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UNITED STATES

1,708,270
PATENT OFFICE.

CHARLES L. HENDERSO‘\I OF NEENAH, WISCONSIN, ASSIGNOR TO PAPER PATENTS
COMPANY, OF NEENAH, WISCONSIN, A CORPORATION OF WISCONSIN.

SECTIONAL PAPER-MACHINE DRIVE.

Application filed December

This invention relates to sectional paper
machine drives, and wmore particularly to
drives which are l’d(lpi(‘d to use In connec-
fion with paper machines, to enable correla-
ticn of the speed of var ionﬂ sections of such
winchines to be moere ensily and accurately
accomplished.

'The ohjects of the invention are to provide
an eflicient mechanieal drive of the class de-
seribed; to provide a drive which is capable
of effecting acenrate adjustment or variation
of the driven speed; to provide means which
will be compaet and will consequently re-
quire » minimnm of floor space; to provide
such means, of which a plurality may he
xnnﬂt(umonsl 7 driven from a common power

wlt, and each of which will be mdo[‘ondent-
;}J adjustable so as to control the respective
sections of a machine to which they are con-
nected s and finther to provide a mechanical
drive of the elass deseribed, of which a plu-
rality may be driven from a common power
shaft, and which may be compactly arranged
relative thereto, and in general, to provide
an improved for paper machines.

I drive

Other objeets and advaniages of the inven-
tien will be understood by reference to the
following specification when considered in
connection with the accompanying drawings, «
Mustrating a selected embodiment of my n-
vention, and m which

[Fig. 1 is a plan section.

Fig. 2 is a side elevation partly in section,
and

Fig. 3 1s an end elevation of the left-hand
endd M“ Fig. 1

Referring now to the drawings, T have in-
dicated at 10 o power or drive pha{t, which

iy, for the moment, be considered to be a
an shaft extending snbstantia ally the entire
feng oth of v paper machine, and from which
shaft the le'i()l]S scetions of a paper machine
such as the couch, the presses, driers, and
the calender may be driven.

According to the present invention, the

shaft 10 is ]ournalcd in suitable bearings 11.

on the base member 12, which hase member is

adapted to-support mechanism for trans-

fcn ing power from the shaft 10 to one of the
tmm of a paper machine.

A driven shaft is indicated at 13 and is
adapted to be directly connected to a roll or
other driven element of one of the sections of
the paper machine. The shaft 13 is jour-
naled in suitable bearings 14, which are sup-

20, 1926,
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ported in suitable seats 15 in a bushing 16,
which bushing is supported in the housmﬂ' 17,
The inner end of the shaft 13 is p1'0v1ded
with an enlargement 18 on which is seated an
internal gear Tnember 19, which is provided
with an internal ring gear 20. The member
19 is keyed to the enlar ged end 18 as at 21,
$0 a8 to mmte therewith.

The internal ring gear 20 is a part of a
planetary gear mec hanism which includes in
addition to the ring gear, a plurality of
pinion gears 21 and a sun gear 22. The sun
gear 29 is keyed as at 23 to the inner end of
o shaft 24, which i journaled in suitable bear-
ings 25 in a bearing sleeve 26, which is sup-
ported in a seat 27 provided in the housing 17
for that purpose. The inner end of the shaft
24 iy piov ided with a reduced extension 64,
which is supported by means of a suitable
bearing sueh as a roller bearing indicated at
recess 66, in the enlar O‘ed end 18 of

he driven shaft 18.

To the onter end of the shaft 24, a bevel
gearmeimber28isfastened, and this bevel gear
member is provided with A removably mount-
ed bevel ring gear 29. The gear 29 meshes with
another bevel gear 30, which is keyed to a
siceve 81 by means of a key 307, and the
sleeve 31 1s disposed about said driving shaft
10« nd is journaled in suitable buulngs 32,
which are supported by cap members 33, The

cap members 33 are mounted in seats 34 pro-
vided in the housing 17. It will be noted
that the sleeve 31 is rotmmbly journaled in
bearings 32, whereby excessive friction and
wear on the shaft 10 is avoided, since the
sleeve does not bear directly on the shaft.
The sleeve 31 is provided at its left-hand end
(¥ig. 1) with a clutch member 35, which is

keyed thereto bV means of a key 36. The ¢

cluteh member 35 is q(hpted to be engaged
by another member 37, which is keyed to the
d: ive shatt 10, so as to rotate therewith, but
g shidable a\mhy thereof. 'The clutch mem-
boa 37 is provided with a groove 38, which is
adapted to be engaged by a suitable collar for
effecting engagement or disengagement of the
cluteh in a well known manner, and which
mechanism is not illustrated in the drawings,
since it is believed to be well known and
understood by those skilled in the art. The
cluteh 3537 is preferably of the magnetic
type, although it may be of any other “desir-
qng type of friction or positive clutch.
When the clutch members 35 and 87 are
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Jaconnter-clackwise

engagedl. as shown in the deawings, and the

shaft 10 is driven by any suite ble souree of
power, the shaft o4 is rotated through the

bevel gear driving -conneclio 2030 and
rotation of the shaft 24 is imparted to the

driven shaft 13, throngh the medium ot the
41
the

sun gear 22, planetary pinions 21 and
ring gear ‘)O The Ulanotﬁrv piniong 21 are

rotat 41):" mounted on stub %nalm 39, which
arciarried by a spider 40, the st au shatis 89
being securely mounted in suitable bosses 41
in the spider. and keyed thereto as indicated
at 42 gomas to be held ag oaingt rotation. The

spider 40 ig-votatalily *n\mmad en the hear-
dng-sleeve 26, .0 hus hing 48 being ])mm( fed
o facilitate rotation of the spld 2 and (o pra-
vent excessive wear on the am(lv“ or besping
sleeve. Ttwillbe obsgerved that if the &1)1%1'
40 s held stationary so that m planet ary
pinions 21 ave held in fizxed position, the rota-
tion.of the sun.gear 92 will be transferred
sthrough: the pinions: ) o inc ring gear 20 in
£ the piteh diam-
eters of the gears. i‘ U further be ob-
served that if the spider A() is rotated in cither
(divection so -that the pinicn gears 21 are re-
volved about the shatft 24, as Cwell 75 rotated
on-the stub shafts 39, the speed of volation
-ofithe ring gear 20 will he inerease d or -de-
“ereased, d(‘(())ximgg to
the pinions are revolved wbont the shatt 24,1t
being assumed, that the sun gear 22 s Au\,'l) ]
~drivensin one direction.

The speed of rotation of the driven shaft
A3y thus be controile d by eontrolling the
-pinion carrying spider 40, H) at isy by homlw‘—
Ahe spider m:monm yoor by “otd‘mo dw same,
stvarious speeds. ‘,[v or controlling “the “mu(n
40, I have providedsa worm wheel 44 aronad
the onter edge of the spider 40, and this worm
avhesl ig.eng: wed by & worm-gear 45 *ewn'ed
con-a shatt /t(), and which shaft is journaled
dn suitable beavings 47, which ave seated in
Hubular <‘hvws 4548 positioned in oppe-
site ends of the cross head portion 49 of th
housing 117, The -bearing 47 at the rig
thanil-end of the shdi’ 46, ('“"i . 2) may con-
veniently be a-suitable 4 fype of hearing which
4s adapted to support the shaft 46 in properiy
slioned position, and also to take up end-
dh.nv’ on the-shaft-d L6, resulting from the re-
sistance of the worm wheel 44 {o rotation in
direction as viewed in

l‘n

L

Tig. 2.

The shaft-46 is adapted to
aotation thereof will obviously
ton-to the spider 40, through the dviving «
nection between ithe worm gear 45 and worm
avheel 44, and by px')v* hm) mesns for rolat-
dng the shaft 46 st var iable peeds, Tam able
Lo c()nosp(:ndmﬂ) control the gpeed of vota-
tion.of the spider 40, and consequently the
speed.ofratation of the driven shatt 13, For
the prrpose.of robating the shatft 46 at vavi-
able speeds, T provide o varinble gpeed drive,

he rotated, and
v hmnard roa-
0N -

the direction in which

lul.n"z,czum! §0.25 to facilitate operation o

1,708,270

in(’icxtud at 50, and which comprises tw

»airs of oppositely facing cone pulieys 51 a 1
.)2 which are audab]y mounted on their ro-
spe ctive shafts 53 and 54. A -belt 55 ,i,q
trained over the said paivs ofpuileys and i
provided with suitable bOV( ed edges to en-
eage the angularfaces of the cone pul]o)s at
any. point across their said faces,

Assuming that the shatt 54 is driven from
sm‘ﬂbu source of power, and that the shaft
53 is driven through the belt .)!)} it will be

no*ed the @n‘ed of rotation of the ,k,h
53 will be %i)wd nt upon the effect 1\‘“ hig
eter of the respective pulleys 51 and ,;j.
the pulleys 52 be spread apart, and the pul-

feys 51 brought closer u\%ihu, it will be ob-
vious {hat the s speed of the-shaft 43 wiil be

' PN
that

a3 will
accordingly w(‘nced, ane vice versa.
able.mechanism way be pros wdm‘ in accor
anceswith well known practice for effecting
apreading of one pair of ‘)JH(J,’% ‘md “oTHC-
spoading contraction of the ¢ ther pa wiv, and
which mechanism forms no part of the pres-
ent invention, and therefor 5 is not 1ilustrat-
o, Inthe present inst: nee, £ { drive the sh LJ(
,’ bx means of a sprocket 59 secured therete
wha chain 57 threaded thereover, and over
wmother sprocket 58, which is keyed to . the
ove A1, W Lich <lom'e is driven as above ex-
»Lunoc' To the shaft 53 of the wariable
speed drive 50, is secured a sproeket 59, over
which g thres \dml h dmm ()O which chain is
also threaded aver another sprocket § 31 keyed

YO

i

to the end of said ghatt 48 by means m a lw
g2, 1t mH e apparent that by varying the

speed of the shatt 53 of the variable speed
control 50, T am able to control the speeid of
votation of the shaft 46 and parts driven and
controlled thereby, and as above expluined,
thereby control the speed of rotation of the
driven shaft 13.

In the p)gsont embodiment of my inven-
tiom, T prefer to encloge the planctarvy gear
mechanisin and driving gears 20—350 in
housing which (:()11'11)10tely encloges -the suid
1’1"“11‘1111%11\) and which is adapted to contain
a quantity of lubr 1('1('1110‘ oil, so that the vari-
ous operating Daris may he (()D\f“"i{'h' ‘\*(\”
il’ﬁ‘
device. The housing is ‘)"’)\71(10(' with sui
able ports as indicate (dat 62 and 63, thret w]
which oil may be poured into the 1‘0'1 sing.

The base 12 is adapted to support the hous-
ing 17 and contained mechanism, as-well as the

ariable speec control device oO whereby the
(*omplei(\ deviee:may. be %sombled asa single
unit. The shaft 10 which is ]mmm] 2l In
hea 1'111515 11, also supported by the base 12 is
proferably of such-alength that end porti tions

1
2
i

thereot will project outside of the beari ings

11,:and which projecting ends may be pro-

vided with suitable means for conneetion to-

the -adjaeent end ofa driven. shaft aligned
therewith, or which may be provided with a
pulley or sprocket or other means, so that the
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shaft 10 may be driven from another shaft
running parallel thereto.

The arrangement above described results
in a compact unit which affords effective and
accurate control of the driven shaft 13 and
mechanism connected thereto. By means of
the unit construction, I am able to quickly
substitute 2 new tnit for an old one which has
become defective, whereby tie-ups of such
machines as paper machines for a long pe-
riod of time may be averted.

I am aware that changes in the arrange-
ment and construction of parts may be read-
ily mde without departing from the spirvit of
the invention as defined by the following
claims, which should be construed as broadly
as possible congistent with the state of the
art.

I claimt as my invention:

1. In a device of the class described, the
combination of a pair of coaxial shafts,
planetary gear mechanism connecting said
shafts whereby one is operative to drive the
other, a housing enclosing said shafts and
planetary mechanism, a drive shaft, bearings
for supporting said drive shaft, a sleeve dis-
posed about said drive shaft, hearings for
supporting said sleeve independently of said
drive shaft, means for operatively connect-
ing said sleeve and drive shaft, means for
operatively connecting said sleeve and one of
sald coaxial shafts, and means for controlling
the driving effect of said- planetary gear
mechanism.

2. In a device of the class described, the
combination of a paiv of coaxial shafts, plan-
etary gear mechanism connecting said shafts
whereby one 1s operative to drive the other, a
housing encloging sald shafts and planetary
mechanism, a drive shaft, bearings for sup-
porting said drive shaft, a sleeve disposed
shout said drive shaft, bearings for support-
me said sleeve independently of said dvive
shaft, means for operatively connecting sald
sleeve and drive shaft, means for operatively
connecting said sleeve and one of said coaxial
shafts, and a base member for supporting
said housing and all of said bearings where-
by the device is adapted to be handled as a
complete unit.

3. In a device of the class deseribed, the
combination of a pair of coaxial shafts,
planetary gear mechanisin connecting said
shafts whereby one is operative to drive the
other, a housing encloging said shatts and
planetary mechanism, a rotatably mounted
drive shaft, a sleeve digposed about said drive
shaft and rotatably mounted independently
of said drive shaft, means for operatively
connecting said sleeve and said drive shaft,
means for operatively connecting said sleeve
and one of said coaxial shafls, a variable
speed mechanism having a variable speed
driven shaft, meang for driving said variable
speed mechanism from said drive shaft, and

3

means connecting said variable speed driven
shaft and said planetary mechanisi so as to
control the driving effect of the latter and
whereby the speed of said driven shaft is va-
riable.

4. In a device of the class descriled, the
combination of a pair of coaxial shafts,
planetary gear mechanism connecting said
ghafts whereby one is operative to drive the
other, a housing enclosing said shafts and
planetary mechanism, a rotatably mounted
drive shaft, a sleeve disposed about said drive
shaft and rotatably mounted independently
of said drive shaft, means for operatively
connecting said sleeve and said drive shaft,
means for operatively connecting said sleeve
and one of said coaxial shafts, a variable
speed mechanism having a variable speed
driven shaft, means for driving said va-
riable speed mechanism from said drive
shaft, means connecting said variable speed
driven shaft and said planetary mechanism
so as to control the driving effeci of the
Intter and wherehy the speed of said driven
shaft is varviable, and a base member for
integraily uniting and supporting all of said
elements whereby the device is adapted to he
handled as a unit. '

5. In a device of the clags deseribed, the
combination of a base, a paiv of coaxial shafis,
bearings on said base for rotatably support-
ingsaidshafts, planetary gear mechanism con-
nectingsaidshafts wherely oncis eperative to
drivetheother, a drive shaft, a slecve disposed
about said drive shaft, bearings on waid base
Tor independently supporting said drive sha{t
and sleeve, a gear train operatively connect-
ing said sleeve and one of said coaxial shafis,
a cluteh for operatively connecting said sieeve
and said drive shaft, and said drive shaft hav-
ing end portions projecting beyond its sup-
portingbearingsand adapted to receive means
for connecting said drive shaft to another
power driven shaft.

6. In a device of the class deseribed, the
combination of a base, a housing on said bace,
a pair of coaxial shafts, means in said hous-
ing for rotatably supporting said shafts,
planetary gear mechanism operatively con-
necting said coaxial shafts and whereby said
shafts are capable of rotation relative to each
other, and whereby one of said shafts is oper-
ative to drive the other, a drive shatt disposed
at an angle to the axis of said coaxial shafts,
bearings on said base for rotatably support-
ing said drive shaft, a sleeve disposed about
a portion of said drive shaft, means in said
housing for rotatably supporting said steeve
independently ofsaid drive shaft, a gear train
connecting said sleeve and one of said coax-
ial shafts whereby said sleeve is operative to
drive said shaft, and clutch means for oper-
atively connecting said sleeve and drive shaft.

7. In a device of the class described, the
combination of a base, a housing on said
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base, a pair of coaxial shafts, one of said
shafts having its: end journaled in. the ad-
jacent end of the other, means in said hous-
ing for rotatably supporting said shafts, plan-
etary gear mechanism operatively connecting
said ‘coaxial shalts and whereby said shalls
are capable of rotation relative-to each other,
and whereby one of sald shafts is operative
to drive the other; means for controlling the
driving eftect of said planetary geaving; a
drive shatt disposed at an angle to the axis
of said coaxial shafts, beavings on said base
for rotatably supporting said drive shaft, a
sleeve disposed about a portion of said drive
shaft, means in said housing for rotatably
supporting said slecve independently of said
drive shaft, a gear train connecting said sleeve
and one of said coaxial shafts wherehy said
sleeve is operative to drive: said shait, anil
cluteh means for operatively connecting
said sleeve and drive shath,

8 In a device of the class described, the
combination of a pair of rotatably monnted
coaxial shafts; a planetary gear mechanism
connecting said shatts and comprising a sun
gear and an outer gear mounted respectively
on adjacent ends of said coaxial shafts, a
planetary pinion meshing with both suid
sun gear and said outer gear, and & pinion

{1
fatable about the axis of said coaxial shafis;
means for driving one of said coaxial shafls
comprising a drive shaft, a sleeve disposed
about said drive shafi and rotatable relative
thereto, means for interlocking said sleeve
and drive shaft whereby the shaftisoperative
to drive the sleeve, and meshing gear mem-
bers mounted vespeetively on said sleove
member and the adjacent coaxial shaft; and
means for rotating said pinion carrying
means at a variable speed for controlling the
driving effect of said planetary gear mech-
anisny, said means including a gear member
on said pinion carrying means, a second gear
meshing with sald gear membor, 2 speed
changing device, means for driving said de-
vice from said sleeve, and means for opera-
tively connecting said speed changing device
and said second gear.

9. In & device of the class described, the
combination of a pair of rotatably mounted
coaxial shafts; a planetary gear mechanism
connecting said shafts and comprising a-sun

1,708,270

gear-and an: outer gear mounted. respeetively
on adjacent ends of -said coaxial shafts; a
planetary-pinion-meshing: with.both said sun

gear and said outer gear; and a pinion-carry-

ing member mounted so as to be rotatahle
about the axis of said coaxial shafts; means
for driving one of said cosxial shafts com-
prising a drive shaft, a.sléeve-disposed about
said drive shaft and rotatable relative there-
to, means -for interlocking said sleeve and
drive shaft whereby the shaft is operative to-
drive the sleeve, and meshing gear members
mounted respectively on said sleeve member
and the adjacent coaxial shaft; and means
for rotating said pinion-carrying means at
a-variable speed for controlling: the driving
effect-of said planetary gear mechanism, said
means including a worm-wheel member on
said pinion-carrying means; a wern-gear
meshing with said worm-wheel ‘member; a
speed changing device, means for: driving
said device frem said- sleeve, and means for
operatively connecting said speed- changing
device and said wormgear.

10. In a device of the class-deseribed, the -

combination of a main line power shaft for
driving a plurality of machines and a variable
speed drive for each of said machines com-
prising an intermediate shaft disposed at
right angleg to said line shaft, a-third shaft in
line with the intermediate shaft for driving
saidmachine, meansforpositively driving said
intermediate shaft from said line shaft com-
prisingasleeveonsaid main shaft, a clutch for:
rotatably connecting said sleeve to said-shaft,
gearing connecting said. sleeve and interme-
dinte shaft for transmitting rotation of the
sleeve to the: intermediate shaft, & gear on
said intermediate shaft, o gear on said third
shaft, an mmdependently rotary contrelling
member coaxial with the intermediate. shaft,
a- gear rotated by said controlling member
and operative to transmit rotation between
the gears on said intermediate and third
shatts, and means for rotating said con-
trolling  member comprising a worm gear
on the rotating member, a. worm- meshing
with said worm gear and having its-axig par-
allel with the main line shaft,.and a variable
speed drive mechanism connecting said worm
to said sleeve for-driving the worm.

CHAS: I. HENDERSON:
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