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This invention is a novel flat knitting hosiery 

machinie, more especially of the modern type 
wherein from the operating shafts are caused 
not merely the actuation of the knitting mecha 
nism, in each of the many sections of the ma 
chine, but in alternation therewith the actuation 
of mechanism for forming the Welt of each of the 
successively knit stockings, commonly called a 
welt-turning mechanism. The invention relates 
more particularly to the means for driving the 
shafts and through them, the knitting and welt 
turning mechanisms of such a machine, under 
the special conditions presented by the need of 
relatively fast rotation of the main or can shaft 
during knitting to ensure good output, and rela 
tively slow rotation thereof during those short 
periods when the knitting is suspended and the 
welt turning operations are performed in a very 
desirably steady and deliberate manner. 
In the prevailing practice no entirely satis 

factory means or mode of driving at two speeds 
for the two purposes has been devised, so far 
as is known, to afford the desired speed differ 
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the main shaft the necessary high speed for 
knitting, and a fraction of such speed for Welt 
turning purposes; the present invention avoid 
ing the difficulties of two-speed electric motors 
and permitting the operation of the shafts and 
mechanisms by fixed speed motors. 
Other and further objects and advantages of 

the invention will appear during the herein 
after description of an illustrative embodiment 
thereof or will be understood to those conversant 
with the subject. To the attainment of such 
objects and advantages the invention consists in 
the novel flat knitting hosiery machine, and the 
novel features of arrangement, combination and 
construction, herein illustrated and described. in the accompanying drawing 

Fig. is a top plan view of sufficient of the 
driving and operating parts of a flat knitting 
hosiery machine to illustrate the principles of 
the present invention. 

Fig. 2 is an interior end view of a one-way 
drive device or clutch shown in Fig. 1, as will 
be further described. ential during the knitting periods and welt turn- . 

ing periods respectively; and this deficiency has 
retarded the development of automaticity in re 
spect to the interruption of knitting for welt 
turning followed by the resumption of knitting. 
It is customary to drive a modern knitting ma 
chine by an electric motor, herein called the 
main or drive motor, and this motor is selected 
with characteristics rendering it adaptable to 
effecting the high or knitting speed of the ma 
chine, such as 70 revolutions, or say between 
60 and 100 revolutions, per minute of the main 
or cam shaft." Such being the case, it is well 
known that such a motor can not, by mere COn 
trol of motor action or current, be operated 
eficiently at a substantially lower speed, such as 
is desirable for welt turning, for example 10 
turns per minute, or say between 5 and 20 
turns, of the cam shaft. Neither has it been 
found practicable to construct a special motor 
which can be operated efficiently at will at two 
speeds differing to the extent mentioned, for 
example with a ratio of 7 to 1 as between its 
high and low speeds. 
The general object of the present invention 

is to afford a hosiery machine having knitting 
and welt turning Operating means of superior 
efficiency and convenience and adapted to confer 
automaticity in respect to the changes necessary 
between knitting periods and welt turning pe 
riods. A particular object is to afford a novel 
drive means practically adapted to delivering to 
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Fig. 3 is a wiring diagram of the machine. 
showing also the essential construction of an 
illustrative automatic switch used for shifting 
between knitting and welt turning periods. 

Fig. 4 is a diagram of the switch interior show 
ing the principles of one or many possible ar 
rangements. 
As a basis for cross reference to the prior 

machines containing welt turning mechanisms, 
thus to avoid undue need of disclosure herein, 
reference is hereby made to the following typ 
ical instances. In the copending application of 
A. Hofman and F. M. Wachtler, Serial No. 
257,772, filed February 23, 1939, and assigned 
to the same assignee as the present application, 
is disclosed the forming of welts in a straight 
knitting machine by means of a welt turning 
mechanism supplementing the regular knitting 
mechanism of the machine. In said application 
is shown, near the upper front, a handwheel 
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shaft 58 constituting the source of power for 
the remainder of the machine, and well below . 
it and substantially central a main or cam shaft 
53 driven with speed reduction from the power 
shaft, this cam shaft carrying various cams for 
working the mechanical elements of the knitting 
mechanism and other cams, such as marked 5 
and 55, for causing the actuation of the welt 
turning mechanism, delivering rising and falling 
and frontward and rearward movements fron 
which detail actions are derived. While said ap 
plication does not show the drive means, the 
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prevailing motor drive of the power shaft is to 
be assumed. As a much earlier instance ref 
erence is made to the expired patent of W. 
Richter No. 1,127,283 patented February 2, 1915. 
In this patent is shown the upper or handwheel 
shaft , with indication of gearing for reduced 
speed of the main cam shaft 5 at the lower cen 
tral part of the machine, the latter shaft having 
various connections, unnecessary to describe, for 
operating alternately the knitting and Welt turn 
ing mechanisms. The principles of the present 
invention may be embodied in the knitting ma" 
chine shown in said prior application or that in 
said patent, or in any other types involving the 
alternate knitting and welt turning operations 
already outlined. 

Referring next to the machine illustrated in 
the drawing hereof, the conventional framework 
of the machine is to be understood, and this gives 
support to the upper or power shaft fo which 
carries handwheels for manual turning over 
of the machine when idle. From the power shaft 
extend a reduction gearing, such as the Small and 
large gears 2 and 3, to the main cam shaft 4 
at a lower point upon which is shown a cam 5, 
representative of various cams adapted to actuate 
through conventional connections the knitting 
mechanism, and a cam 6, representative of other 
cams, with connections actuated thereby, Such 
as cam follower 7 and lever 8 pivoted at 9 
and carrying the follower, all similar to Said.prior 
application and being representative of means to 
actuate and control the welt turning mechanism; 
other cams and connections, not shown, being 
understood for effecting various other operations 
of the knitting, welt turning and other mecha 
nisms of the machine. 

For the driving of the power shaft 0 and parts 
therebeyond there is provided an electric drive 
motor 20, to be referred to as the main motor 
of the machine. 
characteristics as to deliver through the power 
shaft to the main shaft a suitable knitting Speed, 
such as 70 turns or courses per minute, and for 
this purpose a reduction gearing is shown between 
the shaft 2 of the drive motor and the hand 
wheel shaft O, consisting of gearing, illustra 
tively shown as a sprocket gear 22 on the motor 
shaft 2, this being relatively small and con 
nected by a sprocket chain 23 with a larger 
sprocket wheel or gear 24 on the power shaft. 
When the drive motor is energized this furnishes 
the actuation for the main camshaft and mecha 
nisms beyond it for the regular or special knitting 
purposes of the machine. 

In combination with the described parts there 
is herein provided a separate auxiliary electric 
motor 25, adapted to be energized or deenergized 
as will be described. Between the auxiliary motor 
shaft 26 and the power shaft 0 is reduction 
gearing which may be generally described as 
comprising a gear or sprocket wheel 27 surround 
ing the shaft 26, and a sprocket chain 28 ex 
tending therefrom. Instead of extending said 
chain directly to the power shaft, an advan 
tageous arrangement is to provide on the shaft 
2 of the drive motor a sprocket wheel 29, larger 
than the wheel 27, so that when the auxiliary 
motor is in operation and the drive motor is out 
of operation, the former communicates to the 
shaft of the latter and therefrom through the 
gearing 22-24 to the power shaft O. The auxil 
iary motor 25 is of such characteristics that while 
it is in operation it delivers drive at such speed 

This motor is to be of such 
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turning speed of for example 10 turns per minute 
as compared with 70 turns per minute of knitting 
Speed. 
By the elements thus far described, by energiz 

ing alternately the drive motor and the auxiliary 
motor the main shaft may be rotated at its knit 
ting and welt turning speeds respectively, but 
with nothing more, this arrangement is of Sub 
stantial disadvantage, requiring supplemental 
means to obviate the objection that, during knit- , 
ting periods when the drive motor is operating 
but the auxiliary motor is idle, the gearing 29, 28 
and 27 from the drive motor shaft to the shaft 
of the auxiliary motor would cause a very high 
passive rotation of the motor shaft and armature, 
many times its normal rotary speed when in 
operation, thus tending to impair the auxiliary 
drive means by undue wear and otherwise. 
By way of avoiding this drawback there is in 

troduced between the auxiliary motor shaft 26 
and the shaft 2 of the main motor a one-way 
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drive device or clutch, through which the auxil 
iary rhotor may drive the shafts 2, O and 4 but 
precluding any drive of the auxiliary motor 
therefrom. This one-way clutch or coupling is 
arranged between one of the imotor shafts and 
the sprocket gear thereon, preferably between 
the auxiliary motor shaft 26 and the Sprocket 
gear 27 thereon. Such a clutch may be of various 
types, as on the general principle of a pawl and 
ratchet, but preferably of a silent type, such as 
a centrifugal clutch or coupling by which the 
gear is normally loose upon the shaft and only 
becomes Coupled thereto when the motor shaft, 
turning at Speed, develops centrifugal force to 
engage the clutch elements. . As an illustration 
the clutch is shown in Fig. 2 as comprising an 
inner or shaft element 33 and an outer or gear 
element 34, between which are arranged rolling 
or wedging pieces 35, adapted to cause clutching 
or unclutching as described. For example the 
clutching pieces are shown as rollers 35, kept in 
suitably spaced-apart positions, with play, by 
spacers or blocks 36; and these cooperate with 
the hardened drive Surface 37 of the inner ele 
ment 33 having eccentric slants and cylindrical 
surface 38 of the outer element 34. 

Fig. 3 shows one manner of connecting up the 
motors for alternate action; the illustration be 
ing purely diagrammatic to explain principles. 
The drive motor 20 is in a circuit 40 and the 
auxiliary motor in a circuit 4, both of these de 
riving their power from main conductors 42, 
through a main or cut-off switch 43, and with an 
interposed or two-way switch 44 which may be 
reversed to throw into action in a conventional 
way one or another of the circuits 40 or 4. The 
switch 44 may be such that one motor is always 
in connection with the current source, excepting 
of course as the power switch 43 may be thrown 
to break all circuits when the machine is to be 
stopped. 

In order to cause the reversing adjustment of 
the control switch 44 it is shown as provided 
with a movable control member or arm 45 which 
may be shifted to change the switch between 
its two conditions; e.g. when at normal position 
ac the arm sets the interior devices to throw the 
power into circuit 40, while the dotted position y 
energizes the circuit 4. This reversal may be 
effected manually when desired but preferably 
automatically in any conventional manner. For 
example a reverser member 46 is shown in the 
form of an actuator or lug mounted at a correct 

as to cause the main cam shaft to turn at a welt 75 ly timed point in the length of a long cyclic belt 
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or pattern chain $7 and adapted to shift a mech 
anism to swing the arm 65. The reverser 46, by 
this arrangement, may, during the knitting of 
each stocking, throw the Switch into a tem 
porary position for energizing the auxiliary mo 
tor during welt turning, against the resistance 
of a switch spring or gravity, the continued travel 
of the pattern belt and lug then releasing the 
control arm and causing the Switch to return to 
position for energizing the drive motor, as regular 
knitting is resumed. , 
The mechanical connections by which members 

4 and 66 may throw the Switch arm are illus 
trated as comprising a bellcrank lever 48 the 
horizontal arm of which has its contact end lying 
in the path of the revelsing lug 46, while its up 
right arm carries a cam wedge or extension 49, so 
related to the switch arm that the swing of the 
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bellcrank lifts the Switch arm from position ac to 
position y. When shortly the lug releases the, 
bellcrank this allows the control to return to nor 
mal, when knitting is resumed. 
The diagram Fig. 4 shows how the Switch in 

terior may be constructed. In Series with the 
common conductor of the circuits 40 and 4 is 
a switch member 45a, moving up and down with 
the exterior control arm 45. This is shown as 
constituting the movable member of a two-point 
switch 50 by which the reversals are effected. In 
its lowered position the switch member closes the 
line wires 42 with the circuit 40 of the main mo 
tor 20, as shown. When the member 45 is re 
versed this opens the circuit 40 and energizes the 
circuit 4. 
A modified arrangement and operation may be 

practiced by so arranging the control Switch 44 
that it merely throws the drive motor 20 into and 
out of circuit. while leaving the auxiliary motor 
25 always energized. This may be brought about 
by providing a supplemental or shunt circuit 5 
containing a manual switch 52, and extending 
from one of the line wires 42 to one of the con 
ductors 4, so that when the switch 52 is closed 
the 'auxiliary motor is continuously energized. 
This arrangement has certain advantages. The 
switch 50 may then be a simple on and off Switch 
for the drive motor. During knitting periods this 
switch is closed energizing the drive motor and 
affording fast drive. However, the circuit 4 and 
the auxiliary motor remain energized, this motor 
running idly. The inner member 33 of the drive 
device 32 is thus turned by the motor 25, but is 
turned relatively slowly so that the drive device 
is inoperative. The relative velocity between the 
two parts of the clutch is thus greatly reduced, 
which minimizes wear on the parts of the clutch; 
and moreover the continued rotation of the inner 
part causes the wear to be distributed and there 
fore more uniform. There is substantially no 
power loss since it takes but little current to run 
the motor 25 idly, as it performs no work under 
these circumstances; and the Wear of the motor 
25 is negligible, the motor being designed for 
full-load operation. The auxiliary motor stands 
always ready to take up the drive for the welt 
turning period. It is only necessary to open the 
switch 50, by lifting the member 65, deemergiz 

- ing the drive motor 20. The machine then 
promptly slows down, and as the speed of the 
outer clutch element 38 slows down into synchro 
nism with the inner clutch element 33, the clutch 
becomes operative and the slow motor assumes 
the load. 
There has thus been described an illustration 

of a knitting machine embodying the present 
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invention, but as many matters of arrangement, 
combination and construction may be variously 
modified it is not intended to limit the invention 
thereto except as set forth in the appended 
claims, 
What is claimed is: 
1. In a flat-knitting hosiery machine having 

knitting and welt turning mechanisms and a 
power or handwheel shaft and a relatively slower 
main or cam shaft making one turn per cycle 
or course, with reduction gearing from the power 
shaft to the main, shaft, and said shafts being 
adapted to actuate in automatic alternation for 
relatively long periods the knitting mechanism 
and for relatively short periods the welt turning 
mechanism; a drive means for such shafts and 
mechanisms comprising an electric drive no 
tor, with speed reduction gearing from the drive 
motor shaft to the power shaft, adapted to de 
liver to the main shaft when the motor is turn 
ing at normal speed a relatively high predeter 
mined main shaft rotary speed during knitting 
periods, as between 60 and 100 turns per min 
ute; in combination with an auxiliary motor with 
auxiliary gearing from its shaft to the drive mo 
tor shaft adapted to deliver therethrough to the 
main shaft when the auxiliary motor is turning 
at normal speed a relatively low predetermined . 
main shaft speed during welt turning periods, 
as between 5 and 20 turns per minute; said aux 
iliary gearing comprising a gear, wheel loose on 
one of said motor shafts and a One-way drive de 
vice or clutch between said gear wheel and motor 

, shaft so arranged that the auxiliary motor may 
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drive through but may not be driven by the drive 
motor shaft; a reversible electric switch control 
ling the circuits of said drive motor and aux 
iliary motor respectively and adapted to deen 
ergize each motor when energizing the other; and 
a cyclic or pattern means adapted to control said 
switch to close the auxiliary motor circuit for 
each short period of welt turning and to main 
tain open such circuit when the drive motor 
circuit is closed for knitting. 

2. A machine as in claim 1 and wherein the 
loose gear wheel surrounds the auxiliary motor 
shaft, with the one-way clutch between them, 
and the electric switch has a control arm or 
member, the pattern means having a reverser 
member or lug adapted to cause the timed shift 
ing of the switch control member to and from welt-turning position. 

3. In a flat-knitting hosiery machine having 
knitting and welt turning mechanisms and a 
power shaft and a relatively slower main shaft 
with reduction gearing from the power shaft to 
the main shaft, and said shafts being adapted to 
actuate in automatic alternation for relatively 
long periods the knitting mechanism and for rela 
tively short periods the welt turning mechanism; 
a drive means for such mechanisms comprising 
an electric drive motor, with speed reduction 
gearing fron the drive motor shaft to the power 
shaft, adapted to deliver to the main shaft when 
the motor is turning at normal speed a relatively 

... high predetermined main shaft rotary speed dur 
ing knitting periods; in combination with an aux 
iliary motor with auxiliary gearing through which 
it may drive the power shaft and adapted to 
deliver therethrough to the main shaft when the 
auxiliary motor is turning at normal speed a 
relatively low predetermined main shaft speed 
during welt turning periods, said auxiliary gear 
ing comprising a gear wheel loose on a shaft and 
between them a one-way drive device or free 
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wheeling clutch so arranged that the auxiliary 
motor may drive but may not be driven by the 
drive motor or power shaft; and a reversible 
electric switch means controlling the circuits of 
said drive motor and auxiliary motor respec 
tively and adapted to deenergize each motor 
when energizing the other; whereby the auxiliary 
motor circuit may be closed for each short period 
of welt turning and maintained open while the 
drive motor circuit is closed for knitting. 

4. In a flat-knitting hosiery machine having 
knitting and welt turning mechanisms and a 
power shaft and a relatively slower main shaft 
with reduction gearing from the power shaft to 
the main shaft, and said shafts being adapted to 
actuate in automatic alternation for relatively 
long periods the knitting mechanism and for 
relatively short periods the welt turning mecha 
nism; a drive means for such mechanisms con 
prising an electric drive motor, with Speed re 
duction gearing from the drive motor shaft to 
the power shaft, adapted to deliver to the main 
shaft when the motor is turning at normal Speed 
a relatively high predetermined main shaft ro 
tary speed during knitting periods; in combina 
tion with an auxiliary motor with auxiliary gear 
ing through which it may drive the power shaft 
and adapted to deliver therethrough to the main 
shaft when the auxiliary motor is turning at 
normal speed a relatively low predetermined 
main shaft speed during Welt turning periods, 
said auxiliary gearing comprising a gear wheel 
loose on a shaft and between them a one-way 
drive device or free wheeling clutch so arranged 
that the auxiliary motor may drive but may not 
be driven by the power of the drive motor; a 
reversible electric switch means controlling the 
circuits of said drive motor and auxiliary motor 
respectively and adapted to deemergize each mo 
tor when energizing the other; and automatic 
means whereby the auxiliary motor circuit is 
maintained closed for each short period of Welt 
turning and is maintained open while the drive 
motor circuit is closed for knitting. 

5. In a stocking knitting machine having the 
regular knitting mechanism and a welt turning 
mechanism operable during periods when the 
knitting mechanism is idle and a main or cam 
shaft from which both knitting and welt turning 
operations are controlled or effected, the com 
binations of an electric drive motor connected to 
actuate the main shaft and knitting mechanism 
at a relatively high knitting speed of the order of 
70 cycles or courses per minute during knitting 
periods, and an auxiliary motor Connected to 
actuate the main shaft and welt turning mecha 
nism at a relatively low welt turning speed of 
the order of 10 cycles per minute during welt 
turning periods; with a free wheeling or One-Way 
clutch device in the connections actuated by the 
auxiliary motor such that during knitting periods 
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the high Speed actuation by the drive motor is 
not communicated back to the idle auxiliary 
motor. 

6. In a stocking knitting machine having the 
regular knitting mechanism and a welt turning 
mechanism operable during periods when the 
knitting mechanism is idle and a main or cam 
shaft from which both knitting and welt turning 
Operations are controlled or effected, the com 
binations of an electric drive motor connected to 
actuate the main shaft and knitting mechanism 
at a relatively high knitting speed during knit 
ting periods, and an auxiliary motor connected 
to actuate the main shaft and welt turning mech 
anism at a relatively low welt turning speed dur 
ing welt turning periods; with a free wheeling 
clutch or one-way drive device in the connec 
tions actuated by the auxiliary motor such that 
during knitting periods the high speed actuation 
by the drive motor can not be communicated 
back to the idle auxiliary motor; and an auto 
matic Switching means adapted to deenergize the 
auxiliary motor in periods when the drive motor 
is energized. 

7. A machine as in claim 6 and wherein is 
cyclic means arranged to. maintain the drive mo 
tor in Operation for each long knitting period and 
to Suspend its operation and operate the aux 
iliary motor for each short welt turning period. 

8. In a stocking knitting machine having the 
regular knitting mechanism and a welt turning 
mechanism operable during periods when the 
knitting mechanism is idle and a main or cam 
shaft from which both knitting and welt turning 
Operations are controlled or effected, the com 
bination of an electric drive motor connected to 
actuate the main shaft and knitting mechanism 
at a relatively high or knitting speed during knit 
ting periods, and an auxiliary motor connected to 
actuate the main shaft and welt turning mecha 
nism at a relatively low or welt turning speed 
during welt turning periods; with a one-way 
clutch device in the connections actuated by the 
auxiliary motor such that during knitting periods 
the high Speed actuation by the drive motor is 
not communicated back to the idle auxiliary 
motor. 

9. A knitting machine as in claim 8 and where 
in are electrical control means adapted to ener 
gize the respective motors during knitting and 
Welt turning periods respectively and to deener 
gize each when the other is energized. 

10. A knitting machine as in claim 8 and 
wherein are electrical control means adapted to 
energize the drive motor during knitting and de 
energize it during welt turning while maintaining 
the auxiliary motor energized during both peri 
ods, to drive during welt turning but to run. 
idly during knitting. 
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