to con-
ductor 468! causing relay P4 to operate and anply
battery to conductor 2 of cable 412, armature
422 and make contact of relay S2, armature 498
and break contact of relay SR to the winding of
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velay LC which operates. The opening of the
armatures 530, 638 and 680 of relay LC removes
batter from conductors I, 2 and 3 of-cable 503
causing the release of the operated range relays
OPI to LAI and the item selection relays STK
823 and STKT 823. Relays Sl and AG release as
their locking circuits are interrupted at arma-
ture 488 and break contact of relay LC.

As the negative signal is removed from conduc-

tor 401, relay P4 releases and at -its armature i

opens the operating cireuit of relay LC which
releases and restores battery to conductors { and
2 of cable 523 thereby preparing these circuits
for locking the range relays during the trans-

mission of a subsequent quotation. The releass 1;

of relay LC also applies battery thrcugh conduc-
tor 3 of cable 503 to a contact of each of the
range relays in parallel, which upon operation
of one or more of these range relays is applied

by way of conductor 21 of cable 587 to the'lock- o

ing contact 659 of each of the stock relays STK,
Fig. 4H, of ‘all the relays STK associated with
indicators classified according to their close, high,
1ow and last characteristies, such as relay STK
123, for maintaining the -selected relay STK in

o

the operated position for reception of the sub-

sequent impulses to the associated indicators.
The release of relay LC completed a cireuit
from battery at armature 496 and make contact
of relay S2, conductor- 435, break contact and
armature 494 of relay AG, break contact and

39

armature 483 of relay LC, armature 831 and make |

contact of relay CO, conductor 462, winding of
relay Al, break contact and armature 483 of relay
AA[ to ground thereby operating relay Al of re-

35

generator RGRI. Regenerators -RGR2, RGR3

and RGR4 operate from: regenerator RGRI as
previously described but perform no other func-
tion at this time. ’

Relay RLS operates on a circuit from- its
grounded winding, make contact and - armature
539 of relay S3, break contact and armature 510
of relay AG, conductor 456, make contact and
armature 455 of relay Al to battery. Relays S2,

CLH and Y1, 0{—08 and CO reléease as their sev-
eral locking circuits are interrupted at break con- )

tacts and armatures 476 of relay RLS.
As armature 496 of relay S2 moves to the un-
operated position, relay -Al releases causing the

release of regenerators RGR2 to RGRA. As ar-,
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mature 455 of relay Al moves to the uncperated A

position, battery is removed from the winding of
relay RLS causing relay RLS to release. Re-
lay S3 releases as the holding circuit thereof is

opened at armature §12 and make contact of re-

lay RLS.

The price 25 corresponding to the item wheat
is now posted by the U and F indicators of the
open, high and low ranges of relay STKT 823
and by the U and F indicators of position A as-

sociated with the relay STKT 823. - Assume, by~

way of example, that the next successive price of
wheat is $1.03%. The manner in which the A
indicators operate to post the new price, 3%, and

the receiving apparatus operates to post the price
254 on the B indicators of the item wheat will™

now be described.

Since the U and ¥ indicators A are not resting
on their blank positions at the time restoration
impulses are received over lines 400 and 401, these
restoration impulses cause the A indicators U and
¥ to be actuated to their blank positions in se-
ries with the storage indicators U and P of the
CA position. The operation of regenerator RGRS,

Fig. 4G, in response to the first restoration im-~
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pulse applied battery to conductor 3 of cable 852,
winding of CA storage indicator U, switch- 516
and left contact thereof, conductor I -of cable
839, armature 853 and break -contact of relay
STRT 823, conductor | oi-cable 842, winding of
units indicator A, switch 516 and right contact
thereof to ground at conductor §43, thereby caus-
ing the units indicators CA and A to operate in
series and, as regenerator RGRE releases at the
termination of the first restoration impulse, the
units indicator CA is advanced to position one and
the units indicators A -to position three. As the
units indicator . CA-moved to position one, the
switch 516 thereof moved to the right, thereby
substituting conductor 2 of cable 839 and arma-
ture 854 and break contact for conductor { of
cable 839 and armature 853 and break contacts
respectively of the circuit just described.

The following eight restoration impulses re-
ceived over the line 4808 cause the units storage
indicator CA to be advanced to- positicn 9 and
the units indicator A to its blank position with
the switch 516 thereof in engagement with its
left contact, thereby interrupting the pulsing cir-
cuit to the indicators and rendering them un-
responsive  to the tenth restoration impulse.re-
ceived over the line 460. -

During the time that the setting of the units
indicator A was being transferred to the units
storage indicator CA, the fractions indicator A
was being transferred to the fractions storage
indicator CA. Since the digit 5 was displayed
by the fractions indicator A at the beginning of
restoration impulses, -six impulses were required
to restore the-fractions indicator A to blank and
advance the fractions storage indicator CA to its
position 8. S R

At the completion of the restoration-impulses
received over the line 498, relay AG is operated
and actuation impulses correspending to- the
price 3% -are received over the tens and ‘units
channels and cause. the A indicators U and F to
be actuated to their. positions & and { respec-
tively. - -

While-brush B2 is passing over segments FP,
26, 28, 30,-32; 34, 36, 38 and 40 of ring R2 of the
transmitting - distributor, nine negative impulses
are received over the line 481 causing the relay
P4 to operate and apply battery to conductor
2 of cable 412, armature 422 and make contact
of relay 82, armature 488 -and make contact of
relay SR, armature 451 and break contact: of
relay RT, conductor {9 of cable 188, make con-
tact and armature 855 of relay RT2, Fig. 41, con-
ductor 6 of cable 188 to the winding of relay A2,
thereby causirig regenerator RGR2 to operate.
The operation of regenerator RGRZ applies bat-
tery to conductors T1 to T4 of cable 188, conduc-
tor T, extending to armature 787 of relay RT2
from whence thé circuit is continued by way of
the make contact and maké contact and arma-
ture 8338 of relay RG—CI, conductor f of cable
823 to the winding of relay A5 thereby causing

" regenerator RGRS to operate. - In'a similar mah-
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ner conductor T2 is connected to armature 798
of relay RT2 from. whence the circuit is con-
tinued by way of its make contact, make con-
tact and armature 834 of relay RG—CI, conduc-
tor 2 of cable 8§23 to the winding of relay A8,
thereby causing .regenerator RGRS6 to operate.
The. battery impulses transmitted over conduc-
tors T3 and T4 of cable 188 are applied by way

'of armatures 199 and 880 and make contacts of

relay RT2, make contacts and armatures 837
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and 838 of relay RG—CI to the windings of the
storage indicators CE.

Regenerator RGRS is connectéd by way of ca-
ble 856 to the windings of the indicators CC and
CD and regenerator RGRS is connected by way
of cable 852 to storage indicators CA and CB.
It will be recalled that, at the time this impulse
is received, storage indieator U of the position
CA is set to position 9 and the CA fractions in-
dicator to position 6. The operation of regen-
erator RGRS applies battery to conductor 3 of
cable 852, winding of units indicator CA, switch
516 and right contact, conductor 2 of cable 839,
armature 854 and make contact of relay TT,
conductor 3 of cable 841, contacts of switch 283
and relay STKT 823, conductor 3 of cable 842,
winding of units indicator B, switch 516 thereof
and left contact, conductor 849, contacts of re-
lay STKT 823 and switch 408, conductor AG?2
of cable 783, contacts of relay AG and thence
to ground. As the negative impulse is removed
from conductor 401, relay P4 and regenerators
RGR2, RGRY and RGR6 release thereby caus-
ing the units storage indicator CA to be ad-
vanced to position 10 and the units indicator B
to position . The second negative impulse on
conductor 401 caused regenerator RGRS to op-
erate and set the units indicator B ahead to dis-
play the digit 2 and the units storage indicator
CA to be advanced to its blank position, thereby
moving the switch 516 of the storage indicator
U of the CA position to the left and bring the
winding of the CA units indicator in circuit with
conductor | of cable 829 which is open ai arma-
ture 853 of relay TT, thereby making the units
indicator B unresponsive to the eight additional
impulses about to be received and causing the
units indicator CA to remain at its blank posi-
tion. .

The fractions indicator B was moved to its
position 2 in series with the wiriding of the frac-
tions indicator CA which was advanced from po-
sition 6 to position 8 during this operation. The
three following impulses cause the fractions in-
dicator B to be stepped ahead to display the digit
5 and the fractions indicator CA to ke stepped
ahead to its blank position. The price 25 has
now heen transferred from the A to the B indi-
cators of the item wheat, the B indicators being
actuated to their settings during the time that
the A indicators were being actuated to post the
price 3%;.

Nine resetting impulses of negative polarity
are received over line 40! causing the operation
of relay P4 and regenerators RGR2, RGR5 and
RGRE. The manner in which the tenth reset-
ting impulse is generated will now be described.

The operation of relay AG applied ground to
conductor 7 of cable 788 extending to cne end
of the winding of relay PG, Fig. 4G. A% the
completion of the actuation impulses, relay SR
is caused to release and close a circuit from bat-
tery at the armature 488 and break contact of
relay LC, armature 445 and break contact of
relay SR, conductor 444, conductor 8 of cable
188, armature 85T and make contact -of relay
TSFR, Fig. 4G, armature 838 and break con-
tact of relay PGC, winding of relay PG to ground
on conductor 7 of cable 188 thereby causing re-
lay PG to operate and apply battery by way of
its armature 868 to conductor 2 of cable 881,
make contact and armature 855 of relay RT2,
_conductor 6 of cable 188 and thence to the wind-
ing of relay A2 thereby causing regenerator B
‘RGR2 to operate. The operation of relay A2-
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at armature 852 and make contact thereof ap-
plies battery to conductor 5 of cable 788, arma-
ture 863 and make contact of relay RT2, con-
ductor | of cable 851, armature 854 and make
contact of relay PG to the winding of relay PGC
and thence to ground, thereby causing relay
PGC to operate and at its armature 858 inter-
rupt the circuit to relay PG which releases. Re-
lay PGC upon operation locks by way of its
make contact and armature 885, conductor 4 of
cable 738 to battery at the break contact and
armature 4€{ of relay RLS. The operation of
the pulse generator cut-cff relay PGC prevents
further operation of regenerator RGR2. This
local operation of regenerator RGR2 causes the
transmission of the tenth impulse to the storage
indicater unifs, nine impulses having been re-
ceived as negative impulses over the fractions
channel.

In the specific embodiment of my invention
shown on Fig. 4I of the drawings, six prices are
simultanecusly displayed by the indicators A to
I", the prices displayed on the indicators A to E
being transferred to the storage indicators CA to
CE and subsequently posted on the indicators B
to F. It will be understood, however, that a
much greater number of prices or values of an
item may be posted without departing from the
invention by merely increasing the number of
indicators employed for posting the trend prices
and correspondingly increasing the number of
storage indicators and duplicating the control
circuits therefor.

Selection of particular groups cf indicators

Any of the indicators A to F may be selected for
cperation and actuated to any desired setting
without transferring the first settings of the
selected indicators to the indicators of higher

-alphabetical position. Assume, by way of exam-

ple, that it is desired to change the setting of the
indicator A without changing the settings of any
of the indicaters B to F. This is accomplished
in the following manner:

The switch-RW, Fig. 1, is operated to ¢lose its
contacts and the stock number, range and price
switches of the keyset KS are moved to their
proper positions and the start key is actuated.
The operation of the re-write key RW applies
negative battery to segment 45 of the ring Rl of
the associated distributor, thereby: causing a sig-
nal cf negative polarity to be received over the
line 438 during the -time relay LC, Fig. 4B, is
operated.

The operation of relay LC, it will be recalled,
at its armature 4562 and make contacts thereof,
applies battery-to conductor 3 of cable 738 and
thence to the winding of relay LCI, Fig. 4G, caus-
ing relay LCI to operate. Relay P3 operated in
response to the rewrite signal received over con-
ductor 480 and applied battery to conductor | of
cable 188, armature 188 of relay LCI and make
contact thereof, thence to the windings of relays
RWI and RW in parallel thereby causing relays
RWI! and RW to operate. Relay RWI! locks by
way of its armature 836 and make contact there-
of to the make contact and armature 867 of relay
LCI and thence to battery thereby holding relay
RW operated.

Referring now to Fig. 15 which shows the
Tanges corresponding to the settings of the switch
RA with the RW key operated, it will be noted
that the switch RA is set on its position 8 to re-
write the indicators A thereby causing relay CLS
of the range counting chain, Fig, 4C, to operate,
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The operation of relay CLS at its armature
867 applies battery to conductor 10 of cable 634,
contacts 868 of relay RA, conductor 18 of cable
185, armature 869 and make contact of relay
RWI, conductor 2 of cable 870 to the winding of
relay A—RW which operates; relay RA having
operated when relay LCI moved its armature 867
into engagement with the associated make con-
tact thereby applying battery to conductor 12 of
cable 795. The release of relay LC ab its arma-
ture 680 applies battery to conductor L1 of cable
188, make contact and armature 871 of relay
A—RW thereby causing relay A—RW to be
locked in the operated position until relay LC
again operates. ;

The operation of relay A—RW at its armature
872 applies battery to the winding of the relay
TSFR from whence the circuit is continued by
way of armature 818 and make contact of relay
RT2, conductor 819 to ground at contact 821 of
relay STK'T 823, thereby causing relay TSFR to
operate. Relay A—RW at its armature 824 re-
moved battery from conductor 3 of cable 823 ex-
tending to the winding of the regenerator cut-in
relay RG—CI thereby preventing the operation
of relay RG—CI and the regenerators RGRS5 and
RGRS and the storage indicators CE. The units
indicator A is operated by regenerator RGR3
from battery at armature 813 and make contact
of relay A3, resistance 874, conductor 16 of cable
188, armature 875 and make contact of relay
A—RW, armature 876 and make contact of relay
TSFR, conductor 4 of cable 192, conductor | of
cable 841, contacts of switch 408 and relay STXT
823, conductor | of cable 842, winding of units
indicator A, switch 518 and right contact to
grounded conductor 843 for restoration impulses
and switch 516 and left contact to ground on.con-
ductor 849 for actuation from blank to position
i, the succeeding actuation impulses being trans-
mitted over a circuit including grounded conduc-
tor 843.

The fractions restoration and actuation im-
pulses-are received from armature 877 and make
contact of relay A4 through resistance 878, con-
ductor 171 of cable 188, armature 819 of relay
A—RW and make contact thereof, armature 881
and make contact of relay TSFR, conductor 5 of
cable 792, conductor 2 of cable 841, contacts of
switch 408 and relay STKT 823, conductor 2 of
cable 842 to the winding of the fractions indi-
cator A.

Conductors 16 and 1T of cable 788 are also
extended to armatures of relays B—RW to
F—RW which operate similar to relay A—RW in
accordance with the range signal received.  The
operation of any of the relays B—RW to F—RW
removes battery from the winding of relay
RG—CT and completes circuits from regenerators
RGR3 and RGRY to the selected U and F indi-
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cators respectively of positions B to F thereby -

enabling any of these indicators to be actuated to
a new setting without operating the storage indi-
cators CA to CE.

Wipeout

To wipe out the prices set up on the indicators
A to P, the range switch of the keyset is set on its
position 6 and the RW key operated. The relay
OP of the range counting chain operates and ap-

plies battery to conductor 6 of cable 634, contacts :

of relay RA, conductor 6 of cable 795, armature
822 and make c¢ontact of relay RWI, conductor |
of cable 810 to the winding of relay WO causing
relay WO to operate and lock by way of its arma-
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ture 883 and make contact to batfery on conduc-
tor 11 of cable 188. The operation of relay WO
at-its armature 884 and make contact applies
battery to the winding of relay TSFR, causing
relay TSFR to operate and at its armature 822
apply ground to the winding of relay RG—CI
causing relay RG—CI to operate and at its arma-
tures 833 and 834 complete cperating circuits for
regenerators RGRS and RGRS. )

While restoration. impulses aré being received
over the line 409, the indicators A to E are
restored to their blank positions and their set-
tings transferred to storage indicators CA to CE.
Indicators F' are restored by restoration im-
pulses over conductors 16 and 17 of cable 188,
armatures 855 and 886 and make contacts of
relay WO, armatures 850 and 847 and make con-
tacts of relay TSFR, conductors 3 and 2 of cable
192, armatures 848 and 851 and break contact
of relays TU and TT respectively and thence by
way of conductors I1 and 12 of cable 84i to the '
indicators F. :

The operation of relay AG at the completion of
the restoration impulses applies ground to con-
ductor T of cable 188, make contact and arma-
ture 887 of relay WO, conductor 2 of cable 888,
winding of relay WOI, conductor | of cable
888, break conbtact and armature 889 of relay
LCI to battery thereby causing relay WOI to
cperate and at its armature 830 interrupt the
locking cireuit to relays STKT 823 and STK 823
causing relays STKT 823 and STK 823 to release,
the release of relay STKT 823 disconnecting the
windings of indicators A to E from conductors |
to 18 of cable 84f. . The operation of relay WOI
at its armatures 890 connects conductors | to 10
of cable 841 through resistances 881 to ground
thereby substituting the resistances 881 for the
indicators A to E during normalization of the
storage indicators CA to CE.

As the ten resetting impulses are received by
the storage indicators CA to CE, these indicators
operate in series with the resistances 891 through
armatures 890 of relay WOI thereby restoring the
storage -indicators to their blank positions.

The operation of relay LC at the completion
of the revolution of the transmitting distributor
removes battery from conductor 11 of cable 188,
thereby releasing relay WO. With relay AG re-
leased, relay WOI releases and relays TT and
TU releagse. The release of relay WO at its
armature 884 causes the release of relay TSFR
and relay RG—CI.

Posting final prices
The indicators G and H of Fig. 4I are em-~

‘ployed for posting the final price of the day

which, in the case of wheat, for example, may
be two prices comprising a “split” final price.
The posting of a “split” final price is accom-
plished in the following manner. 'To post a price
on indicator G, the stock designation number
723, in the case of wheat, is employed thereby
selecting relay STKT 823 by means of the arma-
ture 584 of relay HT which is connected to the
corresponding armature of relays H6 and HS8 of
the hundreds digit counting chain, Fig. 4C. The
operation of relay HT at its armature 6471 ap-
plies battery to conductor I of cable 848, break
contact and armature 649 of relay RTI to the
winding of relay RT which operates and locks by
way of its make contact and armature 65t to
battery at break contact and armature 634 of
relay LC.

The range switch of the keyset KS is set-to
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its terminal f and the key switch RW is operated
thereby causing relay LA of the range counting
chzin to operate. Relays RW and RWI operate
when the rewrite signal is received. The opera-
tion of relay LA applies battery to conductor |
of cable 624, contacts of relay RA, conductor {
of cable 785, armature 892 and make contact of
relay RWi, conductor 2 of cable 893, winding
of relay LOD and thence to ground causing re-
day LOD to operate, and lock by way of its make
contact and armature 894 to conductor I of
cable 788 extending to break contact and arma-
ture 688 of relay I.C and thence to battery.

The operation of relay LOD at its armature

832 and make contact thereof applied battery

to the winding of relay LODT from whence the
circuit is continued by way of conductor 819,
armature 823 and make contact of relay TSFR
to ground, thereby causing relay LODT to oper-
ate. Regenerator RGR3 is controlled at this
time from relay P2 over the following circuit:
Battery at make contact and armature of relay

PZ, conductor | of cable 412, armature 427 and
make contact of relay S2, armature 524 and
make contact of relay SI, armature 438 and
brezk contact of relay RTI, armature 437 and
make contact of relay RT, armature 445 and
break contact of relay RTI, conductor 2 of cable

435 and thence to the winding of relay A3. The
operating circuit for the units indicator G is
as follows: Battery at armature 895 and make
contact of relay A3, conductor U4 of cable 512,
resistabce 8§13, conductor 2 of cable 861, arma-
ture 88% and make contact of relay LOD, con-
ductor § of cable 831, conductor 5 of cable 518,
armature €856 and make contact of relay RT, con-
ductor i4 of cable 499, armature 897 and make
contact of relay LODT, conductor | of cable 898,
contacts of switch 488 and relay STKT 823, con-
ductor | of cable 889 and thence to the winding
cf the units indicator G.

The operation of relay P3 caused regenerator
RCR2 to cperate over the following circuit: Bat-
tery at make contact and armature of relay P3,
conductor | of cable 188, armature 789 and break
contact of relay LCH, conductor 2 of cable 188,
armature 413 and make contact of relay 82,
armature 446 and make contact of relay RT,
conductor { of cable 486, extending to the wind-
ing of relay A2 of regenerator RGR2. The oper-
ation of relay A2 of regenerator RGR?2 applies
battery to conductor T4 of cable 788, armature
803 and break contact of relay RT2, conductor
4 of cable 786, resistance 513, conductor | of
cable 80!, armature 96! and make contact of
relay LOD, srmature 882 and make contact of
reluy LODT, conductor 2 of cable 898, contacts
cf switch 488 and relay STKT 823, conductor 2
of cable §89, and thence to the winding of the
fractions indicator G. The U and F indicators
G are operated over the circuit just deseribed in
accordance with the signals received over the
tens and units channels of conductors 480 and
461,

When it 1s desired to set up a price on the units -

and fractions indicators H of wheat, for example,
the stock number 823 is employed thereby causing
the operation of relays H8 and RT{ in parallel with
relay RT2 and the switch RW of the keyset is
moved into engagement with its contacts. The
range switch RA is set to its position f.

The operating circuit for the units indicator H
is as follows: With relay RTI operated, regen-
erator RGR3 is controlled by the relay P2 over
the following circuit: Battery, make contact and
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armature of relay F2, conductor I of cable 412,
armature 821 and make centact of relay S2,
armature 324 and make contact of relay Si, ar-
mature 438 and make contact of relay RTI, con-
ductor 2 of cable 436 and thence to the winding
of relay A3. The fractions regenerator RGR4 is
controlled by relay P3 at this time over the fol-
lowing circuit: Battery, make contact and arma-
ture of relay P3, conductor | of cable 788, arma-
ture 789 and break contact of relay LCI, con-
ductor 2 of cable 788, armature 443 and make
contact of relay S2, armature 446 and break
contact of relay RT, armature 445 and make con-
tact of relay RTI, conductor 3 of cable 438 and
thence to the winding of relay A4,

The operation of regenerator RGR3 applies
battery to conductor U4 of cable 5i2, resistance
613, conductor 2 of cable 801, armature 895 and
make contact of relay LOD, conductor 5 of cable
301, conductor 15 of cable 518, armature 885 ahd
break contact of relay RT, conductor 16 of cable
489, armature 864 and make contact of relay
LODT, conductor 3 of cable 838, contacts of
switch 488 and relay STKT 823, conductor 3 of
cable 899 and thence to the winding of the units
indicator H.

The operation of regenerator RGR4 ot the ar-
mature 687 of relay A4 applies battery to con-
ductor F4 of cable 512, resistance 5i3, conductor
3 of cable 881, armature 982 and make contact of
relay LOD, armature &35 and make contact of
relay LODT, conductor 4 of cable 838, contacts
of switch 488 and relay STKT 823, conductor 4
of cable 833 and thence to the winding of the
fractions . indicator H. Thus, the impulses re-
ceived over the tens channel cause the cperation
of relay P2, regenerator RGR3 and units indi-
cator H and the impulses received over the units
channel cause the operation of relay P3, regen-
erator RGR4 and the fractions indicator . The
final or last-of-day prices are thus posted on
the indicators G and H.

Posting nominal price

When the market activity has been insufficient
to create a price for a commodity within a cer-
tain period of time, a quotation for the com-
modity is established by a committes on the Com-
modities Exchange. Such a quotation is referred
to as a nominal quotation and is posted on the
indicators designated N OM, Fig. 4H.

When posting a nominal price for the com-
medity wheat, for example, the stock designation
number 623 is employed thereby causing relay
H6, Fig. 4C, to operate and select the item 823
by means of armature 588 of relay H6 which, it
will be recalled, is electrically connected to the
corresponding armature of relays H7 and Hs.

The range switch RA is set to itg position T and
the rewrite key RW is cperated thereby causing
the operation of relays RW and RWH, With the
range switch set on position 7 the relay UN, Fig.
4C, operates and connects battery to conductor 3
of cable 634, conductor 8 of cable 185, armature
784 and make contact of relay RWH{, conductor |
of cable 893, winding of relay NOM, conductor
819, armature 820 and make contact of relay
TSFR, and thence to ground causing relay NOM
to operate and lock by way of its armature 243
to hattery on conducior {1 of cable 788.

The operation of relay Pl in response to the
restoration impulses causes regeneraior RGRI
to operate and establish operating circuits for
regenerators RGR2, RGR3 and RGR4 which op-
erate to transmit the restoration impulses to the
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nominal indicators T, U and F respectively. The
operation of relays P2, P3 and P4 in response to
the tens, units and ‘fractions price digits respec-
tively received over the lines. 480 and 401 cause
the operation of regenerators RGR2, RGR3 and
RGR4 to transmit the price digits to the indi-
cators T, U and F respectively of the nominal
range. ‘The operating circuit for the nominal in-
dicator 'T follows: Battery at armature 688 and
make contact of regenerator RGRZ2, cenductor
T4 of cable 188, armature 800 and break contact
of relay RT2, conductor 4 of cable 198, resistance
513, conductor | of cable 804, armature 804 and
make contact of relay NOM, armature 802 and

break contact of relay LODT, conductor 18 of I

cable 863, conductor 18 of cable 507, contacts of
switch 468 and relay STK 823, conductor 905 and
thence to the winding of the tens indicator of
nominal range.

The operation of regenerator RGR3 applies
battery to conductor U4 of cable 512, resistance
513, conductor 2 of cable 891, armature $88 and
make contact of relay NOM, cenductor 5 of cable
801, conductor +5 of cable 518, armature 685 and

break contact of relay RT, conductor {6 of cable -

499, armature 864 and break contact-of relay
1.ODT, conductor 3 -of cable 846, armature 8417
and break contact of relay TSFR, conductor 2
of cable 846, conductor 19 of cable 883, conductor
{9 of cable 507, contacts of switch 408 and relay
STK 828, conductor 89T and thence to the wind-
ing of the units indicator for the nominal rarae.

The operation of regenerator RGR4 applies
battery to conductor F4 of cable 512, resistance

513, conductor 8 -.of cable 801; armature 808 and -3

make contact of relay NOM, armature 885 and
break contact of relay LODT, conducter 4 of
cable 845, armature 850 and break contact of re-
lay TSFR, conductor I of cable 846, conductor 29
of cable 833, conductor 20 of cable 587, contacts
of switch 488 and relay STK 823, conductor 969
and thence:to the winding of the fractions indi-
cator for the nominal range.

As heretofore "stated, other types of trans-
mitters may be employed with the system of the
present invention, as for example, the frans-
mitting: and. retransmitting apparatus of my
Patent No. 2,248,822, issued July -8, 1941, for
Signalling systems, certain modifications -being

required to adapt the retransmitting apparatus-

thereof for use with the receiving mechanism of
Figs. 4A to 4I whereby all of the speeific func-
tions of the receiving apperatus may be made
effective. - These minor modifications are shown

in detail on Fig. 5 of the drawings, only-as much.

of the retransmitting apparatus being shown as
is necessary for a-complete understanding of the
operation of the modified retransmitter.

Referring now to Fig. 5 of the drawings, the
transmitting apparatus of Figs. 1A and 1B of my
aforesaid application are represented diagram-
matically by the rectangle designated T. Tt will,
of course, be understood that the transmitter T
transmits positive and negative signals over the
line I in permutation ccde in accordance with
the selection; price and range codes of Figs. 6, 7
and 8, these signals being received by the line
“relay LR of the retransmitting apparatus which
operates to move its armature into engagement
with its contacts M or S in accordance with the
polarity of the signal received.

When a start signal is received over the line L,
relay LR ‘moves its armature into engagement
with the contact S thereof thereby sctiing the

receiving distributor RD into operation. As the i
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brush RBI thereof passes over segments I-to 32
of the receiving ring RR?2, the signals corre-
sponding to the hundreds, fens and units digits
of the item designation number, range and price
of the item are received, the multiplex or re-
write signals, as the case may be, being received
during the time that the brush is passing over
segments 13 to 17. The hundreds -digit of the
item designation is stored in the relays THSI fo
THSA which are operated in permutation code in
accordance with the value of the digit. In a
similar manner the fractions portion of the price
is stored in the relays FP6 to FP8.

When an item, such as wheat for example, is
to be selected for trend posting the relays THS4
are operated to select the digit 8, relays IHSH,
THS3 and THS4 are unoperated and relay THS2
is operated in accordance with the permutation
code employed for selecting the digit 8, Fig. 6.
The contacts and interconnecting circuits there-
of of relays IHSI to IHS# are represenfed dia-
grammatically by the triangle HD.

The operation of relays THSI to IHS4 in the

manner described applied battery through their

contacts to selection lead 8, winding of the re-
setting impulse control relay IC, conductor 923
and thence to segment 20 of ring TRI of the
transmitting distributor TDF. The engagement
of this segment by the brush TB, applies ground
to one end of the winding 1 of relay IC, causing
relay IC to operate and lock by way of its wind-
ing 2, contact and armature 924 to ground at the
break contact and armature 308 of the release
relay RLS. 'The operation of relay IC at its arm-
ature 925 interrupts the circuit between  the
fractions pulse cutoff relay FPC and the contacts
of the fractions storage relays FP6 to FP8 and
connects the winding of relay FPC by way of
conductor 226 to segment 41 of ring TRI{.

When brush TB engages segment 40 of ring
TR3, the ninth negative impulse is transmitted
over the fractions channel for resetting the
storage indicators and transferring the prices
stored therein to the trend indicators. This cir-
cuit includes grounded segment of ring TR4,
brush TB, segment 40 of ring TR3, conductor
921, armature 234 and break contact of relay
FEC, make contact and armature 233 of relay
USC, conductor 828, winding of {ransmitting re-
lay S4 to battery, thereby causing relay s4 to
operate and transmit a negative impulse over line
R2. When brush TB engages segment 41 of ring
TRA ground is applied to conductor §26, make
contact and armature 925 of relay IC and thence
to the winding of the fractions price cut-off relay
FPC, causing relay FPC fo operate and ab its
armature 234 interrupt the circuit to the winding
of relay S4, thereby causing relay S4 to release
after nine impulses have been transmitted over
the fractions channel regardless of the setting
of the fractions price storage relays FPS, FP1
snd FPS.  The subsequent operation of relay
RI5 removes ground from armature 924 of relay
IC thereby causing relay IC to release.

Yhen a rewrite signal is received over the line
1, relays MXI, MX2, MX3 and MX5 are unop-
erated and relay MX4 is operated thereby clos-
ing a circuit from grounded armature 829 and
bresk contact of relay MXI, armature 831 and
break contact of relay MX2, armature 932 and
break .contact of relay MX3, armature 833 and
make contact of relay MX4, armature 934 and
break contact of relay MX3, conductor 935,
winding of range shift relay RAS and thence
to battery, causing relay RAS fo cperate and
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lock by way of its armature 935, break contact
and- armature 927 of relay RUL to ground.
When brush TB engages segment 46 of ring TR3,
ground is applied to conductor 838, armature
989 and make contact of relay RAS and thence
to the winding of relay S3, causing relay S3 to
operate and transmit a negative impulse over
line Ri during the time that relay LCI, Fig. 4G,
is operated thereby to cause the operation of
relays RW and RWI of the receiving apparatus.
This signal, it will be recalled, controls the se-
lection of one of the ten ranges of Fig. 8 instead
of one of the ranges of Fig. 7, by the operation
of relays RW and RWI.

As brush TB engages segment 38 of ring TR2
during the succeeding revolution of the distribu-
tor TDI, ground is applied by way of conductor
941 to the winding of relay RUL from whence
the circuit is continued by way of armature 942
and make contact of relay RAS to battery there-
by causing relay RUL to operate and at its arma-
ture 837 remove. ground from the locking circuit
of relay RAS. Relay RAS releases and removes
battery from the winding- of relay RUL which
releases.

Although a complete system for stock and com-
modity quotations has been described in Figs. 1
to 15 including transmitting apparatus con-
trolled by keyboards, and a complete receiving
mechanism comprising a distributor, regenera-
tor units, storage relays, item selecting mecha-
nism, price selector and display board, it will be
understood that each of these units is capable of
use independently and in combination with other
units or other systems and is particularly adapt-
able to systems for posting information re-
lating to airway traffic, announcement or bul-

-letin information other than market quotation
services.

Also, the. illustrated form of transmitter
shown in Figs. 1 and 2 may be replaced by other
transmitters suitable for the purpose for send-
ing the signals to the receiving apparatus shown
in Figs., 4A to 4I. For example, a transmitter
such as shown in my Patent No. 2,248,822, may
be employed to transmit the signals to the re-
ceiving apparatus instead of the transmitter of
Figs. 1 and 2.

A suitable arrangement for adapting my in-
vention to a system for posting information rela-
tive to airway traffic for example, is shown on
Fig. 12 of the drawings, which shows a duplex
system of transmission of the impulses repre-
senfing item selection and numerical signals
over two channels of communication, although
it will be understood that a single channel only
may be employed for this purpose. The selector
and. control apparatus of Fig. 12 is shown in
diagrammadtic form on Figs. 4A to 41 of the draw-
ings and controls the operation of a flisht preg-
ress board on which is posted information rep-
resenting the altitude and time of aircraft pass-
ing over each of two markers, the information
thus posted being individual to each flight.

The specific arrangement of the flight progress
board -of Fig. 12 comprises groups of indicators
for posting the flight number, altitude, and time
of passage.of the aircraft over each of two mark-
ers and groups of indicators for identifying the
altitude and time indicators with the associated
flight number. The order of arrival at destina-
tion of the flight appearing on the board is indi-
cated by a series of numerals disposed adjacent
to the flight numbers, the numeral 1, for ex-
ample, indicating that the flight number asso-
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ciated with this numeral is the first to arrive
at destination, the remaining numerals indi-
cating the order of arrival of the remaining
flights associated with the respective numerals.

Fach flight number is posted by a group of
two indicators. In a similar manner the alti-
tude is posed by two indicators, an altitude of
5500 feet, for example, would be posted by the
digits 55. Two groups of indicators are em-
ployed for posting the time, each group com-
prising two indicators. The time 12.15, for ex-
ample, would be posted by selecting the hour
group of indicators and posting the digits 12
thereon and selecting the minutes group of in-
dicators and posting the digits 15 thereon. The
groups of altitude and time indicators are asso-
ciated with a marker, there being two markers
illustrated on the flight progress board of Fig.
12, although it will be understood that addi-
tional markers may be posted by increasing the
number of groups of altitude and time indicators.

Each of the groups of indicators §, correspond-
ing to the flight number, altitude and time re-
spectively, is associated with a three digit item
selection number for selecting the indicators for
operation. The flight number indicators of the
last-to-arrive flight would be selected by the
item designation number 833, for example, the
altitude indicators of marker | by the number
834, the hour and minute indicators of the time
of marker | by the numbers 835 and 836 respec-
tively.

In a similar manner the altitude indicators of
marker 2 would be selected by item designation
number 837 and the time indicators by the item
numbers 838 and 839 corresponding to the hours
and minutes respectively.

The reception of selection signals representa-
tive of the item designation number 833, when
accompanied by a range signal which includes
the last range selection, causes the operation of
an item selection relay associated with the flight
number indicators of arrival 6, whereby these
indicators are actuated to settings in accordance
with the flight number signals received. Asso-
ciated with each of the groups of indicators of
the flight progress board is a group of storage
indicators, Fig. 4I, whereby the flight number
previously set up on the flisht number indicators
6 is automatically transferred to the flight num-
ber indicators 5 in response to signals for the
operation of the flight number indicators 6, the
flight numbers of arrivals 2, 3, 4 and 5 being
automatically transferred to arrivals 1, 2, 3 and
4 respectively.

In a similar manner signals representing the
item number 834 accompanied by a range signal
including the last range selection cause the oper-
ation of altitude indicators 6 of marker | and the
transfer of altitudes posted on altitude indica-
tors 2 to 6 of marker | to altitude indicators [
to 5. The reception of signals corresponding to
the time information of marker I when accom-
panied by last range signals causes the time in-
dicators 6 to be actuated to their new settings
and the time posted on the time indicators 2 to

-6 to be transferred to the time indicators I to 5.

The indicators of marker 2 operate in the manner
of the indicators of marker I and are selected for
operation by their respective item designation
numbers. '

Any of the indicators | to 6 may be selected for
operation without affecting the settings of any
of the other indicators in the manner of indi-
cators A o F, Fig. 4I. For example, if it is de-
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sired to repost the information in regard to ar-
rival or group 5, the three digit item selection
designation number, such as 833 hereinbefore
referred to, is transmitted, accompanied by the
range signal B—RW, Fig, 15, this signal being
transmitted with the key RW .operated and the
RA switch on terminal 9 when the transmitter
of Figs. 1 and 2 is employed. If the transmitter
of Fig. 5 is employed, the range keys YCL ()
and RR are operated to send the range signal
B_RW, Figs. 7 and ‘8. Either of the foregoing
operations will effect selection of the flight num-
ber indicators in the group 5, which indicators
may then be reset without resetting or affecting
the indicators ‘of the remaining groups. If it is
desired to change the posted altitude of group 5,
for example, with respect to marker I, the item
selection humber 834 is transmitted, accompanied
by the B—RW range signal referred to herein-
before, Similarly, if the time with ‘respect to
marker | of group 5 is to ke changed, the item
selection numbers 835 and 836 are transmitted in
succession, each being accompanied by the range
signal B—RW. The altitude and time of group )

with respect to marker -2 may similarly be

changed, by transmitting suitable item.designa-
tion numbers, such as has hereinbefore been set
forth.

Tn a similar manner any information with re-

gard to indicator groups 1, 2, 3.and 4 may be 2

changed at will without affecting the remaining
information posted, the range signal C—RW ef-
fecting selection of the indicators associated with
group 4; the range signal D—RW selecting the
indicators - associated with group 3; the range
signal E—RW selecting the indicators associated
with: group 2; and the range signal P—RW ef-
tecting selection of the indicaters associated with
group 1.

Any of the groups of indicators associated with 4

any of the arrival numbers, or all of the indica-
tors associated with a particular :arrival number,
may be restored to: their blank settings by ef-
fecting selection of the particular arrival num-
ber and then. the desired group or groups cf in-

dicators associated with such arrival number, and

the indicators will automatically be restored to
blank positions by sending ' the selection and
restoration signals, unaccompanied by any reset-
ting signals.
entire board may be restored to their blank posi-
tions by transmitting the wipeout range signals
successively, accompanied by the proper item
designation -numbers 833 to 839, and unaccom-

panied by indicator resetting signals, which

causes the indicators to be normalized in vertical
groups; as has hereinbefore been-explained with
respect to normalizing the trend indicators A to
P, Fig. 41 of the drawings.

When the flight posted as arrival 1 has been
completed, the information posted on the indi-
cators of group 1 may be deleted, and the re-
maining fiights shifted upward to post them in
accordance with their changed status. This may
be accomplished, for example, by transmitting
signals to select and restore the indicators of
group 6, these signals each being accompanied by
a range signal which includes the last range se-

jection. Upon selection of the indicators of group

6, the fiights are automatically shifted upward
irrespective of whether new "information is to
be posted on the indicators of group 6.

The system of: Fig. 12 thus provides an ar-
rangement, whereby the flight last to arrive. may
be posted by electrical indicators.on a flight prog-~

If desired, the indicators. of the 5
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réss board and the flights in prior order of ar-
rival are shifted to new positions automatically
in response to the posting of this flight informa-
tion. - Also, as stated, means are provided for se-
lecting the indicators associated with any flight
for operation and changing their settings in any

desired manner without affecting the settings of

other indicators of the board.
For purposes of illustration this invention has
been described in connection with a stock and

commodity quotation system and a system for

disseminating information in regard to aircraft
or other carriers, but it is obviously not so lim-
ited, being adapted for use in various other sys-
tems for the dissemination of information. Also,
the embodiment of the invention may take other
specific forms without a departure from the spirit

.or principles herein ‘described. The present em-

bodiment is, therefore, illustrative and not re-
strictive, the scope of the invention being indi-
cated by the appended claims, rather than by the
foregoing description, and all changes within the
meaning and range of equivalency of the claims
are intended to be embraced therein,

What is claimed and desired to be secursd by
United States Letters Patent is:

1. In a -system for posting information in re-
gard ‘to- a plurality of different items of infor-
mation, receiving apparatus comprising a -dis-

play ‘board having. a group ‘'of posting devices

positioned adjacent ‘to each other, each of the
posting devices -of said group being adapted to

post a different item. of information, means for

transmitting signals representative of said items
of information for selecting and operating said
poesting devices, the receiving apparatus having
means responsive to. said signals for causing an
item of information to be posted on a selected
one of said posting. devices and storage means
and means responsive to subsequent signals re-
ceived from the transmitting means for trans-
ferring to said storage means the information
posted on said one of the posting devices and
then transferring said information from said

storage means to .another of the posting devices

in said group.

2. In a system for posting information con-
cerning a plurality of items, a source of posting
signals including a special signal, a series of in-
dicators disposed adjacent to one another for
concurrently displaying items -of information in
accordance with- the posting signals received,
each indicator having a ‘plurality of posting
positions and a released position, a set of stor-
age devices, each having a plurality of stor-
ing positions and a_released position, means
for transferring the items of information from
said indicators to“the storage devices, means for
thereafter transferring’ the information stored
in the storage devices to. others of the indi-
cators, and means responsive to said special sig-
nal for causing the indicators and storsge de-
vices to release the items of information set up
therein by said posting signals and assume their

-released positions.

3. In a system of the character disclosed, the
combination of a. first indicator having a home
position. and & plurality of moved positions, a
source’ of indicator actustion. and restoration
impulses, a channel of communication inter-
connecting said first indicator with said source,
storage means, a second indicator having a home

‘position and a plurality of moved positions,

switching means for connecting said first in-
dicator o the storage means while the first
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indicator is actuated to its home position by
‘restoration impulses received over the channel
for storing the setting of said first indicator
in the storage means and for thereafter con-
necting said storage means to the second indi-
cator while the first indicator is being actuated
to a desired moved position by actuating im-
pulses received from said source, impulse ‘gener-
ating means, and means for bringing said im-
pulse generating means into operative relation-
ship with said second indicator and said stor-
age means whereby the storage in the setting
stored means is transferred to said second in-
dicator.

4. In a system for disseminating information
regarding a plurality of items, receiving means
comprising a series of posting devices disposed
in adjacent relationship for concurrenlly dis-
playing a series of characters representative of
successive items of information to be posted,
said series of devices being individual to each
of the items, means for selecting any of the
series of devices for operation, storage means
common to all the series of devices, means ef-
fective when a series of devices has been se-
lected for operatively associating said selected
devices with said storage means, means for
‘transferring the settings of the series of the se-
lected devices to said storage means, and means
for transferring the settings stored in the stor-
age means to the series of devices whereby the
item information is displayed by each of the de-
vices in the same series relationship on others
of the devices than from which it was originally
posted.

5. In a system of posting information in re-
gard to the characteristics of an item, means

for transmitting signals comprising restoration

and actuation impulses, receiving means, a chan-
nel of communication interconnecting said re-
ceiving means and the transmitting means, said
recelving means comprising a plurality of in-
dicator devices each having a blank position and
a plurality of moved positions for concurrently
posting the different item characteristics received,
storage means for storing the settings of certain
of the indicating devices as the devices are re-
stored to their blank positions by said restora-
tion impulses, switching means, and means con-
trolled by said storage means and said switch-
ing means for causing the settings of each of
the devices stored in the storage means to be
transferred to others of the devices as the actua-~
tion impulses are received whereby the devices

are actuated to their moved positions to post:

the item characteristics.

6. In an announcing system of the charactet
disclosed, means for transmitting signals com-
prising item selection impulses and announce-
ment posting impulses, a receiving station com-
prising a group of devices disposed adjacent to
one another in serial order and individual to
each item for posting the announcements re-
ceived from said transmitting means, storage
means including a set of complementary indi-
cators common to all of the groups of devices,
means controlled by said item selection impulses
for selecting one of said groups of devices for
operation, means for operatively associating the
set of complementary indicators with the se-
lected group of devices, means for transferring
the announcements from the selected devices
to the complementary indicators, and means
controlled by said transmitting means for trans-
fering the announcements from said comple-

10

20

30

40

43

60

70

2,288,645

mentary indicators to all but the last device of
the group in the same serial order as originally
posted.

7. In a quotation board system, a display de-
vice for posting a number of quotations in con-
secutive order and embodying, in combination,
means including a set of indicator units dis-
posed adjacent to one another for displaying
any of the numerals 1 to 9 and 0 to represent
the quantity value of the quotations, means as-
sociated with each indicator for actuating the
same in response to signal impulses, means for
controlling said actuating means to cause the
indicators to be restored to unison position,
means effective as the indicators are restored
to unison position for storing the settings of the
indicators, and means controlled by said storing
means for causing the settings of the indicators
to be concurrently posted in consecutive order
on adjacent ones of said indicators to indicate
the trend of the market.

8. A system for posting information regarding
a plurality of items, comprising an announcing
board having a plurality of groups of electro-re-
sponsive indicators, said groups being arranged
in serial order and each assignable at different
times to different ones of said items, each group
of indicators including an indicator actuatable to
different positional settings for posting the des-
ignaticn of the item and other indicators se-
lectively actuatable to different positional set-
tings for posting information in regard to said
item, means for selectively setting any of said
item designation posting indicators to designate
a given item, a source of posting signals compris-
ing item selection and item information in re-
gard to sald items, means respensive to said se-
lection signals for selecting one of said groups
of indicators having an item designation setting .
corresponding to the item concerning which in-
formation is to be transmitted, means controlled
by said item information signals for actuating
the indicators of the selected group for posting
the information represented thereby, and means
responsive to selection signals for selecting a pre-
determined one of said groups of indicators and
operative automatically to transfer the item des-
ignation and item information posted thereon to
another of said groups of indicators in the serial
order and to actuate said another group to set-
tings for posting the transferred item designa-
tion and item information. :

9. A system for posting information regarding
a plurality of items, comprising an announcing
board having a plurality of groups of electro-
responsive indicators, said groups being arranged
in serial order and each assignable at different
times to different ones of said items, each’group
of indicators including an indicator actuatable
to different positional settings for posting the
designation of the item and other indicators se-
lectively actuatable to different rositional set-
tings for posting information in regard to said
item, means including a keyset for generating
signals and means responsive to said signals for

. selectively setting any of said item designation

posting indicators to designate a given item, a
source of posting sigrials comprising item selec-
tion and item information in regard to said
items, means responsive to said selection siznals
for selecting one of said groups of indicators -
having an item designation indicator with a set-
ting corresponding to the item concerning which
information is to be transmitted, means con-
trolled by said item information signals for post-
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ing the information represented thereby on the
selected group of indicators, and means respon-
sive to selection signals for selecting a predeter-
mined one of said groups of indicators and op-
erative automatically to transfer the item desig-
nation and item information posted thereon to
another of said groups of indicators in the serial
order and to actuate said another group to set-
tings for posting the transferred item designa-
tion and item information.

10. A system for posting information regard-
ing a plurality of items, comprising an announc-
ing board having a plurality of groups of elec-
tro-responsive indicators assignable at different

times to different ones of said items, each group °

of indicators including an 'indicator actuatable
to different positional settings for posting the
designation of the item and other indicators se-
lectively actuatable to different positional set-
tings for posting information in regard to said
item, said groups of indicators being - disposed
in serial order, means for selectively setting any of
said item designation posting indicators fo desig-
nate a given item, a source of posting signals
comprising item selection and item information
in regard to said items, means responsive to said
selection signals for selecting one of said groups
of indicators having an item designation setting
corresponding to said item concerning which in-
formation is to be transmitted, means controlled
by said item information signals for actuating
the indicators of the selected group for posting
the information represented thereby, and means
Yesponsive to selection signals for selecting a pre-

determined one of said groups of indicators and <

operative automatically to transfer the item des-
ignation and item information posted thereon to
another of said groups of indicators in the serial
order and to actuate said another group to set-
tings for posting the transferred item designa-
tion and item information.

11. A system for posting information regard-
ing the movements of aircraft, comprising an
announcing board having a plurality of electro-

responsive posting devices arranged in serial or- %

“der and each assignable at different times to
different flights respectively of said aircraft, each
posting device including a group of indicators
respectively actuatable to different positional set-

tings for posting flight designation and flight ?

information corresponding to the associated air-
craft while in flight, means for sefting any of
sajd flicht designation indicators to designate a
given flight, a source of posting signals compris-
ing flight selection and flight information in re-
gard to said aircraft, means responsive to said
selection signals for selecting one of said groups
of indicators having a flight designation setting
corresponding to said flight concerning which
information is to be transmitted, means con-
trolled by said flight information signals for post-
ing the information represented thereby on the
selected posting device, and means responsive to
selection sighals for selecting a predetermined
one of said groups of indicators and operative
automatically to transfer the item designation
and item-information posted thereon to another
of said groups of indicators in the serial order
and to actuate said another group to settings for
posting the transferred item designation and item
information.

12. A system for posting information regard-
ing the movements of aircraft, comprising an
announcing board having a plurality of electro-
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responsive posting devices arranged in serial or-
der and each assignable at different times to dif-
ferent flights respectively of said aircraft, said
posting devices being arranged in groups classi-
fied in regard to markers traversed by the air-
craft in flight, each posting device including a
group of indiecators respectively actuatable to
different positional settings for posting flight des-
ignation and flight information corresponding
to the associated aircraft, means for setting any
of said flight designation posting indicators to
designate a given flight, a source of posting sig-
nals comprising flicht selection and flight and
marker information in regard to each of said
aircraft, means responsive to said flight selection
and marker information signals for selecting a
particular marker group of posting devices and
a particular group of indicators within said mark-
er group having a flight designation setting cor-
responding to said flight concerning which infor-
mation sighals are to be transmitted, means con-
trolled by said flight information signals for post-
ing the information represented thereby on the
selected posting device, and means responsive to
selection signals for selecting a predetermined
one of said groups of indicators and operative
automatically to transfer the item designation
and item information posted thereon to another
of said groups of indicators in the serial order
and to actuate said another group to settings
for posting the transferred item designation and
item information.

13. In o system of the character disclosed, a
flight snnouncing hoard comprising a plurality
of groups of devices, each group being adapted
to post information relative to the control of
one of the flights of aircraft, each of said groups
of devices being disposed in serial order in ac-
cordance with one of the characteristics posted
by said devices, a keyset having keys correspond-
ing respectively to each of said groups of de-
vices, selection means controlled by a setting of
the keys of said keyset for selecting a first group
of posting devices for operation in accordance
with the setting of said keyset, and means con-
trolled by said setting of the keyset and auto-
matically operable after said first group of post-
ing devices has been selected for selecting a sec-
ond group of posting devices under control of
said setting of the keyset for subsequent opera-
tion of said second group of posting devices.

14, In a system for posting information rela-
tive to the movements of aircraft, a flight prog-
ress announcing board comprising a plurality of
groups of posting devices disposed adjacent to
one another in serial order, said posting devices
being associated with different flights of air-
craft respectively, a keyset including a first group
of keys for selecting any of said devices for op-
eration, impulse means . including distributor
structure for actuating the selected device to post
the information set up on said keyset, means
including a second group of keys for selecting
another of said devices for operation, means
jointly controlled by the settings of said first
and second groups of keys for causing said dis-
tributor to pass through a predetermined num-
ber of cycles of operation, and means controlled
by said distributor for operatively connecting the
selected devices to said impulse means in succes-~
sion whereby the selected devices are successive-
1y actuated to post the desired information.
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