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70 all whom it may concern:
Be it known that I, Janses L. IﬂCQUARRIF_.,

a cltizen Of the U“llted States, residing at

Montelair, in the county of E%e}: and State

of New J ersey, have invented certain new

and useful Improvements in Telephone-iix-

change Systems,
full, c]ear conelse., and exact description.
This invention ‘relates to automatic
switching apparatus for telephone exchange
systems, and has for its object the provision

of apparatus of this type which wﬂl be com-

pact 1n structure, e{hmm t 1n operation, and
low in cost of production and mamtenﬂnce
A switching mechanism made in accord-

ance with this invention comprises in gen-
cral a brush operating mechanism arranged

to move contact brushes from their: norial
position, in two separate directions in the
SaMme p_hne into engagement with contacts,

oue of the movements being rotary and 'i:he
other radial. The contacts are arranged 1n

aroups in banks ci reumseribing the axis of

rotation of ‘rhe switch and are adapted to
boe engaged by the brushes in their radial
movement. That is, a brush set is rotated
to select a cesired group and is then moved
radially to. e~tab11¢11 connection with a de-
sired terminal set in the selected group.
The panel contact banks may be muitlp]e
banks of the weli-known type of consiruc-
tion, but instead of being multipled hori-
.mnta,lly the contacts arve multipled verti-

cally.
In the drawings "’Elustl‘ﬂunﬁ' this inven-

tiom,

Kigure 115 a l_.l'“m view ot ﬂle switch ;
Mg. 2 is a side clevation of the gwiti,h
riﬂd |

" Fig. 8 is a view showing a partial per-
C;pe(fwe of the switch, in ﬂ{}I}]HI]CtH)“l with
2 civeiit arrangement suitable for Operatmr‘
such switch in a teiephone system.

The brush operating mechanisin which is
Mustrated 1in Higs. 1 te 8 inclusive is de-—
siened to rotate step by step to a group of
lines and then moved mdmﬂv into engage-
ment with «a rdesired dontact in the selected
oroup.  As shown/in the drawings 2, 2
flfi‘%lgl’ldfﬁ hrushes nﬁeumed upon a carriage

¢, which 1s supported | Dy 2 toothed wheel 9

rotatabhr mounted on 4 f:.haft 7 secured to o
Prame 192. The, brush carriage 6 has two
slots, 11 and L “The shaft 7 extends

Snemﬁcaﬁen Gf Lethrs ?atem:

of which the following 1s a

shatt 7.

~mal position of the switch.

Pwtemﬁ“@@ Mar. 25, 191 O,

i.p@lmmmn filed ﬁcta‘bei 20, Ial? Eerml Hn 197:;5?4

Lhmuﬂ‘h the Siﬂt 11 f}_ third Smt 117 {(gee

Fig. 8) 18 pmwded in the toothed wheel 9,

Lhmu gh which a sha ft 10 fixed to the brus Y
The smft and the stud
. guide the brush carriage 13 1tS radial move-
ment . |

* A toothed wheel 17 arrmged t0 bg rotated

in a direction opposite to “that of toothed -
wheel - 9 and having & plate 15 -secured
" thereto is also mounted mtatably on the
| ‘A hub 21 is secured to the toothed
~wheel 9. A collar 20, keyed to the hub 21

carriage 6 eéxtends..

by means of a slot 22 qnd a stid 23, 1s slhid-
able upon the hub 21 and mmLeq therewith.

The collar 20 is limited in its downward
The

movement by a flange on the hub 21.
lower side o1 collar 20 has & cam surface and
is engaged by two cam rollers 26 fmd 267
pivoted to two angle irons 27 and 27" fixed
to plate 15 and located upon oppfmte sicles
of the shaft 7. Return movement of the

toothed wheel 9 is effected by means of a
spring 24 fastened at one end to a pin 30

secured to the frame and at the other end to
any convenient point on the wheel 9. An

other function of the spring 24 is to hold the

collar 20 in its lowermost position in the nor-
The downward

pressure of the spring 24 upon the collar 20

. in conjunction -with the rollers 26 and 267

provide a flexible connection between the
toothed wheels 9 and 17, that is, when said
rollers rest in the grooves in collar 20 the
toothed wheels 9 and 17 rotate together and
when said rollers rest upon the straight sur-
face of collar 20 the wheel 17 may be vo
tated alone. |

~ In the first movement o the appma LS 10

response to impulses through the stepping

ngnet 42, the pawl 40 puf{)tgd upon the ar-

mature 41 Wlll engage the toothed wheel § to
rotate said toothed wheel, the brush car-

riage, the collar 20 and the toothed wheel 17
to a desired group of terminals. 'I'nis ac-

tion tensions the spring 24. A pawl 4t ofa

member 86 holds the toothed wheel 9 in the
selected position. At the cessation of the
first series of 1impulses through the stepping
magnet 42, a side switel 128 will be caused
to oper: Lte thus disconnecting magnet 42
from the steppmg circult, and bri Inging 1ntc
service magnet 60. Magnet 60 has an arma-
ture 61 carrying a pawl 62 adapted to en-
gage the toothed wheel 17. The plate 15 has
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for shaft 10, secured 2

‘toothed wheel 17,

| JOH of the spring 31, pemmf@

~p9rtmﬂs oi the collar 2.

. E A%
ﬁ [ . ?vﬁﬂh 'Eu-f'l

an &*{:Lbntumﬂy alrzi,m_.,fﬂ‘l raiged poriion 16,
nrovided with a gr COVe ;a hich acts ag a EE‘%.-E’TEJL

18 unpeir end 1o the

brush cammge 8. ’Wh 211 ma mmhb@ whoel
is rotated and the toothed wneei Y h tocked,
the resultant radial movement of shait 10,
the groove of the raised portion 1 '.j and
sipt 11’ in the toothed wheel 9, moves
brush carri age to advance the brashes i
engagement with the desired terminal. .
Asi stated hewtamre, after the 11 "'s-;i:. She
ries of impulses has been sent, magn: 18
coanscted 1n the circuit. In response m 111~
pulses, magnet 60 {}mmiw to rotate the
tcothed wheel 17 .and the plaie 15. The
cam rollers 26 and 26" force the collar ¥
apwardly, mmpresqma the spring 24. "ﬂ';ia
apward movement of the callar 20 discon-

- Ty r?

hammh
-

nects toothed wheels § snd 17 so that the
mm’rmn of the latter does not move the

former. The rotation of toothed wheel 17
and plate 15, however, causes the brush
carriage to be moved rs {:n.fuiy? uh@ 0 Mmh
10 extending ibio the groove of the rased
portion 16, of the plate 15, The first ELMTW‘*
tion of the armature 61 of the magnet 60
nioves the holding pawl 70 oi the magnet
71 by means of the arn: 63 of the armature
61 into en gagement with a teoth oI the
A .s;’m,u 7% helds the

thus pr aventing =

pawl in this ?J(}s.ftwn

T
-
L
,h-'r

backward movement of the toothed wh %* 1

Eeqtora,thn of the switch to normal posl
tion is effected by magnet 71 being energi ?em
This attracts the pa"ﬁ:l 70, this releasing tne
toothed wheel 17. Toothed wheel 17,
moving back to moz ‘mal position amdm*
L3 o

£ 111LJ . tfirill A "i).i].
21T L}‘*‘Lﬁ‘“ *i’t-i*:az% wf fm‘ﬂ

gl
L%

re 96 and 26" to ag

rhovermnent of ecliar 20 }’Jeﬁ-rmﬂn m basfi a':::_*;};m-:
lever 80 16 bd moved about its Lm ot 81, thus

withdrawing pa,w] 82, mw:rt{,,u at 83, from

154{}'8‘&16&5, with arm 84-._.. spid pawl having

p'nflvlg-{gs —if en aged &‘; 11 ;HJ 1.. }1{31 t}ﬁﬁﬁ' f'{)}}f::{‘
1'1.

20 was m{)“ed hpwmm y. in assuming 1£5
normal position pawi 82 pulis arm 54 over

';;:r WL I8 P8

the edge of plate 85 ;:m‘hf the

...-.-

leased. The arm 84 is sectired to the membor
86, which 1s 1‘0ta‘ia‘si‘w m}l mied o1 2 :‘-‘s v T
87. When the member F%'} is pulled around

by the pawl 82 a,atmg upon the arm ﬂ-? the

nawl 44 18 moved mw of engag
thus permitiing

sment with
the teeth of the wheel 9,
<aid wheel to return te normal position un-
der action of the spring 24. fﬂ@ SBING 8
having one end fas tened o a pin 90 on t e
frame and the other to o lever 8% 'EEM{E !ﬂ
ihe member 86, holds the paw!l 44 out o
engagement Wl‘ﬂ“h the teeth of wheet O ki
o lug 91 fastened o Sm& whes] |
sald pawl. Tag 91 sink g wu
for( os sald p.;x.wi hami 1nio ¢ '

the teeth of wheel ¢ and E‘hﬂ A%

85 for another call,

[

e mw:-,,th e ?{1{11};‘*‘11}1 ot this
; Lo

in o &
in shown eonnet w{ M8 m::*a; w2
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ot the dewice i not -Eimrit& 1
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Referving to Fig. 8, A may
ﬂ-f-,ﬁ.ziz}&} subacribers ,,
which is connected with line
nals i.i_flﬁ 111 adapted to gag
movable contacts 112, 112, Assuming that
the subsecy 1%**‘.;:“ ab station 4 desires CoOnnec-
tion with o subscriber, say at substation 5
the or e}:‘*"uor’a Wikl be as '** 701"?” "
f”‘ﬂbﬁi 5. ":s :m PRIMGYA G
the switehhook, will {:,bumn m"aﬂv have ni
} ' w'i'“?;_ the movabie contacts
Mi-Enown mer througsh
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lgy 1ik W Tm cause % *5:{;; Opﬁ?{l (s back ¢

127 and ¢ aef 192 to ground,

therab 0y, comp! u:..,hw f;a, cw"{‘u_m includmg 2

siow release relay 128. | |
Lfter removing his }*:*-E(‘*%i"%;{%? f’ffr:rm Eh

ook the V1t

sunseriber A

!
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T

A

wrber of 1 ﬂbh]hﬂ‘w 'f' o move -the bs'u%he%
into positicn (o engage contacis
1P with which fhe swifehing apparapus
awﬁfi with sihseriber B ma 5V Dbe com-
In the partieuldr ustance, we Wikk
.f.i,n-n,m@ that {(}I‘tJLtb n fhe sac ;

or coniacis ars sou 3 rhi, 10 w*fﬁ{fi Cas ﬁ:’fﬂ?ﬂ
impulses will oe sent CTOTY ﬁ-nmf-‘*w A, Thess
:"I*ﬂ'.-.glim.m SFALLE the cireitd cof ve ‘
CiElise it o intermiticaily cioss
tact 121, therchy completing ;’::
ciith, one Inmb meluding slow releas:
194, the other IImb ia;r“mmw mum?
net 42, the lalter eivenit Emmf_‘img
mmm wiper 125 ip its hivst 1o

Wﬂg o energization, of
to mm_.«; efﬂ 2 s
sugh  the
heveot, side-3wi
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.T;w 1*&1“;:-?. 28 and 124
o slow release type, wiil
vetalz their armabl vitracted during the
sending of mpidses. The stepping magnet
&z.:.. HOVEVEY, will pes pond to tha Tmpu G5

resulting from the o] &,ma;': and closing of
m contuct 121 fo step the tocthed Whuez g
and withh 1% the b ﬂi '@ wheel 17 and the
hrushes 2 arvound o the desired group of

fc{:m% t2, AL the end of the
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‘of magnet 60 te grounded baftery.

1,556
circnit of the escapement magnet 128, e

avmature of the escapement magnet 128 .o
releasing moves all of the side-switch brushes
trom their fArst to thelr second position.
2s soon as the side-switch wiper 132 18
sanved to is second position, a circuit will be
completed for the stepping magnet 60, whach
may be traced irom groun d throngh arma-
tare and contact of eseapement maguet 128,
side-switch wiper 132 (second position), 2a
contact 183 at armature 61 0f stepping mag-
net 80, armature 61 and through the winding
# This cir-
onit will exist so long as magnet 128 is not
energized. Upon the frs anergization of

magnet §0 the arm 63 secured 1o the arma-
ure 61 causes the pawl armature 70 of mag-
et 71 to he moved into engagement with the
toeth of toothed wheel 17 {5 ack as 8 holding
pawi. The magnet 80 upon energlzation
Stens the toothed wheel 17 around In & direc-

+n

ion opposite to that which 1t had heen pre-
viously stepped by the magnet 42, The mag-
He spping the focthed wheel 17 canges
0 o be movad upwardly, thus dis-
¢ON hs toothed wheel 8 from the
{nothed wheel 17 and moving ibe brushes 2.
S rod ‘o engagement with the desirec

Y 4 }_J__u
' wl
i
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rorninal,  1f eny of the coniacis o1 thiS

Th g
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FrCUp DAVe Ctaken for use by auotner
switeh, there will be batwery notential on the
4o that escapement magnes
i1l not be energized. 'The siepping

2 be continued rmtil the brashes
rest Oon 4 $8

of which is grounded. When this oceurs, a

cireait for the escapsment magnet 128 witl

be closed, which mgy be traced through the
grounded contact 142, Tower
sywitch wiper 127 (second position), winding
ot magnet 128 to grounded battery. Hseape-
ment magnet 128 upon encergization attracts
its armabure, thus opening :
magnet 60 and moving all of the side-switch
wipers 1Into position 3. T: should be noted
that the teeth on the escape wheel 10T 68Cape-
ment raagnet 128 are so arranged that the
wipers are moved fron position 1 to £ upon
Jetnergization and from  fo 3 upon energl-
zafion. o
T their third vosition the Wipers 119, 117
comnect ihe eivewit of station A wth contacts
0. 141 Jeading through the two UPPEY
When conversation has been

brushes 2, 2. |
completed and the sucrending swifches have
nbined to normsl position, a ground wiil

be placed upon brash 142, causing refease and
the switeh to normal position. The

(1]

return oF

relange cireuit mayv he traced Trom grounded
cordact 142, lower brush 2, side-gswiteh wiper
0% {third position), off normal contact 959,

winding of magneb 71, to grounded batlery.

-—

The attr:
ralosses toothed wheel 17, which svhen 1t has
l:' - L] -
reached normal position, causes, b the sys-
| ? i

tem of Jevers h

. ot of contacts, the contact 142

brush 2, side-

the circult of

wobion of avmature 70 of magueb 71

*.

a5 ; B

geinbefore deseribed, the pawl
44 to be disenguged from the teeth o { toothed
wheel 9, sllowing it to veturn to nopmal posl-

tion. The return of toothed wheel 17 to
norial position canses the Lrushes 2, 2 to be
radially withdrawn from the contacts, and
the return of the toothed wheel 9 canses the
hrushes to be rotated back 1o thelr normal

position,

Trom the description of the invention 1% 18

obvious that the switching mechanisms are

-

compact in form and may be mounted one

over the other, thus.economizing in space
and providing apparalus which will select

contacts accurately and rapidly.

What is claimed 18: -

i The combination with a plurality of
terminal banks arranged vertically, of a plu-
rality of superimposed switches each having
o set of brushes movable 1 a horizontal
vlane, saidl brushes being arz angiul to seiect
2 bank bv & rotative movemeny se>d Lo select
o terminal in the sclected bank by a radial
moverent. _ o .

5 The combination with a plurality of
panel type multiple terminal banks srranged
vertically and in a circle, the facos of sala
banks being in a radial plane with respect 1o
said eircle, of o plurality of superinposed
switches each having a set of brushes pivoted
t the center of said circle and movable In a

‘horizontal plane, said brushes belng arran oad

to select a bank by a rotative movement, and
to select a terminal in said bank by & radial
movement. | |

3. In an automatic switeh, a shaff, n
brush carriage movably mounted thereupon,
hrushes mounted on said carriage on & plane

-

70

80

oo
-

90

s
R 11

100

2t an angle to the plane of said ca riage, 4

plurality of groups of contacts, sald groups
of contacts being in separate banks and ar-
ranged to extend radially from the shaft,
means to rotate said brushes to select a gronip
of contacts, and means to radiaily move said
Hrushes to seleet a desired contact in the se-
Jected group. o

4. Tn an automatic switeh, a shait, a brush
carriage movably mounted upon said shsit,

‘brushes for said brush carriage mounted 1n
angle to the plane of said car-

a plane at an
riage, a plurality of groups of contacts 1 4
horizontal plane, each of said groups of con-
tacts extending radially from the axis of ro-
tation of said shaft and iying in the same
niane as the plane of said brushes, means 01
rotating said brush earriage to cause sald
brushes to select o group of contacts, Means
for radially moving sald brush carrviage 0
canuse said brushes to select a desived conbact
in the selected groun of contacts, and moans

£or veturning said brush earriage 1o porhal

postiion,

5. Tn an automatic switch having fwo se-
lective movements only, a frane, & shatt se-
cured tosaid frame, a toothed wheel monnued

129

130
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sy snid shuft, @ set oF Lrushes mounied On

Fl

wnid toothed wheel and arranged 0 he moved
radially with respect to the shaft, an escape-
ont inechanism, means controlling said
escapement mechanism for causing said seb
of brushes to be rotated with said toothed

1 L
W20 g

_ .y N
my name this

1917,

ond méans for holding said toothed '

and moving said brushes

Tn witness whereof, I hereunio subseribe 1
186h day of Octoder, A, Dy
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