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A?ly invention relates broadly to variable elec 
tical condensers and inore particularly to a con 
struction of rotor unit for variable electrical cona 
deisers. 
One of the objects of my invention is to pro 

Wide a simplified construction of rotor unit for 
Variable electrical condensers which may beian 
ufactured inexpensively on a quantity production 
oasis. 
Another object of my invention is to provide 

a method of mounting the rotor plates of a varia 
ble condenser which insures the uniform spacing 
of the rotor plates and the maintenance of such 
Spacing throughout the operative life of the con 
dense. 

Still another object of ray 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 neans of a special form of 
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corn which et abaces Ehe rotor shaft, and is se 
cured to lugs extending from the rotor plates on 
opposite sides of the rotor shaft, 
A further object of my invention is to provide 

a Special construction of conb adapted to en 
brace one portion of a rotor shaft for securing 
the rotor plates in predetermined spacial rela 
tion with respect to another portion of the rotor 
shaft. 
A Still 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 variable 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 

is a plan view of the oiank Which is shaped to coa 
stitute the comb, the blank being illustrated on 
2, reduced scale to illustrate the general contOLA 
thereof before the comb is formed therefron; 
Fig. 6 is a cross sectional view taken through 80 
the blank illustrated in Fig. 5 on line 6-6 of Fig. 
5, Fig. is a side elevation with parts broken 
a Way and shown in iongitudinal section illustrat 
ing the coin spot welded to the rotor shaft; Fig. 
8 is a transverse, vertical sectional view taken 65 
On line 8-3 of Fig. 9 showing a modified fort of 
iny improved condense construction; Fig. 9 is 8, 
top plan view; Fig. 10 is a longitudinal Sectional 
View take Substantially on lines 10-0. Of Fig. 
9; Fig. 11 is a sectional view showing the various 0 
units conprising the improved condenser in 
transverse section and all of the parts arranged 
in juxtaposition to each other; Fig. 12 is a plan 
view of the blank of the comb shown in Figs. 
8-11; Fig. 13 is a transverse vertical sectional 75 
View taken on line 3-13 of Fig. 2; and Fig. 4 
is a transverse Weitical Section showing the rotor 
plates Secured to the comb and the latter Spot 
Weided to the rotor Saaf. 
My invention is directed to a method of form- 80 

ing rotor units for variable condensers by which 
such units may be constructed inexpensively on 
a quantity production basis. Heretofore in the 
art it has been proposed to assemble rotor plates 
of a 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 
a 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 ll.0 
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2 
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 
tend. 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 nay be 
spot welded to the rotor shaft, although in many 
instances the frictional grip between the rotor 
Shaft 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 accurately conform at the recesses to the 
contour of the rotor shaft. The Special construce 
tion of como employed in this arrangerinent has a 
portion which directly conforms to the contou 
of the Shaft and is provided With slotted portions 
on opposite sides of the shaft through which 
lugs projecting from opposite sides of the recesses 
in the rotor plates project and are clinched for 
securing the rotor plates in accurate spaced rela 
tion. 

Referring to the drawings in more detail, Fig. 
shows the rotor plate in elevation as indicated 
by reference character 1. The rotor 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 16a and 17a and are 
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clinched under pressure as represented by the 
notches 5a, 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 of rotor plate 1 are 

tue of the pressure which is developed by the 

2,939,876 
drawn tightly within the grooves 11 in the rotor 
shaft 10. 
As shown in Figs. 5 and 6, the comb is formed 

from a flat plate which has the aligned row of 
apertures 16a and 17a in the extreme outer 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 illustrated in 
Figs. 1-7, I have shown a plurality of spaced 
grooves formed in the rotor shaft. I may. Secure 
the unit in position by a Welding proceSS by Spot 
welding the comb 15 to the intermediate portions 
12 between the grooves 11 as represented at 16 in 
Fig. 2. 

In the form of my invention illustrated in Figs. 
8-34, have shown these grooves eliminated and 
the rotor plates directly secured against the rotor 
shaft, and maintained in Spaced relation by 2, 
modified form of comb. In this arrangement, the 95 
recesses 2 provided in the edges of the rotor plate 
has a 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. -7. However, in the 
nodified arrangement, the lugs 5 and 6 are off 
Set from the opposite sides of shaft iO only by 
the distances 5b and 6b equal to the thickness 
of the Conab 20. In the prior construction, lugs 
5 and 6 Were disposed on opposite sides of re 
cesses 2 and spaced therefron for distances equal 
not only to the thickness of the comb 15 but also 
to the depth of the groove 11. Inasmuch as in 
the modified construction, the comb. 20 directly 
conforms to the contour 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 115 

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 2i and 22 thereon, These lateral ex 
tensions are provided with aligned slots 21a and 120 
22a 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 125 
which the central portion 23 is left upstanding 
to provide a tool engaging means during the as 
sembly process. That is to say, the projecting 
central portion 23 provides a convenient means 
for securing the combin 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 while the recessed edges 2 of the 
rotor plates are set directly against the opposite 
Surface of rotor shaft 10, enabling lugs 5 and 6 
to be passed through slots 21a and 22a in comb 
20 and clinched thereover as represented at 5a 140 
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 
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45 
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 
construction and adaptable to quantity produc-150 
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tica. Scesse: E, Gaiair. E. Sease. Eise SSéia 
pieci Roto: Ea:S see: ific if a selectric: ; ei 
cient is its operation. Willie E. Baye descriked 
the 5050, s.cire of any invention. ii. One of its 
refered exotinents, sissire ha, i, i.e. i 

ce S.Gai E23i Ecodifications Ray Boe Siraie and 
that intend Rao irritations go any invention 
oiline: aa, aire is nosed oy he scope of the ag 
gended iaits. 
What claia, as nevy and desire to secure by 

E.9tters attent of Ee United States is as foillows: 
. 8, 3450 32it for variable coadensers, 8, 

Toto saf, a Catalitiglicity of Rotor plates, each 
of SEid irošo plates having a semi-circular recess 
i. One edge Enereof and having projections formed 
O. Said lates 2.2d extending on opposite sides 
Of S8id for shaft, a lug extending from each 
of Said O'ojections, and a coni conforzing to 
the contig A of said irotor shaft, and projecting on 
OOCsite sides tiereof in a plane Sistantially 
aligned Wii, a diarietirical line througa Saii shaft 
3.2c is eXgage:Grein, with the lugs CE. Said rotor 
gia, Saai taizing Said of pia, Rigid 
S2Cia., '82 iOS. in places ingrinsi to .323 &;is of 
S3id 2050: Sait, 

2. A 'to Eit for variable corderses corra 
as 2Eisiaag a rotoi sãaft, a, Inuitiplicity of otoi plates 

inevitag 2 recess is one edge thereof co T 
to the 203 tour of Said irotor snail, 222d g 8 8. 

6. ig S8id roto: Shaft, projections C3a said 
rotoi gates extending on opposite. Sixes of Said 
'03 S.23, ags Eielding fro: R. Sais rojections, 

s .. 2, CCA & Vig a ceXatical Oation & Ec sit 
portions, said central portion aeing staged 
coiniog witi, the periphere. Surface o 
sie?& 2.Éd Said slotted portions engaging 
ES Sec rig Said rotor gates is axifoix. Sacia. 
Relatio is a gia.E.2es Dorial to a 2::is of Said iota, 
sia, i. 

3. In S. 7'0E0: Sait for variable codiesex's, 8, 
''OC. S.23, 2, 32ity of roto pateS (i. 
in Spaced relation, each of Said rotor giates have 
ing a recess for aed in one edge thereof and en 
bracing Said rotor shaft, projections oil each of 
said rotor plates or opposite sides of the recess 

o 
i S. 

therein, lugs extending from said projections, a 
con COImprising 3, plate extending around said , 
shaft in 8, position opposite the engage:Rent of 
the receSS in each of said plates with said shaft, 
2nd having Eatera, projections thereo, said at 
2:8. Arojections&ving aligned slots adjacent each 
edge thereof for receiving the Ligs on Sai roo 

Etes, said gS bailing clince ove; the sea. 
2:8; asio2S Said con for Secting an Again. 
Siirag Seid. "Oi Oi plates in Irior Sp2ces re 
stic8a i... a.2es EACEA 8. to Rae axis of S&ic root 
gait. m 

4. Sza E, oto: L'ait for varia.ie coideases, a 
Eroic' singi, a Jirgality of actor pates disassed 
in Spaced relation, each of said rotor pieties hay 
ing 8, recess foraged in one edge the 
ExaciEgg saic al 
Of Said irolo plates on opposite sides of the recess 
Raerei, 353 (e...teding fro;I sais projections, a 

C3:... COROEisig a pate extending 
S33, ii. 8, 23Siion opposite the eggag 

A. the recess is escia of said pates visit 8.is ; 

eral projections having aligned slots adjacent 
each edge ereo; or receiving the lugs a said 
grotor giates, Said lugs being cigached over the 
&teral extensions of said conio for Securing and 
Saai.S.S.C. Said rotor plates in isogi spaces: 
Irelati E. i. 23.5es ao'E' a to the axis of Said co 

SOSec. 

6. SE) 

tor Shaft, aid 2, Weiced CO3S3cities. 35.73e said 
COXi and saic rotor Shaft. 

5, In a rotor unit for Variable condenses, 8, 
rotor Safi, a, plurality of rotor lates disposed 
in Spaced relation, each of said rotor plates hav 
ing a recess formed in One edge Staereof and est 
iracing Said rotor shaft, projectioS ON each of 
Said rotor plates On opposite sides of the "Scess 
therein, lugs extending fron said Crojections, 3. 
Conab CCIngrising a plate extending road SSid 
shaft in a position opposite the eagagenegas, of 
he recess in each of said plates with said snaf, 
and having lateral projections thereon, said it. 
eral projections having aligned slots adjacent 
each edge thereof for receiving the tags on s2.is 
Rotor plates, said lugs (eing clinched over tie 
lateral extensions of said coinio for securing aid 
Eaintailing Said roto: 28s in i?oga Spaced 
relation in planes inoriana to the gris of SSi ios 
&O sai, and 2, tool engaging Orion orgaed 
centralty of said coal. 

6. A 3. Soto Yai, Eos Pasiaole cogies Sers, a, 
3.03 S.S., a, likelity of Rotoi lates discSec in 
S3,6ed relatiosa, each Of Said "toi Esites having 
2, "eceSS fixed is Ogle edge in exec 8: eini'23 
g Said "ctor shaft, projecticis OK (each. Os Said 

i"Cto plates CIA opposite sides of the recess theirei, 
.gs exteasing frogi said projections, a coso 

COEgirisixag a plate exterding air at Said sist 
in a position opposite the engagement of the re 
CeSS is each of Said plates with said saf, and 
having lateral projections thereon, said lateral 
33'ecticas having aligned slots face, each 
edge i28; for receiving the igs OR Sai Koto 
piates, said tugs being clinckaeci over the latera: 
€tensio:S of Said corn o' Secting ad Rain 
taining Said rotor plates in unifosi spaced 2'ea 
iOS. iii plaines (orna to the 2.23is of Said rotos 
Safi, a dia, laterally slotted Oc. 2ngaging go 
tion for ined centraliy of said coni. 

... in a rotor unit for variable condenses, a 
rotor shaft, a plurality of rotor plates disposed in 
Spaced relation, each of Said 'OO pates having a 
recess formed in One edge thereo; and egaoracing 
Said 'oto shaft, projections on each of said rotor 
plates on opposite sides of the recess therein, lugs 
xtending from said projections, a cob compris 

ing a plate extending around said shaft in a po 
sition opposite the engagement of the recess in 
each of Said plates With Said shaft 8.2d having at 
era projections thereoE, Said aerga projections 
Eaving aligned slots adjacent each edge thereof 
for receiving the lugs on said 'oto plates, said 
tags being clicked ovel tie alier8. (axtensions of 
Said coEng for securing and Saintaining said "ctor 
lates in Air space: Selation is a giases goi 

Eral to tiae axis of said 'otor s22.3, and E2 Eng 
Early disposed offset, Erojectio; coinected it. 
£3 Central geostion of said cox) dia. Retirica;iyo 
isite the center of the recess is said of giate 
3.2d or Ring 8, too exgaging Area are: Sox' said, 
CCS. 

3. A 3roic: Eit for Waiatose c.gie Sei's cognise 
ig & iO Shaft, Said 3rog 3.85, it clicizag S. 
SS Litiglicity of Riorgiy Speec 8,323 as grooves, 
3, EAE2.ity O. Ectories each E 2g 2, 335i-Giles 
Cla. Shiged 2ecessia. One edge Eereo projecting 
into tie 2:22:2ar grooves in Said shaft, and, strap 
device extending around one side of said rotor 
shaft &Sc. in intimate contact therewith and en 
gagicag 26 edges of said Soto giates on opposite 
Scies of the recess therein in a position subsea 
tially aliged with 2, die. Retiricaine arough said: 
shaft So? effecting C, Aigid connection icetween 
Said roi;O plates and said Roog sists agad English 
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4. 
taining said rotor plates in planes normal to the 
axis of said shaft. & 

9. A rotor unit for variable condensers compris 
ing a rotor shaft, a multiplicity of rotor plates 
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 rotor plates in 
spaced relation in planes normal to the ais in 
Said rotor shaft. 

10. A rotor unit for variable condensers come 

988,876 
prising a rotor shaft, a multiplicity of rotor plates 
each having a semi-circular recess in One side 
thereof and having projections on opposite sides 
tof 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 
intinate 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. 
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