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- racy of operation of the selectors.
object of the invention is to provide a

10

19

o
el

30

Patented Mar. 20, 1928.

UNITED STATES

1,663,230

PATENT OFFICE

 FRITZ ALDENDORFF OF BERLIN-WILMERSDORF GER‘YIA’\TY  CHARLOTTE ALDEN-
- DORFF, HEIRESS OF FRIEDRICH ERNST ALDENDORFF, DECEASED.

ELECTROMECEANICAL TELEPHONE SYSTEM

Apphcatmn ﬂled March 30, 1925 Serml No. 19 556 and in Germany Aprll 3, 1924

This invention 1elates to electro- mecham— |
- C"‘Lﬂy controlled systems and an object ot the

invention is to provide a system in which
calling subscribers can operate their impulse

_ser!dmn dials or transmitters very rapidly

W1thout thereby interfering with the accu-
~Another

1 selec-
tor that can be used as a numerical SW}Ltch or
as a non-numerical switch that 1s capable of

finding any one of a large number of lines or
trunks 1 a fraction of a second without ne-

cessitating the employment of a plurality of
snuultaneously hunting wipers or brushes.
A further object of the invention is to pro-
vide a type of selector with a large number
of bank contact sets, say 100 sets, that can be
connected 1n multlple with smnldr bank con-
tact sets of other selectors by piano wiring.
Other objects of the invention will appear
hereinafter and in the drawing.

The invention is 11]ustrated in the draw-
ing in which Fig. 1 is a front view, Fig. 2

a p].fm view and Fig. 3 a cross section of

Fig. 1 on the lme III——-III Fig. 4 shows
the multiple piano wiring of bank contact
sets of three %Wﬂ:chps accordmn* to the 1n-

vention.

IFig. 5 shows the ClI‘CLPtS of a line-finder,

g, 6 the circuits of a group selector and

Fig. T the circuits of a connector in a 1000

~ line exchange equipped with rotary 100 point

switches ‘*(:ccrdmﬂ' to the J.nvent!on Tgs.
8 and 9 show a top view and a side view of
a modlﬁea selector 1n which the brush setting
and spring rewinding operations-and the re-

' %Ottlﬂﬂ' of the switch to its normal position

are all verformed by one and the same elec-

~ {roema tmet

40

50

Refeumcr to qu J to 3 it will be seen

that the selector 1‘! provided with eight
arcuate bank contact rows. There may be
50 111(11 vidual contacts in each row embed-
ded 1n a semi-circular strip of insulation
consisting of bakelite or the like. The eight

semi-circalar strips are fixed b}‘f-screws 9

and by an arcuate plate 10 on a lower
arcuate plate 11. The lower arcuate plate

11 terminates at both ends in downwardl
bent lateral plates 12, 13 to which is ﬁxed

the frame 14 by mefl.nf-: of four SCTeWS 15

-.hewht of the brushes.

‘bushing 28 up

The screws 15 Pass thrmwh hollow screws

16 whose external threads fit 111t0 female
screws 1n the plate or frame 14.

14 supports the magnets 17, 18 and all the
movable p.lI‘tS of the Selector
brushes o, b, ¢ . . . a,, 0,

square holes a* the mlddle or at their ends
by which they are threaded onto a tubular
member 19 of square cross section. The

inetal at the edges of the four cornered holes

of the brushes is struck up or bent over at

‘right angles so as to present a blunt surface
to the 1nsulation inserted between a tubular

member and the edges of the holes of the
brushes. By this means the edges of the
holes of the brughes are prevented from cut-
ting into the insulation. The brushes are

" The frame

The selector -

. d, ¢ have

]|
]

80

65

separated from each other by interposed

washers of metal and insulation and are

70

pressed down and firmly held together by a

nut 20 and a shoulder 21 at the bottom end
tubular member 19. The tubular”
member is fixed, as by a transverse pin to an

of the

internal shaft 22 A toothed wheel 23 is

fixed by screws to the shoulder 21 of the
tubular member 19.

75

The shaft 22 to which -

the wheel 23 and the brushes are fixed re-

volves in a hollow shaft 24 on which is fixed
a spring winding wheel 25 of smaller diam-

eter thfln the wheel 23. The hollow shaft

24 15 journalled in a bottom bearing 26 and
an upper bearing 27. The bearings 26 and
97 are fixed to the rear of the frame or plate
14.  The top bearing consists of a bracket 27
into which is screwed a threaded bushing

28 that has a hexagonal head by which 1t

can be screwed up and down to ad ust the
The hollow Shaft 24
bears upon the hexagonal head of the

80

85

90

threaded bushing 28 thmu ch the hub 29

of an arm 30 that is fixed to the top end of

the hollow shaft 24. The wheel 23 and the

brush shaft 22 are supported by the hub 29.
It will thus be seen that the brush shaft 22
with 1ts brushes can be adjusted in the longi-
tudinal direction of the shaft 22 relatively to
the bank contacts by screwing the threaded
or down in the bracket 27.
Near Lhe end of the shaft 22 is fixed the
hub 32 of a spring box 81. The hub 32 is
fixed to the brush Shaf’t 22 by means of 2

K]

100



- b‘r'ush shaf{ 22 13 held stationary Whﬂe
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1

- gmd SO §Ie uh“ le

518
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 pln.

the spr-

tent

" At the end of

“contact row.

Q |

The one end of the spring 83 in the
box is fixed to the peripherai wall of
ing box and thex *efore to brush shait
29, Whﬂe “the other end of the spring 33 1s
fixed to the hollow shatt 24% that cairries the
smaller spring-winding wineel 25, Th81e~
fore, 1f the toothed wheel 23 fixed * the
the
wheel 25 on the hollow shaft 24 is rotated,
the spring 33 in the spring box 31 can be
wound up. Tﬂlﬂn the wheel 23 is then re-
leased it is whirled sround with the shatt
and the brushes at a high speed. The
toothed wheel 23 15 no imwﬂv held by a de-
34 which is screwed onto an arm 85 of

the armature 36 of the magnet 17. The

Spring

wheel 25 on the hollow sh aft 24 1s votated

to wind the spring 35 by a stepping pawl 37
y & step] P
pivoted to the end of the arm 33 O%Clh&t@ﬁ.

by the armature 389 of the spring winding
ragnet 103, which latter Lec-ﬂwes current im-
' Dulsm whenever the spring 838 is to be wound

A dGL&Jt " prev ents backward vo-
m-:,htmn of the wheel 25 _The arm&tui_e:: 30,
59 o1 the m*wqe*’zﬂ 'mnd' the arms 35, 88 1n-
teoral dwewm cactly sunﬂ‘n

ts 17 and 18. When
the armatures 36, 89 ore attracted they pro-

cluce meﬁimmmT tension 1n springs 41, 42.

acly uf:*tef:.

“he tension of the springs can be
magnet

by serews 43, 44. When the

oagement with a

set of bank contacts.

38 with the steppmg pawl 3; forward to
rotate the winding wheel 25 one step.

As already 1 ndicated above the SPUING O
of the spring box rot arte {the brush h 1* i
set .a set of ull“‘ahCS e. & Uy, Dyy Cyy onto an
desired set m banlk wumcts . g thyy b,

L',:.a

H"ﬂl‘q-}

brushes are votated in the same direction
uﬂtll they reach their .ﬂm**mﬁ] position In

 which the brush @ rests upon the bank con-
o tact ay.

To effect this restoratien of the

2 orume to their normal position the arregt-
Cing nawl 34 1s wit hdl.;l wn from the wheel 28

by the magnet 17 and the wheel 23 with tite_-

A3

brushes 1&.1}_1811_1@@_&(1 by the spring box at
a high Sp'eed' un“*ti} | zm’ ﬁremnﬂ member 46
pivotec to the J..i::;},:i L drops wm, o slot 47
1 the toothed whe 2_} fmd the rear edge

48 of the slot -%11 ces 8.0 amsu +the 'alle%mf}*

member 46 and thereby s*m 5 the 1mm10n m

the wheel 22 and the bmsheg in & position in
which the brush ¢ rests on the bank confact
@,, while the brush ¢, has moved beyond a

last banlk -c’omg ¢t in the same arcuate bank
- In thig position of Ehe brushes

the c;‘*’*“"'pf, in the spring box is rewound.

During the rewlading oper a-ﬂfi‘ﬂ Lhe ArT 50-

net 17 was deenergized by
contact 51, so that this m: mmu aitowed the

09
_momﬂm in
arrest JH‘“ member 485

enters whein or

. T G
c) .-’-L-?!__...b‘:}

nsulation
in shape
cat different

17
ailows its armature to drop back the SHring
41 throws the arresting tooth 34 into en-
‘tooth of the brush stopping &
Wheel 28 and thus stops the brushes on a
At each deenergiza-
tion of the magnet i8 the armature 39 dreps '
back and the s ptmu 40 then pushes the arm

a 1'&(:15._91 Plan

the %elepﬁane connection me'

~brushes @, 0,.¢
econtacts f:s:: the t0
the brusi shes @,

the se
Oy b,, ¢, onto the desired
{two-further two-en
'_.‘vlded Whlch T8 L..,M.:lee(:l so that when one

tha biu;ﬂh““ a.

1,663,230

with an inclined end 50 attached to the hol-

low shaft 24 is rotated until the end 50 leaves

the arresting member 46 clear of ‘L he toothed -

wheel 23. ”"he mgm ed wheel 23 is ﬂowever
not released again hereby because at the
moment when ‘Lhe edge 48 sti uck the auest-
ing member 46, or shordy beiore, the mag-

detent 35 1 ‘o reengage with the toothed whee
23. The Wmdwa 11’1&@1“-m 38 is deenergized

thie o_penn‘w oL a

by the opening of another contact 52 : t the

which the arm 80 raises the
from the toothed wiieel
23, The ccnmm 51 18
53 fixed on the she
noteh 55 1nto. :mc}_: one of the springs 5t
reach their normal position.

oé‘ fized to the hoﬂow shaft 24.

The bank contacts are shaped so that the

soldering tabs 65 to 75 Iie 1N one ang th

ontrolled by a disk
aft 22 ¢ m} pzomded with fny

shortly before the brus shies
_..hLC bf}PLﬂxﬁ_ |
52 are controlled by a similer « da}:g

o

85

same radi 2l plane or project out from the -

in which thev are embedded

i)

the same 1t dm] direction, but bend latevally

their strips oi £ insulation 1-—8 g0 as to enable
the wires T6-—83 that are safnmed Lo thie tabs
to extend past thewr edges without eontact-
Jug "i»."ll;h U’lem
tab 75 (¥ig. 4) 1s enabled to extend past b
ateml edﬂm of all me longer

3G—T4 fm@ to eflect o connec
correﬂporl&lﬂg Tmﬁem solderine tabs

tion with the

75,

5% of the otl ser selectors without *itmzc]mw-

any of the longer soldering tabs. By i

means the coﬂuu oty of ﬂ;ﬁem 1% selecltors

nve all interconnected by & greup of b

wires 76—=83 't] ab lie one bﬂhhm Eh@ r)ﬂm

E‘LI ¢

t wipe over the baunk con-
o on o shightly di fwmm
plan in the different kinas of selectors. (D
mmels? group . selectors, efmmw tors).
connectors are 3’“(}“369:& mah W

thiree bmJ@eq o, 0. ¢ and @ ?)
0O

The brushes

ﬂz{,
d.
mct% am arraiy

B
o
}. J_Jlil

T,ﬂ@
BOUS
P,
I} ]“‘ﬂ‘ﬁ 6310 ..T,}
RIS aretiate ww;; "“’sfhlée
Vs Cp (‘*001}@ ta with
Hith and Siaﬁl arcuate Ef“"-ﬂ"‘”f, For

N :* 3”

li.f—.'l-_

0
..11
Lil

b,
iy
CH
b..

fourth.
tting of the sets of brushes ¢,
| bank P{‘ﬁmet SRS
ded brushes d, e are pro-

end of 2 brush ieaves the 1:1 <t bank Pmﬂfm

1in a row the other eﬂd Wil ezlber into en-

gagement with the fivst contact 1n the same

T OW' The arrangement of the bank contacts
of a connector is Jlmhmed (Tmﬂf*m’ninatl- |
call*'_ n K, 7. }in this ﬁw*e 1671 s; Seen tn%

the b*fu h e wipes alter na,telv over short and
long hank co,ﬂmam while f;hﬂ biush ¢

, &y ¢ Wips over short bank con-

listances from the periphery ot

Thus Wlﬂl this arrange- -
ment the hare wire 76 soldered to the shmt,

1{1{1111?{T tcwbg |

e
the

Go - o

T6Y

100

110

ot

rTYT
1{3 ¢,. ihe-
(hh the bmi |

Al

and

127
NI

Pubr



tacts only
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In F1 s. 7 the second set- of
brushes a,,b,, ¢, _and the bank contacts with

~ which these brushes cooperate are omitted to

‘avoid complication of the diagram. The

two sets of brushes a, b, ¢ and q,, 0,, ¢, are
displaced on their shaft i the 1011ﬂ1tud1nal

-dlrectlon of the latter as shown in Fig. 1;

the corresponding brushes of the two sets

~ are however electrically interconnected.

10

 the brushes of the connectms

18

“a single two-ended brush @, as indicated di-
"The brush e,

- 20
25

30

40

43

91y

“each set.

50 bank contacts.

dlsplaced on their shaft in the same way as

of the brushes of a group selectox onto the
proper groups of bank contacts is effected by

agrammatically 1 Fig. 6.
wipes alternately over “short and long bank

contacts while the other brushes wipe over
short bank contacts only. The brush ¢, and
the corresponding brush in the second set
~of brushes a,, 4,, ¢,, not shown in Fig. 6, each

wipe over an arcuate row of 55 contacts
while the brushes a;, 0, and the corr espond-
ing brushes in the. second set, not shown 1n

Fig. 6, each wipe over an ar cua,te row of 50

contacts The reasons for this arr angement

will appear hereinafter in the d@SCllpthIl of .

the operations of the circuits.

The line-finders each have two sets of
axially displaced brushes similar to the sets

ot brushes a, b, ¢ and @, b,, ¢, except that
there 1s an add1t10nal brush (e, Fig. 5) in
“All the brushes of the line- finders
are single-ended and each brush wipes over
“The fourth brush, ¢,, Fig.

5, of each set of brushes controls the settmﬂ'

~ of the brush set ag, by, ¢q ONto the b'mk COn-

tact sets of calhng lines.
The operations of the C1r cmts of a 1000—-
line exchange will now be debcubed with

Jur

~reference to F toures 5-17.

Tt will be assumed that the uubscubu T
desires to establish a connection with a sub-
scriber 772. When the calling subscriber
raises his receiver a circuit for the line relay
100 is closed which extends from the nega-
tive pole of the battery through the line
relay 100, contact 101 of the cut-off relay
103, wire 104 calling subscriber’s station T,

~wire 105, contact 102 of the cut-off relay 103

~ to the p051twe pole of the battery.
lay 100 opens its contact 106 and thus ren-

Ho

0

The re-

ders the calling line engaged. By opening
its contact 107 the relay 100 disconnects the

negative pole from the designating contacts

109 of the contact banks of all line-finders
in the calling subsecriber’s group, and at 1ts
contact 108 1t closes a circuit for the relay

110 that extends from the negative pole,

through 108, 111, relay 110 to the positive
pole of the battery. The relay 110 closes

~ at 1ts contact 112, the circuit of the starting

17 of Figures 1 and 2.

magnet 113 that corresponds to the magnet
Consequently the

i

‘high speed b

The group selectors have two sets of
brushes a, b, ¢ and a,, b,, ¢, which are axially

The setting

ated by

moved out of their normal positions.

that flows from the neo'atwe
204, 120, left winding of 115, ¢,, 103 to the

brushes @, bﬁ, Cos ¢, are caused to travel at a

114 of relay 115, 113, 112, contact 116 of

"relay 117, brush er, throuﬂ'h COntacts like 107
of line relays to the neg:itive pole.
‘as the brush ¢, wipes over bank contacts that
are connected to the negative pole the mag-
net 113 remains enercrlzed but when the
brush reaches a contact 109 that is discon-
nected from the negative pole and belongs

‘the brush driving spring.
The circuit of the Startmg magnet 113 ex-

tends from the positive pole through contact -

0

As long -

to the bank contact set of the calling hne, |

the armature of the magnet 113 falls back
~and engages with the toothed wheel con-
nected to the brush carrier and thus stops

the brushes. The falling back of the arma-

ture of the starting magnet 113 is acceler-
118 connected 1in

‘the condenser
parallel with the starting macmet winding.

80 |

85

The relay 115 1s now energwed by a current

that ﬂows from the negative pole- thmugh _'
119, 115, ¢, cut-oft lelay 103 to the positive

pole of the battery. The relay 115 short- .
‘circuits a part of its winding by its contact
120, and the relay 103 separates the line re-

90

lfly 100 from the calling line and at its con- -

tacts 121, 122 1t extends the calling line
through the contacts 123, 124 of relay 115

to the impulse relay 200 of the oroup selec-
tor.

107 to the contqct 109, but the magnet 113

is not energized hereby because the contact '1'00 o

114 has been opened by relay 115. The im-
pulse relay 200 1s now energized by a cur-

- The deenergized line relay 100 recon-
nects the nefratwe po]e through its contact

rent that flows through the 'eallintr station o

T and by closing its contact 201 it energizes

the release 1elay 203 which latter energizes
the relay 117 by its contact 204. The latter

105

relay opens its contacts 116, 111 and, by its

contacts 131, 1t extends the finder qtartmg

wire 130 to the next idle line-finder and at

the same time 1t closes a locking circuit for

itself that extends through the contact 132

and the off-normal (‘GIlt‘lCt 135 which was

110

closed when the brushes of the lime-finder

relay 115 is now kept energized by a current
pole through

positive pole and the potentml on the test

the busy condition of the (‘Ei]]]ﬂﬂ" lime 15
maintained. . - .

The calling quchubm now sends in a ce-
ries of seven hundreds impulses. At the
current interruption atter the first mmpulse
the change-over relay 207 1s enerwmized by

through 205, 208, 207 to the. posﬂ:ne pole,
and at ontact 206 an ener mzmﬂ' circult 1S
closed for the brush settmcr maﬂnet 213

which is similar to magnet 17 n qures 1

and 2. This energizing “circuit extends from

The

115

wire 134 is reduced to such an extent that

120

a current that flows from the negative pole 129

130



' the negative pole thvouwh 206, 209, wire 910'

A

10

15

‘net 21_3 remams enerﬂlzed It
- olzed
- 1nﬂezlnedmte contact 215.

the end of the fi

the ﬁrst short bank con‘tﬂmt 21/—1 brush 55

brush setting magnet 213, that is bm&f}*ed DY

the condenser 211 to the posmve po]_e The

magnet 213 attracts its armature and thereb'y _
releases the brushes so that the brush e;_-
"Wlpes over
wire 219 :111.1 over cont fa,r"t 220 that is con-
“As long as the 1

1011ﬂ contact connected to the

nected to the negative pole.
brush e. 'iouchef-* the long con mcts the mag-
1S deenel-
however as soon as 1t reaches the short

tact 1s connected to battery as soon as the
impulse relay 200 reattracts 1LS armature at
irst interruption
of hundreds 1mpulses afarememmﬂed

magnet 213 then receives ancther impulse

2{)

o
o

that flows from the negative pole through

221, contact 222, wire 923 short mbermedmw

contact 215, brush ¢, 213 to the posmwe pole.

The magnet 213 by attracting its armature

releases the brushes again zmd 1t remains en-
ergized. bsf current ﬂowmf}* through the next

_1011 contact connected to the wire 219 until
the brush e, reaches the next short inter-

~ mediate contact 216. The magnet 213 now
) lets its armature drop back a,?ld arrests. me

30

40

brushes until
the second impulse in the series of hundreds
1mpulses This energizing current flows

irom the negative p{}le, throuo*l"l 200, 209
210, 216, ¢, 913 to the p@mtwe pole. 1"-6
selector brushes now travel onto the next
short intermediate contact 217, where they
are again arrested until at the’ energization

‘of the impulse relay a current 1mpulse flows

{rom the negative pole through 221, 222, 223,

217, e;, 213 %o the Dositive p@lﬂ Theselhc—
tor bme';hes are then rotated on to the next
- short mtermedla,te contact 218 by the brush

driving spring.
“detraction and succeeding reattraction m the
~armatuwre ot the 1mpulse relay the set of se-

It 15 thus s

lector brushes executes two half or partial

“steps whieh amount to a single full step.

Soven hundreds 1mpulses cause the bl"vshe%

“to execute seven full or long steps. In ex-

60

Y LN
L ;.:a'

ecuting seven long steps a set of ‘brushes
and. then
the rows of arcuate bmk contacts

-f*ompkte one half of a revelution
leaves.
with whmh it cooperates while the ’f‘i.h@f_n e
of brushes enters into contact with s coor-
dinated bank contacts and executes tw
long ste]m thereover so that its brush e, ulti-
mately stops on the contact 224 that h_eb e~
tween the groups of bank contact sets ¢, ¢..

It 15 to be Imted that the selector controﬂmﬁ

brush e, has two ends, one of which reaches

the arcuate bank contact row of short and
- long contacts

S
leaves this contact row.

- The set of blushes sy by Cy lmvinﬁ' Lean

d-
:

et onto the ﬂroup o1 b& nk contact sets g, the
,f_:_%_.;m,ng -Qver mﬂmma ROW i“alreﬁ place 1n

This short con-

' J_“ A

of the wmqmre of the change-over relay 207, -

current that flows from the ﬂefratwe pole -
through the bank contact 225, brush ¢, relay

in the series
The

~relay

it is reenergized as a result of

the connectm (]

en tlmt at each

its own winding

“through 238, 234, 239 to the p

the momenb the othel end

11,863,230

*consequ ence of a pmlt}nged energlmtmn of

the impulse relay which causes the deener-

olzation of the change-over relay 207.
relay 207 opens its contacts 220, 222, and as

the conmc‘t 206 of the impulse relay 200 18
now also open the wires 219, 223, 210 that

Thas

are connected to the row of eontrollmﬁ‘ bank

contacts wiped by the brush e¢; are discon-

rected from the negative pole of the battery,

s0 that the brush settmﬁ* magnet does not re-

ceive any more brush setcmf“ or controlling

impulses through the bru sh’ ¢,.  When the
contact 296 is closed by the cetraction

rola

the brush setting magnet is energized by a

227,
re1ay 208, 226, 213 to the positive pole. .

contact 928 of the energlzed Telease

and thus

the nemtl ve pole through 225, ¢,, 230, 231,
929, 928 226, 213 to the posﬂawe pole

brush %tmo magnet 213 opens 1ts contacts

opemng contact 230 1t also, closes the con-
tact 235,

This
current 111_5?.; causes the slowly de‘tmctmﬂi
997 to attract its armature so as to
short-circuit itself by its own contact 229
‘cause the energization of the brush
setting magnet by a cur rem that flows from

At the same tlma the magnet 213

15

The

282, 233, closes its contact 934, and before |

releases the b qush carrier so that Lhﬂ brushes

“are driven by the drwmo* spring at a high

,_-.,peed over the group ot bank contact sets S Gy

until ’Lhe br115h ¢ reaches a cmﬁacu such as
237, that

pole. The brush setting magnet 213 is then

br ughef*

is not connected to the nega,twev

100

deener mzed so that its ammture alrests the '
At the same time it extends the

calling line through its contacts 282 233 to

234, 285 while closing contact 230.
‘When the relay 227 was

239 was energlzed bv

ig. 7) and opens its contacts

105

mrowed in the.f.
manner described and by short-cir cuiting
immediately ‘i:hemaﬁm B

caused the ener gmatmn of the brush setting
“magnet 213, the relay

110

a current that flowed from the neoatwe nole

osm*”e pole
of the ba,t‘tery The relay 239 closed at its
contact 240 a 1001{1110 circuit Tor

tpelf d.ilfl
at its contact 231 se *ﬂ‘r’{ld the C(}Imech{w he-

115

Tween Cgﬂt%Cﬁq 2{50 andc 2;29 90 as tO T}F"T‘"

 vent g renewed short-civcuit of the rela y 2
o when the brush setting magnet 213 was da

energlzed for ﬂm pmpoqe m AT G%LI.TE_?L.?_ the

' bmshes @y Dsy C.

The enarglzaumi of the 111191115:@ wlay 300

ot the connector takes place when the call-

ing subscriber’s line is extended as deseribed

_.thrmwh the brushes of the group s selector.
The release relay 808 is energized by a cur-
~rent

that flows from the ﬂeoatwe

pole
through 305, 303 to the posﬂwe pole.

The

relay 22’?’ in the group selector is then ener-
?}:3?@{&

by a enrrvent thet flows from the nega.

1920

y—
E)
G

)
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1,663,230 '

' two pole through 306, 937. ¢., 227 228 213
Smce as already ex-
Flamed the contact 231 is now open, the re-

to the positive pole.

ay 227 does not now short-circuit itself

when energized and the comparatively weak
current flowing throuch it does not suffice

~ to energize the brueh sefting magnet 214,

 The relay 227 at its contacts 942 243 dl‘%COIb-

- 10

15

- tion to the two said sets of one- ended brushes -
the connector has two two-ended brushes or

- WIpers.

20

- 25

30

nects the 1mpulse relay 200 fr om the volce

current wires 250, 251 but closes contacts
244,245 to prevent. the deenel mzatlon of saict
- 1Inpulse relay. - |

As already explained the connectm (I‘1g~

7) has two sets of three brushes each which
are displaced axially and radially with re-
spect to each other and each of which has
only one bank contact wiping end. In addi-

- In Fig. 7 the two bank contact
wiping ends of the brush that wipes over
the arcuate row of short and long bank con-
tacts are demgnated ¢ and ¢’ whlle the ends

of the brush that wipes over the controlling
“bank contact row that contains short bank

contacts only are designated o and d’. 'The

set of brushes a, b, ¢ 1s shown 1n a position
~In which 1t has already executed five lony
~steps without wiping over any bank contacts
“and in which it is just commencing to exe-
cute its sixth long step.
~controlling brush has just wiped  over its

row of controlling bank contacts and the

~ other end of each brush d, e is just starting

L
G

.4{!

~ flows from the negative pole through 307,

ko 310, wire 311. The current impulses th]:'()uo'h-

‘tacts 313, 314, 315 ete., Whﬂe the current
impulses throuﬂ'h wire 311 flow throuﬂrh con-

b
&

" Hence the brushes of the connector execute
‘two partial long steps at each to-and-fro

Rt

tens selectmﬂr impulses.
of the armature of the impulse relay 300 a
current impulse flows from the negative pole
through the relay contact 307, relay con-
tact 308 wire 309, and at each attractlon ol

5 to wipe over the same bank contact rows.
~ After this description of the position of
the brushes in Iig. 7, I will now continue

the description ot the operation of the cir-
cuits in the establishing of a conversational

connection.
‘The callmfr subsecriber now sends i 1IN seven

the armature of the impulse relay an impulse

wire 309 flow further through 312, short con-

tact 316 and the short bank contacts 317.
518, 319 to the brush ¢’, ¢ and through the
br ush setting magnet 320 to the poertwe pole.

movement of the armature of the impulse

relay 300, and these two partial or half steps

make a smcrle long step. During the execu-

tion of each half step, while the controlling

brush e, ¢’ 1s passing from one short contact

such as 313 to the next, such as 317, the brush
setting magnet 820 is kept ener mzed by the
long contact sutuated between the Shmt con-

‘One end of each _

At each detraction

-tacts and connected through a resistance
321, wire 322, contact 323 to the positive
"pole the contact 323 being closed by
energization of the chancre over lelay 824(-
‘due to the dialling 1mpulees -.
When the bruehes have executed seven -
'complete cztcpe the brush e rests on the short
15 at the beginning of the group of
The 1mpulse relay NOW -

contact 3
bank contact sets ¢..
remains energized for a comparatively long
period so that the change-over relay

allows 1ts armature to drop back. As the
off-normal contacts II, I, were closed when

the brushes of the connector moved out of
“their initial position, the relay 327 is now

energized by a current that flows from the

the |

10

w
324.--”

which was kept energized durmg the dldlhnﬂ" -
1mpuleee through the contacts 304, 326 N

sy o

negative pole through contact 328 of the off-

normal switch ITI, which is still closed, 1,,
329, upper wmduw of relay 327, contact 330 _

327 at its
‘contact 331 closes a locking mrcult for itself
that extends through contact 307 to the posi-

to the positive. pole The rela

tive pole, while it disconnects the 1mpulse

wire 309 from the row of controlling bank
contacts that is wiped by the brush e, and by
contact 333 it connects the impulse wire 309 -
‘to the contact arm 332 of an auxiliary switch.

The auxiliary switch has three contact arms
332, 334, 335 that are rotated step by step by
a maﬂ'net 836 1n such a manner that they

execute a forward step at each detraction of
the armature of their stepping magnet 336.

When the calling subscriber now sends in
two units impulses, the first impulse flows
from the negative pole through 307, 308, 333
to the contact arm 332, ‘bank contact 337
bank contact 338 of the connector,
ling brush d, brush setting magnet 320 to the

pos1tlve pole

flows through the bank contact 338 energizes
the wiper settmo' magnet.
latter releases the connector blllShea and the

brush driving spring rotates them to the
next bank contact 341 that has no connection
‘with the negative pole, so that when it is

control-

At the same tlme a part of
the impulse flows thlough 333, wire 339, con-.
tact 340, magnet 336 of the aumhary SWltChi
to the pomtwe pole,-so that this magnet ten-
sions its armature spring. The 1mpulse that

0}()

05

100

l{iﬁ

120 so that this

116

reached by the controlling brush the brush -

setting magnet 320 1s deenel gized. When
the mlpulee relay 300 opens the contact 308
again after the first units impulse, the mag-

net 336 is deenergized and its detracted

armature steps the contact arm 332 forward

120

to the next contact 342 that 1s connected to

the contact 341 of the connector.
second units impulse now flows and the con-

“tact 308 is again closed a second impulse
flows from the negative pole through 307,
308, 333, 332, 342, 041 brush through the_;
wiper setting magnet 321 to the positive pole,
80 that th1s macrnet agaln releases the con-

When the

125

130

110



L

cut-off relay, similar to 103, of ‘the wanted.
subscriber to the positive pme
relay closes a ringing current circuit at itg 1
‘contacts 360, 361 so that intermittent ring-
ing current now flows from the 1mf>mg Cur-
rent cenerator 363 through the contact arm |
Aary switch, whose: contact arin 335 rests on
385, are returned to their
nal position bjy {,u“i_rem impulses that

307, 357, off-normal C{}ﬂt
test wire 359, armature 3 ehy GU!chECL of the __

nector bmshes amd When fhe bmsh cZ 1‘6&1{3}1@“ me;
“the contact 350, is ra,ﬁa,m c]eenerﬂz g6 as o
- arrest the ]“wsh S @, b, ¢ on

tacts of
- change-over relay 824, which was kept ener-
- olmd {,hmuﬂh 304, 926 the th‘._, n‘ims mau—,
: llng .meu Ses were bemﬂ sent, NOw
armature to drop back and by its contact 355
connects Lbe negative pole of the battery
the test r

desir ecl No O

the 13 line -

lay 8@6 so that this relay 15 ene:

oized if the wanted line is
that extends from the ueﬂatwe pole througch

wanted QHL’}SCI‘I}JGE similar to contact 108,

YN ENA.

334, rehy 364 and contacts 365, 366. The

"mterchen‘t closing of the 1‘111{%11@ current

circuit is effected by the mﬂmhﬁzy switch

RN

hdtl;

-2
el

40

50

60

a5

‘contacts 374, 3! 5 the rela y 373
- the caliing lme to the wanted line and at its
~ contacts 865, 366 1t cuts off the rInging
- rent. __
the circuit of relay 827 fmd Lus latter now
: 'piep*wes
“when the wanted

- lay 800. In this case t
“release relay 303 is opened s
~and at contact 382 the brush S{,ttwg magnet
'u20 of the connector i3 connected in a ¢lr-

positive poL,

whose magnet is connected in Lh “circuit of
- the interrupter 367 Whﬂﬂ Qhu tes
15 energized. )
o -magnet 336 extends from the negative DOI@

~ through the interrupter 367, wire 368, relay
(,ont%t 369, contact 870, ma ﬂnﬂt 330 to the

The circuit hﬂ opers

posttive pole Fach time the contact arm

334 wipes over the arcuate contact 371, the
thus 1@...5*1*‘11{,(1 ‘Lo its normal position.
The _?muoiauon of the group selector is
: 1f11a;13‘ted by the opening of The circuit of Te-

ringing cur rent ffﬂﬂermtoz 363 sends TINging

current Uo the Wanted SHbSCNb"‘:‘I‘

glmnﬁ' cireuit for the relay 873 that ememh
irom the posnwe pole through 372

winding of 378 to the negative poha ﬂjy ,..,s

ﬂ-

At contact 330 the re. 2y 378 OPeIIS

at 1ts contact 377 cm:i: Whlch
subser 1be"f eplaces
18 eamblrshed from ‘the negat:

I‘EECEElVGI‘

tive pole so that tu(—} relay 3{ 9 at 1ts contact

initiates the release of the comnector. The
connector is also released if the callmg_mo%, C
‘scriber replaces his receiver first and thus
‘cauges the deenergization of the impuise ve-

the m reuit ot
a%y COﬂLact

'h.

cuit that extends from the necative pole

thrmwh 382, off-normal contact L 320 to Lhaw
_ The magnet 320 attracts its
armature to release the brush carr
the brushes are now m_ﬂeu into thelr nmm i
posa !;1011 by the br ush ariving spring. .

X :T.k.lﬂ 1‘2

L

-.1113,! contac
the bank (,011-"

The
being established tlie spring Wlﬂdlﬂﬂ’ magheb

E{LLOETJE) ..LLLJ: |
307,
to |

free bv a cux 1ena'

358, 355, 5*“36 e, 4

the ar cuate contact ¢
Norn
ﬂm*‘* from the negatlve p{)le 'throuﬂh the in-
ela:w Sm | con-
(ing
- pole
181y ufﬁfltb]l rench thew normal pﬁs*!imn the -
arm 885 leav ﬁ;s the grcuate camactl ‘

1 {}Wl"'}ﬂ o

Wheﬁ “‘*he __

» latter raises his receiver the current flowing
through the relay 364} is btreﬂgtneﬂed so that
this relay closes at its contact 372 an ener-

1{3[* "

.{'_]'f i

now. “f&u.ﬁua

3'_'0.{@

'ﬁ"_-,L%L 260, ..»-.120 213
'/IL:‘:.'
Ve

':-',__"pole through 378, 377, 380, 379 to the p051~

ener Gme& mwsr}_ set“um
'1&150@ elch
S Ing spring
;_th;a' nor ﬂal
- 381 cuts off the impulse relay 800 and-thus m
“magnet

the purpose
305

| L(Jﬂd
261, 268 to the negative pole..
‘magnet 263 now Wmds ihe SHTING- ﬂn@ when
"{:11-:?8 i he Oh-__'_
normakl conta,ct I1, is opened to intey rupt t
er ‘u}.d_

*3@@ 5;@3@ _

— !

BT owenerl and the bmsh
ting rnw,net 82(}.153 thus d eeﬂerﬂmed

ch Lheﬁ* nor mﬂi OS1t10n the Gﬁ- 1.01'-__ |

TVL}]@ the conversational comﬂectwn Was*

ri\

383 1e cbwea current 1mpulse5 M a circult

e;a,(mdmg from the n
884, 383 to the p081twe pole.

003 L}

to the positive pole.
now steps the small toothed wheel of the

-[cse}mto? and the liollow shaft vound until the
Tﬂb teﬁt. .-

o Ag soon as this

ring.

.,'1
¢L G
'"'I'

D 18 *’”w]y rewonnd.

N
vt

oad
3]

=)
r:i
)

b---:-" i

81 883

b ol

gative pole through
By this

means the cff-normal contact 1T that cooper-
ates with the hollow shaft of the selector
was C}fﬁ'ed so ‘that when the release relay
adeenergized current 1mpulses  flow
from the negative nole through 385 IT, 383

The wmdmg magneb _-

cted the off-normal contact IT is opened
o 111&11‘1 ipts the cit Lwt 0"4‘ the Wmdlj o

85

’Wle comfwi irms 332, 83% 330 of the auml-__ '

tervupter 367, 88@:9 arcuate contact 385

it}

”“L arm 383 maﬂnfﬂt 030 to Lhﬂ'poqrtwe* S

“When the contact arms of the auxil-

contach
2857 and stops the cus 1em 117 1?311138

through the L}aﬂnet 236, - The bonﬂectm s

reconnected with the

When the m‘lmﬂ su 3scube1:' re*:)lacew his re-.
ver the civcuit of the ielCi?tSﬁ_lG;ay 208
18 ope sned at contact 201 and at contact 260
ot the release 161‘1}? the brush setting magnet

18 connected in a cu'cut thtat extend@_‘ -
Fr{)m the negutive pole mmagn I, 1elay con- 110

The '

T

to the positive poie.
n*agaef 213 10w Ye-

yrush carrier and the brush deiv-
- rotates the brushes forward into
p%nmﬂ in which the cff-nor-

160 -

‘ue_

day 227 L contact 306 of the release i&ld}_ o
303 0 he connector. By this means
impulse. 1@1 ay 200 of the group e1ectm 18

trunk 250, 251 and

165

12l & J}_‘L ch I, is opencd to dee nergize me

ceived a current 1m ;:m.i se thr ough 264 for me--
of ‘closing the off-normal switch I 15 BN
15 connected in an 1mpulse 011‘01"1*' that ex-
through ITg,”

from theé positive poie
””he rewinding

lﬂted

1&&1110 oDerL: tmn 18 COI;

spring winding 1mpulse _*hmug}h me W"u {1 .
111*’} ﬂmh_,w 2‘%“ .. -
7 he estoration oi* ﬁlu '&mﬂ ider is in

A t;f o .

218 and thus arvest the brushes. N
t‘ict 201 the spring Windmﬁ magnet 263 T
'Tlncii in the cov“gu of Lh’l'w“}ﬂecmm re

120

120 -



1 663,280

_'“1t1f1ted by thc opemng of the contact 204 of

~ the release relay 203 of the group selector:

10

By this means the test relay
‘onzed and at its contact. 166 cstabhshcs an
1mpulse circuit through the spring winding-
- magnet 163 that extends from -the pos1t1vc--
- pole through the interrupter 165, winding 1
magnet 163 166, 167, contact 133 to the nega-
"The wmdmg impulse 01rcu1t 1S
interrupted by the off-normal contact 133

| twe

115 is deener-

pole.

when the spring: is completely rewound.

The brushes are restored to their normal
position by the closure of the circuit of the

- brush setting magnet 113 at contact 114.

15

This circuit cntcnds from the positive pole

through 114, contact 169, off-normal contact

I, to the nefratwe polc As soon as the

- brushes reach thelr normal position the wind-

20'

ing impulse circuit of marrnet 113 1s opened

Al

at. thc off -normal contact I.. parts of

the exchange used for the conncctmn have

- now .been restored to their. normal position.

23

If the wanted subscriber is found busy
thc test relay 356 is not energized by the
current that flows from the negative pole
through 307, 357, 358, 355, 356 and brush c.

The callmn' subscmber then receives a busy -
tone that 1s produced by a busy tone current
emanating from the cml 390 and passing

through cont‘lct 391, “brush 334, condenser
392, contact 365, contact 393, condcnscr 394,

'Wlndlng 395 of rela 373 to earth. The tone {

currents 1n wmdmcr 395 induce alternating
currents in the wmdmg of relay 373 and

these currents produce a busy swnal in the

calling subscriber’s receiver. The calling

~ subscriber then replaces his receiver whorc-

10

" inbefore described a calling subscriber is

- group

by the impulse relay 300 in the connector
and the impulse relay 200 i the group
selector are deenergized and the rcstormo'
functions, already described, are initiated.
With the type of selector and circuit here-

connected through a group selector in a few

5 hundredths of a second or even faster, while

the extension of a connection thlough the
selector, after its brushes have been
set by the dialling impulses, is also effected

" in about one hundredth of a second.

- B0

- wheels 12, 22 W1th oppositely

In the selector shown 1n Figures 1 and 2°
brush setting magnet and a circuit spring

winding magnet are employed. In Figures
8 and 9 a modified selector is shown 1n which p
both -the brush setting and spring winding

opcratlons are executed by means of a s1nﬂ‘lo
magnet. This selector has two. ratchet
directed teeth.

- The whcel 12 1s fixed on a shaft 5* journalled

 at its bottom end in a trame Oz, .
bearineg of the shaft is. not shown. The

60

52

the wheel 12

The upper

brushes 6> of the selector, whose onds are
adapted to wipe over bank contacts 7 2 84, are

mounted on the shaft 52 so as to 1cvolve W.lth |
Revolubly mounted on the

shaft is the second wheel 2* to which a spring

“magnet 13*

7

bozt 102 1is "ﬁ.xcd' The one end. of the spring
‘in the spring box is connected to the wheel 22
‘and the other to the shaft 5%

When the

wheel 12 is held 1mmovable and the wheel 22

is turned the spring in the spring box 10° is

1s prevented by a detent 112,

The two ratchet wheels 12 and Da arc (_on—-'
the armature 12* of the electro-
“The armature 12* is arranged

t_rollcd by

0
wound Backward rotation of the wheel 23« R

T

to oscillate about a pivot 14* so that the ar- -
resting pawl 152 is swung to and fro in a

radlal line through the center of the sh aft 52,

while the end of the arm 16* oscillates 1n a_
'tanrrcnt of the wheel 228, -
Assummo that the spring in ‘the spring
box 10% 1s w wound up it will tend to turn the -
‘wheel 12 in the direction of the arrow. - This
rotation is however prevented by

the detcnt
15 connected to the armature 12°. But
when the clcctromacrnot 132 1s energized the

detent 15® 13 swung away from thc teeth of
‘the wheel 1t and at the same time the Spring ..
winding pawl 17* is swung forward by thc_
end of the arin 16* to the ncat tooth 1n the

wheel 22, As the wheel 1% 1s now released

30
856

90

the sprmfr 10* rotates this wheel with the
shaft 5* and the brushes 6* at 'a high speed

‘until the magnet 132 is deenermzcd This
decnerolzation of the electromaﬂnet 132 18
caused by the brush 6* reaching a bank con-

tact 8 that is disconnected from the batter y,
similarly as described in connection with
the selector shown in Figures 1 and 2. The

detent 15* then moves mto the recess between

100

two teeth that is opposite to 1t at the moment

when the brush reaches the disconnected

bank contact and the brushes 6* ave thus ar-

rested on the correspondmo bank contact 8.
this means a connection 1s established

through the brushes 62 and bank: contacts 8*
Wlth a calling line or tr unk. |

By

. The selectm is returned to its normal pOSI-

_ tion by again energizing the electromagnet
132.

The ratchet wheel 1* 18 now 1otatcd
forward by the brush driving spring until a

105

110

projection 19° on the wheel strikes against &

stop 20°. In the position in which the wheel

1* is held by the stop 20* a projection (not

shown) closes a switch which now sends cui-
rent impulses through the electromagnet 132
The armature 12 is thus oscillated round its
ivot 14* thereby oscillating the spring wind-

Ing pawl 17* which steps the. Spring wmdmﬂ'

- Thls

wheel 2% in the direction of the arrow.

rotation continues until a cam 21* on the
wheel 2¢ lifts the movable stop 20® and at the

same time interrupts the impulses flowing
throuch the electromagnet 13% As the
wheel is stepped forward by the pull of the
spring 22* the detent 15* will drop into a re-
cess between two teeth of the wheel 1° at the
moment the spring winding impulses are 1n-
terrupted so, that the rotation of the wheel 1»
15 prev ented at the moment the stop 20° 1s

130
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1
“wire 339 to the groups of contacts qu}”d by
“the br ush .

10

8

gmed agaln for a new connection the wheel

12 and the brushes are then again whirled
round by the s 1:)1‘11’10‘ until Lhe des:u ed. 1111@ or

trunk 1s reached.

The auxiliary s
arms 832, 334, 335 in 3¢
by a rela Y whle,-_l_ dltemmiezy connects th

ch ’i;*'fr” | thl e Tt ok

T.w T can be T*tp

%
15V
.L

- This relay is provided with a

- winding that is connected to one of these

coqtact

15

20

25

339 is connected through =a
cireuit c‘mﬂﬂ'mﬁ rolavy tO ibe brush setting
‘Lhm fatter 1s energized go that

30

~the winding o
i3 such that the energization ¢

_tL_e brushes ¢
“short step and dms Op@ﬂ the cwgum through
 the energizing winding of the «

roups and to a front contact im-

pulse relay 3 307. It has a second sochmﬂ
winding which when the 1*ehﬁ? is energized
15 C(}pneﬁtecé to the back contact of a.lle im-
pulise relay.
ergized thb first Wiﬂdfi’l > of the said circuit
changing relay is energized in a civcuit that
- extends threuml the brush setting
320 of the cmmﬂ tor. The
£ the mmu* ¢ch 11101
;,,]“e b
setting magnet is pr G’Wm"ited_&““ this time so
that the circuit changing .lehjf alone is
energized. When the i impulse relay now
a,l'lows its armature to drop bs il the
contact o

rel n‘}r

msa tmet and

“the connector execute a

LI’C 11*

Ing relay When the impulse relay is now

-85

 back again the brush setting magnet 1S ener-
40 o

55

‘i, 17)
'L_J. Jeu.mfo al

 brush cZ W,Vh en the mlpulse relay now dreps

017,60 and the brushes of the s 1ect0r xecute
dn-ather step.
1s now energized again *lwe circuit changing

3’*61%“? is J_eenew:tz 2d and on the ensuing

detraction of the impulse relay 800 the by ash _
setting magnet

> is again energized. By this

means  the cucmt changing relay Iiﬂ-r"*latehr

connects the wire 839 to the two groups of
‘contacts wiped over by the b“*"mh {Z

I claitm-— . :

. In an ﬂlectro mechqmcaﬂy cont*"o led

ving

E-i CO-E.J-.L-'!..L' t’El
g magnet -E—m-

p].u ality of

brush tfil*lﬂ |

tacts, and a switching device for connecting
said brush s&ttmﬂ magnet alternately to dn-

*emm sets of bank c{:acht

2. In an electro-mec mmc&ﬂy comrolled
Lelephoﬂe system, a switch I’LVH’!G brushes
and sets of bank contacts, means ior. cmvmg

saidd brushes in o continuous motion over g

plurality of said contacts, means including
¥ orush emng magnet for s&ttmw sa1d

‘When the elebtmmaﬂ“mu 13% is ener ~‘. [Sh
tacte, o sw 1f*chmﬂ' demce for connecting the
brush. ﬁe'*tn.m magnet onto two dlfferent sets
o bank coutaem, and means for Sll"lutaﬂe-{ "
ously operating said ﬂww’-mw flevm an& _J
md mwne‘é A _

A...Ue:’;ﬂmm, system, a plurality o _
_Lﬂﬂs a switch h*w Ny hrushes cmd: sets of
' bm::k contacts, means mcludl ng a brush set-
ting magnet - fm setting said bwshe,; onto

When the 11113111?@ velay is en-

- DOS 1&1011

Lnapﬂ—”'

When the lmpulse rélay 800

TOWS
tating salfl brush
- magm ot for

contacts and
-- s*wfch |

U‘“'shes onto amr eswed set -of bank con-

3; _’?_ﬂ'.'

an: electr 0-niec hawc.u Jr wm:ml ed_“
telephene. o

any desir er!_. set of bank contacfs a condenser
connected in parallel with said magnet, con-

tacts controlled by said magnet for extend-

g one of said lines thmuah sald SWltCh

§n

Eiﬂd a switching device for comxectlna* sald'?

b1 ush setting mcwﬂet ’ilbﬁfﬂa ately to dlfferent
sets. of baﬂl_ contacts.
magnet
Teslst mwe of

4. In an electro- *ﬁecltmicaﬁy controlled

onto any d@ﬂ@l set of bank contacts, a

61311110‘ for driving sa,ld bmshﬂs m-a contl- C
W nuous motion ever 2 pluraiity of said sets of 9°
wire |
'ﬂit;

contacts under the control of said maﬁnet
an electric cireuit for
Spri
s long as U]e

Nlu(ﬂl IS 1in ;111 @ ~n0rmal

n-.-: ‘E‘ _
b dn
bermh@m s}mem a. switch having brushes

brush setting magnet for setting said b ushe_,._,
onto any desired set of bank comtacts S, &

‘spring for driving said brushes mn 4 cent111~
uous motion over a plurality of smd sets of

o:i contacts nnder the ce:mtml of said magnet,
n electric circut for ‘winding up
sprmcr_ means ~for sendmﬂ

pulses to said switch from a distant point,

1&1"

tary mwsu e
ot bfzm cuntacts

te row of bank contacts, a Sprn{r for ro-

said | magnet Whmh

teleplﬂom S“Siem a-gwitch having brushes
and sets of banl«: comactg meansg mcludmﬁ* q
brush setting magnet for Se%mﬂ said bz ushes,_

R v
Lt

winding up Sald* “
ing, and & contact in said cncmt closed

an eleciro- meehammﬂy eontr 1ed_'_----

and sets of bank (301111,ar;tgj means mcludmnz a
again energized the locking winding of the

circuit ehanﬂmﬂ'-r lay 18 “150 onepeﬁ and
~this relay now connects the wire 339 to the
other group of bank contacts wiped b@? the

)

s‘ud_ '
munemcaﬂ im- -

and n...cam responsive o the scnduw Gf sald .
_'_'rmmﬂs s ror closing said eirewit.
In an electm meehammlly uﬁntroﬂed'f
i dqm@ﬂﬂ System,, 2 SWitch comprising a ro-
| a Mumhty of arcuate
sets of brushes dis-
lpla;'ced axially and mwuia,rlf with respect

to each other on said brush carrier, each .
_ set of brushes cooperating with a said arcu- 115
| te:_ﬂphone system, a switch having bmahes |
- and sets of bam; comacts ‘means for di
said brushes 111 2 continuous motion over. a
means inclu ding
5&1&

1y deml{_,d set of bank. con=

mzuez, o brush setting
'E,O’lbl‘{h,h“lﬁ Ul‘le mm"ﬂmemg 0{ "
said. LI“U&JHES; and controllin o circuits for the .
eatem‘l ihrouf"f % b,.—..,nlg.l.zo o
bm hoor b? ughes of said

(. In an electro mech&mcally cont 1*0119(1_; '-"

'tme phone system, a numerical switch com-
'pu%mo a rotary brush carrier, a plurality
sets of

of arcuate rows of bank cont&ctﬁ*

125

brushes dl:sgmeei axially and : 11{}1115{1‘1}? with
respect to each other on said brush c{,.,rmer _

each

@mmts “a spring for

set of brushes cooperating with a said .
'ﬁ"fcv te row of ba nk

130_...-  .
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rotating said brush carrier, a brush setting

10

156

20

magnet for controlling the movements ot

said brushes: and means for controlling long

steps of said brushes, said means comprising

interconnected bank contacts, one of which

is situatecd at the beginning of each group
of bank contact sets and other intercon-
nected bank contacts one of which 1s situ-
ated at or near the middle of each group
of bank contact sets, a numerical impulse
recelving relay, and means for connecting

an armature contact of said relay alternately

to said sets of interconnected bank contacts.

8. In an electro-mechanically controlled
telephone system, a numerical switch com-
prising a rotary brush carrier, a plurality

of arcuate rows of bank contacts, sets of
brushes displaced axially and angularly with

respect to cach other on said brush carrier,

each set of brushes cooperating with a said

arcuate row of bank contacts, a spring for

- rotating said brush carrier, a brush setting

28
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magnet for controlling the movements of
said brushes, means for controlling long steps
of said brushes, said means comprising 1n-
terconnected bank contacts one of which 1s
situated at the beginning ot each group of
bank contact sets and other interconnected
bank contacts one of which is situated at

or near the middle of each group of bank

contact sets, a numerical impulse receiving
relay, means for connecting an armature
contact of said relay alternately.to the said
sets of Interconnected bank contacts, and
long bank contacts located between said bank
contacts at the middle and beginning or end
of cach group of bank contact sets.

9. In an electro-mechanically controlled
telephone system, a numerical switch com-
prising a rotary brush carrier, a plurality

of arcuate rows of bank contacts, sets ot
brushes displaced axially and angularly
with respect to each other on said brush car-
rier, each set of brushes cooperating with

“a said arcuate row of bank contacts, a spring

for rotating said brush carrier, a brush set-
ting magnet for contolling the movements ot

said brushes; and means for controlling long

steps of said brushes; said means compris-
ing interconnected bank contacts one of
which is situated at the beginning of each

oroup of bank contact sets and other inter-
connected bank contacts one of which 1s sit-

nated. at or near the middle of each group
of banlk contact sets, a numerical impulse

receiving relay, and further means for con-.
trolling short steps of said brushes, said fur-
ther means comprising two sets of intercon-

nected bank contacts cach of which 1s as-
<ociated with the set of bank contacts be-

longing to a certain line, and means for con-
‘necting an armature contact of said relay
‘alternately first to the sets of interconnected

bank contacts for controlling long steps ot
the brushes and then to the sets of intercon-

O

nected bank contacts for controlling short

steps of said brushes. B

10. In an electro-mechanically controlled
telephone system, arcuate rows of bank con-
tacts, a rotary brush carrier, single-ended

brushes angularly and axially displaced on
‘said brush carrier and adapted to cooperate

alternately with different arcuate rows ot
bank contacts, a brush with a plurality of

-ends each of which cooperates with the same
arcuate row of banlk contacts, a spring for

rotating. said brushes, a brush setting mag-

70

75

net for controlling the movements of said

brushes, and energizing circuits for said
magnet which extend through said mufti-

“ended brush and the bank contacts with

which 1t cooperates. _
11. In an electro-mechanically controlled
telephone system, arcuate rows of bank con-

tacts, a rotary brush carrier, single-endec
brushes angularly and axially displaced on

said brush carrier and adapted to cooperate
alternately with different arcuate rows of
bank contacts, a brush with a plurality of

ends each of which cooperates with the same

80

90

arcuate row of bank contacts, a spring for

rotating said brushes, a brush-setting mag-

net for controlling long-step group select-

ine movements of said brushes, and energiz-
ing circuits for said magnet. '

12. In an electro-mechanically controlled

telephone system, arcuate rows of bank con-
tacts, a rotary brush carrier, single-ended
brushes angularly and axially displaced on
said brush carrier and adapted to cooperate
alternately with different arcuate rows of
bank contacts, multi-ended brushes each of
which cooperates with an arcuate row of
bank contacts, a spring for rotating said
brushes, a brush-setting magnet for control-
ling long-step and short-step movements of

said brushes, and energizing circuits for .

said magnet which extend through said
multi-ended brushes and the bank contacts

with which they cooperate.

13. In an electro-mechanically controlled

telephone system, a selector with two coaxial
shafts interconnected by a shaft driving
spring, brushes carried in a continuous mo-
tion over a plurality of bank contact sets
by the spring driven shaft, a toothed wheel
fixed on the brush carrying shaft, bank con-

tacts wiped by said brushes, and an clectro-

magnet with an armature that stops. said
toothed wheel and brushes when the latter

reach a bank contact connected to an elec-

trical brush stopping potential.

14. In an electro-mechanically controlled
telephone system, a selector with two coaxial
shafts interconnected by a shaft driving
spring, brushes carried by the spring-driven
shaft, a toothed brush stopping wheel fixed
on the brush carrying shaft, a toothed
spring winding wheel which 1s of smaller
diameter than the brush-stopping wheel and
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15 fixed on the second said shaft, bank con-

=T

telephone systeny, a select

Rt

~ ally rotated toothed wheel hxed on the brush
carrymg shatft, bank contacts wiped by saﬂl

21}

05

- when the latter reach a bank contact

30

35 ¢

~ brush setting magnet for stopping the brush

40

connected to

tacts wiped by said brushes, and an elec-

tromagnetic device with armature members
for stoppmﬂ the brush-stopping wheel and
tor operating the spring winding shaft.

15, In an electio-mechanic dHY controlied
or with two coaxial
shafts interconnected by a shaft driving

spring, brushes carried in a continuous mo-
tion over a plumhty ol bank contact sets

by the spring driven shaft, a unidirection-

brushes, and an electromagnet with
wrmatuleth b hi@pb said toothed wheel :31'11‘d_'
brushes when the latter reach 4 bank contact
an e]urftuc 11 bj ml Eitﬂppi-ﬂg
potential. -

16, In an eiectro- l‘tlfjflu.?,il["‘rlh\f cm 0”6d

telephone system, a selector mu (Wo coax-

S1al shatts
spring, brushes carvied by the spring driven

interconnected bv a she iL dlwnw

.::.mhd.LL 4 toothed wheel fixed on the brush
car rymﬁ Shc...,,!.u, bank contacts wiped by said

that stops

nected to an electrical brush stopy
tential, an arresting member attached L(, the

brush ca,rrymo shatt, and a movable stop

that cengages with c*ald arresting member

and ,stops the brush carrying shaft when the

bmghes reach their normal position.
17. In an electromechamcally controlled
telephone system, a switch comprising a row

of bank contacts, a brush a power device

for moving said brush in a continuous mo-
tion over a plurality of said contacts, a

at desired cont{,wts an electrical connection
which inter conm,@ts a group ol said contacts,

a second electrical connection which 1nte1—-

connects a second group of said contacts, a

45 ¢

00

8
<

“the brush at desir ed (;Olltdfft‘%

60

g Irow Gf fixed contacts, a brush, a magnet

65

(onta, t of the second group following after

ach contact of the first group in the row,
'Lmrﬂlfmn cirenits’ for said magnet, and a
smichmu device for closing’ E:"le em relZIng

circults thl()lwh said bl"LlSh setting magnet,
said brush, emd throu

electrieal connectmm clltel‘natel

18. In an electmmechqmcaﬂy (,ontlolledf
' tdeph(m systent, a main switch comprising
a row of bank contacts, a brush, a power
device for moving said brush over said con-

tacts, a hrush 5&*1111*1 magnet for stopping
an electrical
connection which interconnects a group of
said contacts, a second electrical connection

which interconnects a second group of said
contacts, a contact of the second frmup fol-

lowing 1ﬁer each contact of the first group
in the row, an auxiliary switch comprising

for moving said br ush step- bV -step  over

said ﬁud centacts, one group of said ﬁ\cd

‘contacts, rows of talking cuirent imn
tacts, talking current brushes that wipe over

brushes, an electromagnet with an armature
saick tooth Ld wheel and brushes
Cul’l?—'
ping po-

‘through said brush setting m&f}*ne‘t

- blush

ﬂh saic first and Socond

_Lonta,f;ts being cozmected to the first said

electrical connection and a second group of

said fmed contacts being connected to the

second salc electrical conneetwn a contact

‘ot the second group of f&ed contacts fol-
lowing after each contact of the first group
of fmed contacts, and alternately operative

energlzing circuits for said brush setting
af}net inelud; ing said brushes, bank con- -

tacts and fixed contacts.

19. In an -electromechanic ally controlled
telephone system, a switch COINDTISING g TOW
ot controlling bank ('onta(*tg, Q. (onflfjlhnﬁ

- Y-
o |

brush that wipes over the controlling bﬂlk '

CO1l-

the talking (:uuent bank contacts, a power
device foi moving said brushes in a contin-
tous motion over a plurality of bfmh con-
tacts, a brush %ttmﬂ magnet for s
the brushes at desir ed sct&» of hank contacts,

an electrical conmection which 11‘1tel’*00nneu,g
a group of said controlling bank contacts, a

second electrical cmmec‘cmn which intercon-

nects a second group of said eontrolling

stopping

80 .

00

bank contacts; a contact of the second oroup
tollowing ‘lftel‘ each contact of the first

group, energizing circuits for said magnet,
and a switching devlce tor cl
ergizing circuits ihmuOh said brush setting
ma,onet sa1c controﬂmo brush, and tluouﬂh
ald ﬁrst and ﬁ*econd dectmcal conn ectwns

alternately. -

20. In an electrmnec}mmcally COHLlOHLd
telephone system, a switch COMPLISING & rOw
of bank contacts, a brush, a power device
for moving said brush over said contacts, a
brush qel,tmﬂ magnet for stopping the br Ush

at- desired eont*wts, a conclenser Jfor quicken-
1ng the operation of said nmnm,t? an elec-

t‘*‘mal connection which interconnects a
group of said contacts, a second electrical
connection which ]ntewonnects a  second
croup of said contacts, a contact of the
second group iollowmn after each contac

to the first group in “the rOW, energizing

circuits for said magnet, and a sw1tchmﬂ
device for closing said energizing circuits
Srll{:l
and through said first fmd second
electuml connectmns alternately. -

21. In an elactl011’16(1’1::1111*’**1113? 'f'onfwllul
telqﬂmm f-v:,r tem, a switch COMPILISING & TOW

~of bank contacts, a brush, a spring for mMov- -
‘ing said hrush in a continuous motion over
o plumlliv of said contacts, o brush setting
the brush at de*-,lm{l_f

magnet for smppm
u‘*ntacta, an electrs ical connection which in-
terconnects a

nects a second group of said contacts, a con-

tact of the second oroup icﬂlowmﬂ' ahe |

group of said contacts, a
second electrical connection which inte: reon-

losing said en-
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each contact of the first group in the row.

energlzing Cii cmts for said maﬂ*@eu, and 21
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circuits through said brush setting magnet,
~said brush, and through said first and second
electrical connections alternately. o
22. In an electromechanically controlled
‘telephone system, a switch comprising a row
~of bank contacts, a brush, a spring for mov-

ing said brush in a continuous motion over a
plurality of said contacts, a brush setting
magnet for stopping the brush at desired
contacts, an electrical connection which in-

terconnects a group of said contacts, a

second electrical connection which intercon-
nects a second group of said contacts, a con-
tact of the second group following after each
contact of the first group in the row, en-
ergizing circuits for said magnet, a switch-

ing cevice for closing said energizing cir-

cuits  through said brush setting magnet,
sald brush, and through said first and second
clectrical connections alternately, and elec-
trically controlled means for rewinding said
spring after i1t has operated said brush.

- 23. In an electromechanically controlled
telephone system, a switch comprising a row
of primary controlling bank contacts, a row
of secondary controlling bank contacts, a
primary controlling brush that cooperates
with the primary controlling bank contacts,
a secondary controlling brush that cooperates
with the secondary controlling bank contacts,

a power device for moving said brushes,

a brush setting magnet for stopping the
brushes first at a desired group of bank con-
tacts and then at a desired contact in a group,
an electrical connection which interconnects

a group of said primary controlling bank

contacts, a second electrical connection which
interconnects a second group of said pri-

mary controlling bank contacts, a contact

of the second group of primary contacts
following after each contact of the first

~group, energizing circuits for said magnet,

a cevice for closing said energizing circuits
through said brush setting magnet, said pri-
mary controlling brush, and through said
first and second electrical connections alter-
nately, and means for subsequently energiz-
ing said magnet through said secondary

controlling brush and secondary controlling

bank contacts. | - §

24. In an electromechanically controlled
telephone system, a switch comprising bank
coutacts, brushes adapted to glide in a con-

tinuous motion over a plurality of said bank

contacts, a continually acting power device
tending to move said brushes, one detent
both for holding the brushes in an initial

position against the action of said power

60

and for positively stopping the power-
driven brushes on any desired bank contact,
and an electromagnet for operating said
cetent. ' .
25. In an electromechanically controlled

. telephone system, a switch comprising bank

contacts, brushes adapted to glide in a con-

‘between two said points, and

_11

tinuous motion- over a plurality of said

bank contacts, a continually acting power

device tending to move brushes, one detent

for holding the brushes in an initial position
against the action of said power device and
tor first positively stopping the power-driven
brushes at a plurality of points arranged at

__.70 .

certain. cistances apart and for then posi-

tively stopping the brushes after they. have
travelled a shorter distance than the distance

net tfor operating said detent.

an electromag-

75

26. In an electromechanically controlled

telephone system, a switch comprising bank
contacts, brushes adapted to glide in a con-
tinuous motion over a plurality of said bank
contacts, a continually acting power device
tending to move brushes, one detent for

holding the brushes in an initial position

against the action of said power device and
for first positively stopping the power-
driven brushes at a plurality of points ar-

ranged at certain distances apart and for

then positively stopping the brushes at a
plurality of other points placed closer to-
gether than the said first pomnts, and an elec-
tromagnet for operating said detent. '

- 27. In an electromechanically controlled
telephone system, a switch comprising bank
contacts, rotary brushes adapted to glide 1n

80

00

95

a continuous motion over a plurality of said

“bank contacts, a continually acting power

device tending to move said brushes, one de-
tent for holding the brushes in an initial
position agamnst the action of said power

device for positively stopping the power-

driven brushes on any desired bank contact
and for finally stopping the brushes again
1n thelir initial position, and an electromagnet
for operating said detent. '

28. In an electromechanically controlled

telephone system, a switch comprising bank
contacts, rotary brushes adapted to glide in
a continuous motion over a plurality of said
bank contacts, a continually acting power
device tending to move said brushes, one de-
tent both for holding the brushes in an initial

‘position against the action of said power

and for positively stopping the power-driven

brushes on any desired bank contact and for

subsequently stopping the brushes again in
their mitial position, and an electromagnet
for operating said detent. : _

20. In an electromechanically - controlled

telepbone system, a switch comprising banlk
contacts, rotary brushes adapted to glide in

A continuous motion over a plurality of said

bank contacts, a continually acting power

device tending to move said brushes, one de-
tent for holding the brushes in an initial
position against the action of said power-
device and for first positively stopping the
power-driven brushes at a plurality of points
arranged a certain distance apart and for

then positively stopping the brushes at a
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bl nshes

plurality of other po.,.,mfa placed closer to-
cether and for subsequently stopping the

f.‘l-h..:l

electromagnet for operating said detent.

50. In an ekct omechanic cally controlled_
-_tdeghmﬁe system, a switch comprising bank
~ contacts, b ushes
‘bank contacts,

adapted to glide over said
2 brash carrier, a toothed
member fixed to said brush Lalllei, 2. contin-
wously acting power device tending to move
said by uahe% one detent that coope: rates with

sald tmﬂwd member both for llf)lC'lH“ the

brushes in an 1nitial posmon against the

action of said power [md 101 pomtwely stop-

ping the power driven brushes on any de-
sired banls contact, .;md an electromagnet for

holding said detent away from said T othed
munbel while the brushes are 111(}1uilﬂ |
51. In an electromechanicail: ¥ wﬂti ollgd

agaln in their initial position, : nd an

Lo

teluphone wstun a switeh complmnw Dank

g

contacts, brushes adapted to glide over said

banlk Lontacts a2 brugh carrier, a toothed
member fixed to said brush carrier, a con-
umuously acting power devme tending to
move sald bl"usheq one detent t1
with said oothed member botn Tor

SLLUOﬂ of said power and for posltsvely stop-
ping the power driven brushes on any de-
sirecd bank contact, an dwtwmmmeu for
holding said detent away irom said toothed
member while the brushes are moving, and

a condenser for qu cikening the. detdu ng

action of said deten

In testimony wneiwi thL ml my

'531 ¢ naturﬂ

'FRITZ ALDE “’DOR

1at coopﬂr ates
n Oldlfﬂﬁ' -
the br usmcs in an initial posamen aoainst ho

25

30

51



	Drawings
	Front Page
	Specification
	Claims

