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VARIABLE DRIVE MECHANISM.

Application filed June 6,

. This invention relates to drive gearing and
particularly to reduction gearing and control
mechanism therefor. R ‘
The gearing to which the invention relates
has many applications and can be applied di-
rectly to a motor shaft, turbine shatt or other
shafts driven at high speeds. Lo
In this application, the gearing is illus-
trated as connected to operate a fabric feed
for dyeing apparatus. Insuch apparatus, as
will be hereinafter described, the fabricis sub-
merged in a dye vat and is withdrawn from
the bottom of a pile and deposited in zigzag
folds on the top of the pile. In such cases, if

5 theve is not sufficient dye liquor in the vat for

the liquor to submerge the folds of material,
there is a considerable tension placed on the
material as it is withdrawn from the vat and
such tension injures the material by warp-
ing or stretching the web and if the tension be-
comes great enough, the web may break.

In view of the foregoing conditions, it is de-
sirable that the drive be so controlled that the
feed will stop when the web becomes tangled
or impeded or too great a tension is placed
thereon. ' :

The invention has for its salient object to
provide a reduction gearing - particularly
adapted for a fabric feed and so controlled
that the drive will be thrown out or stopped
when the fabric is placed under tension.

Another object of the invention is to. pro-
vide reduction gearing that is simple in con-
struction, comprises few parts, can be easily
controlled and will be efficient in operation.

Another object of the invention is to pro-
vide reduction gearing and control mecha-
nism whereby a plurality of different speeds
can be obtained and whereby the direction of
the drive can be reversed.

Another object of the invention is to pro-

- vide a drive for textile feeding mechanism
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and control mechanisim so connected to the
drive that any tangling or impedance of the
material being fed will automatically throw
out or stop the drive. » ,

Another object of the invention is to pro-
vide a drive and control mechanism so con-
structed and arranged that overloading will
be prevented and in the event of overloading
the drive will slip.

Another object of the invention is to pro-
vide a drive and control mechanism so con-
structed and arranged that the torque or load
transmitted can be limited.

Further objects of the invention will appear

1925. Serial No. 35472,

from the following specification taken in con-
nection with the drawings, which form a part
of this application, and in which

Fig. 1 is a sectional elevation illustrating
gearing constructed in accordance with the in-
vention;

Iig. 2 is a transverse sectional elevation
taken substantially on line 2—2 of Fig. 1;

Fig. 8 is an elevational view showing the
application of the drive to textile feeding
mechanism;

Fig. 4 is a top plan view showing the gear-
ing mounted on a motor ; and o

Fig. 5 is a fragmentary view showing the
relative posifions of teeth in the ring gears,
due to the different number of teeth therein.

The invention briefly deseribed comprises
a drive shaft, a gear carried thereby and mesh-
ing with planetary gearing, a driven shaft
having a gear connected thereto and also
meshing with the planetary gearing and one
or more freely rotatable ring gears meshing
with planetary gearing and control means
whereby the rotation of the ring gears can be
controlled. The number of teeth in the ring
gears is different from the number of teeth in
the gear connected to the driven shaft and the
speed of rotation and direction of rotation of

-the driven shaft can be controlled by the

ratio of the teeth in the ring gears to the teeth
in the gear connected to the driven shaft.
Brake bands are mounted on the ring gears
and these gears can be held against rotation

thereby. The brake bands can be controlled
by weights and levers which can be so ad-

justed as to limit the load transmitted through
the gearing. The brake bands function as
clutches and thus the drive can be controlled
without further clutch mechanism.

In one specific application of the invention,
the drive can be used for feeding textile ma-

terial in connection with dyeing apparatus
~and the drive is so controlled that when the

material becomes tangled or impeded, the
brake band controlling the drive will be re-
leased, thereby stopping the drive. ‘
Further details of the invention will ap-
pear from the following description.
In the embodiment of the invention illus-
trated, the gearing comprises a drive shaft 10

which may be driven in any suitable manner.

and, if desired, the armature shaft of an
electric motor may be used directly as the
drive shaft. .

The shaft 10 has secured thereto a pinion
11 having a plurality of longitudinally
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spaced sets of teeth 12, 13 and 14, each of
these secticns of the pinion having the same
number of teeth.

Planet gears 15 and 16 mesh with tbe pm-A

ion sections 12,13 and 14 aﬁd the planet gears
have peupheml grooves 1
ceive retaining rings 19 and 20.

The dviven shaft 21 has secured theveto or
formed integral therewith a ring gear 22
which meshes with the planet gears 15 and
16.

The central SCCth’l of the planet gears

“meshes with the teeth of a ¥ing gear 25 \\hach
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_which. is being held from rotation.

is freely rotatable within casing 2

surrounds the gearing.

The end section of the planet gears oppo-
site the'end which meshes W”Lh the rin ng gear
22 meshes with a ring gear 27 carried by a hub
28 mounted in 2 bewung 29 which surrounds

which

the shaft 10. The ring gear 27 is freely:

rotatable in the casing and on its bes aring.

The ring gears Zu and 27 are surrounded
respectively by brake bands 30 having later-
ally extending ﬁaqgas 31 and 32 et the ends
thereof. 'The flange 81 is engaged b y an ad-
justable screw 33 having a lock nut 34 there-
on. The flange 32 is eng mbed by a siida blb
pin 35 which is engaged at its outer end by
one end 36 of a bell crank lever 87. A spring
38 is mounted Lenveeﬂ the flanges 81 and 82
to release the brake band from engagement
with the outer surface of the ring gear 25 or
27 when the lever 37 is not in opert ation.

The bell crank lever 37 is pivoted at 40
to a lug 41 carried by the casing 26 and the
lever may be held in operative positicn by
means of a pawl 42 engageable with a lug
or offset portion 43 formed on the lever. The
lever may also, if desired, be held in oper-
ative position by meaus of a weight 45 which
is adjustable on the lever to exert the desired
force on the lever.

The grip of the brake band 30 on the ving
gear can be regulated by the weight 45 so
that slippage will take place between the ring
and the brake in the event of overload on
the drive. A

It will be cbvious that unless one or the
other ¢f ‘the ring gears 25 or 27 is held
against rotation, no drive of the driven shaft
21 will be effected by the rotation of the

shaft 10. I*ur‘helmore when one of these

ring gears is held against rotation, the direc-
tion and speed of rotation of the driven shaft
will be determined by the relative number of
téeth in the ring gear 22 and in the ring gear
For in-
stance, the ring gear 22 may have one hun-
dred teeth, the rng gear 25 may have one
hundred and two teeth and the ring gear 27
may have ninety-eight teeth. Under these
condltlons if the brake band on tbe ring gear
925 is operated to hold this gear ans*c rota-
tion, the direction of drive of the ring gear
92 and driven shaft 21 will be reversed. If

“gear 22 and
-same direction as the shaﬁ 10. It will be

17 and 18 Wluch re-

1,728,897

held against rotation, the
21 will be driven in the

the ring gear 27 is
shaft

evident to those skilled in the art that by
varying the number of teeth in the gears 25
and 27, other drives can be obtained. The
brake bands 30 opemtm(f on ring gears 25

and 27 act as cluchus to connect the drive

shaft to the driven shaft and unless the
bands grip or clutch ene of the gears no drive
18 Ulansmlmed ‘

Ifig. 5 shows how one of the ring gears
creeps ahead of the othez, due to the differ-
ence in the number of Leeth in the two gears.

"The gearing control above described is par-
ticulariy advantageous since the driven shaft
can be bzohgm gradually up to speed.

The gearing rle:umed 15 80 compact that it
may be eng Lose(l In-an extension 47 of the
45 of an electric motor, as shown in

bpeciﬁ' application of the drive hu‘e—
in befoir described isillustrated in Fig. 3. In
this view there is illustrated a dye vat 50 hav-
; upwardly extending supports 51 in the
of which thers is sappolbed a hhdit
: or elliptical feeding member 5
18 v‘wuutc(_ on vhe shaft 52 and 1s driven by
the gearing illustrated in Figs. 1 and 2.
The hmbelnl or web 54 of material being

B

dyed is submerged in and drawn through the.

dye Hquor in the vat and is led around a roll-
er 55 mounted at the ends of arms 56 pivoted
at 57. Irom the roller 55, the material passes
around the oval feeding member 53 and is
deposited 1n zigrag fol ids 58 in the vat. The
operation of withdraw ing the material from
tue bottom of the pile of fabric and d >posﬂ;—
ing the material in zigzag folds on the top of
the pile can b'c continued until the material
has been sufficiently acted upon by the dye
liguor.

The brake band which controls the drive
for the shaft 52 is in turn controlled in such a
manner that the drive will be disconnected if
the material becomes tangled or impeded.
The lever arm 60 is plvoted “at 61 to the casing
and 1s adapted to engage the slidable pin 35
to cause this pin to tiO‘hten the brake band
aind grip the ring gear enﬁaged thereby.

The lever arm 60 has a rod 62 extending
through its lower end and a spring 63 is in-
terposed between a nut 64 at the end of the
rod and the arm 60. The opposite end of the
rod 62 has a lug or tooth 65 extending down-
wardly therefrom and ada pted to extend over

- a stationary lug 66.

The arms 56 are connected by a cross rod 67
which is positioned beneath the rod 62,

When the operator desires to start feeding
the textile material through the vat, the rod
62 will be pulled longitudinally and the tooth
65 on the rod will be engaged over the lug 66.
This will cause the brake band to grip the
ring gear, thus causing the rotation of the
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shaft 52 and the oval feeding member 53.
Should the textile material become tangled or
impeded, tension will be placed on the ma
terial and this tension will cause the roller 55
to be lifted, thus lifting the cross 10d 67 and
releasing the tooth 65 on the rod 62 from the
lug 66. The brake band will then be released
and the drive will stop.. Too great'a tension
on the material might take placg under va-
rious Cncumsmmes For instance, if the
dy@ lquor in the vat does not submerge the
fabric, the fabric will not float on the liquor
and a strong pull will be required to with-
draw the fabric from the bottom of the pile.
Such pull might be 010% enough to warp or
pull the fabric out of shape and possibly tear
1t. Under such conditions, the control just
deseribed will slow up or stop the fabric feed.
It will be obvious that the weight and lever
control shown in Fig. 1 could be used on the
apparatus illustrated in Fig. 8 and theweight
45 could be so adjusted as o permit shppaoo
of the brake band on the ring gear when too
great a tension is placed on the fabric web.
Although certain specific embodiments of
the invention have been particularly shown
and described, it will be understood that the
invention is mp‘mb]e of modlﬁcatmn and that

3

changes in the construction and in the ar-
mnn(,ment of the various cooper‘ttlnrr parts

- -may be made without departing from the

spirit or scope of the invention, as expressed
in the following claim.

What T claim is:

Drive méchanism comprising a drive shaft,
a gear mounted thereon, a driven shaft, a ring
gear carried thereby, planet gears meshing
with said gears, said planet gears, each com-
prising a plurality of unitary sections equal
m diameter and number of teeth, a second
ring gear meshing with said planet gear, a
third 1 ring gear also meshing with said planet
gears, all of said ring gears bemg of the same
diaameter but having a different number of
teeth relative to each other, portions of said
rings being arranged in overlapping relation,
a friction b and surrounding said second and
thirvd ring gears, means for spreading each
band, a lever operatively connected to each
band to tighten the same, an adjustable
welght mounted on each lever and movable
toward and away from the fulerum theieof.

In witness whereot, I have hereunto set my
lnnd this 28th day of May, 1925.

WILHELM B. BRO\TANDDR

2
<«

40



