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CHARLES L. HENDERSON, OF NE3:NAH, WISCONSIN, ASSIGNOR TO PAPER PATENTs 

COMPANY, OF NEENAH, WISCONSIN, A CORPORATION OF WISCONSIN. 

SECTIONTAL PAPER-MA CEINTE DRIVE. 

Application filed December 20, 1926, 

This invention relates to sectional paper 
machine drives, and more particularly to 
«! rive?: which ;are adapëed tio use in connec 
tion with paper : achines, to enable correla 
tie 3:n (If the speed of varios sections of such 
; : Chines to be role easily and accurately 
a complished. 
The objects of the invention are to provide 

in eficient nechanical drive of the class de 
Scrihed; to provide a drive which is capable 

i. 

5 

5 ) 

o * effecting aceirate adjusi ment or variation 
of the driven speed: to provide means which 
will be compact and will consequently re 
(qir'e a minimum un of floor Space; to provide 
sich means, of which a plurality may be 
simultaneously driven fron a common power 
shaft, and each of which will be independent 
ly adjust:able so as to coni, rol the respective 
sections of a machine to which they are con 
nected; and further to provide a mechanical 
«lrive of the classs described, of which a plu 
'ality may he driven from a common power 
shaft, and which may he compactly arranged 
relative thereto, and genei'al, to provide 
an improved diri ve for paper machines. 

Other objects and advantages of the inven 
tion will be understood by reference to the 
following specification when considered in 
connection with the accompanying drawings, 
| strating a selected einbodiment of my im 
yention, and in which: 

Fig. 1 is a plan section. 
Fig. 2 is a side elevation partly in section, 

and 
Fig. 3 is an end elevation of the left-hand 

{-1} ({ of Fig: 1. 
Referring now to the drawings, I have in 

dicated at 10 a power or drive shaft, which 
jay, for the moment, be considered to be a 
long shaft extending substantially the entire 
i.ength of a paper machine, and from which 
shaft the various sections of a pape' machine 
such as the couch, the presses, driers, and 
the calender may be driven. 
According to the present invention, the 

shaft 10 is journaled in suitable bearings 11. 
on the base member 12, which base member is 
adapted to support mechanisin for trans 
ferring power from the shaft 10 to one of the 
sections 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 
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ported in suitable seats 15 in a bushing 16, 
which is lishing is supported in the housing 17. 
The in her end of the shaft 13 is provided 
with an enlargement 18 on which is seated an 
internal gear member 19, which is provided 
With an internal ring gear 20. The member 
19 is keyed to the enlarged end 18 as at 21, 
so as to l'otate there with. 
The internal ring gear 20 is a part of a 

planetary gear mechanism which includes in 
addition to the ring gear, a plurality of 
pinion gear's 21 and a sun gear 22. The sun 
geal' 22 is keyed as at 23 to the inner end of 
: shaft 24, which is journaled in suitable bear 
ings 25 in a bearing sleeve 26, which is sup 
ported in a seat 27 provided in the housing 17 
fo' that purpose. The inner end of the shaft 
24 is pi'ovided with a reduced extension 64, 
which is supported by means of a suitable 
beling Stich as a roller bearing indicated at 
(35 in the recess 66, in the enlarged end 18 of 
the driven shaft 13. 
To the outer end of the shaft 24, a bevel 

gear member 28is fastened, and this bevel gear 
lenber is provided with a removably mount 
ed level ring gear 29. The gear 29 meshes with 
another bevel gear 30, which is keyed to a 
slee ye 31 by means of a key 30, and the 
sleeve 31 is disposed about said driving shaft 
10 and is journaled in suitable bearings 32, 
which are supported by cap members 33. The 
cap melnber's 33 are mounted in seats 34 pro 
vided in the housing 17. It will be noted 
that the sleeve 31 is rotatably 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 
(Fig. 1) with a clutch member 35, which is 
keyed thereto by means of a key 36. The 
clutch member 35 is adapted to be engaged 
by another member 37, which is keyed to the 
drive shaft 10, so as to rotate there with, but 
is shidable axially thereof. The clutch mem 
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ber 37 is provided with a groove 38, which is 100 
adapted to be engaged by a suitable collar for 
effecting engagement or disengagement of the 
clutch in a well known manner, and which 
hechanism is not illustrated in the drawings, 
since it is believed to be well known and 
understood by those skilled in the art. The 
clutch 35-37 is preferably of the magnetic 
type, although it may be of any other desir 
able type of friction or positive clutch. 
When the clutch members 35 and 37 are 10 
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engaged as shown in the drawings, and the 
shaft 10 is driven by any suitable source of 
power, the shaft 24 is irotated through the 
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bevel gear diving connection 29-30 and 
rotation of the shaft 24 is impared to the 
driven shaft 13, through the medium of the 
sun gear 22, planetary pinions 21 and the 
•i rn (v ` ry riv * ?” r? ??? i r \7? c) 92 t ?n I" ring gear 20. The planetary pinions 2 t are 
rotatably inol inted on stub shafts 39, which 
are carried by a spider 40, the stub shafts 39 
being sectirely oil inted in suitable bosses 41. 
in the spider, and keyed thereto as indicated 
at 42 so, as to be held against 'otation. T in e 
spider 40 is rotatally lounted on the bear'- 
ing , sleeve 2?, a hushing 43 being providel 
to facilitate rotation of the spider and to pre 
vent excessive wear on the spider or bearing 
sleeve. It will be obseived that if the spider 
40 is held stationary so that the planetary 
pinions 21 are held in fixed position, the rota 
tion of the sun gear 22 will be trainsferred 
through the pinions 21 to the ring gear 20 in 
.aecordan(te with the 'tics of the pitch diam 
--eters of the gea}''s. it wªyili furtheir be ob 
served that if the spider 4() is rotates in either 

I direction so that the pinion gear'; 21 are re 
Volved about the shaft 24, as well is rotated 
on the stub shafts :39, the speed of 'otation 
of the ring gear 20 will be increased ol' de 

- creased, according to the direction in which 
the pinions are 'evolved a lot the shaft 24, it 
being assumed that the sun gear 22 is always 
driven in One direction. 
The speed of rotation of the driven shaft 

'13, may thus be controlled iy controlling the 
pinion carrying spider' 40, that is, by holding 
the spider'stationary or by rotating the same, 
jät vario 183 speecss. Foi controlii ing the spider' 
40, have provided a worlin wheei 44 arojini 
the Olitel edge of the Spieler 40, a) this; worin 
Aw?aeel: is engaged by a w«)'in geal" 4:5. Kecil’e 

? O?in ??:: sh:3: 46, and which shaft is journaled 
in suitable bearings 47, which are seated in 
tubular sleeves 48-48 positioned in oppo 
site, ends of the cross head portion 49 of the 
housing 17. The bearing 4 at the right 

I hand end of the shift, 46. (Fig. 2) may coin 
veniently be a suitable type of bearing which 
is adapted to sliport the shaft. 46 in proileriy 
aliguel position, and also to take up end 
thilst in the shaft. 46, resulting from the re 
sistance of the woim slice 44 to ot::tion i; 

..a conter-clockwise direction as viewed in 
The shaft. 46 is adapies to he rotated, and 

: rotation thereof wiii (violisly iii)art rota 
tion to the Spie'ei 40, through the (i'iying con 
nection between the w?r getar 45 and wornia ?? ?? 

1 wheel 44, and by providing means for rotat 
ing the sh: tft 46 it y’i 2’iable sipeeds, I am ale 
to correspondingly control the speed of rota 
tion of the spider 40, and consequently the 
speed of 'otation of the riven shaft, 13. For 
the prpose of rotating the Shaft. 46 at: vari 
able speeds, provide : Variable speed drive, 
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indicated at 50, and which comprises two 
jail's of oppositely facing cone pulleys 51 and 
52, which are slidably mounted on their re 
spective shafts 53 and 54. A belt 55 is 
trained over the said pairs of pulleys and is 
provided with suitable beveled edges to en 
gage the angular faces of the cone pulleys at 
any point aci'oss their said faces. 
Assuming that the shaft 54 is diiven from 

53 is diriven through the belt 55, it wil he 
noted that the speed of rotation of the shaft 
53 will be dependent upon the effective diain 
eter of tine respective pulleys 5 i an! 52. if 
the pilleys. 52 be spread apart, and the pil 
ley's 51 brought closer together, it will be ol)- 
vioals that the speed of the shaft 53 wij 
aereordingly reduced, and vice versa. Si 
alpie. Jamechalinishn may be provided in acc) 
ance with well known practice for effecting 
$preading of One pai' of pili leys and corte 
sponding contraction of the other pair, and 

ble so turce of power, aind that the shift: 

8: 

which nneehanism forns no part of the pres 
ent invention, and therefore, is not illustrat 
(d. in the present instance, drive the shaft 
i4 by means of a sprocket 53 secured thereto, 
at a chain 57 threated thereover, and over 
:: nothel sprocket, 58, which is keyed to the 
sleeve 3i, which sleeve is drive; as a hove ex 
lained. To the shaft 53 of the variable 

speed drive 50, is Secured a spirocket 59, over 
which is threaded a chain 60, which chain is 
also threaded over another sprocket 6i keyed 
to the eid of said shaft 46 by means of a key 
62. it will be apparent that by varying the 
Speed of the shaft 53 of the variable speed 
control 54), I am able to control the spee: of 
i'otation ( : the shaft 46 and parts driven and 
controlled thereby, and as above explained, 
therely cotti'ol the speed of rotation of the 
diven shaft 13. 

lin the present embodihent of my inveri 
tion, l prefer to enclose the plagiary gear 
mechanisin and driving geal's :29-30 in a 
housing which completely encloses the said 
lmechanis), and which is adapted to contain 
a (; ; antity (fluiblicating oil, so that the vari 
ots operating partis nay be constanty Yvel 

a 

lubricated so as to facilitate operation of the 
device. The housing is provided with suit 
able ports as indicated at 62 and 63, through 
which oi nay be poured into the holsing. 
The base 12 is adapted to support the hous 

ing 17 and contained mechanism, as well as the 
variable speed control device 50, whereby the 
complete device, may be assembled as a single 
unit. The shaft 10 which is journaled in 
learings 11, also supported by the base 12, is 
preferably of such a length that end portions 
thereof will project outside of the bearings 
11, and which projecting ends may be pro 

i vided with Suitable means for connection to. 
the adjacent end of a driven shaft aligned 
there with, or which may be provided with a 
pulley Ol' 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 a new init 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 Inay be read 
ily lade without departing from the spirit of 
the invention as defined by the following 
claims, which should be constried as broadly 
as possible consistent with the state of the 
art. 

I claim 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 hot Ising enclosing said shafts and 
planetary mechanism, a drive shaft, bearings 
for supporting said drive shaft, a sleeve dis 
posed about said drive shaft, bearings for 
Supporting Said sleeve in(e) endently of Sºil 
drive shaft, leans for operatively connect 
ing said sleeve and drive shaft, means for 
operatively (innecting said sleeve and one of 
said coaxial shafts, and means for controlling 
the driving effect of said planetary gear 
nechanism. 

2. In a device of the class described, the 
co)) bination (if a pair of coaxial shafts, plan 
eta jy geat' n}{(chanism connecting said shafts 
whereby one is operative to drive the other, a 
housing enclosing said shafts and planetary 
mechanism, a drive shaft, bearings for slip 
porting said drive shaft, a sleeve disposed 
about said drive shaft, bearings for support 
ing said sleeve independently of said drive 
shaft, means for operatively connecting said 
sleeve and live 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 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 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 variable 
speed mechanism from said drive shaft, and 

3 

means connecting said variable speed driven 
shaft and Said planetary mechanism so as to 
control the driving effect of the lattei' and 
whereby the speed of said driven shaft is va. 
riable. 

4. 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 rotatably mounted 
(iive 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 ya 
riable speed mechanism from said drive 
shaft, means connecting said variable speed 
driven shaft and said planetary mechanisia 
So as to control the driving effect of the 
lattei' and whereby the speed of said driven 
shaft is variable, and a base member for 
integrally uniting and supporting all of said 
elements whereby the device is adapted to be 
handled as a unit. 

5. In a device of the class described, the 
coilbination of a base, a pair of coaxial shafts, 
bearings on said base for rotatably support 
ingsaidshafts, planetary gear nechanism con . 
lecting said shafts wherely one is operative to 
drive the other, a drive shaft, a sleeve disposed 
about said drive shaft, bearings on saidi base 
for independently supporting said drive sha 'ti 
and sleeve, a geal train operatively connect 
ing Said sleeve and one of said coaxial shafts, 
a clutch for operatively connecting said si 
and said drive shaft, and said drive shaft, hay 
ing end portions projecting beyond its slip 
porting bearings and adapted to receive means 
for connecting said drive shaft to another 
power driven shaft. 

6. In a device of the class describesi, the 
collibination of a base, a housing on said base, 
a pair of coaxial shafts, means in said hois 
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 shaft 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 sleeve 
independently of said 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 shafts and whereby said shafts 
are capable of rotation relative to each other, 
and whereby one of said shafts is opei'ative 
to drive the other, means for controlling the 
driving effect of said planetary gearing, a 
drive shaft disposed at an angle to the axis 
of said coaxial shafts, bearings on said base 
for rotatably supporting said drive shaft, a 
sleeve disposed about a portion of said drive 
shaft, means in said housing for rotatally 
supporting said sleeve independently of said 
drive shaft, a gear train connecting said sleeve 
and one of said coaxial shafts whereby said 
sleeve is operative to drive Said shaft, antil 
clutch means for operatively connecting 
said sleeve and drive shaft. 

8. In a device of the class described, the 
combination of a pair of rotatably not inted 
coaxial shafts; a planetary gear mechanism 
connecting said shafts and coimprising a sin 
gear and an outer gear mounted respectively 
on adjacent ends of said coaxial shafts, a 
planetary pinion meshing with both said 
Sun gear and said oute' gear, anél a pinion 
carrying inell be mounted so as to be ')- 
tatable abot: t the axis of said coaxial shafts; 
means for driving one of said coaxial shafts 
comprising a drive shaft, a sleeve disposed 
albot saidi (lirive s?af, and Frotatable relative 
the reto, means for interlocking said sleeve 
and drive shaft whereby the shaft is operative 
to dl rive the siecº ve, and himeshing gea;' mema 
bers mounted l'espectively on said sleeve 
member and the adjacent coaxial shaft; and 
in eans for rotating said pinion carrying 
means at a variable speed for controlling the 
driving effect of said planetary gear mech 
anish, said means including a gear member 
on said pinion carrying means, a second gear 
meshing with said gear inelber, a 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 geai'. 

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

gear and an outer gear mounted respectively 
on adjacent ends of said coaxial shafts, a 
planetary pinion meshing with both said sun 
gear and said outer gear, and alpinion-carry 
ing member' mounted so as to be rotatable. 
about the axis of said coaxial shafts; means 
for driving one of said coaxial shafts com 
prising a drive shaft, a sleeve 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 worm-gear 
hueshing with said worm-wheel member; a 
speed changing device, means for driving 
said device from Said sleeve, and neans for 
operatively connecting said speed changing 
device and said wormgear. 
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10. In a device of the class described, 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 angles to said line shaft, a third shaft in 
line with the intermediate shaft for driving 
said machine, means for positively driving said 
intermediate shaft from said line shaft conn 
prising asleeve on said main shaft, a clutch for 
rotatally connecting said sleeve to said shaft, 
gearing connecting said sleeve and interme 
diate shaft for ti'ansmitting rotation of the 
sleeve to the intermediate shaft, a gear on 
said intermediate shaft, a gear on said third 
shaft, an independently rotary controlling 
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 
shafts, and means for rotating said con 
trolling member comprising a worn gear. 
on the rotating member, a worm meshing 
with said yor) gear and having its axis par 
allel with the main line shaft, and a variable 
speed drive mechanism connecting said Worm, 
to said sleeve for driving the worm. 
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