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degree of efficiency in operation.

‘wiper members

 structure.

Be it known that I, Wirranm KarsuNe, &

citizen of the United’ States and resident of

Chicago, county of Cook, State of hnois,

‘have mvented a certain new and nseinl Im-—

provement in Switches, of which the follow-
ing 1s a specification.

g'.!T‘he present invention relates ﬂeneral]y to
electrmallv controlled switches of the type
employed in auntomatic telephony and more

particularly to that class of such switches 1n

which the moving contacts, or wipers, are

ogiven primary and seconchry movements to
brmg them to their desired contacting po-
sitions, the primary movement causing the

“selection of a group of fixed centacts and
the secondarv movement the %election of a

contact in that group.

The principal object of the present in-
vention is to provide a switch of this general |
type which shall be simple and economical

in construction while maintaining a high
To tln%
encL all the fixed contacts, whether primary
or secondary, are located in a single arcuate
bank which forms a complete umthry strue-
ture in itself. The primary and secondary
are mounted concentrically
within the contact bank and are readily re-
movable for purposes of repair, the several
sets of wiper contacts being also assembled
as independent elements. The driving mag-

nets and associated parts by which the p1‘1-—'

mary and secondary wipers are given their
movements also form mdependent elements

whiich are conveniently located upon oppo- ;

site sides of the contact bank which consti-
tutes the principal support of the switch
“With this arrangement, the sev-
eral parts of the switch are I‘Q&dl]’}?’ remov-

and the bank contacts may be readily wired
into the c1rc1_11t 1N Whlch the SWltGh 1s te be

'emplo ed.
45

The above and other features of the inven-
tion will be more fully understood upon ref-
erence to the following detailed description

~taken in connection with the accompany-
ing drawings, and the scope of the inven-

50

tion will be ]t)artwuhrl'}? pointed out in the

.‘Lppended claims, many of the features be-

~ing capable of use in other connectmns than
herein disclosed. -

~ In said drawing, Figure 1154 plan view of

SWltCh constructed in accordance W1t11 my

desired manmner.
contacts and 1nsulation 1s mounted upon a

12 forms a

| bolt% 15.
able for purposes of substitution and repair

invention; Fig. 2 1s a side elevation of the
sate with parts shown in section; Fig. 3
is a vertical section through the primary
and secondary wiper Shafts Fig. 4 18 a ver-

| hml section through one Set of primary

wiper contacts at theu:' point of attachment
| to the hub of the primary shaft; and Ifig. 5

1s a circuit diagram illustrating one circuit
i which the . switch illustrated in the pre-

vieus figures may be employer{

Throughout these figures, like characters
refer to Jike parts. |

Referring to the drawings in detail, B-

designates the bank of fixed (,'vn:m’c(;wtsj P
the primary wipers mounted on the primary

,dmft PS: S the secondary wipers mounted
- on the secondmy shaft SS; PM the prumary

and S’\*I the ﬂecondar
The contact bank is com-

driving magnets;
drwmrr magnet.

posed 0f sets of comntacts which may be

varied in size, connection and chmsmn, ac-

cording to the requirements of any given case.

An ‘uranwement amted to the cncults of
Fig, 5 ig illustrated in that figure. Smtable
mquhtmn 10 separates the contacts in any

The bme thus formed of

circular base plate 11, and an angular plate
covering at its top. All the
palt@ are held toaethm preferably by screws
13 which extend through the top plate 12
and the insulation 10 into threaded engage-
ment with the bottom plate 11, the ad]acent
bank contacts being cut aw: ay to provide
space for the screws, as illustrated m Fig.
1, where the top phte 15 partially broken
away. A bridge 14 extends between oppo-
site sides of the bank and is secured to the
top plate 12 by any suitable means, as the
The center of the bridge is off-set

s0 as to provide ‘lddltl(}n:ﬂ space for the
primary and secondary 1
- and 17, respectively.

ratchet wheels 16
The bridge also pro-
vides a bearing for one end of the secondary

shaft SS, the “other end being journaled n

the base plate 11. This shaft carries the

a beari ing for the sleeved primary shaft PS,
which in turn carries the primary wiper
hub 19. The primary ratehet wheel 16 1s
secured to the upper end of the primary
shatt PS, and the secondary ratchet wheel
17 is secured to the upper end of the, second-

- ary shaft SS.

5, 1910.
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“secondary wiper hub 18 at 1its lower end
and, as clearly illustrated in Ifig. 8, provides
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Ag illustrated more particularly in Fig.
3. the secondary ratchet wheel 17 and the

secondary wiper hub 18 are secured to the
secondary shaft SS through the agency of |

the collars 20 and 21 and the set screws 22
and 23, respectively. The primary and sec-
ondary magnets PM and SM, and the as-
sociated parts by which the primary and
secondary ratchet wheels are actuated, are
similar in construction and it- will therefore
suffice to describe one of them, as, for ex-
ample, the secondary magnet and 1its asso-
ciated mechanism. ~ This magnet includes
two magnet spools 24, 25, located upon two
suitable cores 26, 27, firmly secured together
at their lower ends by the plate 28 and at
their upper ends by a yoke 29. A shaft 30
is located midway between the spools 24 and
95 and is journaled at its lower end in the
plate 28 and at its upper end in a rotatable
stud 81 which extends through an aperture
in the center of the voke 29 and 1s provided
at its upper end with a screw head for ad-
justiment. A spiral spring 32 1s secured at
one end to the stud 31 and at its opposite
end to the armature 33, the intervening
portion lying closely about the shait 30.
The spring is put under tension by rotating
the stud 31, thereby forcing the armature 33
against its back stop 34 which comprises an

‘adjustable screw extending through a lug

upturned from the plate 28. The stud 31 1s
held in its adjusting position by the yoke
85 which has its two arms perforated for
the passage of the stud and which, when
drawn against the side of the .stud by the
action of the screw 36 against the yoke 29,
frictionally holds the stud against rotation.
The armature 33 is composed of a serles of
plates of suitable magnetic material bound
together and suitably cut away at their ends
to closely engage the circular face of the
magnet pole-pieces as clearly illustrated in
Fig. 1. Two of the magnet plates have pro-
jections 87 and 38 which extend substan-
tially at right angles to the armature and
caﬁry the driving pawl 39 at their outer end.
This
and its tail is split for the reception of an

actuating spring 40 which co-acts between

the pawl and the armature to throw the
pawl into a position to engage the teeth of

carried upon a projection 42 of the plate 28,
cooperates with the end of the pawl 39 to

limit its forward movement. This stop 1s

held in place by two screws which extend
through slots 43 so that the stop may be
adjusted so as to-give the correct stroke to
the pawl.. The plate 28, which carries the
magnet structure, is held in place upon the

‘switch bank by any suitable means such as
‘the bolts 44, 45, and the lugs 46 enable 1t to

be readily and accurately set in position on

pawl is journaled between the plates ;

| taching

l
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thus follows that the magnet and 1ts asso-

ciated parts may be readily detached from

the rest of the switch structure for purposes
of repair or substitution.

The bank contacts are arranged 1n oppo-
sitely disposed vows lying in proximity to
each other so that their contacting ends may
be bridged by the codperating wiper con-
tacts. "Thns the primary wiper contacts 47,

48 operate to bridge the bank contacts of 7%
‘the first row with those of the row just be-

neath it. These wiper contacts, as clearly
illustrated in Figs. 1 and 4, are narrow
strips of spring metal which are bound to-
oether at their inner ends and given a ten-

sion so that their outer ends will press firmly

into éngagement with the codperating bank
contacts. As illustrated, the outer ends of
these contacts are laterally curved so as to
readilv wipe over the bank contacts. As
clearly illustrated in Fig. 4, the inner ends
of the wiper contacts 47, 48 are perforated
for the passage of a tubular rivet 49. The

T4

80

85

latter is provided with a washer 50 by which

the wiper contacts, with intervening washers
51 of insulating material, are firmly pressed
together and held in position upon the at-
taching member thus formed by riveting
down the upper end of the tubular rivet 49.
This provides a compact wiper structure
which may be manufactured independently
of the remainder of the switch and as-
sembled as a unit with the other parts. Ob-
viously, the wiper contacts 47, 48 may be
variously electrically connected at. their in-
ner ends. In the present instance, they are

9(
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in electrical contact and insulated from the

remainder of the attaching member, as
clearly illustrated. To attach these wiper
contacts, it is only necessary to slip the
outer ends of the contacts 47, 48 between the
cobperating rows of bank contacts and then
fasten thelr inner ends to the appropriate
arm of the wiper hub.  This latter connec-

tion may be accomplished in any desired

108

110

manner, but preferably a screw 52 extends-

down through the bore of the tubular rivet

49 into threaded engagement with the outer

end of the hub arm. To lock the wipers
against rotation about the pivot 49, the un-
der face of the latter is provided with pro-

: 1 jections 53, which bear against the sides of
- the secondary ratchet wheel 17. A stop 41, ! ) \5d1D

the arm when the screw 1s screwed home. °
With the structure arranged as illustrated
and deseribed, the driving magnets and at-
parts may be individually removed
from the rest-of the structure as we have

just seen. Similarly, the wiper and ratchet

members may be removed from the rest of
the structure by removing the bridge 14, de-
taching the various wiper contacts, or swing-
ing them out of engaging position and then

simply lifting the whole wiper and ratchet
structure away from the contact bank. In
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the top plate 12. By this construction, 1t i order tqrfetain- the ratchet wheels in their 130
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varlous positions, the switeh is provided | tend. Similarly, a local conductor 62 ex-

with primary and secondary retaining pawls
a4, o9, which are pivotally secured to a

bracket 56 secured to the bridge 14. Springs
57, assoclated with these pawls, normally

press them into their engaging positions.
Having now fully described the structure
of the switeh, attention mav be directed to

“the diagram of Fig. 5 which illustrates the

manner of connecting up the switch contacts
i accordance with one cirenit arvangement.
Obviously, in other circuits. the switch might

be differently connected. In the diagram.

the primary bank contacts are divided into
ten sections »’, 2/, o', p’, g, etc.. each com-

prising two oppositely disposed individual
~contacts and a common contact opposite a -
plarality of individual contacts. In the

diagram, ‘the individual contacts opposite
the common contact are only three in num-
ber instead of ten, as in the switch construe-
tron. - This substitution i1s made in order to
sunplify the diagram. As before explained,
these primary contacts are the countacts of
the first two rows of.the switch. Similarly,

~the second pair are divided into sections m?2,
- w?, 0% ete.y the third pair nto sections e,
n®, 0%, etc.; the fourth pair into sections m?*,

nty, o, ete.; and the fifth pair into cections
m?y 0w, 0°, ete. The sections of the second
and third pairs are the same as the sections

of the first pair and the individual con-

~tacts 1n these, as well as in the first pair,

25

10

‘are so positioned that the cooperating wipers

will disengage one before engaging the next,
The contacts of the fourth pair are similar

to those of the first, second and third ﬂ%)airs,
but the individual contacts are of su |
length to allow the coiGperating wipers to

engage one before leaving another. The
contacts in the fifth pair comprise two op-
positely disposed individual contacts, and

two oppositely disposed contact strips adapt-

~ed to be bridged by the wiper in all positions

except the normal. In this circuit, a pri-
mary conductor 58 is connected to the com:-
mon contact of section m” of the primary

portion of the switch, conductors 582, 58,

_ete., extending from the codperating indi-

50

| 55

vidual contacts to the common contacts in?,
n?, etc., of the secondary portion of the
switch, and conductors 592, 59%, ete. extend-
ing from the individual contacts of section

m* to different other switches or to sub-

‘seribers’ stations (not shown).  Similarly, a

secondary conductor 60 is connected to the

90 vidual contacts to the common contacts m®,

“common contact of section »” of the primary

portion ‘of the switch, and conductors 602,

600, ete. extend from the codperating indi-

n®, ete. of the secondary portion of the

switch, and conductors 612, 61°, etc. extend

 from contacts codperating with common con-

_ tact m® to the switches or substations to
85 which conductors 592, 69®, respectively, ex- ¢

cient

tends to the common contact of section o

ot the primary portion of the switeh, and

conductors 622, 62°, ete. extend to common

contacts m*, n', ete. of the secondary por-

tion of the switch, and condnctors 632, 63P,
ete. extend from the individual contacts of
section m*. "The contacts in sections m5, »®

pertorm the well known secondary off-nor-
‘mal switch funetions of this class of switches,

while the contacts in sections p’, ¢’ perform
the well known primarv off-normal switch
functions.

With this statement of the arrangement

“of connections to the switeh centacts, the op-

eration of the circuit may be briefly pointed
out. . L o
The switch 13 adapted to -be controlled

from station A. Tts primary movements

are.brought about by the operation of key

64, and its secondary movements by the op-

eration of key 65. Switch 66 closes a cir-
cuit for the primary
PR and SR from batteries B’, B2 and there-

by.causes them to normally hold their arma-

tures attracted. The subsequent operation

of key 64.deénergizes relay PR and com-

pletes a circuit for primary magnet PM
which may be traced from the live pole of
the grounded battery B, through the wind-
ing of said magnet, normal ~contact 67,

secondary off-normal  contact

bridged
68—069, contact 70 of the primary relav PR,

and contact 71 of secondary relay SR to
-ground. - The resulting energization of the

primary magnet PM advances the primary
wipers P -from their first to their second po-

sition, thereby uniting conductors 588,

60—602, 62—62%, and connecting conductor
2 to ground and conductor 73 to the
grounded interrupter 74. If it is desired
to extend the main circuit from station A
to the first group of conductors extending
from the secondary portion of the switch,
then the key 64 is not further operated. If

1t were given another step, the primary

magnet would be again energized and the
wipers P advanced to their third position.

| This woulchmerely change the connections of

conductors 58, 60 and 62 without changing
the connections of conductors 72 and 75.

IQI

and secondary relays
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However, assuming .that but one step has

been given to the primary portion of the
switch and that this is followed by a single
operation of the secondary key 65, then re-
lay SR will be deénergized and a cirenit there-
by completed for the secondary relay SR’
fromi the live pole of grounded battery B*,
through the winding of said relay, second-
ary off-normal contaets 75, 76, and contac(s
(7 and 78 of relays SR and PR to ground.
The resulting energization of relay SR’

‘opens its contacts 79, 80 to interrupt the
‘main conductors 59, 60, so as to prevent pos-

sible  Interference with conversations (if

120

125

130
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the main circuit be used as a conversational
civcuit) over the multiple terminals of the
les extending from the individual contacts
of the secondary portion of the switch, such
as  ot—612—632, 595—61°—68°, etc. The
energization of relay SR’ also closes a cir-
cult “for secondary magnet SM’ extending
from the live pole of the grounded genera-
tor 81, through the winding of said magnet,
contact 82 of relay SR’, and normal con-
tact 83 of release relay RR to ground. The
resulting energization of magnet SM causes
the secondary wipers S to move to their sec-

oitd position, thereby uniting conductors

05 —59*, 60°—612, and 622—632. The eir-

cuit herein shown is a “selector” ecircuit

which, as 1s well known, is arranged so that
the secondary portion of the switeh will con-

tinue 1its travel until an idle set of con-

ductors is encountered and will then stop in
engangement with such conductors. Ac-

cordingly, if the first set of conductors

2—612—63* are m use by reason of some

multiple connection, then the secondary

wipers S will be moved to their third posi-

tion to extend the conductors of the seek-

ing line to the second set of conductors
H—61"—63°.  Thus if the conductors
2 J—617——632 are those of a busy line, con-
duetor 63* will be connected to “ground
through 1ts multiple tap 84, contacts of sec-
tion m* of another switch, conductor 622 of
that switel, contacts of section o’ of that

- switeh. and the associated conductor 62, con-

40

45

50

89

60

tacts 85, 56, winding of release relay RR -

to ground either via conductor 72 and the
contacts of section »’, or conductor 87 and
the contacts of section m®. Consequently
relay SR’ of the seeking line, having its ini-
tial energizing cirenit interrupted at sec-
ondary off-normal contacts 75, 76, will be
maintained energized over a path extending
through normal contact 88 of relay RR, al-
ternate contact 85 of relay SR’, conductors
62, 62 and 63* to ground. Relay SR’ will
continue to be thus energized until the sec-
pndary wipers move to a position in which
an encountered conductor 632, 63°, etc. is
ungrounded. As soon as this occurs, the
maintaining circuit for relay SR/, just

traced, will be interrupted, with a conse-

quent interruption of the energizing circuit
of secondary magnet SM.

As clearly shown, the first movement of

the secondary wipers S opens the connectior
to magnet PM at contacts 6869, grommnds
conductor 87, opens the initial energizing
circuit of relay SR’ at contact 7T5—76. and
grounds conductor 84 Upon the deiner-
gization of refay SR’ following the selec-
tion of an idle conductor. condnetors 58. 60.
have their parts united by contacts 79 and

30, thercby providing continuons strands'

from station A through the primary and
secondary portions of the switch. Assum-

— T N AR S el L e
'

75,529

ing that the primary and secondary por-
tions of the switch are given only one step
each, then such strands are the heavily
marked strands of the diagram. These
strands Inelude the condensers 90, 91. In
releasing, the switch will advance its wipers
to normal.  This 1s brought about by open-
g the cirenit of the primary and second-
ary relays PR and SR, as by switch 66. As
soon as this 1s done, contacts 92 and 93 of
said relays are -closed and release relay RR
is thereupon energized by a circuit extend-
g from the live pole of battery B¢, through
protective resistance 94, contacts 92, 93, con-
tact 99—85—86 of relay SR/, winding of re-
lease relay RR and to ground through the
parallel conductors 72, 87. Since the pri-
mary and secondary wipers may have to be
moved through different distances to bring
them to normal, the relav RR is maintained
energized either via conduetor 72 or 87 un-
til both portions of the switeh have reached
normal.  The energization of relay RR
closes a cirenit for primary magnet PM
which ncludes battery B?, the winding of
sald magnet, alternate contact. 67 of relay
RR, conductor 73 and interrupter 74. This
circult will be maintained and relay PM
will be. alternately cnergized and deéner-
gized to advauce its wipers P until that
wiper, engaging the contacts of section ¢’
passes to 1ts normal position. At the same

instant, the ground connection through re-

lay RR via conductor 72 will be broken.
Upon 1ts energization, relay RR closes a

locking cireuit for itself. This circuit also
mcludes the winding of relay SR/, Tt nay
he traced from the live pole of battery B,

through the winding of relay SR’, alternate

contact 88, the winding of relay RR and to
ground via conductors 72 and 87. If the
primary portion of the switeh reaches noy-

| mal first, this circuit is maintained through

conductor 87 until the secondary portion
reacihes normal. On the other hand, if the
secondary portion of the switch veaches nog-
mal first, this cirenit is maintained through
conductor 72 until the primary portion
reaches normal.  The resulting energization
of relay SR” opens conductors 58 and 60 to
disconnect the switech contacts during the
return movement of the switch parts. Tts
energization also closes an energizing cireuit
tor secondary magnet SM -which is main-
tamed until the sceondary wipers S reach
normal.  Tlis cireuit extends from altoer-

‘ating current generator 81, through wind-

g of magnet” SM, contact 82, alternate
contact 83, and econductor 39 to ground
throngh secondarv. off-normal conftacts of
section 7% This eircuit will be interrupted
at the contacts of this section as soon as the
engaging wiper passes to its normal posi-
tion and further advance movement of this
portion of the switch will be prevented.
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The movement to this normal position will | are rotated, and electromagnetically actu-

also interrupt the ground conunection of con-

Cductor 87 and allow relayvs RR and SR (o

10

veturn to normal, thus leaving the partg in

the condition illustrated. In the diagram.

the conductors 96, 97 are provided so as to
allow mupuises to be {ransmitted from the
1e!

paratus associated with the distant ends of

the conductors 592, 612, ete.. :in case such

switches or apparatus are emploved. -
It will be apparent to those skilled in

- the art that many alterations and modifica-

15

25

| 30

35

40

1S

50

tions may be made in the structure of the

~switch and the arrangement of its parts, as

well as 1n the extent and character of the
bank contacts, without departing from the
spirit and scope of the invention. ' I there-
fore do not wish to be limited to the precise
matter illustrated, but aim to cover by the
terms of the appeénded claims all such alter-

ations and modifications. _
- What I claim as new and desire to secure |
by Letters Patent of the United States is:—
- 1. A telephone switch comprising pri-
mary and secondary concentric shafts, elec-

tromagnetically actuating step-by-step mech-
anism  for 1ndependently votating said

shafts, wipers carried by and extending
radially outward from said shafts, and co-
operating bank contacts extending toward
sald shafts and engageable by said wipers .

during their step by step movement. N
2. A telephone switch comprising pri-

mary and secondary concentric shafts, elec-
tromagnetically actuated step-by-step mech-

anism  for independently ~rotating said
shafts, wipers carried by and extending
radially outward from said shafts, and an
arcuate  bank of codperating contacts,

adapted to be engaged by said wipers dur-

ing their step by step movement. |
3. A telephone switch comprising an arcu-
ate bank of fixed contacts, rotating wipers

“individually engageable during rotation

with different ones of said contacts, and elec-

“tromagnetically actuated step-by-stepmech-

amsm for mdividually rotating said wipers.
4. A telephone switch comprising an arcu-
ate bank of fixed contacts, rotating pri-

~mary and secondary wipers individnally

%5

- 690

65

‘engageable during rotation with different

ones of said contacts, primary and second-

ary shafts carrymng said primary and sec-

-

ondary wipers respectivelv, and electro-
‘magnetically actnated step-by-step nmecha-
‘nism for individually ro
5. A telephone switch comprising upper

rotating said shafts.

and lower frame members, an arcuate bank

~of fixed contacts located between and firmly
secured to sald members, " two concentric
shafts rotatably supported by said members,

wipers carried by said shafts and adapted
o engage said fixed contacts as said shafts

avs PR and SR over conductors 58, 60,
and their extensions to switches. or other ap-

"

ated step-by-step mechanism located above

and secured to said upper frame member
ative to individually rotate said

and oper
shatfts., ! . o
6. A telephone switch comprising upper
and lower frame members, an arcuate bank

70

of fixed contacts located between and firmly

secured to said members, two concentric

shafts rotatably supported by said members,

wipers carried by said shafts and adapted
to engage said fixed contacts as said shafts

are rotated, a ratchet on each of said shafts,
driving and retaining pawls for each of said

ratchets, and an electromagnet and arma-
“ture for each driving

_ pawi said ratchets,
pawls, armatures and magnets being located
above and supported by said upper frame
member. . :
7. A telephone switch comprising an arc-
uate bank of fixed contacts, a rotary member
located concentrically therewith, and a plu-
rality of sets of wiper contacts secured to
sald member and adapted to engage said
fixed contacts during the rotation-of said
member, each set being detachable as a unit
from said member. . .
- 8. A telephone switch comprising an are-
nate bank of fixed contacts, a rotary shaft
located concentrically therewith, a wiper
hub on said shaft, and a set of wiper con-
tacts secured to said hub and detachable
therefrom as a unit, said wiper contacts
engaging sald fixed contacts during the ro-
tation of said shaftt. | .
- 9. A telephone switch comprising an arc-

uate bank, of fixed contacts, a rotary shaft.

located concentrically therewith, a wiper
hub on said shaft having a plurality of
radial arms, and a set of wiper contacts

secured to the outer end of each of said

arms and - detachable therefrom as a unit.

10. A telephoné switch comprising an are-.

nate bank of fixed contacts, a rotary mem-
ber located concentrically therewith and hav-
g a radially extending arm, an attaching

member detachably secured to the outer

end of said arm, and wiper contacts perma-

nently secured fo said attaching member at

their inner ends and adapted to engage said
hxed contacts at their outer ends. o
11. A telephone switch comprising an

arcnate bank of fixed contacts, a rotary nem-

ber located concentrically therewith and

‘having a radially extending arm, an attach-

ing melnber detachably secured to the outer
end of said arm, wiper contacts permanently

secured to said attaching member at their
inner ends and adapted to engage said fixed
| contacts at their outer ends, and means for

insulating said wiper contacts from said

- a1ll.

12. In a telephone switch, a wiper com-

prising a plurality of metal contact strips
perforated at their non-contacting ends; an
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attaching member consisting of a rivet ex-
tending through the perforations of said

strips, a washer codperating with said rivet |
and suitable insulation between said strips
and rivet and washer; a supporting mem- |

ber; and means for connecting said attach-
ing member to said supporting member.

13. In a telephone switch, a wiper com-
prising a plurality of metal contact strips
perforated at their non-contacting ends; in-
sulation between certain of said strips: a
washer; a tubular rivet extending through
sald insulation, washer and the perforations
oi said strips; a supporting member; and a
screw extending .through the bore of said
rivet into threaded engagement with said
supporting member. -

14. In a telephone switch, a wiper struc-
ture comprising a plurality of narrow con-
tact strips perforated at their non-contact-
g ends, a tubular rivet having its shank
extend through the perforations of said

strips, a metal washer against which the end

ot sald shank is riveted, and insulation
washers intervening between said strips and

- metal rivet and metal washer.
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15. In a telephone switch, a wiper com-
prising a plurality of metal contact strips per-
forated at their non-contacting ends: insula-
tion between certain of said strips; a washer:
a tubular rivet extending through said insu-
lation, washer and the perforations of said
strips; a supporting member; a screw ex-
tending through the bore of said rivet into
threaded engagement with said supporting
mempber; and interlocking means for pre-

venting the relative rotation of said support-
Ing member and said rivet about said screw

when the latter is screwed home.

16. A telephone switch comprising five
self-contained units, a bank member con-
taining primary and secondary fixed con-
tacts, a primary wiper and ratchet member,
a secondary wiper and ratchet member, a
primary driving magnet member, and a sec-
ondary driving magnet member.

17. A telephone switch comprising a cir- |

cular bank of fixed contacts, primary and
secondary shafts mounted concentrically
with said bank, wipers carried by said shafts.
primary and secondary driving magnets
mounted on said bank and lying substan-
tially parallel to said shafts, armatures for
said' magnets located adjacent to said bank,
and driving means operating with said
armatures and shafts. |

18. A telephone switch comprising pri-
mary and secondary fixed contacts arranged
in a single bank constituting a single unitary
structure, a primary shaft and wiper for
engagimg said primary fixed contacts, a sec-
ondary shaft and wiper for engaging said
secondary fixed contacts, primarv electro-
magnetic driving means for driving said
primary shaft and wiper and secondary elec-
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tromagnetic driving means for driving said
secondary shaft and wiper.

19. A telephone switch comprising a con-
tact bank having groups of primary con-
tacts each including a common contact oppo-
site a plurality of individual contacts, said
bank also having similar groups of second-

ary contacts, electrical conductors uniting

each primary individual contact to a secon-
ary common contact, primary-and secondary
wipers for bridging said primary and sec-
ondary contacts respectively, and means for
individually operatineg said primary and
secondary wipexrs.

20. A telephone switch comprising pri-
mary and secondary concentric shafts hav-

1ng rotary motion only, electromagnetically

actuated step-by-step mechanizin for inde-
pendently rotating said shafts, wipers car-
ried by said shafts, and bank contacts co-
operating with said wipers. ,

21. A telephone switch comprising pri-
mary and secondary concentric shafts and
having rotary motion only, electromagneti-
cally actuated step-bv-step mechanism for in-
dependently rotating said shafts. wipers car-
ried by and extending radially outward
from said shafts, and an arcuate bank of ¢o-
operating contacts.

22. A telephone switch comprising an arc-
uate bank ot fixed contacts. wipers having a

rotary motion only and mdividually engage-

able with different ones of said contacts, and
electromagneticallv actuated step - by - step
mechanism for individually rotating said
wipers. -

23. A telephone switch comprising an arc-
uate bank of fixed contacts, primarv and
secondary wipers having a rotary motion
only and individually engageable with differ-
ent ones of said contacts, primary and sec-
ondary shafts carryino said primary and
secondary wipers respectively, and eleciro-
magnetically actuated step-by-step mecha-
nism for individually rvotating said shafts.

24. A telephone switch comprising an arc-
nate bank of fixed contacts. a rotarv member
located concentrically therewith and having
a rotary motion only, and a plurality of scis
of wipers secnred to said member, each set
being detachable as a unit from said member.

25.. A telephone switch comprising an are-
uate bank of fixed contacts, a rotarv shaft
located concentrically therewith and having
a rotary motion only, a wiper hub on said
shaft, and a et of wiper contacts cecured to
sald hub and detachable therefrom as a unit.

26. A telephone switch comprising five
self-contained umits, a bank member, a pii-
mary wiper and ratchet member having a
rotary motion only, a secondary wiper and

ratchet member having a votary motion

only, a primary driving magnet member,
and a secondary driving magnet member.
27. A telephone switch comprising pri-
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mary and secondary ﬁ:s.ed wnmcta arranged |

in a single bank, a primary shaft and wiper

“having a 1'otarv notion only and operative
to engage said primary fixed contacts, a
secondary shaft and wiper having a rotary

motion only and operative to engage said

“secondary fixed contacts, primary electro-
magnetic driving means for driving said
primary shaft and wiper, and ae(,ond‘u"v |

electromagnetic driving means for driving 19
‘sa1d secondary shaft and wiper.
In witness whereof, I hereunto sign my

name this 3rd day of February, 1909.
- WILLIAM KAISLING.

\Vit-ness.es-:
(3. K. MUELLER,
J. G. KeLLoece. -
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