A, F. DIXON.
SELECTING SYSTEM,.
- APPLICATION FILED MAR. 19, 1914,

Patented Aug. 29, 1916,

Aty

/nvenior.
Amios F. Dixon

R

©1,196,528.

Witnesses:

ct g %



1,196,528,

UNITED STATES PATENT OFFICE,

AMOS F. DIXON, OF NEWARK, NEW JERSEY,
INCORPORATED; A CORPORATION OF NEW YORK.

WESTERN ELECTRIC COMPANY,

ASSIGNOR, BY MESNE ASSIGNMENTS, TO

SELECTING SYSTEM.

Speciﬁcation of Letters Patent.

PatemtedAuﬂ'. 29,1916;

Applicat_'ion filed Mareh 19,1914, Serial No. 825,302,

To all ivhoni it may concern : :

‘Be it known that I, Axos T, Dixon, a citi-
zen of the United States, residing at Newark,
in the county ot Essex and State of New
Jersey, have invented a certain new and use-
ful Tmprovement in"Selecting Systems, of
which the following is a full, clear, concise,

- and exact description..
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This invention relates to sélecting systems
particularly adapted for use in printing tele-
graph systems of the direct or keyboard

© transmission type, although ‘obviously not
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‘utilized for transmitting

allowing the selecting

limited to such use. -

One of the objects of this invention is to
provide a system of the above type wherein
the same electromagnetic devices may be
and receiving selec-
tive current impulses. ‘ : -

Another object is to provide an improved
svstem capable of very rapid operation by
and printing opera-
tions to take place simultaneously. -~

To the above ends a plurality of succes-
sively aud cobperatively. acting relays pro-
vide a succession of current impulses whose
character is determined by local ecurrent
control means or are affected by a re-
motely produced succession
andk cobperate - with selecting  mechanism
whereby. the impulses formed -or re-
ceived effect the production ‘of the. desired
results, such as the selecting and printing
of characters. In combination ‘with the
aboye apparatus, means are provided where-
by the printing of one character may pro-
ceed while the preliminary selections of- the
next succeeding character ave taking place.

The above and other objects of this inven.

tion will be fully set forth in the following
description_and’ claims, and will be morve
readily understood by reference to the ac-

*companying drawing in which the circuit
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arrangement is - shown diagrammatically,
some of the mechanism being shown in
spective to more clearly illustrate its method
of operation. : ‘ ‘

The -system of. this invention is particu-
larly adapted for use with the well ‘known
Baudot code of five positive and negative
impulses, and preferably requires but & sin-
gle line condiictor with "a ground  return.
When used as a transmitter, each key of a
keybosrd arranged like that of
typewriter,

upon” being - depressed,
other’ things

to be hereinafter described,_op..

of " impulses,

“operations, such as spacing,

per-’

an ordinary -
anmong |

erates a current control means by selectively
transferring a characteristic combination of
movable contacts, 1 to. 5 inclusive, from the
negative to the positive pole of a battery 6.
The depression of the key likewise initiates 60
the operatien of g plurality of cut-off relays
11 to 15 inclusive, and connecting relays 21
to 25 inclusive, whereby a’series of impulses
is transmitted to the fine and the local appa-

ratus, the character of the impulses being 65
determined by the location of the key “con-

tacts 1 to 5. A plurality of selecting relays__
31 to 35 inclusive, forming a part of a select-""
ing mechanism, are arranged to be actuated

only on positive impulses, dnd these relays 70

cause the energization of a plurality of cor-
responding selecting thagnets 41 to 45 in-
clusive. Thesge selecting magnets control the
operation of mechanical selective apparatus
whereby the desired character or operation 75
is chosen. When used merely as a receiver,
the line impulses effect the siccessive opera-
tion ‘of the cut-off. relays 11 to 15 and the
connecting relays 21 to 25, the polarity there-
of determining the actuation-of the selecting 80
relays 31 .to 85, and consequently the select-
ing magnets 41°to 45. ‘

A better understanding of the system can
be obtained from a description of the selec-
tion of a specific character and the various 85
shifting, ete., -
as a combined printer and
transmitter and merely as' a  receiving
printer. Assume, for example, that the let-
ter “F” is to be
and impulses. transmitted to effect its being
also’ printed at a distant station, and that
the combination  of impulses required is
plus, negative, plus, plus, negative.” The de-
pression of the “F” key of the keyboard will 85
transfer key contacts 1, 8 .and 4 from nega-
tive to positive battery. Tt will also transfer
a pair of movable contacts 50 and 51 from
fixed contacts 52 and 53 to fixed contacts 54
and 55 respectively, and a further
contacts 56 will be closed. Contacts 50 and
o1 are adapted to be thus transferred and
coritacts 56 to be thus closed upen: the actu-
ation of every key on the keyboard for pur-

both when acting

poses which will appear as the description 105

progresses. The closing of contacts 56 com-

‘pletes a eircuit from grounded battery 60,

through a keyboard magnet 61, contacts 56,
conductor 62, hack contact and armature of
cut-off relay 15, conductor 63, contacts 64 116

printed at the liome station 90

set of 100
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and 63 to ground. Keyhoard magnet 61 be-
comes energized and, through the agency of
holdimg 1’11&(:51:1111»111.5 (not ~hmm) retaing
the contaets 1, 3. 4, 50 and 51 in sh ifted po-
sition, and contacts 56 in closed velation
until the ec ompletion of the selecting oper-
atiens.  The shifting of contact 50 from
contact 52 to contact 54 brings a pair of
polarized line and control velays 70 and 71
and the main hine L into comununication
with the eurrent impulse controlling means.
Tt also arranges the local selecting appa-

ruins under the infiuence of these pni arized
wl.us. The tronsfer of contact 51 from
contact 33 to contact 55, interposes impulse
fengthening relay &3 between the poluarized
relavs 70 anmd 71 and thie cut-off relays 11
to 15, I the sarmatures of polarized relays

70 and 71 acted divectly on conduetor 111,

the cnt-off yelavs 11 to 10 might be ener-
gizedd and remove the key contacts 1 to 3
from condnetor T7 too soon to prodilee an
impulse of the required duration. The time
clement nmu({uwcl sy the impulse lengthen-
overcomes this chﬁ:r‘,uity
o the I

The contarts controlled 1 char-

geter kev o ol having been arvanged and
tocked, us hereinbefore deseribed, positive

cnrvent lows - from hattery O, condact 1, con-
difetor T’a haelk contact and avmature 116
of cut-off pelay 11, condoctors 6 and 77,
contacts 54 and 500 and in parallel to line
I and polurized reliys 70 and 710 Prefer-
ablv, in byeder to give the best results, the
Lisineh fucluding the velays 70 and s
made 4]»;)1«)%1;111{(']&' equial in resistance to
that of hine I, and the apparatns therein at
the distunt station, This arvangement gives
a good clecteical balance to the two p’xm]le]
Dranches traversed Ly the current impulses
from hattm&, 6. Tt will be assumed that
polarized relay 70 responds to negative cur-
rents only, and that relay 71 responds to
positive cirrents only.  Therefore, eurrent
passing over the cireuit just tr aced  will
,um, relay T1 to attract bhoth its armatures
0 and 81, Armature 80 completes o cirenit
tmm ground, through conductor 82, con-
t,x(tu 51 and 5 iR nnpuhe lvnrvthemn‘T relay
! to gronnded hattery 84, causing lulay 83
i’n abtract its armatoave, - Armature 851 com-
pletes o cireuit from grounded h.xttm-y 90,
conductor 941, armatire 92 and bacl < contact
of connecting relay 21, conductor 93, select-
ing refay 31, “conductors 94 and 63 3, and con-
tacts 64 and 63 to gronnd. This cireuit
rauses the t‘IM‘I'”‘]/.lthIl of selecting relay 31,
which tiwr:-upcm attracts its armatures 95
and 96, - The attraction of armature 96 com-
[)lvtex a cirenit from grounded battery 100,
selecting magnet 41, conductor 101, arma-
tiure 96, mm!m’rm' 102 and back eontact and
armature 104 of overlap relay 104 to ground.
The ;1!11‘1':1%101) of armuture 95 completes a
holding cirenit from grounded battecy 105,

armature, ir()‘nt contact and winding of se-
lecting relay 31; conductors 94 and 63 and
contacts 61 and 63 to ground. This held-
ing civeuit for the colwmm relay 81 insures
the complete energization oi the corres| )om]»
ing selecting mmnet 41, which assists in
the selection of ‘the desived character or op-
eration and is finally dednergized as here-
inafter described,

The energization of impulse lengthening
reluy 83 Atn'dmb~ its armature 110 Lmd closes
a cirenit from ground, through conductor
111, armature ]23 and back ¢ tmt.wt of con-
necting relay 21, cut-off relay 11 to battery
118 and Wrmm(i ausing the energization of
cut-off relay 11. heia‘, i1 themupml at-

{racts its 41‘1114’51111% 115 and 116, Armature
lL), upon being atiracted, completes a hold-
ing cireuit for ent-off rel: ay 11, through the
eonnecting relay 21, by the fnﬂm\nm path.
grow led imttmy 113 cut-oft relay 11 con-
necting refay 21, front contact and av mature
114, Londxmmxs ‘04 and 63, and contacts 64
and 65 to ground. The energization of con-
necting vel: w21 s, hov\'(wm', prevented at
this time due to a shunt to ground through
its ‘buck contact and armature 112, con-
(luctor 111, and armature 110 of impulse

1«rthunn<r relay 83. The attraction of ar-
mdtme 116 of eat-off relay 11 severs the cir-
cnit hereinbefore tr 10u[, from battery 6,
through contact 1 to line L and polarvized
relavs: 70 and T, cutting off the first im-
pulse and d]lomnﬂ' 1'01‘w 71 to release its
armatures 80 and 1. The retraction of ar-
mature 80 opens the cirenit for relay 83,
which thereupon releases its armature 110,
opening the ground shunt for the previously
traced ac ttmtm{' and Lholding eiveuit through
both cut-off relay 11 angd ((mnr-(mm 1(*143
41, which now becomes active, caus AN con-
mr-tmn'wld v 21 (o pull up all its avmatures.
The retraction of armature S1 removes bat-
tery 90 from conductor ‘)]

The putling up of ull of the armatures of
connecking refuy 21 performs three func-
tions: first, condnetor 91 is extended through
arnature 92 and front contact of connecting
reluy 21 to conductor 120, and from thence
by back contact and armature 191 of the
secondd connecting relay 22, conductor 122,
the second Kthmw relny 82, conductors 94
and 63, and cont: 1(% 64 and 65 to ground;
second, conductor 111 is extended 1l m)urrlx
armature 112 and its corresponcling, front
contact of connecting relay 21, to concluctor
125, and from thence by ‘hack contact and
armature 126 of second connecting relay 22

“throngh seconid cut-off relay 12 to frlrmn(]ud

b(:ttt'm 1275 and thivd, the pulling np of
armature 180 joins the second key controlled
contact 2 to Tine TLoand polarized relays 70
and TI, (,]u'ung_:l) the back contact and ar-
mature 131 of cut-off relay 12 and con-

“ductors 132 and 77, The second impulse of
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~ the combination is now acting on line L and
polarized relays 70 and 71 and, ‘since  for
letter “F” this impulse is assumed to be
negative, relay 70 only will attract its ar-
§ mature. The armature of relay 70, pulling

up, completes an energizing circuit from.

- ground, conductor 82, contacts 51 and 55
] ? gy b )

and impulse lengthening relay 83 to ground-:
ed battery 84. Relay 83 pulls up its arma- .

8.

“tive, while selecting relay 83 and selecting
magnet 45 remain inactive. It is therefore.
readily apparent that selecting relays 31, 33
‘and. 34 are locked up by

»

" 1g ture 110 and furnishes a ground for the ciz-/’

cuib previously traced which includes the
second cut-off relay 12, Relay 19 attracts
its armatures 131 and 135. It will be noted

- that, because the second key contact 2 was
15 Dot transferred to positive-to effect the ener.
gization of polarized relay 71, the cirenit

previously traced, which included the sec-,

ond selecting relsy 82, was not, completed
and. consequently ‘relay 32 and its corre-

20 sponding selecting magnet 42 remain iner,

The pulling up of armature 131 of ‘eut-

off velay 12 breaks the circuit from contact 2
toline L and the polarized relays 70 and 71,
“and interrupts the second impulse.” The: at-
25 traction of armature 135 closes a holding

-and actuating eircuit from battery 127 for

" cut-off relay 12 and connecting relay-22 by

way of condueters'94 and 63, and contacts -

64 and 65 to ground. As in the first in-

50 stance, however, this cireuit does not be-
come active ‘until relay 83 is detnergized,
When the ground shunt by way of armature
126, conductor 125, fiont contact and ar-
mature 112 of relay 21, conductor 111 and

‘85 armature 110, is opened: ° When this shunt

clrenit is opened, due to breaking of the cir-

- cuit including key contact 2 and polarized
relay 70 at the armature 1381 of cut-off re-
lay 12, connecting relay 22 is operated. In

40 pulling up its three armatures, ‘connecting
relay 22 extends conductors 120 and 125 on
to. the third cut-off and connecting relays
18 and 23, and joins key contact 8 to line I,

-and polarized velays 70 and 71 precisely in
45_the same manmer s the first connecting re-

lay 21 extended conductors 91 and 111, The’

third impulse has now started; and since it is
assumed to be positive, polarized relay 71.is
again energized. The attraction of arma-
50 ture 80 causes the energization of the third
cut-off velay 13 and the attraction of ar:
-mature 81 causes the energization of se.
lecting relay 33 -and selecting magnet 43 in
the same manner as that explained in con-
56 nection with the first impulse. Cutzoft relay
13 terminatés the third impulse and connect-
ng relay 98 starts the fourth ‘impulse ‘and
extends the circuit connections on to the
fourth pair of relays 14 and 24. The-fourth

4 impulse is then terminated, the fifth impulse.

-is initiated, and the control is extended to

“relays 15 and 25. Since we assuined - that
the fourth and Afth impulses were. respec-

tively positive and negative, selecting relay
98 54 and selecting magnet 44 _become opera-

passing - through contacts
that the corresponding s
41, 43 and 44 ave locked, u

holding circuits :
64 and’ 65, and 44
electing magnets

p by holding eir- - -

cuits passing ' through *armature 108 of

overlap relay 104,

Before proceeding further with the expla- o5 -

nation of the operation of

the circuit, some:

of the details of the mechanical selecting ap-
paratus “and printing  mechanism ‘of the

printer will be described i
a clear understanding ot

n order- to insure
the system as an gq

entirety. The characters are arranged. in a
double row on a type .wheel 150 which is
mounted on’a rotatable shaft 151.. Shaft
151 is caused, by any suitable means, £o nor-
mally tend to rotate in the direction of the g5

arrow, but except tunder

presently described, is pre

conditions to be
vented from such:

rotation by a holding pawl (not shown) un-

‘der-the control of a starter magnet 152,

Arranged concentrically with shaft 151 80

and. placed one above the

otheér are five se-

lecting disks 241 to 245 inclusive, associated

respectively with the select

ing magnets 41 o -

45. Each of the disks 241 to 245 has a-
notched periphery and each is adapted to be g5
moved through a smail angle by its corpe:

sponding selecting magnet

41 045 through -

the agency of an arm 250 interconnecting the
disk and its associated magnet armature 251
There is one notch in each of the disks corre- 199
sponding to each vertical line of characters .
on the type wheel 150 and an additional notch

for each operation such as spacing, line feed-

ing, etc., which it is dee

med: desirable to

have the apparatus perform. Each vertical 105
line of notches corresponding to ‘a vertical
line of characters on the type wheel is pro-
vided with a pivoted L-shaped spring-ten-
sioned - type selecting lever 255 which is
-adapted, under certain conditions to be here- 110

256 -carried by the type

inafter explained, to engage with a stop arm

wheel shaft 151,

The vertical fines of notches representing

other operations than type

selections are also

.provided with spring-tensioned levers 257 115
adapted to control circuit connections, where-
by the proper electromagnetic devices for
performing the desired function are “ener-.
gized as hereinafter described. Thus, when- .
éver one’or.more of the disks are, moved by ‘120

‘vertical line of notches wil

their corresponding magnets, a continuous

11 be presented to

- one of the type or operation selecting’ levers .
and the spring thereof may, under condi- -
tions to be ‘presently explained, force the 125
inner end of the corresponding lever up-

wardly into a position to engage the rotating

arm 256 or to cause the engagement of the -

proper _circuit connections,
may thereby. be arvested in

" The type wheel -
& position to pre- 130
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sent any desived character fo the printing
platen, or the proper electroma gnetic devices
ney be set in motion fo space, feed the paper,
shift the tvpe wheel, reset the paper ca rringe
or accomplish any of the other desirs ble op-
erations. The type selecting levers 255 and
the operation selecting levers 257 are nor-
maily held out of engagement with the se-
lecting disks 241 to 245, and, after the com-
pletion ot a eyele of operations, are restored
to their normal position by a pair of refease
Jovers 260, Releast levers 260 have contrally
projecting cirenhur-shaped portions adapted
to engage and depress the selecting levers
under the tension of springs 261, When ve-
lonse magnets 202 are energized, 1 oa man-
ner to he hereinafter expluined, however, the
magnetic uttraction overcomes the tension of
springs 261 and the centraily projecting por-
tions of the relense levers 260 ave elevated.
releasing the selerting levers, one only of
which, due to its coineidence with a line of
notches in the selecting disks, may mave a
safficient amount to perform its function.
Returning now to the sequence of opera-
tiens, it will be veadily understood that se-
lecting disks 241, 243 and 24 have been

moved by their corresponding selecting mag-

nets 41, 43 and 44 and ave held in this posi-
tiom, while disks 242 and 245 remain in nor-
mal position. The moving of disks 241, 243
and 244 has caused the presentation of a
complete vertical row of notches hefore the

proper type selecting lever 255 and the

5 mechanism is ready to cause the stopping ot

the type wheel so that letter “I may be pre-
sented to the paper and impressed thereon.
Tt will be noted that cut-off relay 15 and

- connecting relay 25, unlike the other qut-off

and connecting relays, arve provided each
with only one armiture. The armature of
cut-off relay 15 pulling up opens tlje circuit

previously traced through the  teyboard
holding magnet 61 and all of the actuated

key contacts of the current control means

are returned to normal. The consequent
shifting of contact 50 from contact 54 to
contact 52 opens the path for the negative
impulse from battery 6, throngh contact 5,
and the fifth impulse ceases. Thereupon re-

"lays 70 and 83 ave deinergized, opening the

55

80

eround shunt for the cireuit from battery
965, including both cut-off relay 15 and con-
necting relay 23, and connecting relay 25 is
energized. The attraction of the armature
of connecting relay 25 closes a cireuit from
eround thereat, conductor 966, back contact
and armature 267 of overlap relay 104, and
ifi parallel throngh both release magnets 262
to grounded battery 268. Release magnets
962 thereupon cause the elevation of the cen-
trally projecting portions of release levers
260, allowing the springs of the selecting
Jevers 255 and 257 to start their respective

5 Jevers in the performance of their function.

overlap relay 104, conductor

1,196,528

Only one selecting lever, however, viz, that
representing the chavacter “TP has a con-
tinous row of notehes presented therete and
this lever only is allowed to raise its in-
wardly projecting end in position o engage
the arm 256 when the shaft is allowed to
rotate. The movement of one of the release
lovers 260 likewise causes contact 65 to Lo
separated from contact 64 and to engage
contact 275. This breaking and making of
cuntacts performs two funetions. First, 1t
removes the gronnd connection from all.of
the holding cireuits. hereinbefore fraced, for
the operated sclecting relays 31 to 35 and
their corresponding selecting magnets 41 to
43, allowing the relay avmatures fo retorn
to normal. f

The arnatuves of the sclecting
magnets also tend to return to norrmal but
the one selecting lever which has been foreed
into the line of notches prevents the return
novement of the selecting disks and conse-
quently of the armatures 251 until released
after the printing or other operation has
heen performed, as hereinafter deseribed.
Second, it completes a cireuit for the over-
lap relay 104 from grounded hattery - 276,
277 and con-
tacts 975 and 65 to ground. Overlap relay
104 thereupon attracts its three armatures
103, 267 and 285. ‘

The pulling up of armature 103 provides
a new ground connection for the energizing
civenits of selecting relays 31 to 33 which
heretofore included conductors 63 and 94
Tt also removes the ground comnection for
the holding circuits of selecting magnets 41
to 45 so that, until the overlap relay 104 is
deénergized, ns hereinafter described, even
the energization of the selecting relays can-
not. cause the energization of the correspond-
ing selecting magnets. It will, therefore,
he readily apparent that the apparatus hav-
ing once chosen and operated 2 selecting le-
ver 255 or 257 to hold the selection mechani-
cally, and the overlap relay 104 having be-
come energized, the selecting refays 31 Lo 36
may be again actuated singly ov in combi-
nation to select the next character or opera-
tion without interfering with the set up of
the one preceding. When overlap relay 104
is" detnergized and s nrmature 103 returns
to ifs back contact, all of the selecting mag-
nets 41 to 45 whose selecting relays 31 to 35
have been. energized by this second’ set of
impulses will be provided with an operating
and holding circuit, as hereinbefore de-
seribed. This overlapping of the selecting
and completing of the various operations al-
lows the attainment of a very high speed.
The separation of armature 967 of overlap
relay 104 from its back contact breaks the

operating circuit previously traced for the

release magnets 262. These magnets are,
however, not deénergized at this time for,
upon their energization, they established a

T8
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holding eireuit for themselves from ground-
ed battery 268, magnets 262, conductors 280,
contict members 281, conductor 282, and

‘back contact and armature of 2 Gléar-out- re- -

lay 283 to ground.. The function performed

by a ciremit prepared by the engagement of

armature 267 with its front
presently explainéd. The

third " armature 285 closes
ground at armature of
conductors 282 ‘and 286, armature 285 and

contact ‘will be
attmctiqn of a
a cireuit from

front contact of overlap .relay 104, conduc-
152, conductor 289,

tor 287, starter magnet.
closed contacts 290 and 291 and grounded
battery 292. This causes the starter mag-
net 152, to withdraw the holding pawl here-

. tofore referred to and shaft 151 begins to

- lever 255, whereupon it ceases with

30

.40

50
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“lock relay 297 and consequently

rotate in the direction of

engages the elevated end of the “F”
the type
wheel 150 in position to print the letter “F.”

-The engagement of stop arm 256 and the

“F” selecting lever 255 closes a circuit from
ground, through printer magnet 296, oper-
ating winding of space-lock relay 297, clear-

out relay 283 to grounded battery .298. .
- Printer

‘magnet 296, space-lock relay 297
and clear-out relay 283 now become active.

-Printer magnet 296, by means of a suitable
‘platen (not shown), forces the paper-against-

the type wheel printing the character.
Space-lock relay 297, in pulling up its ar-
matures, . closes a divided cireuit - from
grounded battery; 300, through .a; spacer
magnet 301 and its own holding winding
302. Spacer magnet 301
and, by means of suitable mechanisms (not
shown) effects the spacing of the papeér to
present a. clean surface to - the printing
platen.
of the
contact

parallel circuit just traced at the

spacer mag-
net 301 to become deénergized in case the
contact between stop arm 256 and the se-
lecting lever 255 has been broken, which is
usually the case, because of the action of
clear-out relay 283. Tt will be noted that
the printing ‘and paper spacing operations
are initiated at the same time, but, due to
the heavier and slower apparatus: required
to effect the spacing, the printing takes place
first. - The energization of cleariout relay
283 opens the previously traced holding' cir-
cuit of the release magnets 262, whereupon
their release levers 260, under the tension ‘of
springs 261, depress all of the type and op-
eration selecting levers 255 and 257 includ-
ing the one engaging stop arm 256. ‘This
allows  the displaced disks and. selecting
magnet armatures to return to normal
Contacts 281 are returned to normal or
separated condition, while contact 65 en-
gages contact 64 and is separated from con-

clear-out relay 283;

the arrow. This.
rotation continues until the stop arm- 256:
selécting

becomes -active

It also opens the holding branch’

points 303, which causes the space- -

8

tact 275. The engagement between contacts
64 and 65 takes place prior to the separation
“of contacts 65 and 275 in order that any
holding circuits which- may have been
-formed by a subsequent selection of relays
31 to 85 may not be interriipted. The sep-
aration of contacts 65 and 275 deénergizes
overlap relay 104, whose. three armatures re-
turning to normal again provides a ground
connection. for_any selecting magnet whose
corresponding relay has.been energized, re-

70

75

establishes a partial circuit for the release -

magnets 262 which may be completed at the
armature of connecting relay 25, and opens
the "energizing cireuit of starter magnet
152. The letter “F” has now been printed,
a clean surface of paper provided for-the
next character, and the printer apparatus
returned to normal ready to set up the next
selection  provided by selecting relays 31
to 35, . IR ‘

In case, for any reason, on the printing of
a character the stop arm 256 on the type
Wheel shaft fails to engage the elevated se-
lecting lever 255, the apparatus cannot be
Pbermanently tied up because-of the failure
of the clear-out relay. Under these condi-

80

20

tions the subsequent pulling up of connect- -

ing relay 25 completes a circuit from ground
at its armature, conductor 266, armature 267
and front contact of overlap relay 104, con-
ductor 310 and clear-out relay 283 to ground-
ed battery 298. Clear-out relay 283 1s there-
upon energized and performs the functions
it should have performed at the printing of
the last character and only’ one character
has.been lost, viz., that which was to have
been printdd when the stop arm 256 failed to
engage selecting lever 255

.- If it is dissired to move. the paper carriage
without printing a character, as in the case
of a space between words, a combination of
impulses ‘minus, minus, plus, minus and
minus-will be prepared. - Only key contact 4
will be transferred from minus to plus-and,
as in the case of the
“F.”, impulse lengthening relay 838 and po-
larized relays 70 and 71 assisted by cut-off
relays 11 to 15 and connecting relays 21 to
25 will cause the production of the neces-

95

100

105 -

production of letter

sary five impulses to be imparted to line I, -

and will also effect the actuation of the re.

quired -selecting relays 81 to 35 and their =

corresponding selecting magnets 41 to. 45, .-
relay 34 and magnet .

(in-this case only the 4
44). Selecting disk 244, only, will be moved,
which will cause the presentation of a con.
tinuous row of notches before the operation
selecting lever

ing of space contacts 312. . The energization

257 adapted to effect the clos- -

of the last connecting relay 25 causes the op- .

eration of release levers 260 in the mannep
previously described, whereupon the spage
contacts 312 are closed by the lever 257 and
the overlap relay 104 actuates its armatures.
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Armature 103 counects its ground through
the front contact of overlap velay 104, con-
duetors 68 and 315, contacts 312, operating
winding of space-lock relay 207 and clenr-
out relay 283 {0 grounded Dbattery 208
Space-locl relay 297 effects the movement of
the paper through spacer magnet 301, as
previcusly deseribed, and the action of clear-
out relay 283 starts so soon and is complet-

ed so rapidly that the previously traced-

holding ctrcuii for release nignets 262 and
the operating civenit for the starter mugnet
152 are broken before the stavter magnet
152 can actuate s holding pawl, and conse-
quently the type wheel shaft does not rotate.

I order to feed the paper from line to
line, a combination of impulses is produced
which will effect sneh a movement among
disks 241 to 245 that the selecting lever 257
whicl eontrols contact 291 will be actuated.
Upon the operation of reluase magnets 262,
contaet 291 will be separated from contact
290 and will engage contact 320, This
change of contacts causes the energization
of fead mugnet 321 which controls mecha-
nism (not shown) for feeding the paper and
an armature contact 322 for completing o
cirenit for the clear-out veluv 283, Tt also
opens the cireuit for the starter magnet 152
so that the type shaft will not rotate. This
precantion,- to prevent the rotation of the
type wheel. is advisable in connection with
the paper feeding, for the mechanism per-
forming fhis function  is comparatively
henvy and singgish and the clear-out velay
283 might not reccive energizing current
soen enotigh to cause the detnergization of
release magnets 262 and starter magnet 152
before the starter magnet had released the
type wheel sliaft,

As previously pointed out, the characters
appear in a double row on the type wheel,
the upper row being normally in printing
pesition.  When 1t is desired to print sone
character from the lower row, a combination
of impulses iy first produced which will
cause the lifting of che fype wheel. Such
a combination of impulses controls selecting
disks to effect the closing of contacts 325,
whereupon the shifting magnet 326 is ener-
gized.,  Magnet 326, by mweuns of mechanism
(not shown), lifts the type wheel and, by
armature contact 327, establishes a holding
circuit for itself from battery 330, contact
327, shift magnet 326 to ground by way of
unshift contacts 331 and 832. The appa-
ratus s cleared out and returned to normal
in the same manner as hervefofore deseribed
for the spucing operation without affecting
this holding circuit. The type wheel is
therefore held in shifted position and sub-
sequent chardiciers will be printed on’the
lower row until a combination of impulses
is formed to unshift the wheel.
pulses cause the transfer of contact 332 from

-
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shift magnet 326 anud closing a cireait for
the clenr-out velay 288, The paper cavriage
may be returned o the starting end of a line
by eausing the closing of contacts 335,
This energizes the carriage return magnet
336, whereupon means (not shown) produce
the vequived rvesult. Carrviage return mag-
nei 836 provides itself with a holding eir-
cuit from battery 330 and armuature contact
337, which cirenit is broken at contact 338
when the paper carriage reaches the lHmit
of its return travel,

When the impulses for operating the
printer .do nét originate at the local kev-
board, but are recetved from the line L, the
operation is in all respeets shmilar to that
hereinbefore described except, of course, the
key contacts 1 to 5, 50, 51 and 56 are undis-
torbed and the impulse lengthening relay
83 remains inactive. The Incoming im-
pulses directly energize polarized velay 70
or 71, depending upon -whether they are
negative or positive, secure the sequential
operation of eut-off and connecting relavs
11 to 15 and 21 to 25 rvespectively, and eon-
trol the stlecting relays 31 to 35 and select-
ing magnets 41 to 45, ‘

What 1s claimed is:

1. A selecting-system comprising a cur-

rent control means, a transmissionline, aud .

a plurality of relays acting invariably in
the same sequence codperating with ‘said
means. and associnted with said line to pro-
duece a steeession of Impulses for said line
or be operated by a succession of impulses
over said line, '

2. A selecting systom comprising a se-
lecting mechanism, current control means,
a transmission line, and a plurality of relays
acting invariably 1n the ssme sequence co-
operating with said selecting mechanism
and said means to produce selections from
impulses over said line and to produce a
succession of impulses for said line.

5. A selecting system comprising local
current_control means, a transmission line,
a plurality of sequentially acting relays co-
operating with said means and said line,

and an electromagnet and apparatus made-

operative by current supplied by said means
or skid line and codperating with said re-
lays to cause said relays to produce a suc-
cession of current impulses for said line or
operate through o succession of impulses
over said line.

4. A selecting system comprising current-
control means, a plurality of polarized re-
lays controlled by said means, and a series
of relays operating sequentially under the
control of said polar relays and codperating
with said means to produce a seleckive suc-.
cession of current impulses. : :

5. A selecting system comprising a plu-
rality of type seleeting levers from which

to 383, opening the holding cireuit for
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one is to be selected, means for effecting
such selection, a plurality of key contacts to
control the action of said meabs, a plural-
ity of connecting relays successively caus-

‘ing saild contacts to become active, and a

plurality of cut-off relays successively caus-
ing said contacts to become inactive, said
cut-off relays controlling the action. of said
connecting relays. o

+ 6. A selecting system comprising current
control means, a pair of control relays con-

-nected in purallel, and a plurality of relays

acting successively under the influence of
said control relays for producing a succes-
sion of selective ‘current impulses -whose
character is determined by said means.

7. A selecting system comprising a trans-
mission line, a plurality of connecting re-
lays acting successively to effect the trans-
mission of current to said line, a plurality
of cut-off relays acting successively to effect
the interruption of the flow of current to
said line, a polarized relay controlling the
action of said connecting relays, and means
for controlling the character of the current

flowing in said line and ‘the action of said-

polarized relay.
8. A selecting system comprising a se-
lecting mechanism, a transmission line pro-
viding asuccession of ‘current impulses, a
group of relays operating sequentially, and
a second group of rélays cooperating with
the relays of the first group and each de-
pending upon the operation of all of the
preceding
the line impulses to effect the operation of
said mechanism. -
9. A selecting system comprising g select-

relays of ‘its group for causing -

7

ing mechanism, a group of relays operating
sequentially, and a second group of relays
all of which operate sequentially with the
relays of the first group to control each se-
lective operation of said mechanism upon
the: receipt of all combinations of series of
current Impulses. - :

10. In a selecting system the combination

of-a plurality of members from which one

40

45

1s to be selected, selecting means for effect- -

-ing the selection of such member, clear-out

means for causing the restoration of said se-
lecting means, cirenit connections for said

~clear-out means controlled by said member,

and - emergency . circuit’ connections for
sald clear-out ‘means independent of said
member. . )

11. A selecting system comprising current
control means, a plurality of sequentially
acting relays codperating with said means
to produce a succession of current impulses,

‘and means cobperating with said relays to
lengthen. the duration of the impulses so

produced.

-12.°A selecting system comprising a " se-.
lecting mechanism, a transmission line pro-.

viding a succession of current impulses, a
plurality of relays acting successively and
cooperating with said mechanism and .elec-
tromagnetic means codperating with said

“relays to lengthen the duration of the line
current. impulses.

In witness whereof, I hereunto subseribe
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my name this 17th day of March A. D., 1914,

| “AMOS F. DIXON.
Witnesses: : ,
. Eprgg,

Navow E. Turmmy,




