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Patented Nov. 5, 1946 2,410,718 

UNITED STATES PATENT OFFICE 
2,410,718 

STOP MoTION FOR, KNITTING MACHINES 
Alfred Crawford, New Brunswick, N. J., assignor 

to Crawford Manufacturing Company, New 
Brunswick, N.J., a corporation of New Jersey 

Application January 30, 1946, Serial No. 644,288 
(Cl. 66-163) 4 Claims, 

This invention relates to improvements in stop 
motions for knitting machines and more particu 
larly to improvementS Specific to the type of Stop 
notion produced and marketed by the Crawford 
Manufacturing Company of New Brunswick, New 
Jersey, Whose commercial product is disclosed in 
general in a prior patent to Alfred Crawford, No. 
1,992,860, dated February 26, 1935, while certain 
details of the device are disclosed in a prior pat. 
ent to Michael Antonevich, No. 2,257,030, dated 
September 23, 1941, of which, in each instance, 
the Crawford Mianufacturing Company is the 
aSSignee exclusively. 

In each of the Structures disclosed, respective 
ly, in the aforesaid patents, the very uppermost 
part of the Stop motion is in the form of a spider 
including a large central hub portion from which 
a number of arms radiate. In each instance, the 
Outer end of the arm supports a thread con 
trolled device which will operate to effect stop 
ping of the knitting machine should the knitting 
thread or yarn become too tight, too loose, or 
break. 
The thread controlled fingers of the entire 

Series carried respectively by the radiating spider 
arris, operate a common control mechanism 
housed Within the hub of the spider. Thus, in 
initial installation, it requires that a complete 
aSSembly of all the thread controlled mecha 
nisms, including a Switch operating element in 
dividual to each, and a switch actuating ring 
common to all, must be made before the device 
as a whole can be adjusted for operation with 
the knitting to which the stop motion is applied. 
In the prior patent to Crawford, aforesaid, it 

Will be noted that there is a second series of 
thread controlled switches housed in a hollow 
annular casing located above, but in relatively 
close proximity to the knitting head of thema 
chine to which the stop motion is applied. These 
lower Switches are subject to becoming fouled 
by lint, etc., entering through various openings in 
the annular casing, etc., through which certain 
elements of the device extend. 
The present invention is directed to the pro 

Vision of an improved type of switch structure 
adapted to replace both the top switches and the 
lower switches of the stop motion which as a 
Whole is disclosed in the aforesaid Crawford 
patent. Primarily, the new switches are adapted 
to be completely enclosed in dust-proof casings 
to prevent entrance of lint and the fouling of 
the Switch mechanism. Furthermore, the con 
struction is such that the switches may be pre 
assembled and adjusted individually and held in 
stock for future assembling or as replacements 
in the stop motions as a whole. The principles 
upon which both the top and bottom switches of 
the present invention are constructed are sub 
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stantially the same, While the structures per se 
Vary slightly. 

In the accompanying drawings: 
Fig. 1 is an outside side elevation of one of the 

lower switch units constructed to operate in 
accordance with the principles of the present in 
vention; Fig. 2 is an enlarged outside side elevation of 
the structure shown in Fig. 1, With the cover 
plate removed and the mechanism partly in sec 
tion; 

Fig. 3 is a tranSVerse section taken on the line 
3-3, Fig. 2; 

Fig. 4 is a side elevation, partly in section, of 
the upper Switch unit, with the cover plate re 
noved; : 

Fig. 5 is a transverse section taken on the line 
5-5, Fig. 4; and 

Fig. 6 is a transverse. Section taken on the: 
line. --6, Fig. 4. - ... . . 
The new bottom Switch, as shown in Figs. 1, 

2, and 3 of the attached drawings, includes a 
dust-proof casing in which is mounted a trans 
Verse shaft 2 having a SWeep arm or feeler wire: 
4 secured to one end thereof outside the casing 
f. The free end of the sweep wire 4 is provided 
with a thread eye 5 operating between fixed 
thread eyes 6, 6, through all three of which ex 
tends the knitting thread ac on its Way to the 
knitting head of the machine. 
Within the casing the shaft 2 is provided 

With a crank 7 which bears against a cam surface. 
8 on a long arm 9 of a bell crank lever which is 
pivoted at 0 within the casing . The short 
arm of the bell crank lever has attached 
thereto one end of the tension spring f2, the op 
posite end of which is soldered or otherwise se 
cured to a block 3 which is slidably mounted 
in the casing , and is adjustable by a screw 4 
from outside the casing. Obviously by adjust 
ing the screw f4 any desired degree of tension 
may be placed on the sweep arm 4, constantly 
tending to swing it in the direction of the arrow 
in Fig. 2, whereby more or less tension is applied 
to the thread ac between the fixed guides 6, 6. 
Due to the relation between the long and short 
arms of the bell crank lever, very little axial 
extension of the spring f2 is required, and this 
provides uniform tension on the outer end of the 
Sweep arm at all times through a rather long 
movement of the outer end of the sweep arm. 
Should the yarn a break, or become excessive 

ly slack at or near the knitting head, the free 
end 5 of the Sweep arm 4 will be released and 
the Spring 12 acting through the bell-crank - 9 
Will cause the cam face 8 of the long arm 9 to 
force the crank downwardly, from its full line 
position shown in Fig. 2, to its broken line posi 
tion shown in said figure, to permit the tip. 9a 
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of the arm 9 to make electrical contact with a 
resilient contact 5. 
The weight of the Sweep arm 4 is substantially 

counterbalanced by an off-center weight f2a ap 
plied to the protruding end of the operating shaft 
2, in order to make the action of the tension 
spring 2 more sensitive. 
The contact S is secured by a shouldered rivet 

f 6 to an insulating block T, secured in the box 
by a screw 8. The larger diametered portion 
9 of the rivet 6 passes through an oversized 
hole 20 in the end wall of the box and is con 
nected by a screw 22 to an angle strap 2, which 
in turn is electrically connected to a buss bar 23 
forming part of one side of the circuit for the 
electric knock-off mechanism (not shown) of the 
stop motion, the box , etc., being included in 
the second side of the circuit. 
The boxes f are each provided with a slotted 

lug 24 adapted to be adjustably bolted to a Sup 
porting ring 25, similar to a corresponding ring 
of the Crawford patent aforesaid. 
Obviously the switch mechanisms may be con 

pletely assembled in the boxes and adjusted 
ready to be applied subsequently to the Support 
ing ring 25 on machines having any prevailing 
number of yarn feeds, with One Switch assembly 
for each feed. All the adjustment required, after 
the boxes are in place, would be to bend the 
sweep wires 4 to bring the eye 5 in proper rela 
tion to the fixed eyes 6, 6. 
The eyes 6, 6 are supported by arms 26, like 

the corresponding arms of the Crawford patent 
aforesaid, and these arms may be attached to 
covers 27 of the boxes during remote assembly 
of the switch mechanisms therein, Or the arms 
may be connected directly to the boxes or to 
the supporting ring 25, as desired. 

In the top switch shown in Figs. 4, 5, and 6 of 
the drawings, all of the mechanism is confined 
in the boxes a and these boxes are separately 
connected to the spider arms 6 of the aforesaid 
Crawford patent or the corresponding arms of 
the aforesaid Antonevich patent, thus eliminating 
the two coaxial shafts disclosed in Said patents 
and which extend longitudinally of each Spider 
arm; and also eliminating all of the switch mech 
anisms confined in the hubs from which the Spi 
der arms project. 
These upper switch mechanisms are Substan 

tially the same as the lower Switch mechanisms 
previously described as being confined in the boxes 
, and the same reference characters are here now 
employed. However, instead of the Operating 
shaft, as the shaft 2 in the lower Switch mecha 
nism being parallel to the pivot 0 for the bell 
crank 9-11, the operating shaft 2a of the upper 
switch mechanism projects into the casing a 
through one end wall thereof, at right angles to 
the axis of the pivot Oa of the bell crank 9a 

a, therefore the long arm 9a is provided with 
a right angle extension 9b against Which the 
crank a of the shaft 2a, bears. The SWeep arm 
4a is normally urged in the direction of the ar 
row in Fig. 6 by a resiliently mounted arm 28, 
which corresponds to the same kind of arm as 
shown in the Antonevich patent aforesaid. 

If the yarn ac breaks or becomes excessively 
slack, the resiliently mounted arm 28 moves the 
sweep arm 4a upwardly turning the shaft 2a and 
crank Ta accordingly, permitting the right angul 
lar extension 9b of the long arm 9a of the bell 
crank 9a- a under the influence of the Spring 
2 and weight 2a, to engage the resilient con 
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4. 
tact 5a, closing the circuit between the buss bar 
23a and the casing a to actuate the electric 
knock-off of the stop motion. 
If the yarn should become excessively taut, 

the Sweep arm 4a will be moved downwardly 
turning the Shaft 2a and its crank at accord 
ingly and forcing the right angular extension 9b 
of the bell crank 9d-i fa into contact with a 
second resilient contact 5b which also closes the 
circuit for actuating the electric knock-off of the stop motion. 

It will be understood that the feeler 4 or 4a, 
as the case may be, is extremely sensitive to fluc 
tuations in the tension of the running yarn ac. 
It also detects the presence or absence of a run 
ning yarn and in any instance of unnormal even 
tuality effects the proper reactions in the appa 
ratus as a whole to stop the machine. 
The bell-crank lever, which in effect consti 

tutes a rotary switch element having one portion 
adapted to engage the electric terminal element 
f5 is extremely sensitive, and this sensitivity is 
maintained uniform by reason of the axis of the 
tension spring 2 being substantially tangent to 
the arc described by the point of attachment of 
the one end of the spring 2 with the short arm 

of the bell-crank lever, due to the fact that 
Such point travels but a very short distance and 
not sufficient to produce any substantial elonga 
tion of the Spring 2. 

claim: 
1. A Switch structure for electric stop motions 

for knitting machines and the like, comprising a 
closed casing, an operating Shaft pivoted in and 
having one portion projecting outside Said cas 
ing, a bell-crank lever pivoted and confined With 
in said casing, a tension Spring operatively con 
nected to one arm of said beil-crank lever and 
confined Within said Casing, an electric terminal 
element Within Said casing and engageable by a 
second arm of said bell-crank lever, a crank on 
the portion of the Operating shaft disposed With 
in said casing and engageable with one of said 
arms, and a thread engaging SWeep arm secured 
to that portion of the operating shaft disposed 
Outside Said casing. 

2. A structure according to claim 1, character 
ized by the bell-crank having a long arm and a 
Short arm, With the tension Spring connected to 
Said short arm and the crank of the operating 
shaft engageable With Said long arm. 

3. A structure according to claim 1 character 
ized by the tension Spring being partially op 
posed by an eccentric Weight on the protruding 
portion of the operating shaft and partially coun 
terbalancing the Weight of the Sweep arm, to 
make the tension spring more Sensitive to fluc 
tuations in the tension of the knitting yarn. 

4. In a Switch structure, the combination of a 
substantially fixed electric terminal element, a 
relatively rotatable switch element adapted to 
have one portion thereof engageable with said 
terminal element and comprising a bell-crankle 
wer including a short arm and a relatively long 
arm, a tension. Spring Operatively connected to 
Said Short arm. With the axis of Said Spring Sub 
stantially tangent to the arc of travel of the point 
of attachment of one end of the spring to said 
short arm to maintain the applied tension of said 
spring uniformly sensitive, and a feeler element 
engageable with and adapted to actuate said 
SWitch element into contact with said terminal" 
element by overcoming said tension of said spring. 

ALFRED CRAWFORD, 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  


