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To all whom it may concern: . 
Be it known that. I, GEORGE DINKEL, a 

citizen of the United States, residing in 
Jersey City, Hudson county, and State of 

5 New Jersey, have invented certain new and 
useful Improvements in Mounts for Electric 
Motors, of which the following is a specifica 
tion sufficient to enable others skilled in the 
art to which the invention appertains to 

10 make and use the same. . . . 
This invention comprises a novel construc. tion and arrangement for the purpose of 

... securing a durable and efficient means for ... electrically driving the suspended oscillatory 
15 shaft of a centrifiigal machine, by means of 

any appropriate form of electric notor, 
... without in anyway, interfering with the 

... normal action of the shaft and its load, and 
without causing undue stress or strain on 

.20 any part of the apparatus. . . . . . . 
. . In the accompanying drawings have 

shown my invention specifically applied to 
that type of centrifugal machine known as the compound-shaft or double-spindle mas 

25 chine, although it will be understood that I 
do not limit myself to the particular form. 
or arrangement of the parts shown in the 
drawings, or to the application of the inven 
tion to this particular type of machine. 

30 In the drawings Figure 1 is a vertical sec 
* tional view of a complete compound-shaft 

inachine, equipped with an ordinary form 
of electric motor so as to embody one form 
of my invention. Fig. 2 is a plan view in 

35 section on the plane indicated by line 2-2 
of Fig. 1. Fig. 3 is a similar view on the 
plane indicated by line 3-3 of Fig. 1. Fig. 
4 is a vertical sectional view if?ustrating 
another of the formas ninder which my inven 

40 tion may be embodied. Fig. 5 is a detail 
view showing a modified form of device for 
yieldingly preventing rotation of the non 
rotitable member. Figs. 6, 7 and 8 are de 

- tail views of the sectional washers enployed 
45 for centering the field-magnet, or non-rota 

table element. Fig. 9 is a plan, view of the spanner nut forming part of the centering 
device. . . . . ... 
The outside casing and the basket C, which 

50 carries the load, being of any ordinary usial 
construction, require no particular descrip 
tion. Where as in this instance a hollow 
shaft carried by a spindle is used the basket 
C is secured to the hollow shaft B by suitable 

bolts engaging the enlarged head b at the 55 
lower end of said member. The spindle S, 
which is supported near its upper end by 
means of a ball-like bearing head al. stap 
ported in a socket at formed in the hanger 
CT, the socket being provided with a concave 60 
spherical bearing surface to engage the con 
vex. spherical bearing surface of the ball, so 
is to permit a free oscillation of the shaft 
laterally. This bearing may be provided 
with pieces of Babbitt metal it?. The spindle 65 
S in this instance is shown as provided with 
a retaining or supporting collars secured to . 
it above the bearing head. A rubber block ' 
is slipped over the upper end of the spindle 
and into the upper portion of {?? 70 : 
afford a yielding and elastic resistance to . 
the swaying movement of the spindle. This 
yielding block is clamped between two 
washers S and Swhich are caused to clamp. 
it tightly by means of the nut S*... To the 75 
irotary shaft is secured the rotating member 
A of an electric motor, the rotation of which 
causes the shaft and the basket C to rotate 
in order to secure the necessary centrifugal 
action upon the contents of the basket. 80 

Inasmuch as the weight of the fiéld’ mag 
nets, comprising the non-rotatable member 
F of the motor, and its necessary adjuncts, 
would, if carried by the spindle below its 
center of oscillation, form a very consider- 85 
able addition to the weight of the basket. I 
have arranged the parts so as to relieve the 
spindle of this additional load below its 
center of oscillation in order to avoid the 
considerable strain at that point. 9) 

In the form of my invention illustrated in 
the drawings, this is accomplished by pro 

, vidling a supporting yoke, h?ving arnis pro 
jecting radially oftward and extending into 
the horizontal plane of the notor in 
tion to support the non-rotatable member F 
concentrically with and in proper operative 
relationship to the rotatable member A. In 
the form shown in Fig. 1, the field-magnet 
is shown as being provided with a series of 100 
projecting bearingugsfº, whose bearing sur 
faces are concentric with the center of oscil 
lation of the shaft, said lugs being seated in 
hollow spherical bearing surfaces. E formed 
in the arms d of the yoke D. These bearing 105 
surfaces l art of sufficient extent to allow 
the free play or oscillation of the lugs e. 

: therein and said lugs are held in close en 

posi- 95 
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is yoke, it will be necessary to provide means 

* 15 seen that they are provided with central re 

520 bushings being engaged by conical clamping 

25 spanner nut. The accidental turning of the 

ss the field-magnet, or stator. 

60 sustaining yoke D is shown as comprising 

2 . 1,069,980 . 
gagement. with the hearing surfaces E by call bearing surface supported upon a series 
means of cap plates e' holted to the arus. 
Where, as in this form, the non-rotatable 
member has a movable engagement with the" 

spherical track formed in a supporting yoke 
or bracket arranged beneath the plane of the 
motor. In both these cases, as in other va 
riations, it will be observed that the weight - for transmitting the movement of the oscil 
of the stator and its accessory parts, does. lating shaft to the outside member F, which 

I may term the stator. This is accomplished 
by means of an upper spider P and a lower 

lo spider P, which form a bridge or connec 
tion. with the oscillatory shaft. and the 
spider both above and below the motor. Re 
ferring now to the details of constriction 
of these connecting spiders P, P, it will he 

shaft below the center of oscillation, which 
is the point aimed at. It will also be ob 
served that by the arrangement described, 
the engagement by which the motion of the 
oscillatory shaft and basket is communi 
cated to the stator F, is of considerable ex 
-tent, thus preventing the application of se ? 

cesses which are apertured to permit the 
shaft to pass through, said recesses being 
provided with conical collar for hushings, 
which are split to permit adstment, said 

shaft. . . . . . . . . . . . . . . . . . . . 

As both the rotor and the stator members of the motor have a universal-joint-support 
to permit their lateral oscillation about a 

nuts p which have a screw-threaded engage 
ment with the recesses p, p’. These adjust 
ing nuts, or caps pare ?f6\wn as provided 
with notched flanges constituting a sort of of - - - - " " - - - - - - 

sciency in driving the machine. t attempting to indicate all the spanner nut is prevented by means of dogs. . . 
or detents p secured to the bridge pieces or modi spiders' P. P. in position to engage the 
notches formed in the spanner nuts. Ob 

30 viously by screwing up the spanner nuts. p. 
the splitbushings will be pressed into as 
close an engagement with the sleeve. B as 
may be desired. This construction and ar rangement permit an accurate centering of 

imay be applied what I claim is . . . . 
1. The combination of a shaft supported 

by a universal joint, an electric motor com 

to rotate the same, the other member being 
. In order to avoid a sudden torsional stress 
or strain upon the parts, I have provided a 
series of springs a, one end of each spring.. 
being secured to projecting lugs, or eye-bolts, 

40 on the stator, and the other end being se 
cured to similar devices formed on the yoke 
arms d. These springs are arranged in 
pairs as shown in Figs. 2 and 3 so that their 
normal action is to return the stator to a 

45 uniform position while allowing it to yield 
slightly in a rotary direction under the sud 
den stress of starting, or other sudden strain. 
Moreover, these distensible prelastic retain 
ing means serve to prevent the rotation of 50 the stator without in any way interfering 
with its free oscillation. Of course this result may be accomplished in a variety of 
different ways, one of which is shown also. 
în Fig. 5, in which the yoke arm dis shown 

55 to be provided with lateral flages d' form 
ing a box fº in which are seated compression. 
springs finstead of contractile springs such 
as are shown in Figs, 2 and 3. 
While in the form shown in Fig. the 

stantially ås described. ? 
2. The combination of a shaft supported 

by means of a universal joint, an electric mo 
tor whose rotor is connected with the shaft 
to rotate the same and whose stator is sup 
ported by another universal joint whose cen 
ter of oscillation is concentric with that of 
the universal joint supporting the shaft, sub 
stantially as described. - 

by a universal joint, an electric motor the 
rotor of which is attached rigidly to said 
shaft and the stator of which is formed with . 
bearing surfaces which are concentric with 

pose and substaitially as set forth. 
4. They combination of a spindle sup. 

ported by a universal joint, a hollow shaft 
supported upon saids rindle, an electric-mp 
tor the rotor of which is attached rigidly, to 
with bearing surfaces which are concentric 

arms dradiating from the hanger U, it will 
be understood that this arrangement may 
be modified in a variety of ways. For ex 
ample, in Fig. 4 I have shown the lower con 

65 necting plate provided with a convex spheri 

concentric Supports forengaging said con 

5. The combination of a shaft supported 

vere lateral stress at a single point on the 

continon center in all directions, it is obvious that a proper operative relationship will 
always be preserved between the two parts 
of the motor, thus securing the highest effi . . . 

- 3. Th? combination of a shaft supported 

of bearing balls e resting in an annular 

not bring any additional weight upon the 

75 

SO 

85. 

90 

ifications in form. construction and ar rangement that may be made in the practice. 
of my invention, or all the uses to which it 

5 : 

prisinga rotatable and a non-rotatable mem- " " 
ber, one of which is connected with the shaft 

00 
supported by another universal joint, sub 

1.65 

O 

LLLLLL S SSSS SSSSLSL SS SL SSSLSLS SLS withis said universal joint, and stationary concen 
tric supports for engaging said concentric 
bearing surfaces upon the stator for the pur 

i20's. 

yy lLy tLLt Ly yyyyy yyu iyll ylylyyy S 
125. with the said universal joint and stationary: 

centric bearing surfaces upon the stator, for 
the purpose and substantially as set forth. . . 
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by a universal joint, an electric motor the 
rotor of which is attached rigidly to said 
shaft and the stator of which is formed with 
bearing surfaces which are concentric with 

5 the said universal joint, stationary concen 
tric supports engaging said concentric bear 
ing surfaces upon the stator and means for 
positively limiting the rotative play or ex 
tent of motion of said stator, substantially 

10 as and for the purpose set forth. 
6. The combination of a shaft supported 

by a universal joint, an electric motor the 
rotor of which is attached rigidly to said 
shaft and the stator of which is formed with 

15 bearing surfaces which are concentric with 
the said universal joint, stationary concen 
tric fi:: engaging said concentric bear ing surfaces upon the stator, and springs in 
terposed between the stator and stationary 

20 parts of the apparatus in such manner as to 
tend constantly to hold and maintain the 
stator in its normal position, substantially as 
and for the purpose set forth. . 

7. The combination of a shaft supported 
25 by a universal joint, an electric motor the 

rotor of which is attached rigidly to said 
shaft and the stator of which is formed with 
hearing surfaces which are concentric with 
the said universal joint, stationary concen 

30 tric supports engaging said concentric bear 
ing surfaces upon the stator, springs inter 
posed between the stator and stationary 
parts of the apparatus and tending con 
stantly to retain the field in its normal posi 

S5 tion, and means for positively limiting the 
extent of motion of the stator, substantially 
as and for the purpose set forth. 

8. The combination of a centrifugal ma 
chine embracing a rötary oscillatory shaft, 

40 an attached basket, the rotary element of an 
electric motor secured directly to said shaft, 
a non-rotatable motor element supported to 
oscillate in constant relation with respect to 
said rotatable element, the support for said 

45 non-rotatable element comprising a series of 
supporting arms projecting outwardly from 
above the center of oscillation and extending 
downwardly to the plane of said electric 
motor. 

50 9. The combination of a shaft supported 
by a universal joint, an electric motor the 
rotor of which is attached rigidly to said 
shaft and the stator of which is formed with. 
bearing surfaces which are concentric with 

55 the said universal joint, stationary concen 
tric supports engaging suid concentric bear- || 
ing surfaces upon the stator, and centraliz 
ing plates on the stator, said centralizing 
plates being provided with split conical 

60 bushings for engagement with the shaft, and 
with means for adjusting said split conical 
bushings, substantially as ant for the pur 
pose set forth. . . . . 

10. The combination of a spindle slip 
ported by a universal joint, a hollow shaft 

supported by said spindle, an electric mo 
tor the rotor of which is rigidly attached to 
said hollow shaft, and the stator of which 
is formed with bearing surfaces which are 
concentric with said universal joint, station- to 
ary concentric supports for the stator and 
adjustable means for centralizing the stator 
about the shaft and with relation to the 
rotor, for the purpose set forth. 

11. The combination of a shaft suspended 75 
by means of a universal joint, an electric 
motor the rotor and the stator of which are P 
provided with connections to cause them to 
oscillate with said shaft, adjustable means 
for centralizing the stator with relation to so. 
the shaft, and springs interposed between 
the stator, and stationary parts of the ap 
paratus, said springs tending by their action 
to retain the stator in its normal position, 
substantially as described. 85 

12. The combination of a spindle sup 
ported by a universal joint, a hollow shaft 
supported on said spindle, an electric motor 
the rotor of which is rigidly attached to 
said hollow shaft, and the stator of which go 
is formed with bearing surfaces which are 
concentric with said universal joint, station 
ary concentric supports for engaging said 
concentric bearing surfaces upon the stator, 
adjustable means for centralizing the stator 95 
upon the shaft and with relation to the 
rotor, and means for positively limiting the 
extent of rotary movement of said stator, 
substantially. in the manner set forth. 

13. The combination of a spindle sup- 100 
ported hy a universal joint, a hollow shaft 
supported on said spindle, an electric mo 
tor the rotor of which is rigidly attached to 
said hollow shaft and the stator of which 
is formed with bearing surfaces which are 105 
concentric with said universal joint, station- . 
ary concentric supports for engaging said 
concentric bearing surfaces upon the stator, 
adjustable means for centralizing the stator . . . 
about the shaft, and with relation to the 110. 
rotor, springs interposed between the stator 
and stationary parts of the apparatus and 
tending constantly to retain the stator in its 
normal position, and means for positively 
limiting the extent of motion of said stator, 115 
for the purpose and substantially as set 
forth. . - . 

14. In a direct driven centrifugal machine 
the combination with a suspended oscilla 
tory rotary basket, a suspended oscillatory 120 
motor whose armature has direct driving . 
connection with said basket, supporting 
arms extending from a plane above the cen 
ter of oscillation downward to engage and . . 
support the oscillatory field of the motor, 125 
substantially as described. V - 

15. The combination of an oscillatóry cen 
trifugal machine embracing a rotary shaft 
suspended by a universal joint, an electric 
motor comprising rotary and non-rotating l80 



5 

O 

15 

elements both having oscillation about the 
center of said, universal joint, the rotary. 
member being secured directly to said shaf 
by which it is supported, and a support for 
said non-rotating element comprising a spider with radiating arms ???????????????? ??i 
a plane above said universal joint to a plane 
below said universal joint adjacent to the 
said motor, substantially as described. 

16. In a direct-driven centrifugal machine 
the combination with a fixed hanger of an oscillatory rotatable basket-shaft suspended 
from a bearing socket formed in said hanger, 
a direct-connected motor whose rotor elle 
ment is secured to said shaft and whose sta 
tor element has an oscillatory non-rotaiy 
bearing support in said hanger, a connect 
ing bracket secured to the stator and having rotary bearing engagement with the rotary 

w 

basket shaft above the motor, substantially 
as described. . . . . . . . . . ... 17. In a centrifugal machine the combi- . 

20 

nation of the ? hanger, the oscilla et shaft suspended from a tory. rotary bas bearing rocket formed in said hanger and 
its basket secured thereto, a direct-connected motor whose stator element has oscillatory bearing support in said hanger, upper and 
lower brackets secured to the stator and pro 
vided with co-axial bearings for said rotary 
shaft, the rotor element of said motor being 
secured to said shaft between said bearings 
in the brackets, substantially as described. 

GEORGE DINKEL. 
Witnesses: . . . . . . . . . 

D. W. GARDNER, 
F. E. ROACH. . . 
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