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'UNITED STATES PATENT OFFICE.

JCHN LEO WAGNER, OF CHICAGO, ILLINOLJ.

e —

COMBINATION CIRCUIT-CONTROLLER.

984,325.

Specification of Letters Patent.

Applicatinn- filed November 2. 1905. Serial No. 285,573,

To all whom it may concern. |
~ Be it known that I, Jomx L. WAGNER,
'subject of the Emperor of Germany, resid-
ing at Chicago, in the county of Cook and
5 State of Illinois, have invented certain new
~ and useful Improvements in Combination
Circuit-Controllers, of which the following
i1s a specification. o o
My invention relates to improvements in
10 circuit controllers, and has for one of its sa-
lient objects to provide a device for estab-

lishing and breaking the electrical continuity |

of a portion or pertions of an electric cir-

cuit, wherein the parts movable to establish |

15 the continuity of the circuit portion are con-

cealed and arranged for operation after the |
general manner of the well-known combina- |

tion lock, thereby safeguarding the circuit

to a very great extent against unauthorized

20 tampering which might establish the conti-

nuity of the circuit where disconnection ot
the electric parts was desirable. |

A further object of my invention 1s to

provide such a device of advantageous con-

25 struction and arrangement whereby 1t 1s ren-

dered simple, effective and certain in its op-

eration; difficult of manipulation for func-

. tional operation by unauthorized or unin-

~ structed persons, and readily adjusted to

30 change the “combination” or relation of se-

quential operation necessary to effect the es-.

~ tablishment of the
- trolled.
A further object of my invention 1s to
35 provide in conjunction with a circuit con-
troller of the’character described, a switch
for closing the electric circuit after 1t has
been conditioned to he closed by the proper
‘manipulation of the circuit controller, and
40 to so arrange the switch relative to the cir-
cuit controller that the circuit controller
may not be moved to establish the continuity
© of "the circuit portion controlled. thereby

circuit portions con-

 while the switch is in closed position, there-

45 by insuring that any arc dne to the making
and breaking of the circuit shall oceur at
tlie .properly provided switch contacts 111-
stead of in the conducting part of the cir-
cuit controller. |

50 Other and further objects of my inven-
tion will best become apparent from the fol-
lowing description taken in conjunction
with the accompanying drawings, wherein:

Figure 1 is a side clevation of the ciremt

5. tontroller, with the containing casing In sec-

‘the arrows.

1 tion. Fig. 2 is a sectional view on line 22

of Fig. 1 looking in the direction of the ar-
rows, Fig. 3 is a transverse section on line
3—3 of Fig. 2 looking in the direction of
Fig. 4 1s a similar section on
line-4—4 of Fig. 2. Fig. 5 is a section on

: Paltented Féb. 14, 1911,
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line 5—5 of Fig. 2. Fig. 6 is a detail of one

of the pawls, taken on line 6—6 of Iig. 2,

and, Fig. 7 is a detail section of a snap

switch construction taken on lhine 7T—7 of

| Fig. 2.

Throughout the drawings like numerals
of reference refer always to like parts. '
Referring now to the drawings, 10 indi-
cates in general a closed casing, which forms
a concealing structure for-the parts con-

tained therein, and from the top 10* whereof

depend posts 11 connected with arms 12—12”
forming part of a frame structure, gener-
ally indicated as 18. The body of the frame

structure is preferably a generally cylindri-

therefrom at suitabie

| 15 and 15¢ preferably arranged in vertically
‘alining pairs.

s. The body 14 is provided
with an axial aperture 16 extending from
end to end thereof, and adjacent its end 1s
reduced as shown at 17, to afford seats for
rotating carriers to be described. The pro-
jections 15, 152, 15° and 15° are all aper-
tured for the reception of insulating bush-
ings 19, 19, 19°, 19¢ throigh which extend
the electrically conductive contact members
20, 202, 20* and 20° respectively, which con-

stitute the relatively stationary, electrically-

conductive parts of . the circuit-controller.
The alining contacts 20, 20* are disposed at
a preater radial distance from the axis of
the body 14 than are the alining contacts
00", 20¢, The lateral arms 12, 12 are prefer-
ably provided with offset extensions 12°, 12
respectively, apertured for the reception of
ingnlating bushings 21 through which pass
the binding posts 22, 22°.

Flectrical connection is afforded between
the binding post 22 and the stationary con-

tact 20 by a connecting bar 23, preferably a-

spring member, serving to press the contact
member 20 constantly upward; and similar
connection is afforded by a conducting
spring 23" between the binding post 227 and
the stationary contact member 20* of the
controller. Pins 24 may be provided in the

I members 20, 20, cte., above and below the
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| cal member 14, of less height than the inte-
rior of the casing 10, and having projecting -
points arms 15, 15%,
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bushings respectively, to serve as limitation
stops for preventing the displacement of the
members 20, 20, ete, o
Mounted for rotation upon the reduced
5 parts 17 of the body 14, are movable carriers
25, 257, preferably of insulating material.
26, 26 indicate retaining washers secured

to the reduced portions of the body 14 and

overlying the carriers 25, 25 to prevent dis-
10 placement thereof. The carrier 25 has seat-
ed therein at proper radial distances from
the axis of rotation, for coaction respectively
with the stationary contacts 20 and 20° the
relatively movable contacts 27, 27° of the
15 controller; and mounted in the carrier 25’

for similar coaction with stationary con-

tacts 20 and 20° are

the relatively movable
contacts 272 and 27

20 bands respectively encircling the carrier
disks 25 and 25’." Electrical connection it

- afforded. between the several contacts. 21,
217%, etc., and the encompassing bands of the
respective disks, by connecting bars 29, 29,

2o etc., so there 1s .continuous electrical con-

28 and 28" indicate metallic conducting

nection between the contacts 27, 27° and be- |

tween contacts 27%, 27°. Upon the bands 28,
28’, are preferably inscribed indicating nu-

merals, or other suitable indicia, after the |

30 fashion of combination lock plates.
It will be seen that all of

cealed within the containing casing 10.
“Means are provided for - independently
moving the carriers 25, 25’, such means ex-
tending without the casing and operating
preferably after the fashion of a combina.
- tion lock-operating means. . }
In the drawings 30 indicates a manually
rotatable handle or knob and 81 a combina-
tion plate, both secured to a shaft 32, ex-
tending through the top 10° of the casing
10, passing through the aperture 16 in the
frame 13, and -bearing in the bottom of the
casing. The portion of the shaft 82 within

- 30

40

45

“the axial bore of the body 14 is preferably

enlarged as shown at 327, to form above and
below the ends of the body 14, shoulders 3277,
against which bear laterally projecting arms
83, 83" respectively, secured to said shaft
above and below the body 14. Means are
provided for effecting connection between
the arm 33 and the carrvier 25, whercby
the carrier may be rotated in one direction
only, and like means are provided for con-
necting the opposite carrier and arm for
movement in the opposite direction only,
such means preferably comprising in associa-
tion with each arm a pawl vieldable in one
direction only, and a pin upon the carrier
wherewith said pawl engages to move the
carrier when the arm is rotated in the proper
direction. . -

In Ifig. 6 is shown a specific embodiment
of a.paw!l construction which may be em-

a0

GO

- pawl 35" mounted upon

the electrically |
conductive circuit parts described are con- |

t the bifurcated

984,325

| ployed, and which I will now describe, 34’

indicates an angular slot in the arm b3,
snd in said slot is pivotally mounted the

and having its end diagonally cut-away to
provide the tooth 85¥, which in the normal
position shown -projects beyond the surface
ot the arm 337, the side of the pawl coact-

ing with the side of the slot so that the
y Position shown in Fig. 6 is a limit of move-
ment of the pawl in one direction.

pawl may, however, be pivotally moved in
the opposite direction, (to the left in Kig,
6) so that its point 85
drawn into the diagonal portion in slot 84’
A spring 37’ is
a constant pressure tending to .move the
pawl 35" to the position shown in F ig. 6.
It will be understood that a similar pawl

13 arranged in the arm 33, it being in every

way similar to the construction just de-
scribed, save that it yields in the direction
opposite to that in which the p:
yields, 38, 88" indicate respectively the pins
carried by the carriers 25, 25’, and arranged
for coaction respectively with the pawls 35

the pivot pin 36’,

The

1s entirely with-

70
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suitably disposed to exert

85

pawl 35"

90

and 35", Preferably one of the pawl and
pin members is adjustable to change the

position at which the ,
to this end I preferably make the arm. 33
adjustable, by bifurcating the portion there-
of surrounding the stem 32 and providing
a clamping screw 89’ wherewith to tighten
portion to clam
tichtly tpon the shaft in an

sition, It will be understood that similar
construction is provided upon the arm 33,
hike parts being indicated by likeé nu-
merals of reference without the exponent,
prime (‘). 40, 40" indicate pointers ‘asso-
clated with the
indicate upon the scales upon the bands
28, 28’ the relative positions ai which the
respective pawls and pins 6f the arms and
carriers engage. I also provide in conjunc-
tion with ‘the parts described, tension de-
vices for increasing the resistance to move-
ment of the rotatuble membérs to ‘such an
extent as to render the action of the pawls
and pins in engaging or passing ecach other
practically imperceptible to the touch of
the operator. ~Specifically 400, 400’ indi-
cate cup springs bearing against the top

esired DO-

and . bottom: of the casing 10 respectively -

and against the upper and lowermost mem-
bers of the structure secured to the rotat-
g shaft 32, Constant vressure of these
springs in opposite directions produces a
frictional resistance to- movement of the
shaft which does not hinder the manipula-

| tion of the parts to any disadvantageous

extent, but at the same time prevents the
rotating parts from being so responsive as

to betray to the touch the points at which

the respective pawls may engage their pins,

in will engage, and -

the arm -
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respective arms 33, 33’ to -
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and at which the movable contacts engage

the stationary contacts. It will now be ap-
(assuming the stem 32 to be free
for rotation) that the continuity of the
portions of the ‘electric circult 2 orded by
the conducting parts

" ing the parts to be in the conditions shown

10

in Figs. 1 and 2, so far as circuit conditions
are concerned, 1t 1s apparent that an elec-
trically conducting path is provided from

~ the binding post 22 by the connector 23 to

15

40

the relatively stationary contact 20, through
its coacting relatively movable contact 27,

the corresponding bar 29, to the encom-
passing ring _
carrier, to the opposite side of the carrier,
and thence by bar 29° and movable contact
97 to the stationary contact 20°, while on
the other hand the binding post 22’ is con-
nected through parts 237, 202, 27, 29°, 28,
929¢ and 27¢ to the relatively stationary con-
tacts- 20c. It appears, therefore, that the
controller is in position to allow the circuit

5 to be closed between the stationary contacts

o0, 20°, by a suitable switch, such as will
be hereafter described. By rotation of the
handle 80, in either direction, however, the
electrical continuity of the circuit portions
described may be destroyed, as rotation of
the handle in one direction, carrying with
it both arms 383, 33’ causes the pawl 35 of
the arm 83 to engage the pin 38 of the car-
rier 25, to rotate the latter, thereby moving

. the movable contact members 27, 27° out of

engagement with their respective stationary
contact members 20, 20°, while movement
of the handle in the opposite direction
causes the rotation of the carrier 25” in the
opposite direction in like manner. It will
be apparent furthermore, that the move-
ments of the carriers 25, 25’ are always
alternate in effect and each independent of
the other, as rotation of the handle in the

direction proper to effect a movement of

~ the carrier 25 merely causes the pawl 35

H0

to slip over the pin 38" of the opposite car-
rier without moving said carrier, the pawl
vielding against the spring 37" so that its
tooth 85 is pressed into the angular por-
tion of the slot 84’ in the arm 33’. (Con-
vercely, movement of' the carrier 25 does

- not affeet earrvier 25.

I provide in conjunction with the control-
I

= lor deseribed a switch, for effecting connec-

tion hetween contacts 20" and  20°, -said
awiteh being preferably of the “snap” va-

riety, and preferably so associated with the.

~ civenit controller that it is tnpossible to

(0

6D

first elose the switch and subsequently move
the cirenit controller to make or break the
cirewit. . | :

Referving to the specific embodiment
shown, 41 1s a rotatable swit¢h stem extend-
ing through the casing and connected with

‘ment

of the controller may
‘he broken and established at will. Assum-

08 surrounding the movable -

a

| an exterior handle 42 in such manner as to

permit the handle to have rotative move-
relative thereto throughout a short
arc. Specifically the connection 1s shown as

established through a pin 43 carried by the

70

stem 41, and arranged in an arc-shaped slot -

44 in the handle 42. o o
~ Mounted upon the stem 41 is an msulating

block 45 carrying the switch-contact-member

46, illustrated as a U-shaped bar of electri-

cally-conductive spring metal, the legs where-
of are arranged for coaction respectively with

relatively stationary contacts 20° and 20°.
At its bottom the stem 41 has secured there-
to a.generally square block 47, against which
bears a stiff leaf spring 48, suitably secured
at its remote end in a stud 49. It will be ap-

5

80

parent now that if the switch be turned to .

the right from the position shown 1n Figs.
9 and 5, when it has partially completed a

quarter turn, so that the angle of the mem-

ber 47 passes the position at which the
spring 48 is tangent thereto, the Spring snaps

the switch stem quickly through the remam- .
der of the quarter arc, the lost motion con-
nection between

the stem 41 and handle 42
permitting such snapfing,action independ-
ently of the volition of the operator. In like

85

90

manner the return of the switch to circuit

closing position is accomplished with the

snap action. . L
To securs the codperation of the switch

and controlier described in such a way as to

keep independent the controlling and cir-
cuit-closing functions of the switch and con-
troller, and to-positively prevent the circuit

controller from being used for circuit-clos-

ing purposes, I provide a structure specifi-
cally shown as follows: 50 indicates a stud
depending from the top 10* of the casing,
and 51 indicates a sliding bolt through a
suitable aperture in said stud. The bolt 1s
preferably pointed at one end, as indicated
at 52, and at its other end provided with a

head 53 between which and the stad 50 1s ar-

55 is a stop pin

ranged a colled spring 54. ‘
bolt in the

for limiting the movement of the
direction of the spring pressure.
cates a eam, or rounded stud, upon the stemn
41 of the switch, arranged to move the bolt
51 against the tension of its spring to its
limit of movement in the opposite direction

99

100

108

110

56 indi-

115

whenever the switch is brought to circuit-

closing position. 57 indicates a star wheel

fixed upon the shaft 32 and arranged to re-

ceive the pointed end of the bolt 51 between
its teeth when said bolt is moved inwardly

by the cam 56, as described.

Tt will be apparent now that whenever the
switch .is moved to circuit closing position
the bolt 51 acts as a positive lock of the star
wheel 57, preventing the rotation of the shaft

59. and thereby preventing the movement ot

oither of the movable carriers 25,25, There-
fore, it is impossible to first close the switch

190
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130
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limiting myself in the broader aspect

30

39
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55

60 manually operable member extending with-

65

<3

o
!

and afterward move the circuit controlling
part to position to establish the continuity
of the electrical conneetions in the controller,
and 1t 1s always necessary in order to close
the cirenit, to first condition the controller
to extablish the continuity of the cireuit por-
tion effected thereby, and thereafter move
the switch to circuit closing position. Cor-
respondingly when this has been done and
the circuit properly completed it is impossi-
ble to move the cireuit controller parts to

break the cirenit without having first opened
. the circuit hy

the operation of the switch.

- For purposes of a full disclosure of my 1in-
vention, I have herein described in some de-
tail a specific embodiment thereof, but it will
be apparent that numerous changes might be
macde m the physical embodiment of my in-
vention within the scope of the claims, and 1
do not desire, therefore, to be understood as
of my
mmvention to the specific construction shown
and described. S

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent, of the United States is -

1. In a circuit controller, the combination
of a plurality of movable conducting parts,
relatively stationary conducting parts where-
with said movable parts coact when prop-
erly positioned to establish the electrieql
continuity of portions of a circuit, a com-
mon means for independently moving said
movable parts, and a switch for closing
the circuit, and locking the movable parts
of the circuit controller. .

2. In a device of the character described, a
statlonary supporting structure, stationary
condueting parts carried thereby, a plurality
of movable conducting parts, independently
movable carriers for said movable condyet.
ing parts, and common means for inde.
pendently moving. said carriers to establich
or break the electrieal connection of the rela.
tively movable and stationary conducting
parts, and a.switch for closing the circuit,
and locking the movable parts of the circuit
controller. '

3. In a device of the character deseribed,
@ relatively stationary frame, conducting
parts carried thercby, a plurality of rela-
tively movable carriers mounted for move-
ment relative to said frame, conducting
parts carried by said movable carriers and
coacting, only when properly positioned
with the relatively stationary conducting
parts in the establishment of parts of o i
cuit, a concealing structure
controlling parts, means, comprising  a
out said structure, for independently ‘mov-
ing said carriers, and a- switch for closing
the cireuit, and locking the niovable parts
ot the circuit controller. o

4. In a device of the character described,

!

or the circuit

084,325

a relatively stationary frame,
stationary conducting
frame, a plurality of relatively rotatable
carriers mounted for rotation relative to
said frame, conducting fparts carried by said
carriers and arranged for coaction with the
relatively stationary parts when properly
positioned, a concealing structure for said
contact parts, a shaft extending through
sald concealing structure, a handle upon
said shaft without the structure, means car-
ried by said shaft for independently rotating
sald carriers, means operable from without

relatively
parts carried by said

the concealing structure for conditioning .

said contact parts to complete a circuit,
means on the outside of said concealing
structure for operating said conditioning-
means, and means, controllable by the last
sald means,
conditioned. _
5. In a device of the character described,
a relatively stationary frame, a '
part carried by said frame, a
tatable relatively to said frame,
conducting part carried by said carrier, a
concealing structure for ‘said conducting
parts, a shaft extending through said con.
cealing structure, a handle upon said shaft
without the structure, an arm extending lat-
erally from said shaft, means carried by
sald arm for effecting connection with the
carrier to connect the carrier and arm for
movement together in one direction onlv.
6. In a device of the character descriged,
a relatively stationary frame, a relatively
stationary conducting part carried by said
frame, a plurality of carriers rotatable rela.
tively to said frame, movable conducting
parts carried by said carriers, and coacting,
when properly positioned, with the station.
ary conducting means, a concealing strue-
ture for said coacting conducting parts, a
rotatable shaft, means without the conceal-
1ng structure for rotating the shaft, means
tor connecting each of the carrviers with the
shaft for rotation therewith in one direc.
tion only and means, comprising an in-
tertor lock, an exterior handle for con-
(rolling the lock, and a conducting part op-
erable by the handle, for locking the mov-
able contacts whereby the contacts when un-
locked are disabled from completing a cir-
cult, | o
7. In a device of the character described,
relatively stationary conducting parts, two
rotatable conducting parts, coacting when

| properly positioned, with the relatively sta-

tlonary parts, a rotatable shaft, and means
for connecting one of said rotatable con-
ducting parts with the shaft for rotation in
one direction, and for connecting the other
rotatable conductor with the shaft for rota-
tion 1n the opposite direction and a switel
mechanism independently operated for clos-
ing an electric circujt through the device

for maintaining the parts so

81
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and coincidently locking said shaft in fixed
position. - . o |
8. Im a device of the cliavacter described,

a relatively stationary " frame, conducting

means carried by said frame, two carriers
independently rvotatable velatively to said
frame, conducting parts carried by said car-

riers coacting, when properly positioned, |
with the relatively stationary conducting:

means, a rotatable shaft, means for effecting
connection between said shaft and each car-

rier at some definite peint of movement of

the carriers, in relatively opposite divections

only, by properiy dirvected rotation of the

shaft, a concealing structure for the clectri-
cally conductive parts, means tor rotating
the shaft, and visible means for definitely

‘indicating the relation of certain pomts

upon the shaft velative to stationary points
of the structure, whereby either carrier may
be accurately moved to definite position rela-
tive to the stationary conducting parts and

“means within said concealing structure op-
erable from without for. locking said shaft

in fixed position. _

9. In a device of the character described,
a relatively stationary frame, velatively sta-
tionary conducting means carried by sad

frame, a plurality of carriers rotatable rela-

tively ‘to said frame, movable conducting

parts carried by said carriers, a concealing
structure for the:conducting parts, a shatt

extending through said struecture, means
carried by said shaft for connecting each

carrier therewith for rotation.in one diree-
tion only, such means comprising arms rota-
tively adjusta_le relative to the shaft.

- » _..'*‘ " )
10. In a device of the character described,

a 1elatively stationary frame, an electrically
conducting

>

mounted for rotation on said frame,-rela-

part carrvied thereby, carriers |-

tively movable conducting parts carried b
said carriers, a concealing structure, a shait

extending through the frame, rotatively ad-

justable arms earried by said shaft, pawls
vieldable in one direction carried by said

arms, and parts upon the carriers where-

with said pawls engage. ,,
117 In « device of the character deseribed,
a relatively stationary frame, a conducting

part carried by said frame, a carrier rota-

“table relative to the frame, a movable con-
ducting part carried by the carrier adapted

and arranged to be bronght into electrical
contact with the conducting part of the
frame, a concealing structure for the coact-

5

45

20

55

ing parts, a rotatable shatt, means for con-

‘necting the shaft with said carrier at pre-
determined points for rotation, and- means -

for resisting to a predetermined degree the
rotation of the shaft, means for indicating
the relative positions of said conducting
parts and means for locking said parts op-
érable from without the casing. '

12. In a device of the character described,
2 circnit controller comprising relatively
movable eonducting parts, relatively station-

able parts coact when properly positioned to
establish the electrical continuity of portions

60

65

“ary conducting parts wherewith said mov- .

70

of the circuit, certain of said contacts being
clectrically disconnected, a common means

for independently moving the movable parts,
and a switeh for connectingithe disconnect-

ed circuit parts.

In testimony whereof I hereunto set my

hand in the presence of two witnesses.
JOHN LEO WAGNER.

In the presence of—
= Gro. T. May, Jr.,
-~ Mary L. ALLEN

75



	Drawings
	Front Page
	Specification
	Claims

