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- My invention relates broadly to variable elec-
trical condensers and more particularly to a con-
struction of rotor unit for variable elecirical con-
densers.

One of the objecis of my invention is to pro-
vide @ simplified construction of rotor unit for
variable electrical condensers which may be man-
ufactured inexpensively on a quantity production
basis.

Another object of my invention is to provide
& method of mounting the rotor plates of 2 varin=-
ble condenser which insures the uniform spacing
of the rotor plates and the maintenance of such
spacing throughout the operative life of the con-=
denser.

Still another object of my invention is to pro-
vide a construction of rotor unit for variable
condensers in which the rotor plates are secured

" to the rotor shaft by means of a special form of
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comb which embraces the rotor shaft and is se-
cured to lugs exitending from the rotor plates on
opposite sides of the rotor shaft,

A further object of my invention is to provide
& special construction of comb adapted to em-
brace one portion of a rotor shaft for securing
the rotor plates in predetermined spacial rela-
tion with respect to another portxon of the rotor
shaft,

A stilli further object of my invention is to

 provide a method of and construction for mount-

ing the rotor plates of a variable condenser with
respect to a rotor shaft in which the rotor unit
is welded to the rotor shaft.

Other and further objects of my invention re-
side in the construction of and method for, mount-
ing rotor plates of a multiple unit vanable con-
denser as set forth in the specification herein-
after following and illustrated in the accompa-
nying drawings, wherein:

Figure 1 is an elevational view of one of the
rotor plates of a variable condenser showing the
rotor shaft and plate securing means in cross sec-
tion; Fig. 2 is a plan view of the plate securing
means in position on the rotor shaft, the plates
which are mounted with respect to the shaft be-
ing broken away at one side thereof; Fig. 3 is an
elevational view of the rotor shaft illustrated in
Fig. 2, with part of the shaft, rotor plates and
plate securing means broken away and illustrated
in section on line 3—3 of Fig. 2; Fig. 4 is a per-
spective view of the parts constituting one of the
rotor units, the rotor plates being illustrated as
a group spaced away from a section of the rotor
shaft which is in turn spaced away from a portion
of the comb which embraces the shaft; Fig. 5

I No. 846, (N}S'

is a plean view of the blank which is shaped to con-
stitute the comb, the blank being illusirated on
2 reduced scale to illustrate the general contour
thereof before the comb is formed therefrom;
Fig. 6 is a cross sectional view taken through
the blank illustrated in Pig. 5 on line 6—8 of Fig.
5; -Fig. 7 is a side elevation with: parts broken
away and shown in longitudinal section illustrat-
ing the comb spot welded to the rotor shaft; Fig.
8 is a transverse, vertical sectional view faken.
on line 8§ of Fig. 9 showing a modified form of
my improved condenser construction; Fig. 9 is &
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top plan view; Fig. 10 is a.longitudinal sectional

view taken substantially on lines 10—10 of Fig.
9; Fig. 11 is a sectional view showing the various.
units comprising the improved condenser in
transverse section and all of the parts arranged
in juxtaposition to each other; Fig. 12 is 2 plan
view of the blank of the comb shown in Figs.
§-11; Pig. 13 iz & transverse vertical sectional
view taken on line 13—13 of Fig. 12; and Fig. 14
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- is a transverse vertical section showing the rotor

plates secured to the comb and the latter spot
welded to the rotor shait.

My invention is directed to a method of form-
ing rotor units for variable condensers by which
such units may be constructed inexpensively on
a quantity production basis. Heretofore in the

80

“art it has been proposed to assemble rotor plates

of 3 variable condenser by means of a rod and 85
washer construction which is a time consuming
and expensive process. It has been proposed to

mount rotor plates at spaced grooves formed in

‘& bushing, which bushing is secured to a rotor

shaft by set screws. This process requires sub- 90
stantial time in assembly and is relatively expen-

sive. - It has also been proposed to cast the rotor

_shaft about the edges of the rotor plates, which

process is both impractical on a quantity basis
and involves substantial expense in production 95
process. It has heretofore been proposed to -
mount the edges of the rotor plates in grooves
formed in the rotor shaft and then expand the
material of the rotor shaft to secure the rotor
plates in position. This has been an unsatisfac- 100
tory mechanical process for quantity production.

My invention departs radically from all prior
practices and establishes an inexpensive method

.of mounting rotor plates with respect to a rotor -

shaft in such form as will insure the precision 105
spacing of the rotor plates and will insure the
maintenance of such spacial relation throughout

the operative life of the variable condenser.

have shown two embodiments of my invention
but it will be understood that the disclosures 110
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herein are to be regarded in the illustrative sense
and not in the limiting sense. In one form of my
invention I provide a multiplicity of uniformly
spaced grooves in the rotor shaft. The rotor
plates are each shaped at their edges to fit into
the grooves and conform with the shape of the
‘grooves disposed in the rotor shaft. .The rotor

.plates are provided with lugs projecting there-

from on opposite sides of the rotor-shaft. A
special form of comb is shaped to embrace the
rotor shaft and the grooves formed therein. The
comb is provided with a multiplicity of slots
through which the lugs on the rotor plates ex-
terid. 'These lugs are clinched over the slots
under such pressure that the rotor plates are
mechanically bound to the rotor shaft in a rigid
manner. The rotor units thus formed may be

spot welded to the rotor shaft, although in many -

instances the frictional grip between the rotor
%haft and the comb is so great that spot weld-
ing can be eliminated. -In another form of my
invention I may eliminate the plurality .of
grooves formed in the rotor shaft and heretofore
referred to. In this arrangement the edges of
the rotor plates are recessed so that the rotor
plates accuraiely conform at the recesses to the
contour of the rotor shaft. The special construc-
tion of comb employed in this arrangement has a
portion which directly conforms to the contour
of the shaft and is provided with slotted portions
on opposite sides of the ‘shaft through which
lugs projecting from opposite sidgg of the recesses
in the rotor plates project and are clinched for
securing the rotor plates in accurate spaced rela~
tion. ) i o .
Referring to the drawings in more detail, Fig. 1
shows the rotor plate in-elevation as indicated
by reference character 1. The rofor plates are
provided with recesses 2 at the diametrical edge
thereof. 'The recessed portion of the rotor plate
1 is provided with projecting portions on opposite

_ sides of ‘the recessed portion as represented at 3

and 4. The projections 3 and 4 are each provid-
ed with lugs'5 and 6 extending therefrom as
shown. 'The rotor plate 1 is provided at one
extremity with a projecting lug portion 7-and
at the opposite extremity with a bracing strip 9
set within aligned grooves 8 provided in the edges
of the rotor plate. The rotor shaft is illustrated

at 10. As shown more clearly in Figs. 2°and 3,

the rotor shaft is provided with groups of grooved
portions. - The groups of grooved portions in
shaft 10 are shown spaced one from the other
by the relatively wide annular groove 14. The
grooved portions of the shaft each have annular
grooves 11 formed therein spaced by intermediate
portions 12. Intermediate portions 12 are of a
uniform size insuring the accurate and uniform
spacing of the rotor plates constituting the rotor
unit. The grooves 11 are of a uniform depth and
receive the recessed edge 2 of the rotor plate’1
as illustrated in Fig. 1. :
- I provide a special form of comb comprising
a plate having an intermediate cylindrical shaped
portion 15 and laterally extending portions 16
and 17. 'The comb is provided with a multiplicity
of aligned slots 16a and 17a on opposite sides of

. the cylindrical portion-15. The lugs 5 and 6 pro-
 ject through the slots 16 and 17a and are

o

6

clinched under pressure as represented ﬁy the

riotches 5¢ and 6a to secure the comb in intimate
bonded relation with the rotor shaft. The cylin-
drical portion 15 of the comb is drawn tightly
against the intermediate portions 12 of the rotor
shaft 10 while the recesses 2‘01 rofor plate 1 are

1,889,876

drawn tightly within the grooves 11 in the rotor
shaft 10. ) )

As shown in Figs. 5 and 6, the comb i§ formed
from & flat plate which has the aligned row of
aperw‘res 16a and 17a in the extreme outér por-
tions 16 and 17 thereof punched along parallel '
axes on opposite sides of the center of the plate
and adjacent the opposite remote edges of the
plate. In the form of my invention jllustrated in
Figs. 1-7, I have shown a plurality of spaced
grooves formed in the rotor shaft. I may secure
the umit in position by & welding process by spot-
welding the comb 15 to the intermediate portions
13 between the grooves 11 as represented at 16 in
Fig. 1.

In the form of my invention illustrated in Figs.
8—14, I have shown these grooves eliminated and
the rotor plates directly secured against the rotor
sheft and maintained in spaced relation by &
modified form of comb. In this arrangement, the
recesses 2 provided in the edges of the rotor plate
has » similar arrangement of projections 3 and
4 on each side thereof and a similar arrangement
of lugs 5 and 6 connected therewith as hereto-
fore described in connection with the form of the
invention shown in Figs. 1-7. However, in the
.modified arrangement, the lugs 5 and 6 are off-
set from the opposite sides of shaft 10 only by
the distances 5b and 6b equal o the thickness
of the comb 20. In the prior construction, lugs
5 and 6 were disposed on opposite sides of re-
cesses 2 and spaced therefrom for distances equal
not only to the thickness of the comb 15 but also
to the depth of the groove 11. Inasmuch as in
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the medified construction, the comb 20 directly 110

conforms to the eontour of the shaft 10, the lugs
5 and 6 are only spaced at opposite sides of re-
cesses 2 for distances equal to the thickness of
the comb 20.

The form of comb employed in the modified 118

construction of Figs. 8-14 is illustrated in its orig-
inal blank form in-Figs. 12-13. The central por-
tion of the blank is shown at 23 having lateral
extensions 21 and 22 thereon, These lateral ex-

-tensions are provided with aligned slots 21la and 120

22q for receiving lugs 5 and 6 of rotor plate 1. -
The central portion 23 of the blank is provided
with laterally extending slots 23a¢ aligned. with
the slots 21a ‘and 22a. - The comb is pressed to
shape in the form illustrated clearly in Fig. 11 in
which the central portion 23 is left upstanding
to provide a tool engaging means during the as-
embly process. That is to say, the projecting
central portion 23 provides a convenient means

for securing the comb in position for the assembly 130

of the rotor plates with respect thereto on the
opposite side of the shaft. The laterally extend-
ing flanges 21 and 22 in the comb 20 provides se-
curing means for the lugs 5 and 6 on the rotor
plate 1. ‘'The comb is set directly against the sur-
face of shaft 1 while the recessed edges 2 of the
rotor plates 1 are set directly against the opposite-
surface of rotor shaft 10, enabling lugs 5 and 6
to be passed through slots 21 and 22¢ in comb
20 and clinched thereover as represented at 5a
and 6a for rigidly securing the rotor plates 1 in -
uniformly spaced planes normal to the axes of
shaft 10. The comb may be maintained in inti-
mate contact with the surface of shaft 10 by vir-
tue of the pressure which is developed by the
-clinching of lugs 5 and 6 or the comb may be
welded to shaft 10 as represented at 25 in Fig. 14.

I have found the rotor assembly of my inven-
‘tion as ‘described herein highly practical in its.

1
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. construction and adaptable to quantity produc-. 150
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What I claim as new and desire fo secure by
Latters Patent of the United States is as follows:

1. In g rotor unit for variable condensers, &
rotor shefl, e mulliplicity of rotor plates, each
of seid rotor plales having a semi-circular recess
in one edge thereof and having projeciions formed
said plates and extending on opposite sides
of seid rotor sheft, a lug exbending irom each
of said 1 :’o}mcmons, and & comb conforining to
the contour of said rotor shaft and projeciing on

opposite sides thereof in a plane substantially
'ax shait

aligned with o diametrical line through s
end in engagement with the lugs on
plates for meintaining gald rotor pla
spacial wn in planes normal to the ¢
o)

o 8. 6.

2. A rotor umt for veriable condensers
prising a rotor shaft, & multiplicity of rotor plates
each heaving o vecess in one edge thereci con-

forming to the contour of said rotor shaft and
emm%i?zﬁ sgid rotor shaft, projections cn said
rotor plates extending on ovposme sn.u«vb said
rotor shaft, lugs extending from said pu
2 comb having o central portion ano 'i
portions, said ceniral portion being
conform with the peripheral surface o
m:u & and said slotted portions emagmg

v gecuring said rotor plates in uniform
'rei.atmn in planes normal to the axis of saig
shaft,

3. In o rotor unit for variable condensers,
rotor shafl, & plurality of rotor platss
in spaced relation, each of said rotor plates hav-
ing & recess formed in one edge thereof and em-
bracing said rotor shaft, projections on sach of
said rotor plates on opposite sides of the recess
therein, lugs extending irom said projections, &

a

comb comprising & plate extending around said .

shaft in & position opposite the engagement of
the recess in each of said plates with said shafs
and having lateral projections thereon, said lat-
aral projections having aligned slots adjacent each
edge thereof for receiving the lugs on said rotor
plates, said lugs being clinched over the Iateral
extensions of said comb for securing and main-
vobtor plates in uniform spaced re-
letion in planes normal to the axis of said rotor
mt
4. In o vobor unit for vaeris Me condensers, a
r@t@z‘ shait, o plurality of rotor plates disoossd
in spaced relation, each of said rotor 01 oﬂs hav»
ing o zec@s “owmmd in one edge thereof !
hracing rotor shaff, projections on
of said sm;ca, plai:e on opposiie sides 0? LR 12 TECess
mﬂrexm lugs extending from saigd projechi
comb comprising a plabe extﬂndmg “»*:
m_% in o position opposite the ez
the recess in each of said plates with
and having latersl projections thereon, said 19, -
eral projections having aligned slots adjacent
each edge shereof for receiving the lugs on said
rotor plates, sald lugs being clinched over the
ateral extensions of said comb for securing snd 3
maintaining seid rotor plates In urniform spaced
relation in planes now “!mal to the axis of sa2id ro-

Com) -

disposed’

Efj“?
tor shaft, and a welded connection between sald
comb and said rotor shaft.

5. In o rotor unit for variable condensers,
rotor shafi, a plurality of rotor plates disposed
in spaced relation, each of said rotor plates hav-
ing a recess formed in one edge thereof and em-
bracing said rotor shaft, projeciions on each of
said rotor plates on opposite sides of the recess
therein, lugs extending from said projections, a
comb comprising a plate exiending around ssid
shaft in & position opposite the engagement of
the recess in each of said plates with said shaft
and having lateral projections thereon, said lab-
eral projections having aligned slots adiacent
each edge thereof for receiving the lugs on said
rotor plates, said lugs being clinched over the
lateral extensions of said comb for securing and
maintaining said rotor plates In uniform spaced
velation in planes normal to the axis of seid ro-
tor shait, and = tool engaging portion formed
centrally of said comb.

8. In @ robor unit for variable condensers, o
ramh sheft, g plurelity of rotor plaies disposed in

vaced relation, each of said rotor plaies having
vecess formed in one edge theraof and embrag-
ng said rotor sheft, projections on each of said
retor plates on opposibe sides of the recess therein,
luﬂ‘s extending from sald projections, 2 comb
comprising o plate extending around said shaft
1:0 5 position opposite the engagement of the re-
cess in each of szid plates with saild shaft and
having lateral projections thercon, seid lateral
projections having sligned slots adjacent each
edge thereof for receiving the lugs on said rotor
pla,tes s2id lugs being clinched over the lateral
extensions of said comb for securing and mszin-
taining said rofor plates in uniform spaced rela-

=3

f=3
{3
©

tion in planes normal to the axis of said robor -

shafi, and o laterslly slotted tool engaging por-
tion formed centrally of said comb.

7. In o rotor unit for variable condensers, g
rotor shaft, a plurality of rotor plates disposed in
spaced relation, each of said rotor plates having a
recess formed in one edge thereof and embracing
said rotor shaft, projections on each of said rotor
plates on-opposite sides of the recess therein, lugs

ztending from said projections, a comb compris-
ing a plate extending around said shaft in & po-

sition opposite the engagement of the recess in-

each of said plates with sald shaft and having lat-
eral projections thereon, said lateral projections
having alizned slots adjacent each edge thereof
for receiving the lugs on sgid rotor plales, said
‘Furs being clinched over the lateral extensions of

said comb for securing and mainteining said rotor
plates in nniform spaced relation in planes nor-
mal to the axis of said votor shafs, and en angu-

Jarly disposed offsst projection connected with

+he central portion of said comb ﬁame@ﬂcamv o=
posite the eenter of the redess in s2id robor nlate
and forming & tool engaging member £ T w@,id
cemb.

8. A roter vnit for variable condensers compris-
ng & roior shaft, said rotor shefhs including o
z;@mtimliciw of uniform
g plurality of rotor pintes each h 2T 8 semi-cly-
cular sheped recess in one eaf‘e thereo?
into the envuler grooves in said shaflt, o and s strap
@.ovme exlending around one side of said rotor

naft and in intimate contach therewith angd en-
@a ing the edges of said rotor plates on opposite
siues of - the recess therein in o position substen-
tlally aligned with o diometrical ine through said
SL aft for efecting o rigid conmection batween
sald rolor plates and said rotor shaft and maln-
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taining said rotor plafes in
axis of said shaft.

9. A rotor unit for variable condensers compris-
ing a rotor shaft, a multiplicity of rofor plates

plane; Vnormal to the

. each having a semi-circular recess in one side
thereof and having projections on opposite sides .

of said recess and lugs extending from said projec-
tions, said rotor shaft having uniformly spaced
annular grooves therein, each adapted to receive
the recessed edge of a rotor plate, a bonding
member extending around the opposite side of
said shaft, said bonding member having laterally
extending portions slotted to receive the lugs ex-
tending from the projections on said plates, said
lugs being clinched over the slots in said bonding

" member for maintaining said roftor plates in

spaced relation in planes normal to the axis in
said rotor shaft. )
10. A rotor unit for variable condensers com-

1,089,876

prising a rotor shaft, 2 mulfiplicity of rofor plates
each having s semi-circular recess in one side
thereof and having projections on opposite sides
of said recess and lugs extending from said pro-
jections, said rotor shaft having uniformly spaced
annular grooves therein each adapted to receive
the recessed edge of a rotor plate, a semi-cylindri-
cal plate having diametrically projecting flanges
thereon, said semi-circular plate being secured in
intimate contact with the portion of said rotor
shaft opposite the portion into which the recessed
edges of said rotor plates extend, the diametri-
cally projecting flanges on said semi-cylindrical
plate being slotted for the passage of the lugs on
said rotor plates therethrough, the lugs on said ro-
tor plates being clinched over said slots for secur-
ing said rotor plates in planes normal to the axis
of said rotor shaft. ) .
SAMUEL COHEN.
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