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UN ITED STATES PATEN T .FFICE

LOUIS HENRY HARTMANN OF BAINBRIDGE NEW YORK ASSIGNOR TO AMERICAN
SEPARATOR CO., OF BAINBRIDGE NEW YORK, A OORPORATION OF NEW YORK |

J' OU'RNAL-BE ARIN G‘r

 No. 907,047.

Speclﬁca.twn of Letters Patent |
- Apphcatwn ﬂled Apnl 6, 1908 - Serial No 425, 528 o

. .T o all whom it may céncem

Be 1t known that I, LOUIS"HENRY HART-
MANN, a citizen of the United States, resid-

ng at Bainbridge, in the county of Che-

nango and State ot New York, have mnvent-

ed an Improvement in J ournal- Bearings, of_

- which the following is a specification.
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15

My invention relates to anti-friction jt}ur-
naled bearings adapted for vertically posi-

tioned shafts and particularly adapted for
- the top bearing of such high speed vertical |
~shafts as are employed with centrifugal
- cream separators.
~acter a certain amount of flexibility is desir-

With shafts of this char-

able in order that a shaft driven at excep-

tionally high speed may as it were find its

own center of rotation, and this ﬂemblhty

) desuable ‘without the reaction which 1s

found in rubber or springs.
20

predetermined amount of ﬂex:&blhty 15 dis-
tinctly disadvantageous as it causes an oscil-

latory motion of the shaft and parts carmed_

' by and rotated therewith.
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"In the device of my invention and in com-

bination with a vertical shaft and revoluble |
~device supported thereby, I provide a bear-
ing sleeve freely surrounding the shaft, a
support and a spring actua,ted device inter-
posed between the support and the bearing
sleeve which device acts also to hold up the
More particularly stated I provide
an annulus adapted to be suitably supported
and to receive through it the shaft and its |
sleeve and having within the same a flat
‘horizontally disposed seat; within this an-

collar.

nulus and upon this seat fits a centrally

apertured circular disk of metal, above
which and within the annulus are plates of
~ spring metal to fit the annulus and which
converge against the walls thereof.. Be-
tween these : spring plates and the sleeve and
- according to one form of my invention, I

~ employ pairs of turned-up. prongs to form

45

- while according to the other form of my
vention I employ an intervening collar,—all

650

recesses for several anti-friction balls against

which the sleeve upon the said shaft bears,
1n-

of which is heremafter more pa,rtlcularly

‘described.
In the dr a,wmg, Flgure 1 is a vertical sec-
- tion of my improved journal bearing and
2184 plan at

elevation of the shaft. TFig.

More than a

cover the annulus.
with a flange d*' adapted to fit down upon
the perlphery of the annulus ¢ and to be

1 and its collar removed. FFig. 3 15 a plan of
‘the centrally apertured circular disk of
imetal having pairs of up-turned prongs cut
Fig. 4 1s a cross section at
‘the dotted line y, v, of Fig. 3 of the same

shows the part Ulustrated m -

60

from the dlsk

part. Fig. 5
if1gs. 3 and 4, with the plates of spring

‘metal and the se:ues of anti-friction balls in

 Patented Dec. 15, 1608,
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position; the illustration Fig. 5 really rep-

1esentmg the ball cage and the balls therein.

The foregoing ﬁgul es of the drawing rep-
resent one form of my invention, while the
following figures represent the other form
of my mventlon in which— -

g,
the shaft and part of the device carried
thereby. I‘w 7 15 a sectional plan at the

tical section and B 1Q.

11 a cross section 01: the cen-
12 i a

plan and Fig,
trally apertured circular disk. Fig.

mg collar or seat also shown in Fi f1gs. 6 and 7.
Similar letters of reference in the respec-

tive figures stand for similar parts.
Referrmrr particularly to Figs. 1, 2, 6

6 1S a Vertlcal section and elevatlon of

65

70
| dotted line 47, 4/, of R Fig. 6. Fig. 8isa ver-
9 a plan of the bearing
sleeve shown in Figs. 6 and 7. Fig. 10 is a

a 75
| cross section and Kig. 13 a plan of the bear- -

80

and 7, a replesents the Vertlcally dlsposed_ o

There 1s a
slight difference in these sleeves in their out-
line and in the upper spread or overhanging

_revoluble shaft and & &' the bearing sleeves |
freely sulroundmg the same.

85

portions which will be pa,rtlcularly de-

scribed hereinafter.

" ¢ represents an annulus member supported .
in a frame member ¢*, which frame member -
may form any part of a sultable supporting

90

frame of a machine in which the structure

‘is employed; the machine to which my de-

vice has specml reference being a centrifugal

cream separator. Within this annulus there
1s provided a flat horlzonta,lly d}.spased seat
or surface ¢

95

" d represents an apeltured cover ada ted

suitably secured thereto by bolts or screws,

-'to surround the shaft and to set’ over and E

This cover is provided o

one of which i1s shown in Figs. 1 to 6, enter— o

g one of the holes shown in Figs. 2 and 1
The cover 4 1s preferably prowded with an 106
~the dotted line m, @, of Flg 1 W1th the shaft I 011 supply plpe cZ2 and with an mternal 011_ S
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the circumferential groove or ball-way

2.

distributing flange @° but this forms no essen-
tial part of my invention. --

The essential features of my invention

consist of the bearing sleeve freely sur-
rounding .the shaft and a spring actuated

device interposed between the same and said
annulus and supported from the seat of the
annulus.

upon the seat ¢* I provide a centrally aper-
tured circular disk e¢ according to Figs. 1 to

5 inclusive, or ¢! according to Figs. 6, T,

10 and 11. | |

With particular reference to Kigs. 1 to 5
inclusive, this centrally apertured circular
disk e is constructed with pairs of up-turnea
prongs 2 3 4 and 5 cut from the material of
the disk and turned into an upright posi-
tion at right angles to the surface or plane of
the disk. '

According to Figs. 6, 7, 10 and 11, the cir-
cular disk instead of being flat 1s slightly
raised at the inner edge so as to have a
spring function. T provide plates of spring
metal 6 7 8 and 9 which are alike 1 both

forms of my invention. These are adapted

to rest respectively upon the upper surtace
of the centrally apertured circular disk and
to fit within the recess in the annulus and to
form a square configuration; the respective
ends of said spring metal plates touching

the inner surface of the annulus so that any

pressure on the same between the respective
ends tends to deflect the plates, providing a
yielding funection, the plates returning to
their normal position when the pressure 1s
removed. _ ,,
In Figs. 1 to 5 inclusive, these plates con-
verge back of the pairs of prongs 2 3 4 and 5
so as to form receptacles between their adja-
cent faces and the inner faces of the prongs

for several anti-friction balls f, the prongs

being a means for preventing the escape or
disarrangement of the balls of the bearings as

between the adjacent faces of the spring

plates where they converge back of the balls
and the ball-way or groove of the bearing
sleve -6, said bearing sleeve only contact-

ing with the nearest surface of each ball.

From Fig. 1 it will be noticed that the sleeve

b 1s preferably made with a depressed center
around the shaft ¢« and o1l delivered through

the pipe d? will fall into this depression and

onto the upper surface of the sleeve b and

by centrifugal action the oil will work over

and around the edge of the sleeve down to
S0
as to lubricate the bearing and will also

- work down between the sleeve and .the shaft

60

65 clusive, I provide a bearing collar 2 having |

for lubrication at this place. The form
given in the drawing for the frame member
¢t 1s simply illustration and not necessarily
the construction of ‘the support for the

bearing.

Referring'Lpart?icﬁlarly_to Figs. 6 to 13 in-

For the purpose of this support

907,047

a circular aperture to freely surround the
bearing sleeve b, the outer surface of which

is provided with flat bearing faces in paral-

lel opposite pairs so as to fit within the
square configuration produced by the plates
of spring metal 6 7 8 9. It will theretore be

70

apparent that this bearing collar 24 rests

upon the circular disk e¢* and fits within the
frame of spring plates. I also provide a
ring disk collar ¢, the inner edge of which
rests upon the upper surface of the bearing
collar A and fits within the recess 1n the an-
nulus ¢ and the periphery of this ring disk

collar comes beneath the inner under surface

of the

ange ' of the cover and when the

cover 1s on, the same presses upon the ring

disk collar ¢ and the said pressure tends to
flatten the centrally apertured circular disk
¢t, thus producing as it ‘were a tension be-
tween which the bearing collar 2 1s held.

79

80

85

The inner edge of the ring disk ¢ fits shghtly

over the upper flanged edge of the bearing
sleeve b! tending to hold the same down so

that its inclined under edge bears tightly-

and smoothly upon the inclined upper sur-
face of the said bearing collar A. o
In the operation of the forms of my 1n-
vention, the vertically placed ‘high speed
shaft such as the shaft carrying the bowl of
a centrifugal cream separator, take their
own center because the tendency of the high
speed is to cause sald parts to I
own center of rotation and this 1s best as-
sisted when there 1s no violent reaction by
Springs. . |
It will be seen in both forms of my inven-
tion that the loose bearing sleeve around the
shaft 1s supported and maintained 1n place
in the one instance mainly by the ball bear-
ings and the cage in which they move, and
in the other case by the bearing collar /4 sup-
ported upon the disk e*. As the sleeves 0 07
are loose around the shaft and are also loose
in their support, there is the utmost freedom
of action, which permits the shaft to rotate

at its speed and the bearing sleeve to follow

in its proportional speed. -
Any possible lateral or sidewise movement
will 1n the first form of my invention be

effective against the balls and be transmitted

nd their

90
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by the series of balls to the spring plates and
by them be taken up, while in ‘the second

form of myv invention any such motion will

be transmitted to the bearing collar A and be

taken up by the similar spring plates of
metal and with the looseness provided a cer-
tain amount of freedom is possible, so that
there is no question but that the rapidly re-
volving parts will find their own vertical
center of rotation. |
Any swaying motion of the shaft or even
of the bearing sleeves b b* is quickly arrested
because of the yielding action of the inter-

posed device between the same and the

springs. The looseness provided between

120
125

130



10 3

15

20

25

30

35

4()

45

50

907,047

the respectlve parts reduces the friction to a
‘minimum and the machine runs with Ureat_
ease and freedom. , _
From the foregomn' descrlptlon 1t w111 be
‘apparent that in the first form of my inven-
tion there is a possibility of rotation to the
disk, the spring plates and the balls collect-
around the axis of the shaft as well as
‘the rotation of the balls on their own axes,

vhile according to the second form of my.
1nvent10n it is possible for the collar 4 and

the disk ¢' with the spring plates also to
~ have a perceptible amount of rotation with-
~1in the annulus and upon the seat thereof; |
these rotary movements being in-the same di-
rection but at a greatly I'educed ratio to that-

of the vertical shaft. Should the shaft in- |

1vely

cline in its rotation the force or pressure

exerted radially as transmitted to the spring |-
plates is checked and with a slight rebound
~ the shaft is brought back to its vertical cen-

“ter and the swaying stopped by the construc-
tion shown in either form of my Invention.

I claim as my invention:—

1. In a journal bearing the combination.
of a revoluble bearing sleeve
freely qurroundmg the shaft, a fixed sup-
port, a spring actuated device. acting upon-

with a shaft,

the sleeve and interposed between. the sup-

port and the said bearing sleeve, and means
similarly interposed and actmg to hold up

the sleeve.
2.-In a journal bearmﬂ' the combination
with a shaft, of a

the sleeve and interposed between the sup-

port and the said bearing sleeve and freely

sn:tmundmo the lattel* and means. carried

by the support and _.;tc,tmtr to ho]d up the

%]e(—"vu

3. In a Jouma,l bealmﬂ' the comblnatlon

with a shaft, of a revolable bearing sleeve
freely Smroundmfr the shaft, a ﬁaed Sup-

port, a series of spring plates arranged
within said support, a device interposed be-
tween the said series of springs and the said

bearing sleeve to receive the lateral thrust
of the ShELft and means similarly mterposed
and acting to hold up the sleeve.

4. In a ]ourna,l bearing the combination

 with a shatt, of a revoluble bearing sleeve

- freely 911r1011nd1110' the shatt, a fixed support,
‘a serles of spring plates arranﬂed within

95

said support, a device mterposed between

- the said series of springs and the said bear-

60

65

ing sleeve freely surrounding the latter to

'_1ecewe the lateral thrust of the shaft, and

means carried by said support and actmg

to hold up the sleeve.
- 5. In a journal bearing the combination

with a shaft, of a bearmo* sleeve freely sur-

I‘Oll]ildll’lﬂ‘ the shaft, an annulus having a seat

in its open center and a suitable support for

revoluble: bearing sleeve
freely Sulroundmcr the shaft, a fixed sup- |
port, a spring actuated dewce acting upon

annulus recelvl

' annulus and resting upon the seat thereof
and interposed between the inner walls and -

seat of said annulus and said bearing sleeve,

to receive the lateral thrust of the said Sllaft -
and means for holding up the bearing sleeve,

70

6. In a journal bearmo the eombmatlon- 3

xoundmcr the shaft, an annulus having a seat

with a shaft, of a beari ing sleeve freely sur-

in its open center and a suitable support for

the annulus, a centrally apertured circular
disk fitting ‘said annulus and resting upon

79

the seat ther eof, a series of spring phtes also

fitting the annulus with their ends against
the wall thereof and resting upon said disk,
zmd a device Interposed between the

said

‘springs and the sald sleeve, which device
receives the lateral thrust of the shaft and
‘at the same time holds up the bearing sleeve.

50

7. In a journal bearing the Gi}lllbln‘lthIl-

with a shatt, of a bearmﬂ sleeve freely sur-
_'-10u11d1110' the shaft, an annulus having a
seat in its open center and a suitable sup-

port for the annulus, a centrally apertured

| circular disk fitting said annulus and resting
‘upon the seat thereof, a series of spring
‘plates also fitting the annulus, with their
ends against the wall thereof and resting
upon. said disk, and a device interposed be.
tween the said spring plates and the bearing
sleeve, which freely surrounds the bearmo

85

90

95

sleeve and which device i 1s acdapted to recewe' o

the lateral thrust of the sha:[t and communi-

‘cate the same to the springs and which acts
also to hold up

the said bearing sleeve.
8. In a journal bearing the combination

Wlth il shatt and 1ts sleeve of an annulus
'Lece1V1n0* the shaft and its sleeve and hav-

100

Ing an Internal seat, a centr q,lly apertured

cuculal disk w1t11111 the annulus surround-
ing the sleeve and provided with up-turned

prongs, plates of spring metal fitting within.
‘the annulus with the ends thereof converg-
ing back of the pairs of prongs and anti-
:frlctmn balls received between the platesand -
the prongs and adapted to come closely ad-
-]acent to the sleeve of the shaft.

9. In a journal bearing the combmatmn

with a shaft and 1ts bearmo sleeve and an-
ng the same, of a series of
anti-friction balls adapted to come closely

adjacent to the sleeve, a support in the an-

ends, with their ends in juxtaposition, said

plates forming supports and bearings near

their ends for the balls at points substan-

tially opposite to the bearing thereon ot the
sleeve.

10. In a journal bearing the combination

‘with a vertically disposed ‘shaft and a sleeve
thereon having a circumferential groove, of

an annulus ELIld a suitable SuppOIt therefor,

and having an 111texnal seat dis )Ode hori-

105

110

115

nulus for said series of balls, and spring
‘plates having bearings at their respective

120

125

the annulus recelving said shaft and sleeve

the annulus, means received within said | zontally or at rwht angles to the axis of the 130 -
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shaft, a disk of sheet metal adapted to rest
upon said seat provided with an aperture
for said sleeve and with pairs of up-turned
prongs cut from the metal of the disk, plates
of spring metal adapted to bear upon the
outer upright edges of said prongs, with
their respective ends converging between the
pairs of prongs and bearing on the inner
surface of the annulus and between said ends
and prongs, forming ball cages; and serles of
ant1-friction balls received 1n said places
retained in place by the prongs and bearing
at opposite points 1 the groove of the sleeve

and upon the faces of the spring plates near

their ends.

11. In a journal bearing the combination

with a series of anti-Ir iction balls oppositely
disposed 1n pairs, of a ball cage comprising
an apertured circular disk W1th up-turned.
prongs 1n palrs, and plates of spring metal

907,047

with their meeting ends and surfaces -at
right angles with the up-turned prongs -and
between which parts are formed ball spaces.

12. In a journal bearing the combination
with a series of anti-fr iction balls oppositely
disposed in pairs, of a ball cage comprising
an apertured circular disk with up-turned
prongs 1n paus at right angles to one an-

other, and plates of spring meta,l set verti-

cally "and edge-wise with reference to the
plane of the disk and at right angles thereto,
with thelr meeting ends and surfaces at 1‘1011t
angles with the up-turned prongs and be-

tween which parts are formed ball spaces.
Signed by me this 27Tth day of March

LOUILS HE\TRY HARTMANN.
Witnesses:
 LerLaxp Vawn ETTEN,_

Hart A. WESTCOTT.
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