‘Feb. 15, 1927. 1,618,014

F. W. KAISLING
RHEOSTAT

Filed April 3, 1924

Tl

VIPTUAITIILIP LIS VY

22222272 )

N
i | ,‘,.));f.‘: N

b <

22 P IIXP TN LLEL?
Wiz
| ——
’r 774

7
oo

380
592

SISARNN
NPT

- mEnior
Frankl/lilliamAzishng
Sol/ligriIn




Pa'téntgd Feb. 15, 1927.

UNITED STATES

1,618,014

i st

PATENTV OFFICE.

FRANK WILLIAM KAISLING, OF CHICAGO, ILLINOIS, ASSIGNCR TO KELLOGG SWITCH-
“BOARD AND SUPPLY COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLI-

NOIS

RHEOSTAT.
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My invention relates to rheostats used in
--connection with an electric circuit for vary-
ing the resistance therein and more particu-

hrly for use in controlling the current flow

5. through the filament of an ‘1udlon or elec-
- tron tube; and an object of my invention
‘1s to proxude a rheostat which 1s simple in
construction and operation but very- durable
and efficient.

A feature of my invention is the provision
of an improved helically wound resistance
unit supported between a pair of disk mem-

10.

bers which when clamped together secure.

the resistance unit in position uomlnst move-

ment relative to the disks, the disks and re-

sistance unit as a whole forming a compact
and efficient rotatable unit.

Another feature of my invention is the
ut111zat10n of one of the means, T employ for
securing the pair of disk members of my ro-
“tatable unit together, as stop means for lim-
-iting the amount of rotation of said rotat-
able unit in its mounted position.

- - A further fe‘\tme of my invention is the
25 provision of a pair of spring contact wipers
which have their free ends so formed and

* shaped that they correspond to the contour
of my resistance element and are adapted to
.engage and insure positive contactual en-
gagement therewith.

Still another feature of my 1nvenmon is
the provision of an’ insulation member for
separating the ends of the. resistance ele-
ment of my invention and the manner in
“which the said insulation member is secured
in place to separate the ends of said 1e81st-
" ance element. -

The above features, as well as others, \Vlll

.. “be more particularly pointed out in the en-
40 suing Spec;tﬁcqtmn and for a more complete
understa wnding of the rheostat of my inven-
tion reference. may be had to the accompany-
ing drawing in Whlch like reference charac-
tels in the several views denote like parts,
and in which;

Fig.1isa side view of the theostat of my

' mventlon"

F1g 2is.a front plfm view of the rheostat
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of my invention showing a part thereof Te-

moved to expose one of the spring contact
wipers;

Fig. '8 is a sectional view along the line
8—3 of Fig. 2;

Fig. 4isa back plan view of my invention
with certain parts removed;

Fig. 5 is a sectional view of the rotatable
1“681stance carrying unit of my invention
taken along the line of its equator; and

Fig. 6 is a plan view of one of the disk
;nembers of the rotatable unit of my inven-
ion

Referring now more in detail to my inven-
tion as illustrated in the accompanying
drawing, the rheostat of my invention com-

" prises a helically wound resistance unit 2

of a plurality of convolutions 3, constructed
of suitable resistance material and of a pre-
determined resistance. The rotatable unit
R which supoorts the resistance unit 2 com-
prises a pair of disks 4 and 5 moulded of
suitable insulation material such as bake-
lite. As the disks 4 and 5 are identical in
construction a-description of one will suf-
fice. In one face of each of the disks and
integrally formed therewith is a raised por-

tion 6 near the periphery and in the shape,

of a ring. The outer peripheral edge 6’ of
the ring "6 is arcuate shaped and qdapted to
form a channel for receiving and engaging
the convolutions 3 of the resistance element
2 as will be pointed out more in detail later,
A hub member 7 is provided in the center of

each of the disks 4 and 5 and integrally

formed therewith, said hub member 7 being

of a size glightly thicker than the thickness
of the ring portion 6 for purposes herein-
after described. An orifice 8 is provided
in each disk 4 and 5 as is also a plurality of
orifices 9.

Having described the construction of the
disks 4 and 5 I will now describe how the

rotatable unit R is assembled and the resist-.
The two

ance element secured therein: .
disks 4 and 5 are placed together in matched
relation so that the faces of the hub mem-

bers 7 engage each other and the faces of the
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ring portions 6 are opposite each other, the
faces of the ring portions 6 co not engage
each other but are slightly separated by an
air gap 10 due to the thickness of the hub
members 7 which prevent the engagement of
the ring portions 6. At the same time the
disks 4 and 5 are being placed together the
resistance element will engage the circum-
ferential channel 11 formed between the
disks 4 -and 5 by the ring portions 6 and the
peripheral edges of said disks. The channel
11 formed by the disks 4 and 5 and by the
ring shaped portions 6 of said disks is of
such a size that the peripheral edges of the
disks 4 and 5 extend slightly above the cen-
ter or diameter of the convolutions 3 of the
resistance element 2 whereby a uniform top
portion of each convolution 3 is exposed
and adapted to be engaged by contact wipers
21 and 22. To secure the disks 4 and 5
together a sleeve member 12 is provided
which has a collar 13 ‘integrally formed
therewith and is adapted to extend through
an opening in a conducting member 14 and
then-to pass through the openings 8 in the
disks 4 and 5 and then through a washer
15 where it has-a shoulder portion 16 upset
to prevent its removal wereby the .disks 4
and 5 are secured together, the washer 15
engaging one of the-disks, while the collar
18 and conducting member 14 engage the
other of said disks. To securely clamp the
resistance element 2 between the disks 4
and 5, screws 17 are provided which extend
through the openings 9 provided in the disks
4 and 5 and then have screw-threaded en-
gagement with nuts 18, The nuts are
screwed down on the screws 17 to cause the
ring portions 6 of the disks 4 and 5 to come
together and close the air gap 10 whereby
the resistance element 2 is securely clamped
in the channel 11 against displacement. The
screws 17 and nuts 18 bring the ring por-
tions 6 together which will reduce the size
of the channel 11 and clamp the resistance
element 2 between said disk members 4 and
5 to form the rotatable unit R. One end
2’ of the resistance element extends through
a suitable opening in disk 4 and is then
turned over to prevent its removal, while the
other end 2% of said resistance clement 2

“extends through a suitable opening in the

disk 5 and an orifice 14’ in the conducting
member 14 and is then bent over to connect
the end of the resistance element 2 with the
sleeve 12 which-is in turn conduetively con-
nected to the terminal 30. To separate the
ends of the resistance element 2 a piece of
insulation 20 corresponding in shape to the
contour of the channel 11 is provided which
engages and separates the respective ends of
said resistance:-element 2 and is clamped in
the channel 11 between the disks 4 and 5
in the same manner as described in connec-
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tion with the resistance element 2. The
insulation member 20 has a uniform por-
tion of its body exposed out of the channel
1 and above the periphery of the disks 4 and
5 which exposed portion corresponds in size
and contour to the exposed portion of the
cenvolution 3 and is adapted to be engaged
by the ends 217 and 22 when my rheostat
is in its off normal position in which posi-
tion the resistance element 2 will not be in-
cluded in the operating circuit. The serews
17 by engaging the aligned orifices 9 secure
and clamp the disks 4 and 5 together to pre-
vent turning of one disk relative to the other
on the sleeve 12, and also clamp the vesist-
ance element 2 and insulation member 20 in
the channel 11 formed by the disks 4 and
5 which has been placed therein during the
assembly of the disks 4 and 5 as has already
heen described.

The spring contact wipers 21 and 22 are
provided for engaging the helical resistance
element 2 and ave separated by means of a
suitable terminal block 23, A pair of mount-
ing legs 24 and 25 are provided between
which the terminal block 23 and wipers 21
and 22 are clamped by means of suitable
clamping serews 26. The terminal block 23
and wipers 21 and 22 ave suitably insulated
from the mounting legs 24 and 25 by means
of suitable insulation strips 27 and  the
clamping sevews 26 which pass through suit-
able orifices in the mounting legs 24 and
23, terminal block 23, wipers 21 and 22, and
ingulation strips 27 have screw threaded en-
yement with suitably tapped orifices in a
terminal block 28 and ave insulated from the
terminal block 23 and wipers 21 and 22 by
insulation bushings 29. Suitable terminals
30 und 31 are secured to the terminal blocks
93 and 28 by means of screws 32, The free
ends 217 and 227 of the swipers 21 and 22
are bent over and so formed that they . cor-

respond to the contour of the exposed por-

tion of the vesistance element 2 which ex-
cends slightly  above the circumferential
dges of the disks 4 and 5 due to the posi-
tion of the ring ¢ which renders the channel
11 shallow enough to cause a uniform por-
tion of each convolution of the vesistance
element 2 to extend above the disks 4 and
5 as lias just-been described. The free ends
217 and 227 of wipers 21 and 22 are adapted
te make contact with several of the convolu-
tions 8 of the resistance element 2 at the
same time and are of such spring tension that
guod confactual engagement 1z insured at
timcs.  The portions 212 and 22% of the
d 227 respectively are Haved

outward to permit free rotation of

i ce clement 2 between the bent
sver ends 217 and 227 of the wipers 21 and 22.
The unit B and ity zupported parts.as a
whole ave rotatably supporied between:{he
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- legs 24 and 25 and to position and rotatably

support the same; the unit R is inserted be-

- tween legs 24 -and 25 with the insulating

10

member 20 resting between the ends 217 and
22" of wipers 21 and 22. A shaft 34 is now

_inserted through an orifice 35 in the leg 24

and through the central orifice in the sleeve
12 and through the orifice 36 in the leg 25,
and-a set screw 37 having screw-threaded
engageinent with the tapped orifice 38 in the

“collar 18 of the sleeve 12 is provided and
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40 which extends through a washer 41
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~the di

adapted to have its end engage the shatt 54
to secure the unit R as a whole to the shaft
34 so that when the actuating knob 51 which
is'secured to the end of the shaft 34 in any
suitable manner is turned the shaft 34
which rotates in the bearings 35 and 36 in
the legs 24 and 25 and its support unit R ro-
tate as a whole to place the convolutions 3
of the resistance element 2 in engagement
with the wiper ends 21" and 22/ to include a
certain amount of resistance in the operat-

Ing circuit in which my rheostat is being
used -and when the rotatable unit R is ro-
tated back to its normsl position the insula-
tion separator .20 will again engage the
wiper ends 217 and 2927,

When the rotatable unit R is-rotated and
the resistance clement 2 passes between and
engages the ends 21" and 227 of countact wip-
ers 21 and 22, the convolutions 3 are main-

tained . uniformly spaced and in their cor-

rect position by the clamping eifect of the
disks 4 and 5 by the screws 17 and nuts 18,
so that theve is no creeping of the resistance
element 2 in the channel 11.

The set screw 37 prevents removal of the
shaft 84 and to maintain the rotatable unit
R in any of its adjusted positions T provide
a-dished or spring washer 39 which when in-
serted . Letween the end of the sleeve 12 or

~collar 18 and the inner face of the leg 25
produces a- frictional effect between the end

ax
Zie)

of the sleeve 11 or collar 13 and the leg

to hold the rotatable vnit R in anv of its

adjusted positions. T provide a stop pin
and
then through suitable aligned openings in

ka4 dand § and member 14 and then
has its end staked over to prevent its being
removed from the votatable unit R, the col-
lar 417 engaging the washer 41. The stop
pin 40 takes the place of a screw 17 and nut
18 and “assists to clamp the disks 4 and 5

together to ¢ause ring portion 8§ to enonce -
b Sk e

each other, and also to maintain the con-
ducting member 14 in place. The stop pin
40 is adapted to engage a suitable stop pin
50.secured to the leg 24 in the path of travel

- of the end 42 of the stop pin 41 to limit the

rotation. of the unit R in its “off” and ex-
treme “on” positions.

~ To mount iny rheostat the actuating knob
51 may be removed and the end of the shaft

8

34 inserted through a suitable opening in a
suitable mounting member 52 and to secure

_the rheostat to the member 52 a screw 53 is

provided which extends through a- suit-
able opening in the member 52 and has
screw-threaded engagement with a suitably
tupped orifice in the leg 24. '

While I have described a preferred em-
bodiment of iy invention it is to be under-
stood that I do not wish to be limited to the
exact structure as shown and described but
intend to cover all changes and modifica-
tions as come within the spivit and scope of
the appended claims.

What I claim as new and desire to secute:

by United States Letters Patent, is as fol-
lows: :

1, A device of the class described includ-
ing a resistance element, a pair of disk mem-
Lers, each provided with an integrally
formed hub member and . an integrally
formed ring body portion near its periph-
ery, the hub member being of a greater
thickness than the thickness of said ring
body portion, means for clamping said pair
of disk members together in matched rela-
tion so that said ring body portions form a
channel for receiving said resistance ele-
ment, said ring body portions being slight-
ly separated due to the thickness of said huab
members, and means for engaging said disk
members for bringing said ving body pox-
tions together to clamp said resistance ele-
ment in position between said disk members.

2. A device of the class described including
a helically formed resistance element, a pair
of disk members, a ring integrally formed
with each of said disk members near the pe-
riphery of the disk member, another ring
for each of said disk members, and of a
greater thickness than the thickness of said
first ring, means for securing said disk
members together in matched relation, said
first rings forming a channel hetween said
pair of disk members for receiving said re-
sistance element, said first rings forming
sald channel being separated due to the
thickness of said other rings and being po-
sitioned to cause said resistance element to
extend slightly above the periphery of said
disk members, and means for clamping said
first rings together to clamp said resistance
element in said channel against displace-
ment, ‘ :

3. A device of the class described includ-
mg a resistance element, a pair of disk mem-
bers adapted to be clamped together, a pair
of rving body portions integrally formed
with the inner faces and near the periphery
of said clamped disk members to form a
channel for receiving said resistance element,
other 1ing. body portions for said pair of
disk members for separating said first ring
body portions, and means for clamping said
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first ring body portions together to securely

clamp said resistance element in said channel
against displacement, said channel being of
a depth to allow said resistance element to
be exposed above the periphery of said disk
members. I

4. A device of the class described includ-
ing a resistance clement, a pair of digk mem-
bers secured together, ring body portions
integrally formed with said digk members to
form a channel for veceiving said resistance
element. hub members integrally formed
with said disk members and adapted to_pro-
vide an air gap between said ring body
portions to render said channel of sufficient
size to permit the adjustment of sald resist-
ance element in said channel, and means for
engaging said disk members for closing said
air gap to securely clamp said vesistance cle-
ment in said channel.

5. A device of the class deseribed includ-
ing a helically formed resistance element,
a pair of disk members secured together,
means integrally formed with and between
aaid disk members to provide a channel for
recelving said resistance element, means in-
tegrally formed with and between said disk
members to rvender said channel of a size
slightly larger than the diameter of said
resistance element, and reans for er gaging
said digk members for reducing said channel
to a size smaller than the diameter of said

resistance element to clamp said vesistance

element in said channel against displaceme
said resistance element and said pair ot disk
members forming a single operating unit.

6. A device of the class described includ-
ing o resistance element comprising a plu-
rality of convolutions, a pair of disk memn-
bers secured together and having integratly
formed hub members adapted to sepavate
integrally formed ring body portions lecated
near the peripheral edge of said disk and ar-
ranged to form a cireumferential channel be-
tweon said disk members of a size to receive
snid vesistance element, and means for en-
gaging said disk members for reducing the
Size of said channel to a size smaller than
he diameter of the convolutions of said re-
sistance element to securely clamp said re-
sistance element in said channel against dis-
placement, said channel being of such depth
to cause a uniform portion of said convolu-
tions to extend above the peripheral edge of
said disk members.

7. A device of the class described includ-
ing a mounting frame, a resistance element
comprising a plurality of convolutions, a
pair of disk members secured together and
arranged to form a circumferential channel
for receiving said resistance element, means
for clamping said resistance element 10 said
channel to form a single unit, a portion of

each  of said convolutions being exposed

1,618,014

above the periphery of said disk members,
means for rotatably supporting said unit on

said frame, and a pair of spring contact

wipers secured to said frame and having
their free ends turned slightly over and
arcuate shaped to conform to the contour of
the convolutions of the resistance element
and adapted to engage and permit the said
exposed portions of said convolutions to pass
between said twrned over arcuate shaped
ends of said wipers.

8. A device of the class described includ-
ing a mounting frame, a resistance element
comprising a plurality of convolutions,
pair of disk members secured together and
constructed to form a civenmferential chan-
nel for receiving said resistance element,
said channel being of such size that a por-
tion of each of said convolutions extends out
ot said channel and above the periphery of
caid disk members, means for clamping said
regigtance element in said channel to form a
unit, neans for rotatably supporting said
unit on said mounting frame, a spring con-
tact wiper secured at its one end to said
mounting fraine and having its other end
Dent over and shaped to conform to the
contour of the exposed portion of said con-
volutions, the corners of said bent over end
heing faved up so that when said unit 1s
votated said other end will ride over the
convolutions of said resistance element and
insure contactual engagement therewith.

9. A device of the character deseribed n-
cluding a resistance elowment, a paiv of disk
members provided with integrally formed
ving shaped vidges, hub members for said
disl raembers, means for securing said disk
members together so that said hub mem-
Lers engage cach other end to end, said ring
shaped vidges being positioned opposite each
other but not in contactual engagement and
adapted to form a circumferential channel
for receiving said resistance element, and
weans for effecting contactual engagement of
said ring shaped ridges to veduce the size
of said channel to clamp said vesistance ele-
ment in said channel against displacement.

10. A device of the class desceribed includ-
ing a resistance clement, a momnting frame,
a pair of disk meinbers provided with in-

1

tegrally formed ring shaped ridges adapted

to forin a groove for receiving waid resist-

anice element when said disk members are
secured together, said ring shaped vidges
disengaging each other to permit the adjust-
tment of said resistance element in said
orooves, means including a pin for engag-
ing said disk members to cause said ridges
te enpage cach other whereby said » sistance
ment is clamped in said groove between
suid disk menbers to form a rotatable unit,
@ shatt for rotatably supporting said unit

on said mounting frame, and a stop pin se-

o
(e
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~cured to said mounting frame and adapted

to be engaged by said first pin to limit the

extent of rotation of said rotatable unit.

11, 'A device of the class described includ-
ing a mounting frame, a pair of disk mem-
bers.secured together and having their inner
faces provided with a pair of integrally
formed hub members adapted to engage
each other to separate a pair of integrally
formed ring body portions to form a cir-
cumferential channel, means for securing
said disk members together, but allowing

" the said channel to be of a'size sufficient to

permit the insertion of a resistance element

‘adapted to fit into said channel, a pin ex-
~ tending through said disk members and

adapted to engage said disk members to re-
duce the said channel to clamp said resist-
ance element in said channel against dis-
placement to form a rotatable unit, a rotat-
able shaft for rotatably supporting said ro-

~tatable unit on said mounting frame, and a

[ .
B

40

stop pin secured to said frame and adapted
to be engaged by sald first pin to limit the

5 amount of rotation of said rotatable unit.

12. A device of the:class described in-

cluding a resistance element comprising a
‘plurality of convolutions, a pair of disk

members adapted to be secured together,
said disk members having integrally formed
hub members on their inner faces, said hub
members adapted to engage each other to
separate integrally formed ring members of
sald disk members to form a circumferential
channel for receiving said resistance ele-
ment, an insulation member corresponding
to.the contour of said channel and adapted
to fit into said channel and to engage and
separate the ends of said resistance element,
and means for-clamping said disk members

‘together to clamp said resistance element

~ and said insulation member in said channel

50

against ‘displacement.

13. A device of the class described in-
cluding a resistance element comprising a
plurality of convolutions, a pair of disk

-~ members provided with ridge body portions

near their peripheral edge and with inte-
grally formed hub members on their inner
faces, said disks adapted to be secured to-
gether, the hub members engaging each
other to separate the ring body portions to

- form a circumferential channel for receiv-

55

ing said resistance element, an insulation
member corresponding to the contour of
said channel adapted to fit into said channel
and to engage and separate the ends of said

_resistance element, means for rveducing said

60

channel to clamp said resistance element and
said insulation member in said channel
against displacement, said channel being of
a size to permit a uniform portion of said
convolutions and said insulation member to
be exposed above the periphery of said disk

S
members, and a pair of spring contact
wipers adapted to engage the exposed por-
tion of said insulation member when said
device is in its off normal position and to
ngage the exposed portion of certain of
sald convolutions when said device is in its
on position. ‘

14. A device of the class described, includ-
ing-a resistance element, a pair of members
secured together and provided: with means,
including a pair of integrally formed hub
members adapted to engage each other to
separate a pair of integrally formed ring
body portions located near the peripheral
edge of said members to provide a circum-
ferential channel between said members for
receiving . said resistance element, an in-
sulation member shaped to fit into said
channel and adapted to engage and separate
the ends of said resistance element, and
means for reducing said channel to clamp
said resistance element and said insulation
members in said channel against movement
to form a single unit with said disk mem-
bers.

15. A device of the class described in-
cluding a pair of disks having integrally
formed hub members on their inner faces
adapted” to sepavate a pair of integrally
formed ring body portions to form a chan-
nel in the peripheral edge of said disks for
receiving a resistance element and partially
encompassing the same, means permitting
the reduction in size of said channel when
the said disks are clamped together to clamp
said resistance element in said channel
against movement, and a cylindrical mem-
ber of insulating material separating the
ends of said wire and adapted to it into
said channel.

16. A device of the class described in-
cluding a pair of disks having integrally
formed hub members on their inner faces
adapted to separate a pair of integrally
formed ring body portions to form a chan-
nel in the peripheral edge of said disks for
recelving a resistance element, said channel
partially encompassing said resistance ele-
ment to permit a uniform portion of said
convolutions to be exposed above the pe-
viphery of said disks, means integral with
said disks for reducing said channel when
the said disks are clamped together to ge-
cure said resistance element in said formed
channel against movement, and a cylindri-
cal member of insulating material separat-
ing the ends of said wire and adapted to
fit into said channel.

17. A device of the class described in-
cluding a mounting frame, a pair of disks
having integrally formed hub members and
integrally formed ring body portions adapt-
ed to form a groove in the peripheral edge
of each of said disks, said grooves forming
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a channel when said disks are in matched
relation, said hub members engaging each
other to sepuarate the edges of the disks to
permit the insertion of a resistance element
in said channel, said vesistance element
partially encompassed by said disks to per-
mit a uniform portion of the convolutions of
said element to protrude above the periph-
eral edge of said disks, other grooves in said

10 disks forming other channels, means for

1,618,014

clamping said element in said fornied chan-
nel to form a unit, means for rotatably sup-
porting said unit on said frame, and a wiper
secured to said frame for engaging the ex-
posed portion of said convolutions.

Signed by me at Chicago, in the county of
Cook and State of Illinois, this Ist day of
April, 1924

FRANK WILLIAM KAISLING.
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