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UNITED STATES PATENT OFFICE. 
JAMES I. McCUAR.R.I.E, OF FIONTCLAER, NEW7JERSEY, ASSIGNOR. To WESTERN ELECTRIC 
COMPANY, INCORPORATED, or NEW YORK, N. Y.A. CORPORATION OF NEW YOR:. 

TELEPHONE-EXCHANGE SYSTEM. 
T,298,365. 

To all whom it may concern. 
Be it, known that , JAMEs L. McQuARRIE, 

a citizen of the United States, residing at 
Montclair, 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 
systems, and has for its object the provision 
of apparatus of this type which will be com. 
pact in structure, efficient in operation, and 
low in cost of production and maintenance. 

A. Switching mechanism made in accord 
ance with this invention comprises in gen 
eral a brush operating mechanism arranged 
to move contact brushes from their normal 
position, in two separate directions in the 
same plane into engagement with contacts, 
o, e of the movements being rotary and the 
other radial. The contacts are arranged in 
groups in banks circumscribing the axis of . 
rotation of the switch and are adapted to 
be engaged by the brushes in their radial 
Jovement. That is, a brush set is rotated 
to select a desired group and is then moved 
radially to establish connection with a de 
sired terminal set in the selected group. 
he 

banks of the well-known type of construc 
tion, but instead of being multipled hori 
zontally, the contacts are multipled verti 
cally. 

In the drawings illustrating this inven 
tion, 

Figure 1 is a plan view of the switch; 
Fig. 2 is a side elevation of the Switch; 

and 
Fig. 3 is a view showing a partial per 

spectiye of the switch, in conjunction with 
a circlit arrangement suitable for operating 
such switch in a telephone system. 
The brush operating mechanism which is 

illustrated in Figs. 1 to 3 inclusive is de 
signed to rotate step by step to a group of 
lines and then moved radially into engage 
ment with a desired gontact in the Selected group. As shown in the drawings 2, 2 
designate brushes niounted upon a carriage 
6, which is supported by a toothed wheel 9 
rotatably mounted on a shaft secured to a 
frame 12. The brush carriage 6 has two 
'slots, 11 and 12. The shaft 7 extends 

f 

panel contact banks may be multiple 
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through the slot 11. A third slot 11 (see 
Fig. 3) is provided in the toothed wheel 9, 
through which a shaft 10 fixed to the brush 
carriage 6 extends. The shaft and the stud 
guide the brush carriage in its radial move 
ment, 
A toothed wheel i7 arranged to be rotated 

in a direction opposite to that of toothed . 
wheel 9 and having a 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 slid 
able upon the hub 21 and rotates therewith. 
The collar 20 is limited in its downward 
movement by a flange on the hub 21. The 
lower side of collar 20 has a can surface and 
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is engaged by two cam rollers. 26 and 26 
pivoted to two angle irons 27 and 27 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 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 
mal 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 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 nay be ro 
tated alone. 

In the first movement of the apparathis in 
response 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 it 
to a desired group of terminals. This ac 
tion tensions the spring 24. A pawl 44 of a 
member 86 holds the toothed wheel 9 in the 
Selected position. At the cessation of the 
rst series of impulses through the stepping 

magnet 42, a side switch 128 will be caused 
to operate, thus disconnecting magnet 42 
from the stepping circuit, 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 at its upper end to ti 

3. 2,338,3&g 

an eccentrically arranged rais (; portion 16 
provided with a groove which acts as a ca C{ii 

e 

brush carriage 6. When the toothed yieel." 
is rotated and the toothed wheel 9 is iocked, 
the resultant radial movement of shaft, (), ii. 
the groove of the raised portion {3, and the 
slot, i1 in the toothed whee; 3. iioves the 
brush carriage to advance the brushes into 
engagement with the desired ternainal, 
As stated heretofore, after the first sea 

ries of impulses has been sent, magnet 60 is 
connected in the circuit. In response to in 
silises, magnet, 60 operates to rotate the 
toothed wheel 17 and the plate 15. The 
can rollers 26 and 26 force the collar 20 
upwardly, compressing the spiring 24. This 
upward movement of the collar 20 discoil 
inects toothed wheels 9 a.d. it so that, the 
rotation of the latter does not liaowe the 
former. The rotation of toothed winee i? 
and plate 15, however, causes the brasil 
carriage to be moved radially, due to shaft, 
10 extending into the groove of the raised 
portion 16, of the plate 15. The first attrac 
tion of the armature 61 of the magnet, 60 
uloves the holding pawl 70 of the magnet 
i by means of the aria (33 of the arratire 

6i into engagement with a tooth of the 
toothed wheel 27. A spring 72 holds the 
paw in this position, thus preventing a 
backward movement of the toothed wheel 7. 

Restoration of the switch to ornia posi 
tion is effected by magneti being energized. 
This attracts the pawl 70, this reieasing the 
toothed wheel 17. Toothed vihael 7, in 
moving back to normal position inder tie 
tion of the spring 3i, permits the can oil. 
ers 26 and 26 to again enter the cut-out 
portions of the collar 20. Th 
in overnent of collar 20 permits : - - - - 
iever 80 to be moved about its pivot, 3}, i. 
withdrawing paw 82, pivoted at 
engagement with arm 84 said pay 
previously engaged an 84 when the coilar 
20 was moved upwardly in assiining i 
normal position pawl 82 pui is 2.r. 
the edge of piate 85 until the : tyi is re 
leased. The arm 84 is sect; red to the senior 
86, which is rotatably yi) inted {}}t a shift, 
87. When the member 85 is pulled arolind 
by the pawi. 82 acting upon the 3r: 84, the 
pawi 44. is moved out of engagement, with 
the teeth of the wheei 9, thus periitting 
said wheel to return to normal position un 
der action of the spring 24. The spring 88, 
having one end fastened to a pin 90 of the 
frame and the other to a lever 83 fixed to 
the member 86, holds the paw 44 g it af 

: engagement with the teeti of wheel 9 until 
a lug 91 fastened to said wheel engages 
said pawl. Lug 9i striking the law it: 
forces said pawl back into engagenetii, with 
the teeth of wheel 9 and the switch is ready 
for another cali. 

in the tastial manner £a 

Referring to ig. 3. A may represet, a 
calling subscriber's station, the line for 
which is cofaected with line switch terni 
nais i, til adapted to be engaged by 
9 yable ("sata.{ts ii.2, 12, Assisi (2g that 

tion with 3, stigeriber, say at substation is. 
the operatiot will be as follows. The sci 

t. 3 goa removal of his receive irona 
icycle, will automatically have his 

the novable contacts ... W. 

3. Weil-knvy E. raiarer thro;gi. 
is of the line switch. Folovy 

ics, 'e of the ire switch contacts, 
erorgized over the line i5 wi; ie. 

of the side : position one 
116 and 12. controlled by 

e: lodying the feates 
invention, The genergization of re 

i5 viii cause ii, to oper is back cossaci, 
2 &nd ciose its rost contai: 122 : o groad, 

thereby completing a circuit, including a 
s:oxy release relay 23. 
After removing his receiver fro 

aco: the subscriber vil: operate his aiia: 
the requirect 

switch 

- - S8ics 

tile subscri{s at station ... desires connec 
y 
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attai.e. of impulses te nove the brushes 2. 
2 into position to engage contacts in he 

with which the switching apparatus 
{ed with sibscriber 3 may he coin 

in the particular instance, ye wit: 
S 

of coiniasis are soight, in winich case two 
in piises will be sent roastation &. Thes: 
in pulses ope; the circuit, of relay i5 

se it is inter aittently cios: 
tact, i.2i, herchy completing : 
ciii, one li:;b; including sio y release relay 
24, the other innis including prizary isg 
net, 42, the atter circuit including a side 
switch wiper w 25 in its first position. Re 
lay i2á, apoi energization, closes its con 
taet to contiefe a cirilii, froii) groind A. 
tiroigh the arratire and front, contact 
thereoi, sic: ;-sivitici svijer i27 it is first 
position and esca;einent, magnet, 28 to 
gro indet battery. The 'plays 23 and 324. 
both belig, )f the slow release type, will 
}'et: in their armaitres attracted caring the 
seding of irgilises, ". he stepping magne: 
32, however, viii if spond to the inaptises 
resulting froin the opening and ciosing of 
the contact, 2.21 to siej, the ioctised whee: 9 
aid wikir it, he tighed wheel i and the 
brishes 2 around as tie desired group of 

cis, At the 342d of the second step or 
iaise rea; 3ine static: A this relayii is 
will 'enhair energized and ope; he circuit, 
of the reisy 334 {{.. coatiac; i2. causing i 

it "a to be 'eleased, has opening the a. 8 

SSane that contacts in the secoid group 
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circuit of the escapement, alagnet 128. The 
a nature of the escapement imagnet 123 (; 
releasing noves all of the side-switch brushes 
from their first to their second position. 
As soon as tie side-switch wiper 132 is 

lived to its second position, a circuit will be 
completed for the stepping magnet, 60, which 
may be traced from ground through arma 
take and contact of escapement, magliet 128, 
side-switch wiper 132 (second position), a 
contact i33 at arnature 6t of stepping mag 
net 60, armature 61 and through the winding 
of magnet 80 to grounded battery. This cir 
cuit will exist so long as magnet 28 is not 
energized. Upon the first energization of 
magnet (30 the arm 63 secured to the arma 
ture 61 causes the pawl ai'nature 70 of mag 
jet 4 to be incved into engageinent with the 
teeth of tagshed wheei i? to act as a holding 
pavyi. The imagnet 80 upon energization 
steps the toothed wheel 7 around in a direc 
ticis opposite to thai, which it had been pre 
'viously stepped by the magnet 42. The mag 
agi, 60 in stepping the iocthed wheel i7 causes 
the coli: i 20 to be royed upwardly, thus dis 

g the toothed wheel 9 from the 
wheel i? and moving he brushes 2. 
into engagement, with the desired 

, it any of the contacts of this 
group have been taken for use by all other 
switch, there will be battery putential on the 
test contacts 42, so that escapement magnet, 
i23 will not be energized. The stepping 
operation will be continued until the brushes 

terrain a 

2.2 rest on a set of contacts, the contact 142 
of which is grounded. When this occurs, a 
circuit for the escapement, magnet 128 will 
be closed, which nay be traced through the 
grounded contact 142, lower brush 2, side 
switch wiper 127 (second position), winding 
of magnet, 128 to grounded battery. Escape 
inent magnet 128 upon energization attracts 
its armature, thus opening the circuit of 
magnet, 60 and moving all of the side-switch 
wipers into position 3. It should be noted 
that the teeth on the escape wheel for escape 
ment magnet 128 are so arranged that the 
wipers are noved fron position ... to 2 Epon 
definergization and from 2 to 3 upon energi 
zation. 

third position the wipers 136, it 
connect the circuit of station A with contacts 
J40, 14i ieading through the two uppor 
brushes 2, 2. When conversation has been 
completed and the succeeding switches have 
returned to normal position, a ground will 
be piaced upon brush 142, causing release and 
return of the switch tigioximal position. The 
release circuit may he traced fro; a grounded 
contact. 142, lower brush 2, side-switch wiper 
98 (third position), off normal contact, 99, 
vSiding of magnet, ' , to grounded battery. 
The attraction of a nature O of magliet, 1 
releases toothed wheci it, which when it has 
reached Yaornial position, causes, by the sys 

s: 
e: 

tein of eve's hereibefore described, the paw 
44 to be disengaged froin the tecth of toothel 
wheel 9, allowing it to return to inorial posi 
tion. The return oil tootied wheel 1 to 
normal position cases the rushes 2, 2 to be 
radially withdrawn from the contacts, and 
the return of the toothed wheel 9 causes the 
brushes to be rotated back to their normal 
position. 

Ji From the description of the invention it is 
obvious that the switching mechanisi) is are 
compact in form and may be 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 plu 
rality of superimposed switches each having 
a set of brushes movable in a horizontai plane, said brushes being arrang; to Seject 
a bank by a rotative movement, aid to Select 
a terminal in the selected bank by a radiai 
movement. 

2. The combination with a plurality of 
panel type nultiple terminal banks 3rranged 
vertically and in a circle, the faces of said 
banks being in a radial plane with respect to 
said circle, of a plurality of Superimposed 
switches each having a set of brushes pivoted 
at the center of said circle and movable in a 
horizontal plane, said brushes being arranged 
to select a bank by a rotative movement, and 
to select a terminal in said alik by a radia 
in ovement. 

3. In automatic switch, a shaft, a 
brush cariage movably mounted thei'elipon, 
brushes mounted on said carriage on a lane 
at an angle to the plane of said carriage, a 
plurality of groups of contacts, said groups 
of contacts being in separate banks and ar 
ranged to extend radially from the shaft, 
means to rotate said brushes to select, a group 
of contacts, and means to radisily move said 
brashes to select a desired contact in the se. 
lected group. 

4. in an automatic switch, a shaft, a brush 
carriage movably mounted upon said shaft, 

s 

brushes for said brush carriage mounted in 
a plane at an angle to the plane of said car 
riage, a plurality of groups of contacts in a 
horizontal plane, each of said groups of con 
tacts extending radially from the axis of ro 
tation of Said shaft and lying in the same 
piane as the plane of said brushes, means for 
rotating said rush carriage to cause Said 
brushes to select, a group of contacts, means 
for radially moving said brish carriage to 
calise said brushes to select a desired contact, 
in the selected group of contacts, and means 
for 'etaining said trush carriage is solina 
position. 

5. in an autoimatic switch having two se 
lective moyelants only, a fraine, a shaft se. 
cured to said frame, a toothed wheel mounted 
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Jr. said shaft, a set of brushes mounted on wheei stationary and moving said brushes 
said toothed wheel and arranged to be noved 
radially with respect to the shaft, an escape 
Jinent inechanisin, means controlling said 

5 escapement mechanism for causing said set 
of brushes to be rotated with said toothed 
winee, and inéans for hoiding said toothed 

radially, 
in Wittiess w sereof 

my name this 86; d. 
1917. 

j Ali ES L. Ráci Ai. 

is hereunto subscribe 
ay of October, A. D., 

  


