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UNITED STATES PATENT OFFICE.

JAMES L. McQUARRIE, OF MONTCLAIR, NEW JERSEY, ASSIGNOR TO WESTERN ELECTRIC
COMPANY, INCORPORATED, OF NEW TORK, N. ¥.,-A CORPOBATION OF NEW YOBXK.

TELEPHONE-EXCHANGE SYSTEM.

1,298,365,

" gpecification of Letters Patent. U Patented Mar. 25, 1919,

Application filed October 20, 1617,  Serial No. 197,574,

To ull whom it may concern:

Be it known that I, Jamss L. McQuarrie,
a citizen of the United States, residing at
Montelair, in the county of Essex and State

of New Jersey, have invented certain new .

and useful Improvements in Telephone-Ex-

change Systems, of which the following is a

full, clear, concise, and exact description.
This invention -relates to automatic

switching apparatus for telephone exchange

systemns, and has for its object the provision

of apparatus of this type which will be com;

pact in structure, eflicient in operation, and
low in cost of production and maintenance.

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 normsl
position, in two separate directions in the
same plane into engagement with contacts,
oue of the movements being rotary and the
other radial., The contzets are arranged in
groups in banks circumscribing the axis of
rotation of the swiich and are adapted to
Le engaged by the brushes in their radial
movement. That is, a brush set is rotated
to select a desired group and is then moved

radially to. establish comnection with a de-.

sived terminal set in the selected group.
The panel contact banks may be multiple
banks of the weli-known type of construc-
tion, but instead of being multipled hori-
zontally, the contacts are multipled verti-
cally.

In the drawings iHustrating this inven-
L3 A
tion,

Tigure 1 13 & plan view of the switch;

& X ?

Fig. 2 is a side elevation of the switch;

and
" Fig. 8 is a view showing a partial per-
spective of the switch, in conjunction with
a circliit arrangement suitable for operating
such switeh in a telephone system. !
The brush operating mechanisin which is
ilustrated in Figs. 1 te 3 inclusive is de-
signed to rotate step by step to a group of
Tines and then moved radially into engage-
ment with « desired dontact in the selected
group.  As shown/in the drawings 2, 2
designate hrushes nlounted upon a carriage

6, which is supported by a toothed wheel 9

rotatably mounted on 4 shaft 7 secured to 2
frame 12. The brush,carriage 6 has two

tlots, 11 and 12. "The shaft 7 extends

thrbugh the slot 11 A rthird slot 117 (see 5

Fig.-8) is provided in the toothed whesi 9,

throtigh which a shaft 10 fixed to the brush

carriage 6 éxtends. The shaft and the stud
guide the brush carriage in its radial move-

ment. :

A toothed ‘wheel 17 arranged to be rotated

o
=

in g direction opposite to that of toothed -

wheel- 9 and having s plate 15 -secured

" thereto is also mounted rotatably on the

shaft 7. A hub 21 is secured to the toothed
wheel 9. A collar 20, keyed to the hub 21
by means of a slot 22 and a stud 23, is'shd-
able upon the hub 21 and rotates therewith.
The collar 20 ig limited in its downward
movement by a flange on the hub 21. The
lower side of collar 20 has a cam surface and
is engaged by two cam rollers 26 and 26

45

70

pivoted to two angle ivons 27 and 277 fixed
&

to plate 15 and located upon opposite sides
of the shaft 7. Return movement of the
toothed wheel 9 is effected by means of »

_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 positior in the nor-

mel position of the switch, The downward
pressure of the spring 24 upon the collar 20

_in conjunction with the rollers 26 and 26"

provide a- flexible connection between the
toothed wheels ¢ 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 oy the apparaius in

vesponse to impulses through the stepping

magnet 42, the pawl 40 pivoted upon the ar-
mature 41 will engage the toothed wheel 9 to
rotate said toothed wheel, the brush car-
riage, the collar 20 and the toothed wheel 17
to a desired group of terminals. 'This ac-
tion tensions the spring 24. A pawl 44 of o
member 86 holds the toothed wheel 9 in the
selected position. At the cessation of the

st series of impulses through the stepping
magnet 42, a side switel 128 will be caused
to operate, thus disconnecting magnet 42
from the stepping clrcuit, and bringing into
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 ¢

-bacx.ward movement of the toothed whe

-poztmﬂs of the collar 20.

an eccentrically armné,wl raised portion 16,
provided with a groove which acts as a ca
it its upper end i
brush carnage 6. When the toochf»u kS
is rotated and the toothed wheel 9 is lockec
the resultant radial movement of ghs tt 10,1
the groove of the raised portion 16
siog 11’ in the toothed -wheel 9, i‘zwves the
brush carriage to advance the brushes into
engagement with the desived terminal.
As\ stated heretofore, after the first so-
es of impulses has been sent, magnet 60 is
cormected in the circuit. In response to im-
pldses, magnet 60 oporﬁie" to' rotate the
toothed wheel 17 and the LLL((, 15. The
cam rollers 26 and 26" force the collar 20
upwardly, uomplesmlg the sp ‘ing 24. This
apward movement of the ar 20 discon-
nects toothed wheels 9§ rd 17 so that the
votation of the latter does nol move the
former. The rotation of toothed wheel “Z
and plate 15, however, causes the brus
carriage 1o be moved T2 Qmﬂy? due to Nnh
10 e*;tendmg into the groove of the reised
portion 16, of the pl&te 15, The first .Lw:af’
tion of the armature 61 of the magnet 60
1ioves the holding pawl 70 of the magnet
71 by means of the arm 63 of the armature
61 into en gagement with a teoth (tf the
toothed wheel 17. A spring 72 helds the
pawl in this ?aos;twn. thus preventi

0il

&

&)
1T
Re%orathn of the switch to normal pO‘Sk
fion is effected by magnet ] 71 being ensrgized.
This attracts the pa'vl 70, thus releasing the
toothed wheel 17. Toothed wheel 17, in
moving back to oz rinal pimifon !mda‘
Jon of the sp"ma' 81, perniifs the cam -“ml
rs 26 and 26" to ag ain enter i i
Th
moverment of collar 20 permits ¢ ]
lever 80 o bd moved about its Lm ot 81, thus
withdrawing pa,wl 82, pivoted ot f
engagement with arm 84, said paw}
previously engaged arm B4 x"hen the
20 was moved prmuj in assuming
normsal position pawl 82 7 Ui;a arm 84
the edge of plate 85 uuﬁ,n the ‘Lurvi ig re-
Teased. Ihe arm 84 is sectred tu the membor
§6, which is l'ota{a‘ﬁv mbunted on a sh nt
87. When the member 85 is pulled around
by the pawl 82 actmg upem the arm ?'% , the
Uan 44 is moved out of engagsment with
permithing

l
i

O
Loy

.,he teeth of the wheel 9, thus

gaid wheel to return to normal DO%.Lmn Un-
der action of the spring 24. fﬂe spring 88,
having one end fas stened o a pin 90 on the
frame and the other to a lever_ 3G fized in
the member 86, holds the n:m 44 put of
O untit

engagement w:u*h the testh of wwheel
o tug 91 fwsteneri te sam wé 20

said pawl Tag 91 striking ¢
forces 'mld pawl baclz mm 1,5 5

Ior zmouher ca;H,

78
i ! *prenez i oo
w;m‘mbm B s&ﬁati(m éhe Hine “’r'or
which is C(;n\,\ecwi ne switeh termi-
anls 111, 111 be engaged my
svable ¢o ‘fm&‘m-.wr uh wb 7h

én" subseribey
ion with o subs ('*'11)(“:, s, at S‘ﬂ)w
stion will be as ”oum,
’ :ea pemoval of his re
will avtomaticaily |
wx‘}. the movable
mil ~Eno

1on
The sub-
ceiver from
havs his
contacts

i-';'(j
J;"Lt:‘u‘t
,by cunm 1i
?'67 2080 rolay i3
emomp‘ ]
h ¢ subscriber A wil D8
in the’ o.su&i manmnar o
number of i.m;pui,seb te m
2 {tic: gRLe mnmci s in f‘h° '
ar e switching apparaius
3 B ma Wy be con- 180

¥ *cefi In +‘~19 g-rrul‘ulxw instance, we will
assume that conts the second group
o" <o~1mrjs (uz o %0;’:.»}15., in which ecase T
will be sent {romwy sta’r?}fs'n A, These

pet wf' f'lr(' 1 o- i

Her clrenit includ

:mw*l wiper 125 o ifs Hrst posifion.
Iny 124, upon ernergization, closes its con-
tact to complefe a ciieuit fron ;‘;‘;{*nund,\‘»
thi omh i mature and iront contact
th switeh wiper 197 in g first 118
DO and  escapement magnet 128 4o
are A T‘zmm_ The 1'9‘1&3’., 128 and 124
both bamng of slow releass ( ype, will
vebain their s res A’fh acted during the
send '”15 of impuilses, The *(mpmg m_lgnef 125
48, 1 howevor, Wi ifi I‘—“-"‘Oﬁd to the iwmpulses
788 4 ¢he opening and closing of
th to step tho tocthed whe ez 9
i the mm Q wheel 17 and the

ar oanﬁ o desired group of 128

Al na: second step D or

frov &, the velay 118

in oput ﬂu, civeuid

iy 2’ nsing its

0 ,ml,&. (}peﬁmg the 180
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circuit of the escapement magnet 128, Fhe

avmature of the escapement magnet 185 o
all of the side-switch brushes

the side-switch wiper 132 s
.cond position, a cireuit will be
the stepping magnet 60, which
may be traced from ground throngh arma-
tave and contact of eseapement magriet 128,
side-switch wiper 132 (second position), a
contact 133 at armature 61 of stepping mag-
net 80, armature 61 and through the winding
of magnet 60 to grounded battery. This cir-
enit will exist so long as magnet 128 is not
energized. Upon the first energization of
ragnet §0 the arm 63 secuved to the arma-
ture 61 causes the pawl armature 70 of mag-
set 71 to he moved into engsgeraent with the
toeth of toothed wheel 171 b
pawi. The magnet 80 upon gnergization
steps the toothed wheel 17 around in a divec-

Sion opposite to thab which it had been pre-

As soon
ninved to 1%

compleied for

s
43

ciousiy stepped by the maguet 42. The mag-
wot B0 50 stepning the footl od whesl 17 causes
w6t 50 10 stepping the fosthed wheel L1 causes
41 3T 1)

) to he movad upwardly, thus dis-
& the toothed wheel ¢ from the

1e0l 17 and. moving ihe brushes 2,
into engagement with the desived
U If any of she coniacts of This
have been taken for use by another

o will he battery putential on the

R
p

tost contacts 142, so that escapement magnet
28 will not be energized. The stepping

operation will be eontinued until the brushes
2, 2 rest on a seb of contacts, the contact 142
of which is grounded. When this cccurs, &

cireuit for the eseapement magnet 128 will

be closed, which yady be traced through the
grounded contact 142, lower brush 2, side-
switeh wiper 127 {second position), winding
of magnet 128 to grounded battery. Hscape-
ment magnet 128 upon energization attracts
its armature, thus opening the ¢ireuit of
magnet 50 and moving all of the side-switch
wipers into position 3. It should be noted
+hat the tecth on the escape wheel for escape-
ment magnet 1238 are 0 arranged that the
wipers are moved from position i to % upon
A

detnergization and from 2 to 3 upon energi-
zabion. : '
Tn their third vosition the wipers 115, 117

connect the eiveit of station A with contacts
140, 141 leading through the two upper
Drushes 2. 2. When conversation hag been
comypleted and the sueresding switches have
rotined to normal position, a groangd will
he placed upon brush 142, causing release and
retarn of the switch to novmal position. The
releass cireuit may he traced from grounded
contact 142, lower brush 2, side-switeh wiper
08 (third position), off normal contact 59,
wind £ magneb 71, to grounded battery.
The attraction of armature 70 of magnet 71
relenses toothed wheel 17, which when it has
veached mormal position, causes, by the sys-

k]
e

rem of Jevers hereinbefore described; the pawl
44 to be disenguged from the teeth of toothed
wheel 9, sllowing it to veturn to no snal posi-
tion. The return of toothed wheel 17 to
novial position canses the brushes 2, 2 to be
padially withdrawn from the contacts, and
the veturn of the teothed wheel 9 causes the
brushes to be yotated back to their normal
position.

Trom the description of the invention it is
obvious that the switching mechanisms are
compact in form and may he mounted one

over the other, thus.economizing in space

and providing apparatus which will select
contacts accurately and rapidly.

What is claimed is: :

1. The combination with a plurality of
terminal banks arranged vertically, of a pla-
rality of superimposed switches each having
s set of brushes movable in a Thorizonsal
plane, said brushes being arran M to select
a bank by & rotative movement amd to select
2 terminal in the sclected bank by 2 radial
movement.

o The combination with a plurshty of
panel type multiple terminal banlks srranged
vertieally and in a circle, the faces of said
banks being in a radial plane with respect to
said ecirele, of o plurality of superimposed
switches each having o set of brushes pivoted
at tho center of said circie and movable in a
horizontal plane,said brushes being arran ged
+o select & bank by a rotative movement, and
to select a terminal in said bank by a radial
movement. _
~ 8. In an automatic switeh, a shaft, a
brush carringe movably mounted thevenpon,
brushes mounted on said carriage on o plane
at an angle to the plane of said carriage, o
plurality of groups
of contacts being in separate banks and ar-
ranged to extend radially from the shaft,
menns to rotate said brashes to select a gronp
of contacts, and means to radially move said
brushes to select a desired contact in the se-
jected group. ’

4 Tn an automatic switch, a shaft, 2 brush
carriage movably mounted upon saxd shaft,
brushes for said brush carriage mounted in
a plane at an angle to the plane of sald car-
viage, a plurality of groups of contacts ina
horizontal plane, each of said groups of con-
tacts extending radially from the axis of ro-
tation of said shaft and lying in the swmne
plane as the plane of said brushes, means for
votating said brosh carriage to cause said
brushes to select s group of contacts, means
for radially moving sald brush carviage to
cause said brushes to select a desived conbuct
in the sclected group of contacts, and means
for veturning said brush carriage to porinal

Al

‘position.

5. Tn an automatic switch having #%0 se-
lective movements only, a fraine, a whaft se-
cured tosaid frame, a toothed wheel monnted

of contacts, sald groups I

-3
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caid toothed wheel and arranged 1o he moved

radially with respect to the
ment meehanist,
scapement mechanisin for

asen
<

of
wh

said sh

shaft, an escape-
means ' controlling  said
causing said set
brushes to be rofated with said toothed
sl and méans for holding said toothed

ROy

3 Y

aft, o set of brushes mounted on -

moving said brushes

wtness whereof, I hereunto subseribe 1¢

of October, Al I,

-

this 18th day




