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5 1. Field of the Invention The present i ientl reI at es
to a speed change gearbox of a cloth-rolling machi n

particularly, to an apparatus which ca? easily adjust the speed of

the cloth spool to distribute the tightness of the cloth well. Moreover,
it's easy to 10 control the engagenent of the toothed wheel for
facilitating the speed change. Meanwhi | e, when the output of the
cloth fromthe circular knitting nmachine is uncomonly slow to

influence the cl ot$pRED CHANGE GEARBUOXI OF0SPEEDSABJUSTABEOW
CLOTH-ROLLING MACHINE WITH A SAFETY DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a speed change gearbox of a cloth-rolling
machine and, more particularly, to an apparatus which can easily adjust the speed of
the cloth spool to distribute the tightness of the cloth well. Moreover, it's easy to

10  control the engagemcnt‘ of the toothed wheel for facilitating the speed change.
Meanwhile, when the output of the cloth from the circular knitting machine is
uncommonly slow to influence the cloth-pulling, the present invention is able to slow
down the cloth-pulling action for fear that the knitting needles is broken due to the
rapid accumulation of the cloth. In addition, a waming sound will be given for

15 informing the operators to perform the trouble-shooting.

2. Description of the Prior Art

The cloth knitted by the conventional circular knitting machine has to be suitably

pulled by a cloth-rolling machine so that the cloth can be rolied up in different

20 tightness and weight. Consequently, the rotation speed and the strength stability of the
cloth-rolling machine in pulling cloth play an important roll for the quality of finished
product. Thus, the rotation speed of the cloth-pulling roller is adjustable in
accordance with the quality and the different tightness of cloth material in order to

produce cloth of different density required.

25 However, in the conventional speed change géarbox of a cloth-rolling machine,
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in transmitting cloth-pulling power of the heavy loading, and this will cause an
uneven tightness in pulling the cloth so that the knitting needles are seriously worn
out and the service life thereof is much influenced. A better power transmission will
be achieved by changing the engaged toothed wheels. However, it's troublesome and
inconvenient to change different transmission gears, and the required rotation speed

won't be attained until a cotrect calibration by replacing for many times,

The improved prior arts own an excellent using effect. However, the gradually
more and more precise;knifting technique, no matter in knitting patterns, layers,
density, etc., will influence the cloth-output speed. The less speed change and the
speed reduction of these prior arts can't meet the requirement of the modern and
complicate cloth patterns or figures. Moreover, the gearbox and the pivoting shaft are
arranged in eccentric manner, and the eccentric rotation will cause uneven cloth-

pulling at the right and left sides. These are their disadvantages.

The conventional gearbox makes use of a main transmission shaft to drive a left
stepped gear set which will thereafter drives another front stepped gear set. Then, the
telescopic pivot shaft of the front stepped gear set drives a right transmission gear.
The engaged gear ratio of the right transmission gear can be chosen by means of the
turn-control hand wheel and the toothed-bar pull rod so that the different reduction
rotation ratio bétween the front stepped gear set and the right engaged steppéd gear
set is produced. However, the four stepped gear sets of the speed change gearbox are
complicate in configuration. When the engaged gear speed is changed, the average
speed ratio of every macro-adjustable step can't be obtained. The speed of the
neighbored macro-adjustable steps is changed, the front and rear micro-adjustable

steps of the single macro-adjustable step gear set in combination with the micro-

The
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an infinitely variabl e speed change apparatus by nmeans of belt transm ssion

or changi ng the transm ssion gear with different tooth number are
used to achieve the speed change. effect. However, a slippery effect
of ten happens to the belt transm ssion in transmtting cloth-pulling

power of the heavy l|oading, and this wg | cause an 5 uneven tightness in
pulling the cloth so that the knitting needles are seriously worn

out and the service life thereof is nuch influenced. A better power
transm ssion w || be achi eved by changi ng the engaged t oot hed
wheel s. However, it's troubl esone and I nconveni ent to change
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pi voting shaft are 15 arranged in eccentric manner, and the eccentric
rotation will «oneeséheunquirement|aftehknitted for a goaat bdctign. Sthist vl caiisghat grest dtlatlef t
sides. These are their disadvantages. The conventi onal gearbox
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difficult to precisely control the speed change ratio in using. In addition, the torque

strength of the transmission gear shaft is insufficient so that it's easy to cause the teeth
10 collapse or another troubles. Furthermore, the disassembly and the maintenance are

not easy, and its production cost is high. These are the disadvantages thereof.

In order to reach the automatic gear shift of the above-mentioned gearbox, a
clutch is an indispensable part. The separation and the connection between the
conventional clutch gear set and the stepped gear set are shown in Fig. 1. The power

15 inside of the gearbox 91 is transmitted by the drive shaft 911 to the clutch gear set
which is fixed on a rotatable guide post 912. The gearbox 91 is fitted with a stepped
gear set 92 at the center thereof which is extended outwards with a cloth-pulling
power shaft 913. A pivot shaft 931 above the gearbox 91 is pivotally disposed at one
end of a clutch slide plate 93 which inciudes a long hole 932 at the center thereof in

20  order for a moving rod 941 to bring an eccentric wheel 94 into rotation therein. The
other end side of the clutch slide plate 93 is provided with a bevel guide rail 915
slopingly extending in the direction of the center. The bevel guide rail 915 can be

received at the top side of the guide post 912.

The speed change is performed in the manner that the gearbox 91 completely
25  stops its operation to pull the moving rod 941 to enable the clutch slide plate 93 to
rotate counterclockwise. Therefore, the top of the guide post 912 is rotated by the

bevel guide rail 915 of the clutch slide plate 93 while the clutch gear set is disengaged



"stepped gear set which will thereafter drives another front stepped gear

set. Then, the tel escopi c pivot shaft of the front stepped gear set
drives a right transm ssion gear. 20 The engaged gear ratio of the right
transm ssion gear can be chosen by neans of the turn-control hand

wheel and the toothed-bar pull rod so ghat the different reduction

rotation ratio between the front stepped gear set and the right engaged

st epped gear set is produced. However, the four stepped gear sets of
the speed change gearbox are conplicate in configuration. Wen the
engaged gear speed is changed, the average 25 speed rati o of every

macr o- adj ust ablfemsthe steppad geanst 9t Tiemhe Chyish sepesetiisordusisd to be Sh‘ftech@l ghbor ed

macr o- adj ust abl e steps i s change ront ear. M er o adj ust abl e
steps of the s.aﬁejﬁ“é PEeset RosiLaR G@%@BP&‘ tgéﬂeg’@%{agﬂgé[“ishdeé Jﬁ’%ﬁ’x‘%th t he
m cr o- :

adj ust abl e st e&mdgfoftthe betv&;og\h%e r&‘n 86%3"? Irn8\r'11 od 941 restores 1tsc113ba§k 15% tthebI

steps gear set g4 gma AFL o nhfieing gﬁnh@p&s?@\q‘tb T1'(!»t9t@ s@iha? G cmbjhtgbﬂl s€t also

m cr o- adj ust abl e st erefore
5 restores 1tseif to be engaged with another toothed wheel of the stepped gear set 92,

Though the above-mentioned is able to simplify the speed change operation of
the gearbox, it's much difficult to change the engagement position of the clutch gear
set with the stepped gear set 92 because the clutch slide plate 93 mbves in a rotation
manner, the beve! guide rail 915 extends itself in a sloping way and the clutch gear set

10 is restricted by the guide post 912. A correct engagement will be achieved only after a

repeated correction of angle.

Furthermore, the circular knitting machine is situated at rapid knitting movement
for a long time. It is unavoidable that the cloth output is in trouble due to the wear-out
of the knitting needles or another defects. When the cloth output is slow, an

15 uncommon pulling force will be created by the cloth-rolling machine. Generally, a
protection apparatus is provided for prevention of a more serious defect of another
device due to the uncommon pulling force. A common device to protect against the
uncommon pulling force, as shown in Fig. 2, makes use of a cloth-pulling power shaft
913 as power output. The cloth-pulling power shaft 913 is neighbored connected to a

20  coupled sleeve 9141 of the cloth-pulling transmission shaft 914 by means of a
coupled sleeve 9131. A safety pin 916 is interposed between the coupled sleeves 9131,
9141 for connecting the both in series. A plurality of cloth-pulling rollér 82 on a
turning support 8 is driven by the cloth-pulling transmission shaft 914 for completing
the cloth-pulling and cloth-rolling action. If the cloth output is slow or in trouble

25  during the knit'ting process of the circular knitting machine, the cloth-pulling roller 82
is unable to smoothly pull out the cloth, Thus, the cloth-pulling transmission shaft 914

produces a tremendous application force so that a great torque upon the safety pin 916



found after the gear shift that the continuous speed change of the two

nei ghbor ed macr o- adj ustabl e steps is not perforned in accordance

W th the average speed. The 5 nost serious situation is that the
knitted cloth is heavy and its strip clearance doesn't neet the
requirement after knitted for a great gection. This will cause a great
cloth | oss. Moreover, the transm ssion gear shaft can be tel escopic
so that it is-nmuch nore difficult to precisely control the speed
change ratio in using. In addition, the torque strength of the
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t he center therpubiéd down so that the knitting needles are wound by cords. At last, hundred of

knitting needles would broken to cause a huge loss.

10 Taiwan Pat. No. 326816 discloses another prior art, as shown in Fig. 3, named
"energy-breaking safety apparatus for a speed change of a cloth-rolling machine”". A
toothed wheel 96 coupled with the cloth-pulling transmission shaft 914 and a locating
screw sleeve 961 are disposed at an outer cone 952 of a tapered clutch 95. The
tapered frictional force between the outer cone 952 and the inner cone 951 of the

15  tapered clutch 95 can be adjusted by means of an adjustable screw sleeve 971, a
bearing 972 and a compression spring 97. When the power is transmitted to the
toothed wheel 96 of the energy-breaking element, it will be outputted by the tapered
clutch 95 to the cloth-pulling roller 82. Accordingly, The tapered frictional force
between the outer cone 952 and the inner cone 951 of the tapered clutch 95 can be

20  adjusted by means of an adjustable screw sleeve 971, a bearing 972 and a

compression spring 97.

Consequently, wher{ the cloth-rolling machine is blocked due to an uncommon
situation while the turning support 8 continuously in rotation, the power will be
transmitted to the energy-breaking element. Moreover, when the resistance of the

25  cloth-pulling roller 82 is larger than the tapered frictional force of the tapered clutch
95 provided by the compression spring 97, a relative motion will be created between

the outer cone 952 and the inner cone 951 of the tapered clutch 95. Thus, the



20 order for a noving rod 941 to bring an eccentric wheel 94 into

rotation therein. The other end side of the clutch slide plate 93 is
provided with a bevel guide rail 915 slopingly extending in the
direction of the center. The bevel guide rail 915 can be recei ved at
the top side of the guide post 912. 6 The speed change is

performed in the manner that the gearbox 91 conpletely 25 stops its
operation to pull the nmoving rod 941 to enable the clutch slide plate 93 to
rotate countercl ockw se. Therefore, the top of the guide post 912 is
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5 uncommon cloth output to avoid the improper pull and the reactive force of a

continuous constant-speed cloth-pulling, causing the poor quality of too loose cloth
and the damage of the gearbox. In fact, the malfunction situations and reasons are
various during the knitting process of the circular knitting machine. Moreover, the
unsmooth or blocking situations for cloth output are not the same to the previous. If
10 only the cloth-pulling action is stopped instead of removal of the original defects, the
circular knitting machin; would continuously knit the poor cloth and the cloth output
continues to accumulate above the cloth-pulling rollers 82, easily causing the knitting

needles to be broken for a huge loss.
15 SUMMARY OF THE INVENTION

It is a primary object of the present invention to provide a speed change gearbox
of a cloth-rolling machine with a safety device which includes a speed change
gearbox in which a macro-adjusting gear set, a micro-adjusting gear set, a stepped

20  gear set, a clutch transmission set and a plurality of transmission shafts are installed.
When the power is transmitted to a cloth-rolling transmission shaft, the macro-
adjusting gear set and the micro-adjusting gear set pivotally mounted on the cloth-
rolling transmission shaft are driven by the transmission gear. Meanwhile, a gear with
different tooth amount ratio will be chosen to indirectly transmit the power to the

25  clutch transmission set. The clutch slide plate is used to control its engagement with

any toothed wheel of the stepped gear set so that the power transmission is achieved



5 restores itself to be engaged wi th another toothed wheel of the stepped
gear set 92. Though the above-nentioned is able to sinplify the
Speed change operation of t he gearbox, it's much difficult to change
t he engagenent position of the clutch gear set with the stepped gear
set 92 because the clutch slide plate § noves in a rotation manner,
the bevel guide rail 915 extends itself in a sloping way and the clutch
gear set 10 is restricted by the guide post 912. A correct engagenent

wi |l be achieved only after a repeated correction of angle.
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wi || be creat edolnpletehie shiftfdapptitd tonke ¢imalar heittinganeliad. [Thys, she cloth weight
protection apparatus is provided for prevention of a nore serious defect of

anot her apdstiip dis@oes cawbe stabilizad fravnidancd ofian gnéommaen clothpullindn device to
protect against the - uncommon pulling force, as shown in Fig. 2,
makes use of a cloth-pulling power shaft 913 as power output. The
cloth-pulling power shaft 913 is neighbored connected to a 20 coupl ed

sl eeve 9141 of the cl ot ' WY means of a

coupl ed sl eeve 9131. Aggggyybglgné@gf@ﬁﬁ?g%@ et vvee”?l t he coupl ed

sl eeves 9131, 9141 for connecting the both in series. Aplurality of

cloth-pulling roller 82 on a

The accomplishment of this and other objects of the invention will become

apparent from the following description and its accompanying drawings of which:

10 Fig. 1 is a perspective view of a conventional gearbox and a speed change clutch

thereof:

Fig. 2 is a schematic drawing of a conventional cloth-rolling machine showing

the protection against the uncommon cloth-pulling;

Fig. 3 is a schematic drawing of another conventional cloth-rolling machine

15  showing the protection against the uncommon cloth-pulling;

Fig. 4 is a perspective view of a gearbox and a turning support of the present

invention;

Fig. 5 is a perspective exploded view of partial elements of the speed change

gearbox of the present invention;

20 Fig. 6 is a perspective view of the assembled speed change gearbox of the

present invention;

Fig. 7 is a plan view of the assembled speed change gearbox of the present

invention;

Figs. 8A and 8B are schematic drawings of a macro-adjusting gear set of the



turni ng support 8 is driven by the cloth-pulling transm ssion shaft 914 for

conpl eti ng the cloth-pulling and cloth-rolling action. If the cloth
Output is slowor in trouble 25 during the knitting process of the
circular knitting machine, the cloth-pulling roller 82 is unable to

smoothly pull out the cloth. Thus, thegcloth-pulling transm ssion shaft 914
produces a trenendous application force so that a great torque upon the
safety pin 916 5

is created between the cloth-pulling power shaft 913 and the cloth-pulling

transm ssion shaécht @ichtio RWVidgfe dpefafibifaction;| ar ge enough to break down the
safety pin 916, the torque transm ssion between the cloth-pulling

haft 913 and h- . .| i \-SSi h 14 wil |
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machi ne, and pbor qua oose density of the cloth can be avoi ded.
However, the circular_knitting machine is stf’LII irhop(?raltion whi | e t he
cloth is not Fig. .10 1s a perspective exploded view of a clutch slide plate and a clutch

5  transmission set of the present invention;

Fig. 11 is a perspective assembly view of the clutch slide plate and the clutch

transmission set of the present invention,

Fig. 12 is a first schematic drawing of the clutch slide plate showing the

operation action;

10 Fig. 13 is a second schematic drawing of the clutch slide plate of present

invention showing the operation action thereof;

Fig. 14 a perspective view of another embodiment of the clutch slide plate of the

present invention;

Fig. 15 a perspective exploded view of a safety device of the present invention;

15 and

Fig. 16 a sectional view of the assembled safety device of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

20

Fig. 4 shows a perspective view of a gearbox and a tuming support of the present
invention. It’s apparent that the speed change gearbox 1 is pivotally disposed by
means of two turning bars 81 and two turning frame 8. A bottom supporting base 121

is extended with a main shaft used as turning support point. A cloth-pulling



f)ul | ed down so that the knitting needles are wound by cords. At |ast,

hundr ed of knitting needl es woul d broken to cause a huge loss. 10
Tai wan Pat. No. 326816 di scl oses another prior art, as shown in Fig. 3,
naned "ener gy-breaki ng safety apparatus for a speed change of a
cloth-rolling machine". A t oot hed wheel 96 coupled with the
cloth-pulling transm ssion shaft 914 and a | ocati ng screw sl eeve 961

are di sposed at an outer cone 952 of a tapered clutch 95. The

tapered frictional force between the outer cone 952 and the inner cone 951
of the 15 tapered clutch 95 can be adjusted by nmeans of an adjustable
screw sl eeve 97transgission shaft Heand; agloth-yollingrppwer alwéﬂrleag%mwcgmly wglalder at\hen

th [ t 1ft th t got hed | 96.of th
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present invention includes a macro-adjusting gear set 2, a micro-adjusting gear set 3, a
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clutch transmission set 4, a clutch slide plate 5, a stepped gear set 6 and a safety
device 7. A fixed bevel gear 12 extending from the bottom supporting base 121 serves
10 as supporting central point for turning. Two sides of the speed change gearbox 1 are
respectively connected with a cloth-pulling power shaft 16 and a cloth-rolling power
shaft 11.- The cloth-rolling power shaft 11 contains a drive gear 112 at the center
thereof, One end of the cloth-rolling power shaft 11 is engaged with the fixed bevel
gear 12 by means of a moving bevel gear 111. Therefore, a relative motion is created
15  between the moving bevel gear 111 and the fixed bevel gear 12 when the turning
frame 8 is driven to rotate by the circular knitting machine. Accordingiy, the cloth-
rolling power shaft 11 is brought in rotation. The macro-adjusting gear set 2 and the
micro-adjusting gear set 3 are respectively mounted on a first transmission shaft 13
beside the cloth-rolling power shaft 11. The stepped gear set 6 is mounted on the

20 cloth-pulling power shaft 16 at the opposite side of the speed change gearbox 1.

When the turning frame 8 turns to bring the moving bevel gear 111 and the fixed
bevel gear 12 in a relative motion, the cloth-rolling power shaft 11 will be therefore
rotated. The drive gear 112 for driving a neighbored first pivoting gear 21 of the first
transmission shaft 13 is fixed at the center of the cloth-rolling power shaft 11.

25  Thereafter, a second pivoting gear 24 on the cloth-rolling power shaft 11 is engaged
with the first pivoting gear 21 and is driven thereby. Another pivoting gears 22, 25, 23,

26 are driven in this manner. The pivoting gears 21, 24, 22, 25 , 23, 26 serve as idle



25 cloth-pulling roller 82 is larger than the tapered frictional force of

the tapered clutch 95 provided by the conpression spring 97, a
relative notion will be created between t he outer cone 952 and the

i nner cone 951 of the tapered clutch 95. Thus, the

6 transm ssion power will be consuned by the noving frictional
force. Therefore, transni ssion &Penents won't be I nstant|ly danaged.
However, in the above-nentioned prior arts, the circular knitting nmachine
can stop the rotation of the cloth-pulling rollers 82 of

cloth-pulling machine in case of 5 unconmon cl oth output to avoid the
I mproper pul | gaad ohhthe rclttetalling foovec shafif 118 and the first arahsomissiunsshafinist font - speed
cloth-pulling, causing the poor quality of too | oose cloth and the
damage of the WGenamissien. The pivating gearr$ inergagedovithomfisst transmisgosgeantt lrfewdons ar e

various during the knitting process. of the circular knittjng machine.
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not the same tﬁlahkﬁ. Rr s?e\&im%ut%dnsﬂssion gear 142 is fixed at the other end of the second
5  transmission shaft 14 and is engaged with the idle pivoting gear 32 (or 34) on the

cloth-rolling power shaft 11. Therefore, the pivoting gear 32 is engaged with the

pivoting gear 31 (or 33). A third transmission gear 131 is fixed at one end of the first

transmission shaft 13, and another third pivoting gear 161 idling on the cloth-pulling

power shaft 15 is engaged with the third transmission gear 131 and is driven thereby.

10 Accordingly, a fourth transmission gear 151 of a driving shaft 15 is engaged with the

third pivoting gear 161 to bring the driving shaft 15 in rotation. Consequently, the

clutch transmission set 4 fixed on the driving shaft 15 is in a powered state, and can

be engaged with any toothed wheel of the stepped gear set 6 to transmit the power to

the cloth-pulling power shaft 16.

15 As shown in Figs. 8A, 8B, 9A and 9B, when the power is transmitted by the
cloth-rolling power shaft 11 to the drive gear 112 which is engaged with the first
pivoting gear 21 on the first transmission shaft 13, this power can be transmitted to
the second pivoting gear 24 and then to the other pivoting gears 22, 25, 23, 26. If the
turning hand wheel 1411 drives the moving clamping piece 1413 by means of the

20 connecting rod 1412 to rotate the first transmission gear 141 slid on the second
transmission shaft 14 to engage with the pivoting gear 26, as shown in Fig. 84, it's A-
step rotation speed. The rotation speed ratio is 1:1, that is, the rotation speed ratio
between the cloth-rolling power shaft 11 and the second transmission shaft 14 is 1:1.
If the first transmission gear 141, as shown in Fig. 8B, is moved to engaged with the

25  drive geér 112 for D-step rotation speed, the increasing (or decreasing) rotation speed
is 1:8. As shown in Figs. 9A and 9B, if the turning hand wheel 1421 drives the moving

clamping piece 1413 by means of the connecting rod 1412 to rotate the second



10 only the cloth-pulling action is stopped instead of renoval of the

original defects, the circular knitting machi ne woul d conti nuously
knit the poor cloth and the cloth output continues to accumul ate
above the cloth-pulling rollers 82, easily causing the knitting

needl es to be broken for a huge | oss. 15 SUMVARY
OF THE | NVENTI ON It is alﬂrinary obj ect of the present

i nvention to provide a speed change gearbox of a cloth-rolling
machine with a safety device which includes a speed change gear box

in which a nmacro-adjusting gear set, a mcro-adjusting gear set, a stepped
20 gear set, ‘nemissien geprah&hiskidonrthe seconddransmpissierashafly 1bito tahatesrthg si on
shafts are installed %ﬁ&the Rovver ﬁortﬁ?gsmtte to.a

cloth-rol ling tgrEemeatrasition

e Riyplinggear 3 y mgajs ok therpivojag peag

tranom st on sndk (7205 s e s Rt e ERe ShBbs e 206 iscionur pi b
Wi t h di ff.6kRiMed Ebggwggmgfmgig@] L9 1o BE riERCSE oft e g&g{i Cfif 5

transmt the power to

ut transm ssi On set.

plate is usesl tgafRRll Meamviifile e dapBRARsvksidh gear 151 orfh¥ cldﬂ?f;d]ﬁ%? MhRe
the stepped gear set so that the power transm ssion is achieve

10

15

20

25

shaft 16 will be driven by the third transmission gear 131. Again, the fourth
transmission gear 151 on the driving shaft 15 is driven as well. A toothed bar 42 can
be moved by means of turning the turning hand wheel 421 through a toothed wheel
422 to shift the clutch transmission set 4. Accordingly, the engagement position of the
clutch transmission set 4 with the stepped gear set 6 can be changed for a further

adjustment of the rotation speed.

Referring to Figs. 10, 11, 12 and 13, the clutch transmission set 4 is pivotally
mounted on the driving shaft 15 by means of two clamping pieces 41. A connecting
rod 412 between two clamping pieces 41 makes a synchronic motion therewith. A
lower gear 43 and an upper gear 431 are engaged with each other between two
clamping pieces 41 which can be formed in a body and are provided with a groove for
receiving the lower gear 43 and the upper gear 431 respectively. The lower gear 43 is
fixed on the driving shaft 15 and is engaged with the upper gear 431 pivotally
interposed between two clamping pieces 41 so that an engaged transmission with the
stepped gear set 6 is achieved. A hook 423 at one end of the toothed bar 42 is inserted
between two clamping pieces 41 while the other end thereof is engaged with the
toothed wheel 422 coupled with the turning hand wheel 421, The clutch transmission
set 4 is movable on the driving shaft 15 through the toothed bar 42 by means of the
turning hand wheel 421. The middle section of the clutch slide plate 5 is provided
with an oblique main guide groove 51 haiiing at least a guide slot 52 beside the main
guide groove 51. The clutch slide plate 5 is (or not) inserted through guide slot 52.

Besides, an elongated hollow hole 53 is disposed on the surface of the clutch slide

et and

rolling
gear

y

slide
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7 while an increasing or a decreasing speed shift is chosen.
Accordingly, the required power is transmtted through a safety
device to the cloth-pulling transm ssion shaft to conpl ete the
shifting applied to the circular knitting machine. Thus, the cloth weight
and strip distance can be stabilized fgé avoi dance of an unconmon

cl ot h- pul i ng. 5 Rl EF DESCRI PTI ON OF THE DRAW NGS
The acconplishnment of this and ot her objects of the invention will becone
apparent fromthe foll ow ng description and its acconpanyi ng draw ngs of

10 e el BHP R 5o el TG TP SR RO"
draw ng of a conk&nl bafPkrodeCAfer plerhiik tHRGEH ME tFHRNBER 531 of the elongated
hotlow hole 53, one end of an eccentric wheel axle 541 of an eccentric wheel 54 is
inserted into the speed change gearbox 1. The top of the eccentric wheel axle 541 is
5 fitted with a cover 55 having a vertical screw hole 552 at the top thereof and a
horizontal screw hole 556 at one side thereof. A sunk screw 555 can be driven into
the vertical screw hole 552 to contact with a resilient element 554 for supporting
against a locating body 553. The horizontal screw hole 556 is used for inserting a
locating pin 557 fixed on the eccentric wheel axle 541. The speed change gearbox 1
10 includes a gearbox cover 18 having a through hole 181 and a plurality of grooves 182
for receiving the eccentric wheel axle 541 and the locating body 553. Accordingly,
the pivoted cover 55 is created, and the cover 55 is provided with a moving rod 551

for turning the eccentric wheel 54.

The clutch slide plate 5 included at least a guide slot 52 and a through hole 531

15 which parallel to each other. A locating post 19 is arranged in a corresponding
manner so that the locating post 19 can be riveted in the opposite direction on the
bottom side of the clutch slide plate 5 while a guide groove is installed at the

corresponding position of the speed change gearbox 1 to create the same effect.

The clutch slide plate 5 is fixed on the speed change gearbox 1 in order that the

20 locating post 19 and the eccentric wheel axle 541 are respectively inserted into the
guide slot 52 and the through hole 531 in position or for being pivotally mounted on

the speed change gearbox 1. Meanwhile, the guide post 411 of the clamping piece 41

is connected to the main guide groove 51. The eccentric wheel 54 is turned inside of

the elongated hollow hole 53 by means of the moving rod 551 for supporting against

25  the clutch slide plate 5 to make an eccentric motion. The clutch slide plate 5 is slid
downwards by means of the locating post 19 and the eccentric wheel axle 541. At this

time, the elongated hollow hole 53 drives the guide post 411 to bring the clutch



‘the protection against the unconmon cloth-pulling; Fig. 3is a
schemati c drawi ng of another conventional cloth-rolling machine 15
Showi ng the protection against the uncommon cl ot h-pul ling; Fi g.
4 is a perspective view of a gearbox and a turning support of the present

I nventi on; Fig. 5is a perzﬁgctive expl oded view of parti al

el enrents of the speed change g box of the present invention; 20
Fig. 6 is a perspective view of the assenbl ed speed change gearbox of the
present invention; Fig. 7 is a plan view of the assenbl ed speed
change gearbox of t ent ' A and 8B

are schematic d‘rfwgéeﬂﬁﬁ&‘ melignge 3@} '?}ég “E?b?%;@%‘?issé.‘ﬁ‘tsebﬁ a‘ldﬁgé slopped goar
8 set 6 are separated from each other. Thereafter, the toothed bar 42 is controlled by the
turning hand wheel 421 to enable the clutch transmission set 4 to make a reciprocate

motion on the driving shaft 15. When the clutch transmission set 4 is moved to a

5 selected position of the stepped gear set 6, the moving rod 551 has to be moved to

enable the clutch slide plate 5 to slide upwards. Then, the guide post 411 on the

clamping piece 41 is moved in the main guide groove 51 to drive the clutch

transmission set 4 to engage with another toothed wheel of the stepped gear set 6.

Accordingly, a various kinds of speed can be changed and adjusted.

10 The rotation speed of the driving shaft 15 is adjustable by means of the
engagement of the lower gear 43 with a certain toothed wheel of the stepped gear set
6. After the speed is properly reduced, it is transmitted by the cloth-pulling power
shaft 16 to the rotation speed of the cloth-pulling transmission shaft 17. The
increasing (or decreasing) rotation speed ratio of the macro-adjusting gear set 2 and
15  the micro-adjusting gear set 3, as shown in Figs. 8A and 9A, can be lie between 1:1
through 1:8. As shown in Figs, 8B and 9B, the engaged rotation speed ratio difference
between the macro-adjusting gear set 2, the micro-adjusting gear set 3 and the stepped
gear set 6 can be lie in 1:16. The more toothed wheels of the stepped gear set 6 and
the greater tooth number difference there is, the greater speed change transmitted by
20  the cloth-rolling power shaft 11 there is. Especially, the differential tooth number
ratio of the micro-adjusting gear set 3 is just the half of that of the macro-adjusting
gear set 2 and the stepped gear set 6. That is, the differential ratio of the engagement
rotation speed of the macro-adjusting gear set 2 with the micro-adjusting gear set 3 is
in a manner of selective speed, supplementing the rotation speed of different half
25  selective speed section. Accordingly, the insufficiency of the rotation speed ratio
between the macro-adjusting gear set 2 and the stepped gear set 6 is supplemented. In

addition, An uneven repetition of the certain step of the speed change adjustment can



‘present invention showing the operation action; Figs. 9A and 9B

are schematic drawi ngs of a mcro-adjusting gear set of the pr esent
Jdnvention show ng the operation action; Fig. 10 is a
perspective expl oded view of a clutch slide plate and a clutch 5

transm ssion set of the present invention; Fig. 11 is a
perspective assenbly view of the cl utclslide pl ate and the clutch

transm ssion set of the present invention; Fig. 12 is a first
schematic drawing of the clutch slide plate show ng the operation
action; 10 Fig. 13 is a second schematic drawing of the clutch
slide plate of ?ﬁ%@@ﬁg I nventi on showi ng the operation action

t her eof ; Fig. 14 a perspective view of another enbodi nent of the

clutch slide plat eAohowhén Fig. 14, the plosgaedthollow dole 58 of the clutch slide platEisgs a 15 a
perspective expl oded view of a safety device of the present invention; 15
and thraygh heleaTwe stotso?2| and | Bvare fdispesed an periatiéle When fassepblgdya ce of
the present inventjon. . . . . . .
locating post 191 together with the locating post 19 is respectively inserted into the
5 slots 522 and 52. The eccentric wheel 54 is rotated in the elongated holiow hole 53 by
means of two locating posts 191, 19 and the slots 522 and 52. Accordingly, a identical

sliding effect of the eccentric wheel 54 is created.

Referring to Figs. 15 and 16, the safety device 7 includes a transmission shaft

sleeve 71, an output shaft sleeve 72 and a safety pin 73. The center of the output shaft

10 sleeve 72 is fitted with a shaft hole 721 for inserting the cloth-pulling power shaft 16
which is fixed by a key 162 in the shaft hole 721. The output shaft sleeve 72 contains

a plurality of locating grooves 722 and a through hole 723 around the rim thereof. A
screw hole 724 is laterally disposed on the outer rim of the output shaft sleeve 72 for
turning a sunk screw 7241 to press against the key 162. Again, the center of the

15  transmission shaft sleeve 71 contains a shaft hole 711 for inserting the cloth-pulling
transmission shaft 17 which is fixed by a key 171 in the shaft hole 711. A through

hole 713 and a screw hole 712 are dispose in parallel at the outer side of the shaft

hole 711. A sunk screw 7121 can be driven into rear side of the screw hole 712. A
locating element 715 is pressed against by the sunk screw 7121 through a resilient

20 element 714 while the sunk screw 7121 projects forwards. A screw hole 716 is
laterally disposed on the outer rim of the transmission shaft sleeve 71 for turning a

sunk screw 7161 to press against the key 171. Accordingly, the transmission shaft
sleeve 71 and the output shaft sleeve 72 correspond to each other and are connected

by means of a safety pin 73 (or a screw together with a nut 731) to penetrate through

25  the through holes 713, 723. Consequently, the cloth-pulling power shaft 16 and the
cloth-pulling transmission shaft 17 can synchronically transmit the power. At this

time, the locating element 715 inside of the screw hole 712 of the transmission shaft



‘DETAI LED DESCRI PTI ON OF THE PREFERRED

EVMBODI MENT 20 Fig. 4 shows a perspective view of a gearbox and
a turning support of the present i nvention. It's apparent that the
speed change gearbox 1 is pivotally disposed by means of two turning
bars 81 and two turning frame 8. A boti$n1supporting base 121 IS
extended with a nmain shaft used as turntng support point. A clqgth-pulling

9 transm ssion shaft 17 and a cloth-rolling power shaft 11 are
respectively installed at t wo sides of the speed change gearbox 1.

The transnission el enent s ge.g.‘. transm ssion chain or belt, not
shown) inside ofleeavmél pigssail hy afrosiliont Qerannt 74 injusiiaeked inthe locating groove 722
cloth-pulling roIt ers 82 zﬁ’?’l of the cloth-pulling transm ssion shaft
17 while a 50n th. pfpyt sh ﬁ?ﬂﬁ ol ler 83 behind is driven by the
cloth-rolling power shaft 11.
A tremendous torque between the cloth-pulling power shaft 16 and the cloth-
pulling transmission shaft 17 is produced in case of an uncommon cloth-rolling and a
5 great resistance. If the safety pin 73 is broken, the power is transmitted by the
frictional force between the transmission shaft sleeve 71 and the output shaft sleeve
72, wherein the resilient element 714 presses against the locating element 715 to
enable it to be locked in the locating groove 722. (The pressing force against the
resilient element 714 can be changed by the sunk screw 7121 while the pressing force
10  of the locating element 715 is also changed.) Accordingly, a sliding frictional state is
formed between the clot’h-pﬁlling power shaft 16 and the cloth-pulling transmission
shaft 17. This can protect the internal gear of the speed change gearbox 1 from
defects due to an overloaded torque. Meanwhile, the cloth-pulling rollers 82 stops to
pull cloth so that the damage of the elements of the cireular knitting machine can be
15 avoided. At this time, a relative rotation between the transmission shaft sleeve 71 and
the output shaft sleeve 72 is created while the locating element 715 also rotates in the
locating grooves 722, In addition, a regular striking sound is produced in changing the

engagement with the locating grooves 722 so that people can be warned to perform

the trouble-shooting.

20 Many changes and modifications in the above-described embodiments of the
invention can, of course, be carried out without departing from the scope thereof.
Accordingly, to promote the progress in science and the useful arts, the invention is

disclosed and is intended to be limited only by the scope of the appended claims.



Ref erri ng to Figs. 5, 6 and 7, the speed change gearbox 1 in accordance

with the present invention includes a macro-adjusting gear set 2, a
m cro-adjusting gear set 3, a clutch transm ssion set 4, a clutch
slide plate 5, a stepped gear set 6 and a safety device 7. A fixed
bevel gear 12 extending fromthe botto 6'supporting base 121 serves 10

as supporting central point for turning! Two sides of the speed change
gearbox 1 are respectively connected with a cloth-pulling power
shaft 16 and a cloth-rolling power shaft 11. The cloth-rolling power
shaft 11 contains a drive gear 112 at the center t hereof. One end of

the cloth-rolling power shaft 11 is engaged with the fixed bevel

gear 12 by neans of a noving bevel gear 111. Therefore, a relative notion
is created 15 b nt novi ng bevel gear 111 and the fixed bevel gear
12 when the5tur‘mlﬁgt1¥ﬁa’m&ﬁsérre 8 is driven to rotate by the circular
knitting machi ne. Accordingly, the cloth- rolling power shaft 11 is
brought in rotatidnA speal chaagogadijon of iarvdptigadiingsichiheamith 8 kefety device at

m cr o- adj usti n? gear set 3 are respectively nounted on a first transm ssion
shaft 13 easloomiesiigie cl ot h-rol ling power shaft 11. The stepped gear
set 6 is nounted on the 20 cloth-pulling power shaft 16 at the opposite
side of the speed acfeabee wherboasm kide is supported by a bt dupporting bs€ gn ftlieane 8

turns to bring the noving bevel gear 111 and the fixed bevel gear 12
in arelative mowmndnsid betosi aippertiog Ibaseghavinger fisdthbevell geanickiending thdlreef or e
10  turning center of said gearbox, said gearbox being connected to a turning frame, at
least a locating post projecting at the top side of the rim of said gearbox, a cloth-
pulling power shaft and a cloth-rolling power shaft being disposed at two sides of said
gearbox, said cloth-rolling power shaft contains a drive gear at the center thereof, one
end of said cloth-rolling power shaft being engaged with a fixed bevel gear by means
15 ofa moviqg bevel gear, said cloth-rolling power shaft having a first and a second
transmission shafts at two sides thereof so that a relative motion is created between

the moving bevel gear and the fixed bevel gear when said turning frame is rotated by

a circular knitting machine;

a macro-adjusting gear set having a plurality of pivoting gears idled on said

20 cloth-rolling power shaft and said first transmission shaft at one side thereof, each of
said pivoting gears being reciprocately connected and engaged with one another, a
second transmission shaft being disposed at the other side of said cloth-rolling power

shaft, two transmission gears synchronically turned and making an axial reciprocate
sliding movement, one of said transmission gears being engaged with pivoting gears

25  respectively for receiving the power transmitted by said cloth-rolling power shaft and

I



rotated. The drive gear 112 for driving a neighbored first pivoting gear 21

of the first transm ssion shaft 13 is fixed at the center of the
Lcloth-rolling power shaft 11. 25 Thereafter, a second pivoting gear 24
on the cloth-rolling power shaft 11 is engaged with the first

pivoting gear 21 and is driven thereby, _Another pivoting gears 22, 25, 23,
26 are driven in this manner. The pivo%?ng gears 21, 24, 22, 25, 23, 26
serve as idle 10

gear on the cloth-rolling power shaft 11 and the first transm ssion shaft
13 for transm ssion. The pivoting gear 26 is engaged with a first
transni ssi on geé?ldfiﬁltfmsﬁ’éﬁm“haﬁ on the second transnission shaft 14 at

t he opposite side of the cloth-rolling power shaft 11. A second
transm ssi on gear 34dciosadfustigcheatseitiaeingi plaraligrod pivbtingpears édtaiwh saidxloth-
transm ssion shaft 14 and is engaged with the idle pivoting gear 32 (or 34)
on the c ralling poivki ﬁbaﬂomngrsaisihﬁfs‘t tiansmifdiey shaft @f anhesids (hargofg agear 32
is engaged with the pi voting gear 31 (or 332_ A third transm ssion
gear 131 is fi x EQresponging gﬁgmgflo@ 1ggars heingt fixed on the first transmission shaft and

5 engaged with pivoting gears, one transmission gear synchronically turned to make an
axial reciprocate sliding movement being engaged with one of the pivoting gears so
that the power is transmitted from the second transmission shaft through the cloth- .

rolling power shaft to the first transmission shaft;

a stepped gear set disposed at the center of said cloth-pulling power shaft inside

10 of said gearbox, a driving shaft extending in parallel and being disposed at one side of
said stepped gear set, one end of said cloth-pulling power shaft having an idling
pivoting gear respectively engaged with two transmission gears of said transmission

shaft and said driving shaft so that the power of said first transmission shaft can be

transmitted to said driving shaft;

15 a clutch transmission set pivotally mounted on said driving shaft by means of
two clamping pieces, a connecting rod between two clamping pieces making a
synchronic motion therewith, a lower gear and an upper gear being engaged with each
other between two clamping pieces which are provided with a groove for receiving
said lower gear and said upper gear respectively, said lower gear being fixed on said

20  driving shaft and engaged with said upper gear pivotally interposed between two
clamping pieces so that an engaged transmission with said stepped gear set is
achieved, a hook at one end of a toothed bar being inserted between two clamping
pieces while the other end thereof is engaged with said toothed wheel coupled with a
turning hand wheel, said clutch transmission set being movable on said driving shaft

25  through said toothed bar by means of said turning hand wheel;

a clutch slide plate whose middle section is provided with an oblique main guide -

—_—
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‘transnission shaft 13, and another third pi voting gear 161 idling on the
cloth-pulling power shaft 15 is engaged with the third transm ssion
-gear 131 and is driven thereby. 10 Accordingly, a fourth transm ssion
gear 151 of a driving shaft 15 is engaged with the third pivoting
gear 161 to bring the driving shaft 15 %n rotation. Consequently, the
clutch transm ssion set 4 fixed on the driving shaft 15 is in a powered
state, and can be engaged with any toothed wheel of the stepped gear
set 6 to transmt the power to the cloth-pulling power shaft 16. 15

[ [ ] ' d by th
Sl othorol |1 ng. PRGNS ToR ARpvipE o e gk o gt Skl SRYink Pishes BvEWgthliest i ¢ -
the first guillé VISt ﬂ)ﬁﬂe gﬁ@fnag)]guﬁi@ [d8Ge For 'E%wan&%@%%i&ﬂd?@ @Qﬂyﬁﬂl(’?"he;h![ 2

power can be trEnSnitt e e secon ng' gea

the other pivot ilegged®ax,Sanelongdied hé’lﬁ)w Réie bélﬁ%fdﬂﬁosed on the &Hﬁ&' &Qh@%ﬂx@ch""hee'
1411 drives the noving clanping piece 1413 by neans of the connecti ng

rod 1412 to rot slide plite, £ thraigh holrieing sposed geite orékindsdldngataﬂhélm 5616 @rd
transm ssion shaft 14 to engage with the pivoting gear 26, as shown in Fig.
8A, it's A 3 receiviggep eecontre Woerl edeefthn eWeatrrcovlaentohe }slm{dlj( Inaitedanisaidl: 1,
that is, the rotation s?eed ratio etween the cloth-rolling power
shaft 11 and t h&%aERaXotig qprOéP@M@%ﬂtﬁﬁwgq@hwng@tepéedrvlﬂﬂamovmg rod for mavinef i r st

transm ssion ge?ald éc%%ﬁtng \S;vhese sal cfuﬂ:h sflc%' plzgeBbeingsmg\%\(/i%v en salf ecgcn? lecdwl\f\éei 12 the

tumned, said clutch slide plate making a sliding movement by means of the sliding

guide of said locating post and said eccentric wheel so that said upper gear of said .
10 clutch transmission set is able to change the engagement situation with said stepped

gear set 6, the driving shaft being also transporting power to said stepped gear set in

casc the engagement between said upper gear and said stepped gear set;

a safety device having a transmission shaft sleeve, a output shaft sleeve and a

safety pin, said transmission shaft sleeve and said output shaft sleeve being

15 neighbored to each other and respectively fixed on said cloth-rolling power shaft and
said cloth-pulling power shaft of said gearbox, a plurality of locating grooves and a
through hole being disposed on the neighbored connection surface while a through

hole and a screw hole are provided on the other surface, the inside of said screw hole
having a resilient element to support against a locating element, said safety pin

20  penetrating through said through hole of said transmission shaft sleeve and said
output shaft sleeve so that the power output shaft and cloth-pulling transmission shaft

are able to be coupled for synchronically transmitting power while said locating
element supported against by said resilient element inside of said screw hole of said
transmission shaft sleeve is just locked in the locating groove of said output shaft

25  sleeve so that a regular collision sound in case that the safety pin is broken is created

by means that said locating element is pivoted in each of said locating grooves.

R



25 drive gear 112 for D-step rotation speed, the increasing (or
decreasing) rotation speed Is 1:8. As shown in Figs. 9A and 9B, if
the turning hand wheel 1421 drives the noving cl anpi ng pi ece 1413 by
means of the connecting rod 1412 to rotate the second

11 transm ssion gear 142 slid,qon the second transm ssion shaft 14
to change the engagenent positi& with the pivoting gear 31 (or 33)
by neans of the pivoting gear 32 (or 34), the rotation speed can

al so be changed. In addition, the power will be transmtted by the
first transm ssion shaft to the right side aof fhe speed ¢

gear box 1. I\/banvx/m 1% ftpﬁ § Eﬁctg‘?a‘ ?%W‘@E‘}er’ﬂ@a{ %T"bﬁ‘ fiﬁg ?i‘)‘trﬁu‘bul ling
power dr iven i k.d transm

Agai n, the fourt i s ol fet o) R el i P Ao ik Glae s
driven as well flp(gﬁg}%} "%%n ffercntgal&ﬂ%gﬁlﬁﬂiﬂs‘ﬁqclﬁ&eﬁ?ans of turning the

turni ng hand wheel 421 thr oot he

5 3. A speed change gearbox as claimed in claim 1, wherein said macro-adjusting
gear set, said micro-adjusting gear set and said clutch transmission set are well-
distributed at two sides of said fixed bevel gear in said gearbox for an excellent

weight balance of two sides of said fixed bevel gear so that the cloth-rolling machine

turns more smoothly.
10
4. A speed change gearbox as claimed in claim 1, wherein said locating post of
said gearbox is installable at the lower side of said clutch slide plate while said
gearbox is provided with guide grooves at corresponding position.
15 5. A speed change gearbox as claimed in claim 1, wherein said elongated hollow

hole of said clutch slide plate is constructed as elongated hole for serving as another

guide groove.

6. A speed change gearbox as claimed in claim 1, wherein said locating post of
20  said gearbox and said guide grooves of said clutch slide plate are many in amount and

are disposed in pairs.

7. A speed change gearbox as claimed in claim 1 or 4, wherein said guide
grooves on said clutch slide plate or said gearbox are constructed as elongated

25  through hole.

-
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422 to shift the clutch transmission set 4. Accordingly, the engagenent
position of the 10 clutch transm ssion set 4 with the stepped gear set 6

can be changed for a further adj ustmrent of the rotation speed.
Referring to Figs. 10, 11, 12 and 13, the clutch transm ssion set 4 is
pivotally nmounted on the driving shaft 15 by neans of two cl anping
pi eces 41. A connecting rod 412 % ween two cl anpi ng pi eces 41 nakes
a synchronic notion therewith. A 15 |ower gear 43 and an upper gear 431
are engaged with each ot her between two cl anpi ng pi eces 41 which can
be formed in a body and are provided with a groove for receiving the

| ower gear 43 and the upper gear 431 respectively. The |lower gear 43 is
fixed on the driving shaft 15 and is engaged with the upper gear 431
pivotal ly i nterpexed chagowenbexnes clhizepiinglaph de es4 4whereintsaidt guide
engaged transm ssion with the 20 stepped gear set 6 is achieved. A hook
423 at one end @foovesconsaigotiich shide plate or said gpadpx atg constructed scalqigeted gippve

cl anpi ng pieces 41 while the other end thereof is engaged with the

toot hed wheel 4%BOtPESHREM - with the turning hand wheel 421. The clutch
transm ssion set 4 is novable on the driving shaft 15 through the

t oot hed bar 42 by neans of the turni ng hand wheel 421. The m ddl e
section of the clutch slide plate 5 is provided 25 wth an oblique main

gui de groove 51 hawy Rgpadd éhaeﬁ%_tgeﬁb&as%i@é@ﬁl chdm e FhélEintshig eo@httic wheel
gui de groove 51. The clutch slide plate 5 is (or not) inserted through
gui de sl ot 52. axle inclidizsiadeser adthectbp rigeof dindhalldbatingpinpehBrates thtvpaghoméld on

the surface of the clutch slide
cover for being fixed on said eccentric wheel axle.

10 10. A speed changé gearbox as claimed in claim 9, wherein said cover contains a
vertical screw hole at the top thereof and a horizontal screw hole at one side thereof,
and wherein a sunk screw can be driven into said vertical screw hole to contact with a
resilient element for supporting against a locating body, and wherein the horizontal
screw hole is used for inserting a locating pin fixed on said eccentric wheel axle, and
15  wherein said gearbox includes a gearbox cover having a through hole and a plurality
of grooves for receiving said eccentric wheel axle and the locating body so that a

pivoted cover is created.

11. A speed change gearbox as claimed in claim 10, wherein said resilient

20  element is constructed as spring.

12. A speed change gearbox as claimed in claim 10, wherein said locating body

is constructed as steel ball.

25 13. A speed change gearbox as claimed in claim 1, wherein a key is inserted

TR




12 plate 5, and a through hole 531 is disposed therein. The

t hrough hol e 531 serves as sliding guide groove. After penetrating

t hrough the through hole 531 of the el ongated hol | ow hol e 53, one
end of an eccentric wheel axle 541 of an eccentric wheel 54 is

I nserted into the speed change gear box é. The top of the eccentric wheel
axle 541 is 5 fitted with a cover % havi ng a vertical screw hole 552
at the top thereof and a hori zontal screw hole 556 at one side
thereof . A sunk screw 555 can be driven into the vertical screw hole

552 t h I
Cocati ng body sestvernaniaproraf el e rurB st LRI b Rareer sid o "2 °
ocaling pin SSiudiitteaflisB HHE Gl LafsnflRR! shal| feerd for Hlif W?jﬁes@ﬂ@nge

gear box | i'nc es gear box cover 18 having a through ho 181 and a
plurality of ar ogyeer 182 - for receiving the eccentric wheel axle 541
and the |ocating body 553. Accordingly,

5 14. A speed change gearbox as claimed in claim 1, wherein a screw hole is
laterally disposed at outer rim of said output shaft sleeve and transmission shaft
sleeve for driving a sunk screw to press agaitist a key disposed between said power

output shaft and output shaft sleeve.

10 15. A speed change gearbox as claimed in claim 1, wherein a sunk screw is
driven at the screw hole rear side, and wherein the force of said resilient element to

press against said locating element is adjustable by turning said sunk screw.

16. A speed change gearbox as claimed in claim 1, wherein said safety pin is

15  fixed by a screw joining a nut.

17. A speed change gearbox as claimed in claim 1, wherein said locating element
pressed by said resilient element inside of said screw hole of said transmission shaft

sleeve is constructed as a ball.
20

18. A speed change gearbox as claimed in claim 1, wherein said locating element
pressed by said resilient element inside of said screw hole of said transmission shaft

sleeve is constructed as projecting curved post from an end.

"



the pivoted cover 55 is created, and the cover 55 is provided wth a noving
rod 551 for turning the eccentric wheel 54. The cl utch
slide plate 5 included at |east a guide slot 52 and a through hole 531 15
whi ch parallel to each other. A locating post 19 is arranged in a
correspondi ng manner so that the | ocating post 19 can be riveted in
t he opposite direction on the b&2t om si de of the clutch slide pl at e
5 while a guide groove is installed at the correspondi ng position of
t he speed change gearbox 1 to create the sane effect. The

lutch slide plat LS fixed t d ch box I i der that
the 20 1 ocating dish e eihined et Shared Wdh CPeeRhpurlofeger  ve y

inserted into thg constructed@slinde S! ot 52 and the through hole 531 in position
or for being pivotalfy nount ed on t he speed change gearbox 1.
Meanwhi | e, the guide post 411 of the clanping piece 41 is connected
to the main guide groove 51. The eccentric wheel 54 is turned inside of

t he el ongated hol |l ow hol e 53 by neans of the noving rod 551 for supporting
agai nst 25 the clait Alspeedictimngp pedrboxmstchimekia cduimdc odeatiniacplurel ofgioovéhe
clutch slide plate 5is slid downwar ds by neans of the |ocating post
19 and the edcerf¢iopndripdegleeysre copstructentin@adial manner.  tj nme, the el ongat ed
hol | ow hol e 53 drives the guide post 411 to bring the clutch

21. A speed change gearbox as claimed in claim 20, wherein the whole of said
grooves and the other side thereof are arranged in a manner of ring-shaped projecting

teeth.

10

22. A speed change gearbox as claimed in claim 20, wherein the whole of said

grooves and the other side thereof are arranged in a manner of ring-shaped waves.
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13 transm ssion set 4 in notion so that the clutch transm ssion
set 4 and the stepped gear set 6 are separated from each other.
Thereafter, the toothed bar 42 is controlled by the turni ng hand
wheel 421 to enable the clutch transm ssion set 4 to nake a reciprocate
notion on the driving shaft 15. When the clutch transm ssion set 4 is noved
to a 5 sel ect ed position of t he st@fs”ped gear set 6, the noving rod 551
has to be noved le the clutch slide plate 5 to slide upwards.
Then, the gui deS EP $ﬂAUﬁEt &EARBOX QFahpi SFQEEPMU&TABLED@&TH-the
mai n gui de gr od¥OLEING MACHINEWHH ABARETY DEVIGE ansmi ssion set 4 to
engage with another toothed wheel of the stepped gear set 6.

Accordi ngly, a various kinds of speed can be changed and adjusted. 10

The rotation speed of the driving shaft 15 is adjustable by neans of the

engagenent of twggwgﬁm@ﬁmgct@m n toothed wheel of the stepped
: ter t '

gear set e speed i s proper y reduced, it is transmtted by
the cloth-pulling power shaft 16 to the rotation speed of the
cloth-pulling transm ssion shaft 17. The i ncreasing (or decreasing)

rotation speed ratio of the macro-adjusting gear set 2 and
The present invention relates to a speed change gearbox of a cloth-rolling

machine with a safety device which includes a speed change gearbox in which a

5 macro-adjusting gear set, a micro-adjusting gear set, a stepped gear sct, a clutch
tmﬁsmission set and a plurality of transmission shafis are installed. When the power is
transmitted to a cloth-rolling transmission shaft, the macro-adjusting gear set and the
micro-adjusting gear set pivotally mounted on the cloth-rolling transmission shaft are
driven by the transmission gear. Meanwhile, a gear with different tooth amount ratio

10 will be chosen to indirectly transmit the power to the clutch transmission set. The
clutch slide plate is used to control i_ts engagement with any toothed wheel of the
stepped gear set so that the power transmission is achieved while an increasing or a
decreasing speed shift is chosen. Accordingly, the required power is transmitted
through a safety device to the cloth-pulling transmission shaft to complete the shifting

15  applied to the circular knitting machine. Thus, the cloth weight and strip distance can

be stabilized for avoidance of an uncommon cloth-pulling.

Figure 4.



15 the m cro-adjusting gear set 3, as shown in Figs. 8A and 9A <can be lie

between 1:1 through 1:8. As shown in Figs. 8B and 9B, the engaged
rotation speed ratio difference bet ween the macro-adjusting gear set
2, the mcro-adjusting gear set 3 and the stepped gear set 6 can be

lie in 1:16. The nore toothed wheels of the stepped gear set 6 and

the greater tooth number difference tAé26 i s, the greater speed change
transmtted by 20 the cloth-rolling power shaft 11 there is. Especially,
the differential tooth nunber ratio of the mcro-adjusting gear set
3 is just the half of that of the nmacro-adjusting gear set 2 and the
stepped gear set 6. That is, the differential ratio of the engagenent
rotation speed of the nmacro-adjusting gear set 2 with the m cro-adjusting
gear set @is

in a manfery of sel ective speed, supplenenting the
rotation &p of differ sel ective speedssection.
Accordingly, i nsuf fi c\ency \of ?NE ropatt-an speed Rio bet ween
t he macro-adjustin (% et 6. is suppl enented.

) in step of the speed

14

In addi tion,
change adj ustnent can
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be avoi ded. As shown in Fig. 14, the elongated holl ow hole 53
of the clutch slide plate 5is a t hrough hole. Two slots 522 and 52
are disposed in parallel. Wen assenbl ed, a | ocating post 191
together with the locating post 19 is respectively inserted into the 5
slots 522 and 52. The eccentric wheel 54 is rotated in the elongated hol | ow

hol e 53 by nmeans of two Iocatiﬁélﬁosts 191, 19 and the slots 522 and
52. Accordingly, a identical sliding effect of the eccentric wheel

54 is created. Referring to Figs. 15 and 16, the safety device
7 includes a transm ssion shaft sl eeve 71, an output shaft sleeve 72

and a safety pin 73. The center of the output shaft 10 sleeve 72 is
fitted with a shaft hole 721 for inserting the cloth-pulling power shaft 16
which is fixed by a key 162 in the shaft hole 721. The out put shaft sleeve

72 contains a plurality of locating grooves 722 and a through hol e
723 around the rimthereof A screw hole 724 is laterally di sposed on
the outer rim o the output shaft sleeve 72 for turning a sunk screw
7241 to press agai nst the key 162. Again, the center of the 15
transm ssi on shaf | eeve 71 contains a shaft hole 711 for inserting the
cloth-pulling ransm ssion shaft 17 which is fixed by a key 171 in

the shaft hole 711. At

9141

916

Fig.2
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‘hol e 713 and a screw hole 712 are dispose in parallel at the outer side of

t he shaft hole 711. A sunk screw 7121 can be driven into rear side
of the screw hole 712. A | ocating el ement 715 is pressed agai nst by
the sunk screw 7121 through a resilient 20 el ement 714 while the sunk
screw 7121 projects forwards. A screw hole 716 is | ateral |l y di sposed

on the outer rimof the transm ssion 3#dBt sleeve 71 for turning a

sunk screw 7161 to press against the key 171. Accordingly, the transm ssion
shaf t sl eeve 71 and the output shaft sleeve 72 correspond to each

ot her and are connected by neans of a safety pin 73 (or a screw
together with a nut 731) to penetrate through 25 the through holes 713,
723. Consequently, the cloth-pulling power shaft 16 and the

cloth-pulling transm ssion shaft 17 can synchronically transmt the power.

At this time, the locating elenent 715 inside of the screw hole 712
of the transm ssion shaft
15 sl eeve 71 pressed by a resilient el enent 714ff§ just locked in
the | ocating groove 722 °
= o
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on the output shaft sleeve 72. A trenendous torque between the
cloth-pulling power shaft 16 and the cl ot h- pul i ng transm ssion
shaft 17 is produced in case of an uncommon cloth-rolling and a 5 gr eat
resistance. If the safety pin 73 is broken, the power is transmtted by the
frictional force between the transm ssion shaft sleeve 71 and the out put

shaft sl eeve 72, wherein the r 8418 ent el enent 714 presses agai nst
the locating element 715 to enable it to be locked in the |ocating
groove 722. (The pressing force against the - resilient element 714

can be changed by the sunk screw 7121 while the pressing force 10 of the
| ocating elenent 715 is al so changed.) Accordingly, a sliding frictional

state is formed between the cloth-pulling power shaft 16 and the
cloth-pulling transm ssion shaft 17. This can protect the internal
gear of the speed change gearbox 1 from defects due to an overl oaded
torque. Meanwhile, the cloth-pulling rollers 82 stops to pull cloth

so that the danage of the elenents of the circular knitting nachi ne can be .
15 avoided. At this tinme, a relative rotation between the transm ssion

shaft sleeve 71 and the output shaft sleeve 72 is created while the
| ocating elenent 715 also rotates in the | ocating gpooves 722. In
addition, a regular striking sougd is pr ed in changing the

engagenent with the locating gro at "people cgn be warned to

perform




t he troubl e-shooting. 20 Many changes and nodifications in the
above- descri bed enbodi nents of the I nvention can, of course, be
carried out without departing fromthe scope thereof Accordingly, to
pronote the progress in science and the useful arts, the invention is

di sclosed and is intended to be limted only by the scope of the appended

cl ai nms. 5/16 16 5
VWhat Is Clained Is: 1. A speed change gearbox of a
cloth-rolling machine with a safety device at | east conpri sing:

a gear box whose bottom side is supported by a bottom supporting base on the
ground, said bottom supporting base having a fixed bevel gear extending to
t he
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10 turning center of said gearbox, said gearbox being connected to a
turning frane, at | east a | ocating post projecting at the top side
©of the rimof said gearbox, a cloth- pul l'i ng power shaft and a
cloth-rolling power shaft being disposed at two sides of said

gearbox, said cloth-rolling power shaft contains a drive gear at the center

t hereof, one end of said cloth6/36iing power shaft being engaged
with a fixed bevel gear by neans 15 of a noving bevel gear, said
cloth-rolling power shaft having a first and a second transm ssi on

shafts at two sides thereof so that a relative notion is created between

t he novi ng bevel gear and the fixed bevel gear when said turning frane is
rotated by a @ rcular knitting nachine; a

macr o- adj usting gear “set having a plurality of pivoting gears idled on said
20 cloth-rolling pgwer shaft and said first transm ssion shaft at one

side thereof, each o sai d pivoting gears being reciprocately
connected and engaf&d w th _one another, a second transm ssion shaft
bei ng di sposed at % otMer\side of said cloth-rolling power shaft,
two transm@si on g synchxonically turned and nmaeki ng an axi al

.\.”“
reci procate Oi‘,; (opvenent, &ne of said transm ssion gears being
engaged wi t lvpi va Gﬁii s\ " respedtively for receiving the power
transnitted By sai t(@' o\ ng power\shaft and
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17 said first transm ssion shaft; a mcro-adjusting
gear set having a plurality of pivoting gears idled on said cloth-

4$0olling power shaft and said first transm ssion shaft at one side thereof,
a correspondi ng transm ssion gear being fixed on the first
transm ssi on shaft and 5 engaged with pivoting gears, one transni ssion
gear synchronically turned to nake an7/16 axi al reciprocate sliding
novenent bei ng engaged with one of the pivoting gears so that the
power is transmtted fromthe second transm ssion shaft through the cloth-
rolling power shaft to the first transm ssion shaft; a stepped
gear set disposed at the centdh.of said cloth-pulling paqwer shaft inside
10 of said gearbox, a driving skaft extending iGparall el and bei ng

di sposed at one side of sai d gearSH@t, one end of said
cloth-pulling power shaft haviwg an|fgng Wi votijng gear

respectively engaged with two Tres on gearg of said transm ssion
e_power pf said f'£§t transm ssion

|
wiviqd shaftd o
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15 a clutch transm ssion set pivotally nounted on said driving shaft
by nmeans of two cl anpi ng pi eces, a connecting rod between two

<l anpi ng pi eces nmaking a synchronic notion therewith, a | ower gear
and an upper gear being engaged with each ot her between two cl anpi ng
pi eces which are provided with a groove for receiving sai d | owner
gear and said upper gear respectivel y8/d6id | ower gear being fixed on said
20 driving shaft and engaged with said upper gear pivotally interposed

bet ween two cl anpi ng pi eces so that an engaged transm ssion with

sai d stepped gear set is achi eved, a hookgqpt one end of a toothed
bar being inserted between two cIanpindH ¥ pgeces while the other end
thereof is engaged with said toothed wigel cPupled with a turning

hand wheel, said clutch _transm ssion sgt being npvable on said driving

shaft 25 through ‘% hed bar ng o id_turning hand wheel ;
a clutch slide pl at¥ £ seetjon|i g pr ded with an oblique main
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broove for receiving a guide post at the top of said clanping pieces,

havi ng at | east a gui de sl ot beside said main guide groove for
+eceiving a correspondi ng gui de post on t he gearbox, an el ongated
hol | ow hol e bei ng di sposed on the surface of the clutch slide

pl ate, a through hol e being disposed inside of said el ongated holl ow hol e
for 5 receiving an eccentric whe®/1%l e of an eccentric wheel to be
pivotally located on said gearbox, the top of said eccentric wheel
bei ng extended with a noving rod for noving . said eccentric wheel,

said clutch slide plate being noved when said eccentric wheel is

turned, said clutch slide plate making a sliding noygnent by neans of the
sliding gui de of said |ocating pogt and sai gqueccentric wheel so
that said upper gear of said 10 clutc® transms§f,on set is able to
change the engagenent situation with saidf stepped gear set 6, the
driving shaft being al so tragsporting pover to sai df stepped ge set in

ai d upper _gear pnd sa'dﬁgLepped sar set;

N Shrsi 1 5 out put” shaft sl eeve
1 d said out put

case the engagenent _p
a safety devi ce-havi Ig
and a safety

N

shaft sl eeve being i it t h hgr #hd-Tespectively fixed
on said cloth-rol I'i ngy Haf q aifl c oag-pullingngmer shaf t
of sai d gear bog,—a_pl dgf | oqgatlifhg grlog a
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mthrough hol e bei ng di sposed on the nei ghbored connection surface while a

t hr ough hol e and a screw hole are provided on the other surface, the
inside of said screw hole having a resilient el enent to support
against a locating elenment, said safety pin 20 penetrating through said
t hrough hol e of said transm ssion shaft sleeve and said out put shaft

sl eeve so that the power output shaftl@Al6c¢cl ot h-pul ling transmi ssion shaft
are able to be coupled for synchronically transmtting power while said

| ocati ng el enent supported a%]nst by said resilient elenent inside
of said screw hol e of sai.rﬁ,,{ t sm ssion shaft sleeve is just |ocked
in the |ocating groove o a] fut sgmft 25 sleeve so that a regul ar

0 N
collision sound in case&shg Q«}- pi5r53 s broken is created by
neans that said | oggti ng~8 TLIN ed5'5§ each of said |ocating
o

H()

kS

grooves. ", 19

2. A speed change_g€ar box %\- n cladng 1s59%herein the differential

ratio of “saj d ;‘gu’m«--’e gea et™~gnd said m cro-adjusting
R\ .

gear set are adj ustaﬁl\e to




‘each other for supplenenting different half speed adjustnent step. 5
3. A speed change gearbox as clainmed in claiml1l, wherein said
macr o- adj usti ng gear set, said mcro-adjusting gear set and said
clutch transm ssion set are well - di stributed at two sides of said
fixed bevel gear in said gearbox for an excellent wei ght bal ance of
two sides of said fixed bevel gear sdXxhkh the cloth-rolling machine
turns nore snoothly. 10 4. A speed change gearbox as cl ai ned
in claiml, wherein said |ocating post of said gearbox is
installable at the l-ower side of said clutch slide plate while said
gearbox is provided with gui de grooves at .correspondi ng position. 15
5. A speed change gearbox as clainmed in claim1, wherein said el ongated
hol | ow hol e of said clutch slide plate is constructed as el ongat ed
hol e for serving as anot her gui de groove. 6. A speed
change gearbox ag,clainmed in claim1, wherein said |ocating post of
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*20 sai d gearbox and said gui de grooves of said clutch slide plate are

many i n anount and are di sposed in pairs. 7. A speed
change gearbox as claimed in claim1 or 4, wherein said guide grooves
on said clutch slide plate or said gearbox are constructed as el ongated 25
t hrough hol e. 20

8. A speed change gearbox as clained 12/t6aim | or 4, wherein said guide
grooves on said clutch slide plate or said gearbox are constructed as

el ongat ed groove (not penetrated). ‘5 9. A speed change
gearbox as clainmed in claim1, wherein said eccentric wheel
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‘axl e includes a cover at the top thereof, and a |ocating pin penetrates

t hrough said cover for being fixed on said eccentric wheel axle.

10 10. A speed change gearbox as clainmed in claim9, wherein said
cover contains a vertical screw hole at the top thereof and a

hori zontal screw hole at one side thereof, and wherein a sunk screw

can be driven into said vertical screldhbbe to contact with a
resilient elenent for supporting against a |ocating body, and wherein the

hori zont al screw hole is used for inserting a locating pin fixed on
said eccentric wheel axle, and 15 wherein said gearbox includes a
gear box cover having a through hole and a plurality of groqp€§ for
receiving said eccentric wheel axle and the | ocating body so that %
pi voted cover is created. L 11, A speed change gearbox' a
clainmed in claim110, wherein said resylient 20 el ement is constr ed as
spring. 12. A speed change gearbox as clainmed in clau.‘ 0,
wherein said Iocatin?’bqu/// is gt pact ed as zﬂ?xﬂ\j¥ﬂ4. .
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25 13. A speed change gearbox as clained in claim1l, wherein a key
Is inserted

21
between said power output shaft and said output shaft sleeve and between

said cloth- pul ling transm ssion shaft and transm ssion shaft sl eeve
for fixing in a pressing manner . 5 14. A speed change
gearbox as clainmed in claiml1l, whereilAlécrew hole is

| ateral ly
di sposed at outer rimof said output shaft sleeve and transm ssion shaft

sl eeve for driving a sunk screw to press agai nst a key di sposed between
sai d power out put shaft and output shaft sleeve. 10 15. A
speed change gearbox as clained in claim1l1l, wherein a sunk screwis

o4




driven at the screw hole rear side, and wherein the force of said resilient

el enment to press against said |ocating elenent is adjustable by
g¢urning said sunk screw. 16. A speed change gearbox as
claimed in claiml1, wherein said safety pinis 15 fixed by a screw
joining a nut. : 17. A speed change gearbox as clainmed in claim
1, wherein said |locating el enent 15k@ssed by said resilient el enent

i nsi de of said screw hole of said transm ssion shaft sl eeve is
constructed as a ball. 20 18. A speed change gearbox as
claimed in claim1l1, wherein said |ocating el enent pressed by said

resilient elenment inside of gaid screw hole,of said transm ssion shaft
sl eeve i s constructedas projecting curvegNpost from an end.
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"19. A speed change gearbox as clainmed in claim1, wherein a plural of

grooves are constructed round. 20. A speed change.
‘gearbox as clained in claiml, wherein a plural of grooves 5 are
round- hol e sl eeve are constructed in a radial manner. 21. A

speed change gearbox as clainmed in claim?20, wherein the whole of said
grooves and the other side thereof ark¥6Al6anged in a manner of ring-shaped
proj ecting teeth. 10 22. A speed change gearbox as
clainmed in claim?20, wherein the whole of said grooves and the ot her
side thereof are arranged in a manner of ring-shaped waves.
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