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MULTIPLE CONTROL

Original application flled May 22, 1926, Serial No. 110,899, Divided and this application filed September

19, 1927,

This is a divisional application of my co-
pending application Serial Number 110,899,
filed l\ity 22, 1926, now Patent Number
1,710,720. v

My invention relates to tuning couplers or
transformers as are used “in wireless tele-
graph or telephone receiving systems, and
resides in a novel method of construction
and operation of the same.

A feature of my invention resides in a
multiple control arrangement for such de-
vices. ;

Another. feature of my invention has to
do with the manner in which the coils are
mounted and associated with one another,
and the construction and control of the ap-
paratus by which the inductances of the sec-
ondaries of the transformers or couplers are
varied in steps by means of a single control
arrangement.

Another feature of my invention has to
do with the manner in which the inductance
within the steps is varied by means of a sepa-
rate single control unit.

Another feature of my invention has to
do with the manner in which the contact or
wiper arms for varying the inductance of
the transformers by steps are associated with
the control arrangement.

A still further feature of my invention is
the manner in which the rotary supports
within the stator supports are held in posi-
tion, and the novel means which are pro-
vided for leading the terminal ends of ro-
tary coils to terminals which are adapted
to receive connections from an external
circuit.

A farther feature of my invention is the
novel shielding means which are provided
for shielding the transformers and the means
for securing the same in position.

A still further feature of my invention is
the provision of a novel wiper arrangement
in association with a conducting element to
provide means for connecting the wiper with
an external circuit.

The above features as well as others not
specifically pointed out will be more fully
described and explained in the following
specification and for a more complete under-

Serial No. 220,333,

standing of my invention reference may be
had to the accompanying drawings in which
like references in the several views denote
like parts and in which:

Fig. 1 is a top view of the apparatus com-
prising my invention in association with a
mounting panel and mounting base.

Fig. 2 is a front view of Fig. 1 with the
mounting panel removed and the front of
the shielding members cut away.

Fig. 3 is a sectional view along the line
3—3 of Fig. 1 which clearly illustrates the
means for controlling the rotor elements of
the transformers.

Fig. 4 is a sectional view along the line
4—4 of Fig. 1 which clearly illustrates the
means that controls the wipers which engage
contacts associated with the tapped second-
aries of the transformers.

Fig. 5 is a sectional view through one of
the transformers to illustrate the means for
carrying the terminals of the rotor winding
to external terminals. '

Fig. 6 is a sectional view along the line
6—6 of Fig. 1.

Fig. 7 is a fragmentary view of the wiper
and arm of a switch unit illustrating their
association with the shaft to which they are
secured.

Referring now particularly to Fig. 1 the
devices or transformers T, T, T2, T? are each
provided with a cylindrical frame or stator
tube 2, 8, 4 and 5 respectively and mounted
within the stator tubes are rotatable cylin-
drical frames or rotor tubes 6, 7, 8 and 9
shown in dotted lines in Fig. 1. The stator
coils, 2, 8, 4 and 5 are mounted upon a base
board 10 by brackets and as each of the
stator coils is mounted in a similar manner
a description of one will suffice. A U-shaped
bracket 11 is provided with diverging legs
12 and 13 which are provided with tapped
orifices 14, and screws 15 which pass through
suitable orifices in the stator tube 2 near its
peripheral edge have threaded engagement
with the tapped orifices 14 in the respective
legs 12 and 13 of the bracket 11 to secure
the stator tube 2 to the bracket 11, the brack-
ets 11 being in turn secured to the base board
10 by means of screws 11’. : '
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The rotor tubes 6, 7, 8 and 9 are supported
on a rod 16 of suitable insulation material
such as bakelite and as the rotor elements
are supported on the rod 16 in a similar man-
ner a detailed description of one will suffice.
The rotor element or tube 6'is provided with
a pair of orifices- 17 and 18 diametrically
opposite which are adapted to receive the

sleeve extensions 19 of a pair of bushiiigs 207

secured to inher circuunferential:face 'ofthe:
tube 6 by means of rivets 21. The stator tube
2 is provided with a pair of orifices 22 and’
23 diametrically opposite and in alignment

with™ orifices 24’ which extend ‘through the"
sleeve extensions 19 of the bushings 20" The

orifices 22 and 23 in the stator tube 2 and: the

orifices 24 in the bushings 20 are of the same -

size and arein alignment, and they are adapt-
ed to receive sléeves 25-and 26 which are of"

.a size to receive the supporting rod 16.

The bushings 19 “of the rotor tube 6 are-

provided with tapped orifices 28 whic¢h are-

adapted to receive screws 29 the-ends of which’

- pass through orifices 30 in the sleeves 25 and

407

S
e

50

5- 26 t0 permit the same to engage the rod 15~

to rigidly secure the rotor-tiube 6 to the rod”
16.:“ The sleeve extensions 19 of the bushings-

20 protrude through the diametrically opPPo-
site orifices 17 and 18 an equal distance so

-that the-distance between the respective ends

of the sleeve extensions 19 is approximately
that of the inner-diameter of the stator tube
2, s0 that'the ends-of these sleeve extensions

27 e B >

19 when' the rotor 6 is positioneéd in the-statsbr

<tube 2 on the rod 16 engage the inner circini-

ferential face of the stator tibe 2 and prévent

longitadinal movement ' of ‘thé rotor tibe ¢
) - L 3 g s ey H Do e
on the supporting rod 16. ~ The rod 16 passes
3 R e T - b VI oa .
through the respective sléeves 25 and 26 aggo-

ciated with each ‘of the other rotor tubes 7, -

8'and 9, and these rotor tubes 7, 87dnd ™9 ave”
secured to the rod 16 by set séraws 29° as'de-
scribed ‘in “connection with rotor tube’6-and
a8 ‘the rod 16 is rotated ‘the rotor tubes 6, 7,

.8 and 9 which are secured thereto by the set’
“screws 29, are simultaneously rotated. The

transformers Ty T/, T2 and T are of the 90
degree coupler type, so that the rotér tibes -

6,7; 8 and 9 may'be rotatéd 90 degrees or tntil

.they ‘are at right angles to the axis of 'the-
‘stator tubes 2,3, 4 and 5.

A’ bracket 31 secured 'to the panel 82'by
means of screws 33 which pass through' suit:
able orifices in"the panél 32 and extended’
portions 84 of thé bracket 81 have threaded
engageément with nuts 35 which secures the’
bracket 31 to the panel 82. The bracket 31
extends -rearwardly from the panel 82 he-

- tween the transformers 77 and T# and is pro-

€0

vided ‘with an‘integrally formed portion:36.
extending. upward :at right angles- from the

bracket 31 and-is-provided-with an orifice:
through -which ‘the rod- 16, which" supperts -

therotortubes 6,7, 8 and 9, extends:. A shaft.

537 rotatably supported in integrally: formgd:

1,794,752

extended portions 88 and 39 of the bracket
31 has secured to its one end 87 a bevel gear
40 which meshes with a bevel gear 41 secured
to the rod 16 by means of a set screw 42.
Through the medium of the shaft 87 and the
bevel geard0 secared #hsreto and the bevel
gear .41 on the rod 16 simultanecus rotation
of the shaft 37 and rod 16 is accomplished.

- The otherend=872 of the shaft 87 exténds:

thréugh an 'orifiés in the panel 327and has
secured to its protruding end a graduated
dial-D adapted to rotate the shaft 37 and

through the medium of the gears 40 and 41

and 160 16 the rotor tubes 6, 7, 8 and 9 are
rotated siniultaneously. The dial D is pro-
vided with suitable graduations and:a suit-

able mark -is placedupon-the front-of the-
panel-82 to-indicate the degree of -rotation:
of the rotor elements. A stop in 43 secured -

to-the 'shaft-37 and angular. extensions 44
on: the bracket 31 cooperate -to prevent exces-

sive rotation of the shaft 37. A coil spring.,
45 is placed”around-the shaft 37 with one
end resting against the extended portion 89

of the bracket.31 and .its other end resting

against.a collar 46 adapted-to. be rigidly.
secured -to the shaft 87 by means of a-set

serew-47.. The collar-46-may be slid longi-

tudinally along.the'shaft. 37 to permit-the
tension or compression ‘of the coil spring 45-

to be adjusted and this spring 45 causes the

bevel -gear:-40 on:the shaft 87 to6-be held in-
mesh.-with the bevel -gear 41 on the rod 16
to prevent-any lost motion between the rod -

16 and the shaft 87 and to also provide fric-

(0

8

80

85

907

957

100

tional means to maintain the rotor-elements

in-any-adjusted position. . :
The stater coils SC, SC7, SC? and - SC#

are tapped and these taps are led to ‘contacts -

48 mounted on panels-49; 50,51 and 52, and
as-all.of-the. panels are of similar construec-

tion and-arrangement-the- description of one

will - suiffice: -for. 5 clear: explanation of all.
The panel 49 associaied with- the stator coil
3C is rectangular in-shape and -of siitable

insulating material -such as. bakelite. and is -
provided with - suitable orifices 53 equally:

spaced-apart: which-are adapted to receive’
contacts 48.- The contacts 48 are provided:
with- reduced portions 48% which extend:
through the orifices 53.to which the taps or -
leads 54 from the tapped stator coil SC are-

fastensd-by: suitable means ‘such- as” solder.

. The-contacts -48" are. secured in the: orifices-
53 -in-the’ panel 49  in’any: suitable manner
and are arranged in an-arc:of'a-circle, and:

a-wiper-arm' b5-is adapted ‘to pass over and

engage the: contacts 48.~ The wiper:-arms 55, .

56, 57 and- 58 are’ multiple controlled and

adapted-to-be-moved corresponding: distances:
simultaneously, so that the inductances-of

the transfermers-T, T’; T? and ‘T® may' be

vatied by placing a different numberiof-turns-
of wire: composing ‘the secondaries: of: the’
transformers-in cireuit. Bytusing-a multiple -
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control device the same number of turns will
be used on each coil, and thus the most effi-
cient results with the simplest operation will
be obtained and the means for accomplishing
this will now be described.

The panel 49 associated with the trans-
former T is located forward of the same and
1s secured to the integrally formed angular
extensions 59 and 60 of the U-shaped bracket
11, which supports the stator tube 2, by
means of serews 75 which pass through open-
ings in the panel and have threaded engage-
ment with tapped orifices in the extensions
59 and 60. Additional securing means for
the panel 49 in the form of a bracket 61 is
secured to the same by means of a rivet 62
and is provided with an integrally formed
pin member 63 which extends through an
orifice 64 in the stator tube 2 to rigidly secure
the upper portion of the panel 49 against
movement A bushing 65 provided with a
reduced portion 66 is mserted into a suitable
orifice 67 in the panel 49 and the reduced por-
tion 66 in the orifice 67 extends slightly be-
yond the face of the panel 49 and is upset
or spun over to secure the bushing 65 to the
panel. The bushing 65 is prowded with a
central orifice 68 which is adapted to receive
a stub shaft 69 which extends through this
orifice 68, and the protruding end 69" of the
shaft 69 has a portion cut away to form a
ﬂat face 70. A bushing 72 is provided with

v circular orifice 73 in 1ts one end and with
an orifice 74 in its other end shaped to con-
form with the formed end 697 of the shaft 69
which extends into this shaped orifice T4.
The end 69’ of the shaft 69 protrudes slightly
into the circular orifice 73 of the bushing 72
and this pvotrudin(r end is staked over to se-
cure this bushing 72 to the shaft end 69”.

A shaft 80 extends through an orifice 81 in
the front panel 32 into the orifice 78 in the
bushing 72, and a set screw 82 having
threaded engagement with a suitable tapped
orifice in the bushing 72 eng: ages this shaft
80 to rigidly secure the same in the bus shing
79. The wiper 55.is provided witha dished
portion 55" having an orifice 71 of a size and
shape to fit over The formed end 69" of the
shatt 69 and this dished portion 55 of the
wiper 55 when positi ioned on the stud shaft
69 rests between the bushin o 65 in the panel
49 and the face of an arm 78 secured to the
bushing 72. ¥t is readily apparent that as
the shaft 80 is turned ﬂnulwh the medium of
a knob K secured to the end protruding
through the panel 32 the bushing 72 and the
stub shaf 69 secured to the bushing 72 and
the wiper 55 which is supported on “the stub
shaft 69 are rotated as a whole causing the
free end 522 of the wiper 55 to engage suc-
cessive contacts 48, as it is rotated from left
to right and vice versa, through the medinm
of the shaft 80. The avm 76 secured to the

5 bushing 72 is also rotated and this movement

4

of the arm 76 is for purposes as will presently
be described. A bracket 85 secured to the
panel 49 by the screws 75 is provided with
an upwardly extended portion provided with
an orifice 86 through which the shaft 80 ex-

tends and serves as a bearing when the same

QG
L;\ art e}

is rotated and the bushing 65 secured to the
panel 49 and through which the stub shaft 69
extends serves as a bearing for the shaft 69
swhen it is vrotated through the agency of the
shaft 80 as just described. To prevent any
overrun of the free end 55? of the wiper 55 as
it passes frow cue contact 48 to the next and
also produce o snap action as the wiper 55

passes from oiie contact 48 to the next, the
arm 76 is provi defl with a downw ardly ex-
tending portion 76" provided with a plurality
of notehes 86 in its arcuate shaped edge equal
in number to the contacts 48 secured to the
panel 49.

The bmm ob 85 gecured to the plate 49 as
already descrilbed is provided with an orifice
37 which iz adapted to veceive a ball bear-
g 88. A leaf spring 89 secured at its one
end to the bottom tace of the brackeb 83 has
its free end engaging the ball bearing 88
w,nch rests in the orifice 87 to maintain the
ball : in engagement with the
notehes 86 in the arm 76, The ball bearing
88 cooperates with the notches in the ex-
tended portion 767 of the arm 76 and as the
shaft 80 is rotated the arm 76 also rotates
causing a tooth $0 formed by two adj acent
notches 86 to engage the bail ‘ne“:nw 8‘3
force it down against the normal tenszon of
the spring 89 and as the arm continues itg
rotation the ball 83 passes the tooth 90 and
actsupon the nextnotch 86 underthe influence
of the spring 89 so as to give a qm/*u snap
action to the wiper 55 and arm 76 as the
wiper 55 passes from one contact to the next.

The wipers 56, )'7 and 58 associated with
the transformers T’ , 12 and T® are rotatably
supported 1n a manner similar to that de-
seribed in connection with the winer 55 of the
transformer T and o dese u)t]on of one will
suffice to give a clear understanding of all.
The busnmo 91 is secured to the panel 50 b"
staking its pretruding end and is provided
with a central orifice 92 which receives a stub
shaft 93. The stub shaft 93 is provided witl
a flat portion 94 and th e wiper 56 and arm
77 are provided with cvifices Sth‘lT)Od to penmt
them bpmo slipped on the end 93’ of the stub,
shaft 93, ‘and the end of Lhe sﬁvb shaft 9%
m‘otruca g sh(‘btl*} bey ond the face of the
alm 77 1s stal over to secure the wiper 56
and arm 77 to ’che stub shiaft 83. The wipers
57 and 58 and arms 78 and 79 associated with
the transformers T% and 'I® are secured to
stub shafts 95 and 96 in a similar manner
and the wipers 55, 56, 57 and 58 and arms 76,

, 78 and T9 are retated simultaneously
through means to be presently described.

A hink 100 puvu led with a bifurcated end
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101 .1s associated with the free ends of each
of the arms 76, 77,78 and 79 and straddle the
same and are pivotally secured thereto by
means of pivots pins 102. Each link 100.is
provided with an orifice 108 which - are
adapted to receive a rod 104. Set screws 105
having threaded engageiment with suitable
tapped-orifices in the ends of the links 100 en-
gage the rod 104 to rigidiy secure the rod 104
to the links 100 to connect the rod 104 with the
arms 76, 77, 78 and 79 associated with-the
wipers. 85, 56, 57 and 58. It is readily ap-
parent that when the shaft 80 is rotated
through the agency of the kneb K secured to
the same, the arm 76 secured to the bushing
72 to which the shaft 80 is secured is rotated,
and through the agenecy of the links 100 which
connect the arms 76,.77, 78 and 79 to the con-
necting rod 104 the movement of the arm 78
is transmitted to the arms 77, 78 and 79 to
simultaneously move them.

The arms 76, 77,78 and 79 are provided
with depending legs 106 which are so spaced
apart sc as to'span the wipers 55, 56, 57, and
58, Thie arm 76 is associated with the stub
shaft 69 as before described and as the arms
77, 78 and 79 are secured to the stub shafts
93, 95 and 96 as before described the move-
ment of the arms causes rotation of the stub
shafts 98, 95 and 96.  The wipers 55, 56, 57
and 58 ave secured to the stub shafts and as
the stub shafts are rotated by the arms se-
cured thereto the wipers 55, 56, 57 and 58 also
move to cause the free ends of the wipers to
move from one contact to the next. A pair
of stop pins 110 secured to each of the panels
49, 50, 51 and 52 are provided to limit the
noverzent of the wipers from left to right
and vice versa, these stops 110 of course being

engaged by the respective edges of the-armg

76, 77,78 and 79. o
“Terminals 111 secured to the stater tubes
2,8, 4 and 5 provide means for securing the
terminals of the windings of the stator-coils
SC and also provide means for connecting
the external conductors of an electrical cir-
cuit. A pair of terminals 112, 112 secured: to
the stator tubes 2, 8, 4 and 5 by means of
screws 113 and nuts 114 are provided with
integrally formed parallel spring arms 115

&
i

the free ends of which engage respectivély the
sleeves 25 and 26 which extend intothe bush-
ings 20 which support rotor tubes 6, 7,8 and 9
on the rod 16.. The bushings 20 are provided
with integrally formed terminals 116 to
which the terminal windings of the roter coil
RO aresecured.  The bushings 20 and sleeves
25 and 26 which extend into the bushings
20 are made of suitable conducting material
and centact each other so that the winding
terminals of the rotor coil RC are provided
with a conducting path including the respec-
tive bushings 20 and sleeves 25 and 26 and the
arms 115 of the respective terminals 112 se-

eured to:the stator tubes. . Fxteinal conduce-

1,704,758

tors may be secured to the terminals-112 and
thus connect the terminal windings of -the
rotor:coils RCito an external circuit.

he wipers are.provided with ‘integrally
formed dished semicireular portions 557, 567,
572 -and :58% and are split into sections 120
which bent down te. engage disks.121
which are provided with orifices of a sizeto fit
on the:reduced portions of the bushings se-
cured to.the panels 49, 50, 51 and.52. The
disks 121 are provided with extended por-
tions 122 which: are secured-to the panels by
means of suitable screws and. are so formed
that when the disks: 121 are positioned on
the bushings between the:face of the panels
and the bent sections 120 sf the wipers the
game are placed under .t
engage these: portions 120 of the -wipers:to
provide . rubbing. contacts between the disks
557, 562 572 and 58% and the .wipers. The
extended -portiens 122 of the disks 121 . are
associnted with terminals 124 to ~which ex-
ternal eonductors are connected .and through
the agency of the extensions 122 and the disks
121 which are in centactual engagement with

are
Sare

s

the wiper disks corrent is thus carried to the.

wipers. : :
"Therespective transformers T, T, T2 and
T ave shielded and for this purpose I pro-
vide containers - or shields C, ¢/, (2 and C®
constructed of suitable metal such as copper
and as each cne is a similar construction 2
description of one will suffice.” The container
C comprises s base. 125 secured to the sub
panel 10 by meang of screws 11’ which also
secure the braclkets 11 to:the base -board 10.
A suitable strip of insulation 126 is placed
between: the bracket 11 and the basge:125 to
insulate ‘the bracket 11 from the base 125.
The bage 125 is provided with upturned edges
1267 and a square shaped tube or ghell 127 is

adapted to surround the transfermer T and

rests on the base 125 inside of the upturned
edges 126 of the same.. The opposite walls
128 and 129 of the shell 127 are provided with
aligned: oblong slots 130 through which the
rod 16 which supports the rotor elements R,
R/, R* and R® éxtends.. Aligned oblong
orifices 131 in the opposite walls 128 and 129
permit the passage of the rod 104 which con-
nectsthe arms 76, 77, 78 and 79 together. A
cover 132 with depending edges 183 sets: on
the shell 127, and with the shell 127 and base
125 as a whole form 2 container or shield C
for the transformer T. A rod 184 secured
to sub panel 10 by means of nuts 135 extends
upward between the containers C and €/ and
a spring clamping member 186 provided with
an orifice through which the rod 184 extends
engages the covers 132 of the respective con-
tainers or shields Cand C’. A nnt 137 hav-
ing threaded engagement with the end of the

‘rod 134 is turned down against the clamping

member 136 to place the same under:tension
to hold the cover and shellin position against
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movement. The shield C in addition is pro-
vided with a slot 140 through which the
bracket 85 and shaft 80 extend. The con-
tainers or shields €/, C? and C® are of similar
construction and the containers Oz and C® are
also maintained in position by means of a
rod 141 and clamping member 142. The
shields O, C7, C® and C¥shield the transform-
ers T, 17, £ and T? as is well understood.

The knob K is rotated to change the induc-
tance of the windings in comparatively coarse
steps while the dial D operates te vary the in-
ductance of the secondaries within the steps
of inductance between the taps.

The bevel gears which connect the shaft
16 to the shaft 44 have a 2 to 1 ratio so that the
dial D moves 180 degrees for a 90 degree
movement of the rotor elements. By this
method a fine adjustment of the rotor ele-
ments may be made for a coarser adjustment
of the dial D.

While T have described a preferred em-
bodiment of my invention I do not however
wish to be limited to the exact structure as
shown but aim to cover all that comes within
the spirit and scope of the appended claims.

Having described my invention what I
claim is new and desire to secure by Letters
Patent of the United States is:

1. A device of the character described in-
cluding a wiper and an arm supported on a
rotatable shaft, said arm having a pin se-
cured thereto, a mounting panel having a plu-
rality of contact points secured thereto, said
wiper having an orifice adapted to receive
said pin secured to said arm and being adapt-
ed to engage said contacts, a split end portion
for said wiper, a member associated with said
wiper having one end secured to said panel
and its other end under tension to contact
with said portion of said wiper, means in-
tegrally formed with said arm and cooperat-
ing with spring pressed means for maintain-
ing the said wiper in engagement with any
selected contact.

2. A device of the character described in-
cluding a mounting panel and a plurality of
contacts supported thereon, a wiper and an
arm supperted on a rotatable shaft on said
panel, means secured to said arm and engag-
mg said wiper to assure the rotation of said
wiper, said wiper adapted to engage said con-
tacts, a split end for said wiper, a conducting
member associated with said wiper having
one end secured to said panel and its other
end under tension engaging said split portion
of said wiper, an arcuate shaped member in-
tegrally formed with said arm, a bracket se-
cured to said panel and spring pressed means
in said bracket cooperating with notches in
said arcuate shaped member to maintain
said wiper in engagement with any selected
contact.

3. A device of the character described in-
cluding a mounting panel and a plurality of

S

contacts supported thereon, a wiper and an
arm supported on a rotatable shaft, means se-
cured to said arm and engaging said wiper
to assure the rotation of said wiper, a dished
end for said wiper, a current conducting
member associated with said wiper having
one end securved to said panel and its other
end under tension engaging said dished split
portion of said wiper for contact purposes,
an arcuate shaped depending member for
said arm, a oracket secured to said panel, a
ball member resting in an orifice in said
bracket, notches in the depending member of
said arm, and spring means for pressing said
ball member in said notches to maintain said
wiper in engagement with selected contacts.

4. A device of the character described in-
cluding a plurality of mounting panels each
having a plurality of contacts, a wiper and
an arm for each panel and a shaft supported
by each panel to which said wipers and arms
are secured, means secured to said arm and
engaging said wiper to assure the rotation
of said wiper, pivoted links secured to said
arms, a control member associated with the
shaft of one of said wipers and arms, means
extending through said links and secured
thereto to cause movement of all of said arms
to cause movement of said wipers to engage
said contacts when said control member is
rotated, and means associated with said one
of said arms to maintain said wipers in en-
gagement with selected contact points.

5. A device of the character described in-
cluding a plurality of mounting panels, each
having a plurality of contacts, a wiper and
an arm for each panel and a shaft supported
by each panel to which said wipers and arms
are secured, means secured to said arin and
engaging said wiper to assure the rotation
of said wiper, pivoted links secured to said
arms, means extending through aligned
orifices in said links and secured therefo to
link said arms together, and a control mem-
ber associated with cne of said arms to cause
movement of said one arm which through
the agency of said means secured to said
links causes the simultaneous movement of
said arms and wipers, said wipers engaging
successive contacts on said panels.

6. A device of the character described in-
cluding a plurality of mounting panels each
having a plurality of contacts, a wiper and
an arm for each panel, a shaft supported by
each panel to which said wipers and arms
are secured, means secured to said arm and
engaging said wiper to assure the rotation of
said wiper, connecting links secured to said
arms, aligned orifices 1n said connecting links
adapted to receive a connecting rod, means
for securing said rod to said links, a control
shaft connected to a shaft of one of said
wipers and arms to cause the movement of
said arm and wiper which causes the simul-
taneous operation of said arms and wipers by
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means of said link and connecting rod to
cause said wipers to simultaneously engage
corresponding contacts in each set of contacts
on said panels.

7. A device of the character described in-
cluding a plurality of contact plates, wipers
rotatably supported by said contact plates;
wiper control members, control devices pivot-
ally secured to said wiper control members, a
control shaft associated with oneofsaid wiper- -
control members, and a rod extending
through said control devices for- effecting
operation. of said contact wipers when said
control shaft is rotated, and metal housing
members: enclosing said contact plates pro-
vided with orifices through which said rod
extends. :

8. A device of the character described in-
cluding: a plurality of contact plates, wipers
rotatably supported by said:contact plates,
wiper control members, control devices pivot-
: ~ ally secured to said wiper control members,
H a control shaft associated with one of said
! wiper control members, and a rod extending
; o5 through said control devices for effecting
operation of said contact wipers when said
control shaft is rotated, and metal housing
members enclosing said contact plates: pro-
vided: with orifices through which said rod
sy extends, and yielding means for holding
covers on.said metal housing members.

Signed by me at Chicago, in the county of
Cook and State of Illinois, this 81st day. of
Aungust, A. D. 1927.

‘ ERNEST A. BOHLMAN.
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