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Lo all whom, it may concern: | a suitable driving-shaft, the shaft d being

© Be it known that I, BircEr LyuwesTROM, | driven by the shaft ¢ and having imparted to, 55
& subjset of the King of Sweden, residing at | it the desired speed of rotation relative to the

- Btockholm, Sweden, have invented a new shaft ¢ through the medjum ot the gearing. -
5 and useful Improvement in: Gearings, of | device within the box. ¢ is 3 third shaft
which the following is g tull, clear, and éxact | within the extension ¢ of the box.  This
description, reference being had to the ac- shaft may be assumed for the purposes of the 6o
Sompanying drawings, whieh form a part.of | present descriptionto be stationary, although
thus specification. . o 1t majy rotate provided it rotate in a direction
to My invention relates to. g gearing device opposite to shaft ¢ or in th's same direction at
tor effecting a certain relitive motion be- | g different speed. The shaft e is on its upper.
bween two shafts, and more particularly two | end provided with a cog-wheel or pinion f, 65
high-speed shafts in lue with each other and gearing into the two gear or cog wheels g.
designed (o "rotate in the same direction. | The st4S g are provided with shafts A, press-

15 Gearing devices of this kind are used in differ- | ing against the rolling-surfaces of the inner

- ent machines, among which are centrifugal | walls of the annular frames 4, which are se- .
machines rorseparating solid matterirom lig- | cured to the box @. ‘The shafts h have 7e
uids, in which a device within the bowl is | rather a large diameter compared with the
driven from g shaft within the hollow driv- | wheelg g and are embraced by the frame or

20 Ing-shaft of the vowl, the first shafi having a | cross-piece i, rotatable around the axes of the
motion which relatively to the shaft of the | shafts ¢ d e. When a relative motion is ef-

bowl is very slow. - | fected between the shaft ¢ and pinion f and. 75
~ fecording te this invention the desired | the shaft ¢ and box %, said motion being, for
motion between the two'shafts i effected by | instance, effected by rotating the box g and

5 means of small gear-wheels rotating around fixing the shaft e, the gears g will rotate

. Sheir own axes, said axes also rotating around. around the axis of the box @. On account of
- the shaft of the centrifugal bowl. As, how- the centrifugal force they will then press the 8o
- ever, the rotating speed of g centrifugal bowl | shafts hard against the rolling-surfaces of
9 very high, these wheels rotating bodily the'frames 4.~ As the gears.g, however, mesh

zo laround the shaft of the centrifugal bowl | with the pinion f thev will when being brought -

wouid on account of the centrifugal force | around the axis of the box a rotate sround _
jpress 50 anrd on their bearings that great di- | their own axis, and so the shafts hwill rollupon 83
stouities would grise against their being jour- | the rolling-surfacesof the frames 7. Thegears
‘aaled and possibly make 1t impracticable to | g with their shafts  will thus get 2 planetwise

35 jourhal them at 2l By my invention such motion around the axis of the box a, Impart-

- difficulties are avordec ,and, besides, thewhole | Ing & rotary motion to the cross-plece t. kis
gearing mechanist is 50 arranged that it | g pinion speured to the Cross-piece 7, the axis Qo
bakes up & very small space. ~ of the pinion coinciding with the axes of the -

. dn the drawings, Figure 1 is 9 vertical sep- shaftscde. misa cog-1ing or circular rack

40 tion, and ig. 2 8 horizontal section, of one | with internal teeth secured to the inner wall
form of mechanism embodying. my inven- |. of the box a. The two spur gear or cog
Ctien. Fig. 3 is a vertieal section of g modifi- | wheels  are placed be’twe?en.&ndgmesh; with gs
cation. Hig, 415 8 schematic view, .. -, | the pinion % and rack m. .The cog-wheels [ o

~_ Yhe form. shown in “igs. 1 and 2 will be rotate on shafts », that project  from the
-#5 Hrst deseribed. ¢ 8.8 irame i the form of a fram Qr._dlﬂ,k‘__,q,;,s_ecure@;d,1_;.0_,_ the shaft .

~ box, and § its cover, the box and cover both | As the cross-plece i rotates as ahove de- .
Baving hollow extensions co. The snaft d is | seribed the pinion k rotates, and the goars [ 100
‘placed within the extension ¢ of ‘the box- Iotate on shafts'n and at the same ¢ime roll

cover. ¢ and d are the two shafts Dbetween. | on the rack m, and consequently the shafts n
§¢ wiyich the desired relative speed or motion s and goars | will get o planetwise motion

469°bo offscted, and for the purpose of the | around the pinion fe, 11y E&rting 8 Tobary mo-". .

present deseription it mgy be agsumed that | tion to the isk 0.and shaft 4. In_fthiswa;fyﬁ; J0§
' 6.

the shaft ¢is driven at the desired specd from | the shaff.d will rotate relat tvely $0, the shaf

a
-
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¢ and box e, and thus the desired relative ! gear-shafts, a frame having a circumferential

motion between shaft cand shait d is effected.

The operation of the gearmg will be better
understood ir the box a be thought fixed ¢
the shaft e rotated. Then the pmion j,

meshing with the gears g, will rotate them,

whereby the shaits A will roll upon the roll-

ing-sur:aces, imparting a rotary motion to
the cross-piece ¢ and the pm.on k. Of
course the speed of the pin.on £ will be very
low relatively to the speed of the pinion f.
The p.nion k, meshing with the gears [, wil
rotace them, whereby on account of their
mesh.ng with the cog-ring m they will get a
planetwise motion around the axus of the box

¢. They then impart a rotary motion to the ;
disk o, the speed of said disk be.ng very low
relatively to the speed of the pm.on £. Thus
the sha.t d will rotate at a very low speed

relatively to the shaft e |
The construction shown in Fig. 3 dillers

~ from that shown in Figs. 1 and 2 in the 10l-

lowing respects: The irames j and rack m are

placed with.n and secured to a r.ng p, sepa-

30
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rate from and rotatable with reference to the
box ¢. The cross-p.ece i is secured to the
bottom of the box @ by means of the screws
g. As in the first-described construction, the
gears ¢, driven from the paion f, rotate
around their shafts. As, however, in this
construction the cross-piece 4 is fixed rela-
tively to the box a, the irame j will obvi-
ously be rotated by means of the shafts /.
The rack m, being secured to the ring p,
which is secured to the frame 7, rotates with
the frame 7, and the gears [, engag.ng both
the pinion % and rack m, rotate on sha.ts n

.and at the same time roll on rack m, impart-

ing a planetwise motion to the gears I and

40 shafts n, and thus rotating disk o and shalt d.
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In this way the desired relative motion be-
tween shaft ¢ and shaft d is effécted. -

Having now fully described my invention,
ters Patent, 15— , o

1. The combination with the two shafts to
be driven with a definite relative speed, of &
third shaft and three frames, the first frame
having & circumferential rolling-suriace, &
pinion and gears and their shafts carried by
the second frame, the gear-sha’ts frictionally

what I claim, and desire to protect by Let- |

engaging said rolling-surface, gears carried

by the third frame, a rack connected with
one of the first two frames so as to rotate
therewith, the last-named gears engaging the
pnion and rack, and a p.nion on the third
sha’t engaging the first-named gears, one of
the first two frames beng connected to one
of the driven shafts and the third frame con-
nected to the other driven shaft.

2. The combination with the two shalis to
be driven with a definite relative speed, of &
third sha’t, all of said shafts having common
axes, & pinion on the third shaft, gears out-

xed and |

' rolling-sur.ace with which the shafts of said

gears engage, a frame carrying said gears,
- one of saxd rames being connected with the
first driven sha.t, & p.nion secured to the 7o
'~ gear-carrying frame whose axis 1s common to.
fhe axes of said shafts, a circular rack con-
' nected with the frame having the rolling-sur-
 face so as to turn therewith, gears engaging
' the last-named p.nion, and a third irame car- 75
rying the last-named gears and connected to
the second driven sha.t.
3. The combination with the two shalts to

 be driven with a definite relative speed, of &
- third sha't, a pinion thereon, gears engag.ng Jo

said p.nion, gear-sha.ts, a frame carrymng
sa.d sha.ts, an annular frame surround.ng
the third shaft between which and said frame
sa.d gears are arranged, the inner face of the
last-named frame constitutng a rolling-sur- 85
face with which the shafts of said gears fric-
t.onally engage, one of sald frames be.ng

| connected with one of the said driven sha.ts,

a pnion secured to the gear-carrying frame,

a circular rack connected with the annular go:
{rame so as to turn therewith, gears engag.ng
the last-named p-nlon and the rack, and &
third Irame connected to the second driven.
sha.t and carrying the last-named gears. -

4. Tie conbiniticn with the two saalts ta 93
be diiven with a definite relative speed, of &
box turnine with the first shatt, gears in said-
box, gear-shalts, a t-ird shaft, & pinicn toere-
on cngaeing said gears, end two frames, ons.
{raine carrving t.e shalts of sald gears apd 100
the other {rane having a rolling-surface with |
which the shefts of sald gears frictionally
cnezge, one of said {rames being secured to
s:d box, a pinicn secured to the gear-carry-
ing frame, o ciicular rack within the box ecn~ 103
nected/ wit the frame having a roiling-sur-

‘face 50 gs to turn therewith, gears in sald box

b I

) e - . i
‘Dbétween and engaging the last-named -pin;

“Jonand the ruck, and a third france connected
to thie second driven shaflt and carrying the rro
lest-nanted-gears. - ]

—

5. The combination with the two shaits to
be driven with a definite relative speed, both
shafts having a ccmmen axis end the second
shait revolving wit! in the bollow fust shalt, 115
of & box turning with the first shait, & ttird
shait whese axis is common to the axes of the
other shaits and which turns within the first
‘shalt, gears in'szid hox between the axes of |
szid shafts end the circumferential wall ol 120
the Lox, gear-shafts, a pinicn on the third ~
shaft engaging seid gears, and two. frames
wit”in t2e box, one frame carrying the shaits
of szid gears and the other frame being an-

| nular and located witkin the box between 125 °

the gear-shafts and the box-well, end its In-.

ner face ccnstituting a rolling-surfsce with, .
wkich the shalts of szid gears fricticnelly ema - -
cage, onie of said {rames being secured tosald: - .

65 side the third. shaft engaging said pinion, | box, & pinion secured to the gear-carrying 3e




35 cured to said box, a pinicn secured to t
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frame, a circular rack within the box con-
nected with the annular frame so as to tuin
therewith, gears in said box between the last-

named pinion and the rack and engaging the
< pinion and the rack, and a trird frame con-

nected to the second driven sheait and carry-
ing tae last-named gears, '

6. The combination with the two shalts to
be driven with a definite relative speed, ot a

o box turning with the first shait, gears in said

box, a t..ird shaft, a pinion thereon engaging
said gears, and two frames, one frame carry-
ing tae gears and the other frare having &n
annilar driving-surface with wkich ssid

g geals engage, 8 wember having a second &n-
nular driving-surface turning with the sce-

ond frame, one of said frames being secured

to said box, a pinionsecured to the gear-car- |

rying frame, otaer gears in said box engag-

zo ing t1e last-named pinion and said second
annular driving-surfsce, and a thud Irame.

connected to the second driven sha{t and car-
rying the last-named gears. L

" * - *

7. The combination with the two shafts to

2z be driven with a definite relative speed; of &

box turning with the first shaft, geaisin said
box, gear-shafts, a third shalt, a pinicn there-
on engaging sald gears, and two irames, one
frame carrying the shafts of szid gears and

30 the other irame having an annular rolling-

surface with wrich the shalts of sz1d gears
frictionzlly engage, a member having a sec-
ond snnular driving-surface turning with the
second frame, one of szid frames being se-
he
gear-carrying framce, otler gears in said box
engaging t1e lest-named pinion and szid sec-

ond annular driving-suriace, and & third |

frame connected to the second driven shaft
and carrying the last-named gears.

3. The combination with two shaits to be
driven with a definite relative speed, of &

&

40

t-ird shait, a pii}ion on the third snait, gears

engaging szid pinicn, a frame carrying said
gears, a pinion carried by said frame, other
gealrs engaging the second pinicn, a second
frame carrying an annular driving-surtace
adapted to drive the first set of gears, one of
szid frames turning with one of the driven
shafts, and a tiird frame carried by the

otrer driven shaft, one of the last two

frames carrying the second set oi gears
and the other turning with an snnular driv-

ing-surface adapted to engage the second set
ol gears. .
6. The ecombination with two shafts to be

wheels wit*in the box, annular driving
wreens witiin the box and with which s:zid
gears engage, 8 central pinion mes:ing with
said zeals, a crcss-piece by which said gears
are Leld, a pinicn secured to tl e crcss-piece,

| a second set of gear-wheels within the boxend

1 es” ing with the pinicn secured to the crcss-
niece, ennular driving nmeans wit? in tke box
snd.wh ich the seccnd set of gears engage;end
reans ccnnecting the said echenism with-
in t-e box and the other driven shatt. -
In testimony of wtich invention I have
Fereunto set .y hand, at Stockholm, on tiis
sth day of July, 1905. - |
BIRGER LJUNGSTROM.
Witnesses: -
Avgustus K. INGRAM,
"HARRY ALRILEN.
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“driven with a definite relstive speed, of 2 box
turning with cne of the shafts, a set of gear-
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