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UNITED STATES

'GEORGE DINKEL, OF JERSEY CITY, NEW
MACHINE COMPANY, OF BOSTON, MAS
CHUSETTS.,

1,059,930. - * Specifieation of

.. MOUNT FOR ELECTRIC MOTORS.

PATENT OFFICE.

_JERSEY, ASSIGNOR TO .AMEB.ICAN TOOL &
SACHUSETTS, A CORPORATION OF MASSA-

‘Letters Patent. >atented Apr. 22,1913.

~ Application filed July 5, 1902, Serial No. 114,358, Renewed May 3,1904. Serial No, 206,214,

To all whom it may concerh: o
Be it known that. I, Groree DiNker, 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 Klectrie
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, . - ; ' A
" . This invention comprises a novel construc--
tion and sarrangement for -the purpose of

securing a. durable and efficient: means forq

- eléctrieally driving:the Susgénded oscillatory
.15 shaft of a-centrifugal machine, by means of
“Uany " appropriate form: of “electric’, motor,
. withoutin -any ‘way. 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.’ .7 7 i

In: the accompanying drawings™ I have
shown my. invention $pecifically applied to
“that type of centrifugal machine known as:
" the compound-shaft_or-double-spindle ma-:
25 chine, although it will be understood that 1.
- 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 tothis-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 s0 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 FFig. 1. Fig. 8 is.a similar view on the
plane indicated by line 3—3 of Fig. 1. Fig.
4 is w vertical” sectional view iﬁustrnting
. another of the forms under which my inven-
-40 tion may be embadied. “Fig. § is a defail
view showin.r n-modified form of dévice for
yieldinglv preventing rotation of.the non-
rotatable member:” Figs. 6, 7 and § are de-
* ~tail views of the sgetional washeis’ employed
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.” o o
" The outside casing and the basket C,which
50 ‘carries the load, heing of any ordinary usnal
construction, require no ‘particular descrip-
tion. Where as in this instance a hollow
shaft carried by a spindle is used,.the hasket
C is secured to the hollow shaft B-by snitable

" | bolts engaging the enlarged head b at the

lower end of said member. The spindle S,
which is supported near its upper end by
means of a ball-like bearing head « sup-
ported in a socket «” formed in the hanger
17, the socket being provided with a concave
spherical bearing surface to engage the con-
vex.spherieal bearing surface of the ball, so
as to. permit a free oscillation of the shaft
laterally.. This bearing may- be provided
with pieces of Babbitt metal »%. The spindle
S in this instance is shown as provided with

it above the bearing head. A rubber block »
1s slipped over the upper end of the s]l)in‘dlv,
.and mto the upper portion of the socket: to

‘the swaying movement of the spindle. - This
yielding ~block s clamped . between ‘two

it tightly by means of the nut S.."To the
‘rotary shaft is sceured. the rotating member
‘A of anelectric motor, the rotation of which
cayses the shaft and.the -basket C-to:rotate
-in"order to securd the. necessary centrifugal
~action upon the econtents of the basket:
" Inasmich as the weight of the ficld mag-
nets, comprising the; non-rotafgble member
¥ of the motor, dnd its necessary adjunets,
wonld, if-carried by -the spindle below -its
“eenter of oseillation, form a very consider-
able addition to the weight of the basket. T
have arranged the parts so as to releve the
spindie of this additional” load - below its
center of oscillation in order to avoid the
considerable strain at that point.
In the form of my invention illustrated in
the drawings, this is accomplished by pro-
viding a supporting yoke having arms pro-
jeeting radially ontward and extending into
the horizontal plane of the motor in posi-
tion to support the non-rotatable member T
concentrically with and in: proper operative
relationship to the rotatable member A.  1In
the ferm shown in Fig. 1, the field-magnet
is shown as being provided with a series of
“projecting bearing Iugs e, whose bearing sur-
faces are concentric with the center of oseil-
lation of the shaft,said Tugs being séated in
hollow spherical bearing surfaces E formed
in the armsd of the yoke I). These bearing
surfaces IU are of sufficient extent to allow

a retaining or supporting collar s secured to .

washers 8’ and S? which are caused to clamp.

“the free play or oscilation of the lugs e
~:therei1} and- said Iugs are held i_lu_.close; en-
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gagement. with the bearing surfaces E by
means of cap plates ¢ holted to the.arms.
Where, as in this form, the non-rotatable
member has a movable engagement with the'

.- yoke, it will be necessary to provide means

— for transmitting the movement of the-oscil-

- 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

‘10 spider P, which form: a bridge or connce-
tion . with the oscillatory shaft. and the
- spider both above and below the motor. Re-!
ferring now to the details of constriiction

of these connecting spiders P, P’, it will he-

‘15 seen that they are provided with central re-

cesses which are apertured ‘to permit the-
shaft to pass through, said retesses being
provided’ with- conical collar, for bushings,
which are split to permit ad.astment, said

" 20 bushings being engaged by conical clamping

nuts p® which havea screw:threaded engage-
ment with-the recesses p, »”. - These adjust-
ing nuts.or éaps p* are shown ‘as provided
with notched flanges constituting a’ sort. of

95 spanner nut. The accidental turning of the

_ spanner nut is prevented by means of dogs.
* or detents p* secured to the bridge picces or.

spiders’ P, P’ in position to engige ‘the.|, nt. il iy | |
-of my invention, orall the usés to which it .~

‘notclies’ formed in the spanner nuts.” Ob-.
30 viously by screwing up the spanner nuts p3,
the split bushings 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

* 'gp the field-magnet, or stator.

. In order to avoid a sudden totsional stress
or strain upon the parts, T have provided »

series of springs ¢, one end of each spring |.

. . beingsecured 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 whilé allowing it to yield |
slightly in a rotary direction under the sud-
den stress of starting, or other sudden strain.’
Moreover, these distensible or elastic 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.
in Fig. 5, in which the yoke arm 4 is.shows
85 to be provided with lateral flinges 4" form-
ing a box f? in which are seated compression.
_springs f* instead of contractile springs such
as are shown in Figs. 2and 8. - - ,
.. ‘While in the form shown in Fig. 1 the.
60 sustaining yoke D'is shown as comprising
arms d radiating 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 T have shown the lower con-
65 necting plate provided with a convex spheri-

" always s

cal bearing surface supported upon a series

of bearing balls ¢* resting in an annular
spherical frack formed in a supporting yoke

or bracket arranged beneath the plane of the
motor.. In both these cases, as in other va- 70
riations, it will:be observed that the weight

of the stator and its accessory parts, does.
not bring any additional weight upon the .
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 thie

oscillatory shaft and basket is communi-
cated to the stator T, is of considerable ex-
tent, thus preventing the application of se- g4
vere lateral stress af a single point on the
shaft. . SR E
~As both'the rotor and the stator members
of the motor have a universal-joint-support
to permit their lateral -oscillation about a g .
‘common center in-all directions, it is obvious
-that-a. proper operative relationship will™
a preserved between the two parts -
of the' motor,thus securing: the highest effi- .-
-ciency :in driying the machine. ... - . ©. 0 -
» \\"i#]_ wat attempting - to indicates all- the
odifications;in form. construction and ar- -

rangenient that'iay be made in'the practice .
-may-be applied, what I elaim‘isi— . "= "
~1.-The combination of a’shaft supported

'by a-univérsal joint, an electric motor com-:

TN

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

to rotate the same, the other member being 199
‘supported: by another universal joint, sub-
stantially as deseribed: .- - ..

2. The combination of a shaft supported
by means of a universal joint, an electric mo- .
tor whose rotor is connected with the shaft 345
.to rotate the same and whose stator is sup-
.ported by another universal joint whose cen-

ter of oscillation is concéntric with that of =
‘the universal joint supporting the shaft, sub- .
stantially as described. © C 110
. 8. 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 135
said universal joint, and stationary concen- -
‘tric’ supports. -for engaging said concentric
_bearing surfices upon-the stator for the pur-
‘pose and substantially as set forth. . -~ .0

4. The. combination of 'a spindleé sup: igo.. -

ported by, a universal joint, a hollow ‘shaft . .
supported: ipon said srindle, an electric-mo--
tor the rotor of which is attached rigidly.to . ..
said shaft and the stator of which is.formed. .- ';
with. bearing surfaces: which’ ar¢ concentric 125
‘withthé said universal joint and stationary .
concentric supports for  engaging said don- '
centric bearing surfaces upon the stator, for =~ .
the purpose and substantially as set forth.  ’

.+ 5. The combination of a shaft supported 130
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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

10
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bearing surfaces which are concentric with
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
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
bearing surfaces which are concentric with
the said universal joint, stationary concen-
trie supfports engaging said concentric bear-
ing surfaces upon thestator, and springs in-
terposed between the stator and stationary
parts of the apparatus in such manner-as to
tend constantly to hold and maintain ‘the
stator in its normal position,"subst-:mtial]y as
and for the purpose set forth.

7. 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

- hearing surfaces which are concentric with
. the said universal joint, stationary concen-

30

35

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-
tion, and means for positively limiting the
extent of motion of the stator, sqbstantially

- “as and for the purpose set forth.

40

8. The combination of a centrifugal ma-
chine embracing a rdtary escillatory shaft,
an.attached basket, the rotary elgment of an

_electric motor secured directly to said shaft,

2 non-rotatable motor element supported to

“ oscillate in constant relation with. respect to

45

50

said rotatable element, the support for said
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. o .
9. The combination of a_shaft supported

by a universal joint, an electric motor the

56

60

rotor of which is attached rigidly to said

shaft and the stator of which is formed with.

bearing surfaces which are concentric with
the said universal joint. stationary concen-

 tric supports engaging said concentric bear-

ing surfaces upon the stator, and centraliz-
ing plates on the stator, said centralizing
plates bheing provided with split conical
bushings for engagement. with the shaft, and
with means for adjusting said split conical
bushings. substantially as antl for the pur-

~ pose set forth.

S

10. The combination of a spindle sup-

_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-
ary concentric supports for the stator and
adjustable means for centralizing the stator
abont the shaft and with relation to the
rotor, for the purpose set forth.

11. The combination of a shaft suspended
by means of a universal joint, an electric

70

7%

motor the rotor and the stator of which are

provided with connections to cause them to
oscillate with said shaft, adjustable means
for centralizing the stator with relation to
the shaft, and springs interposed between
the stator. and stationary parts of the ap-
paratus, said springs tending by their action
to retain the stalor in-its normal position,
substantially as described.

. 12. The combination of a spindle sup-
ported by a universal joint, & hollow shaft

| supported on said spindle, an electric motor

the rotor of which is rigidly attached to

sajd hollow shaft, and the stator of which

is formed with bearing surfaces which are
concentric with said universal joint, station-
arv concentric supports for engaging said
concentric bearing surfaces upon the stator,
adjustable means for centralizing the stator
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-
ported by a universal joint, a hollow shaft
supported on said spindle, an electric' mo-
tor the rotor of which is rigidly attached to

is formed with bearing surfaces which are

ary concentric supports for engaging said
conicentric bearing surfaces upon the stator,
adjustable means for centralizing the stator
about the shaft, and with relation to the
rotor, springs interposed between the statot
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 motien of said stator,

$0.
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said hollow shaft and the stator of which - °
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“concentric with said nniversal joint, station- - -

110

115

for the purpose and substantially as set

forth. ;

14. In a direct driven centrifugal machine
the combination with a suspended oscilla-
tory rotary baskei, a sugpended oscillatory

motor whose armature has direct driving

connection -with said basket, supporting

arms extending from a plane above the cen--

120

ter of oscillation downward to:engage and . -

support- the oscillatory field of the motor,
substantially as described. :
15. The combination of an oscillatory cen-

‘trifugal machine embracing a rotary shaft

suspended by. a universal joint, an electric
motor comprising rotary and non-rotating

125

132




s

elements both having oscillation about the

‘center of said universal joint, -the rotary .

member being secured directly to said shaft
by which it 13 supported, and a support for
5 said ~non-rotating i

element comgns_mg a
spider with radiating arms extending from

a plane above said universal joint to a plane
below said universal joint adjacent to the
said motor, substantially as described. |,
10 16 In a divect-driven centrifugal machine
the combination with a fixed hanger of an
oscillatory rotatable basket-shaft suspended

from a bearing socket formed in said hanger,

o direct-connected motor whose rotor ele-
15 mient is secured to said shaft and whose sta-

L3

tor element has an oscillatory non-rotary

bearing support in said hanger, a connect- |

ing bracket secured to the stator and havirg

rotary bearing engdgement with the rotary !,

1;660,880

N e

baskét shaft dbové the. xt.iotpr, Substahﬁdllyl

as described. .-

7:17. In a cen

20

trifugal machine. the combi- -

nation of the_-suﬁportin hanger, the oscilla- -

tory rotary basket sha suspended from a

bearing rocket formed-in said hanger and

its basket secured thereto, a direct-connected
motor whose stator element. has. oscillatory
bearing support in

vided :with co-axial bearings for said rotary
shaft, the rotor element of said motor being
secured to:said shaft between sai_di’bearin%s
in~the brackets, substantially as_,dés_cribe .
.. ' GEORGE DINKEL. .
Witnesses: - - .
* . D. W. GARDNER,

. F. E. RoacH.-

said hanger, upper and .
lower brackets secured to the stator and pro-’
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