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1 
This invention relates to apparatus for detect 

ing in perfections in flamentary materials, and 
more particularly to apparatus for stopping the 
Operation of knitting machines, braiding ma 
Chines, or the like, when a knot or other en 
largement occurs in a strand being operated 
upon thereby, 
An object of the invention is to provide new 

and improved apparatus for detecting imperfec 
tions in filamentary materials. 
Another object of the invention is to provide 

knot-detecting apparatus which may be adjusted 
to paSS knots below a predetermined size and 
prohibit the passage of knots above a prede 
termined size. 

In accordance with a specific embodiment of 
the invention, there is provided an imperfection 
detecting apparatus comprising a pivotally 
mounted arm biased in its normal operating po 
Sition in one direction by resilient means ar 
ranged in a toggle relationship therewith. A 
size-gauge is positioned on the end of said pivot 
ally mounted arm and has provided therein a 
bore designed to permit a textile insulated con 
ductor to be advanced therethrough and also to 
permit the passage therethrough of a conductor 
Containing permissible manufacturing variations 
without actuating the toggle arrangement be 
yond its tripping point. When a conductor being 
advanced through the detector contains a knot 
of Such size that it will not pass through the de 
tector, it is engaged thereby and actuates the 
pivotally mounted arm in a direction opposed by 
the resilient biasing means. After the pivotally 
mounted arm has been actuated a predetermined 
distance thereby, the toggle action of the resil 
ient bias serves to snap the arm around to its 
tripped position, whereupon it actuates a switch 
to cause the operation of the machines and the 
advancement of the conductor to be stopped. 
A clear understanding of the invention may be 

had from the following detailed description, when 
read in conjunction with the appended drawings, 
in which like numerals designate like parts of the 
apparatus throughout the drawings, and in 
which: 

Fig. 1 is a front elevation of an apparatus en 
bodying the invention, with a portion of the cover 
broken away; 

Fig. 2 is a vertical section of the apparatus 
taken along line 2-2 of Fig. 1; 

Fig. 3 is a fragmentary, top plan view of the 
apparatus; 
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2 
portion of the apparatus taken along line 4-4 of 
Fig. 2, and 

Fig. 5 is a view similar to Fig. 2 with some of 
the parts shown in their operated or tripped 
position. 

Referring now to the drawings and more par 
ticularly to Fig. 2, there is shown an apparatus 
for inspecting a Conductor as it advances from a 
knitting machine, or the like. This apparatus 
comprises a base plate 0 on which is mounted 
an L-shaped bracket . The bracket f is pro 
vided with a boss 2 having a bore 3 extending 
therethrough, in which a post 4 is rigidly 'se 
cured by means of a pin 5. A tripping arm 6 
is rotatably mounted on the post 4 and is pro 
vided with a forked end formed thereon by 
means of a slot 20. An opposite end 2 of the 
tripping arm 6 has a post 22 secured thereto, 
which serves to engage the right hand end of a 
tension spring 23. The left hand end of the ten 
Sion Spring 23 is secured to a slide 24 (Fig. 4) 
threadedly mounted on an adjusting screw 25. 
The adjusting screw 25 is rotatably mounted in 

a pair of bores 26-26 provided in legs 27- -27 of 
a U-shaped support 28. A collar 3 is pinned on 
the adjusting screw 25 adjacent to the left hand 
leg 27 of the U-shaped support 28 and serves to 
maintain the adjusting screw. 25 properly posi 
tioned in the U-shaped support. The U-shaped 
Support 28 is angularly positioned on the end of a 
Support 32, rigidly secured to the base plate 10, 
So that the adjusting screw 25 is centrally aligned 
with the post 4. Rotation of the adjusting screw 
25 serves to cause the slide 24 to traverse back 
and forth between the legs 27-27 of the U 
shaped support 28. The slide 24 is prevented 
from turning when the adjusting screw 25 is ro 
tated by means of a flat end 33 which abuts the 
inside surface 34 of the U-shaped support 28. 
The tension Spring 23 acting between the slide 24 
and the post 22 secured on the end of the arm 
6 creates a toggle relationship between the arm 
6 and the spring 23. When the post 22 is po 

sitioned below the common center line of the 
slide 24 and the post 4, the arm 6 is normally 
maintained in a substantially horizontal position 
against a stop 35 (Fig. 2). When the arm 6 is 
rotated in a counter-clockwise direction about the 
post so that the post 22 moves slightly above 
the common center line of the slide 24 and the 
post 4, the toggle action of the spring 23 snaps 
the arm f6 further around in a counter-clockwise 
direction to its tripped position against a stop 36 
(Fig. 5). The position of the slide 24 on the ad 

Fig. 4 is a fragmentary, sectional view of a 55 justing screw 25 determines the amount of force 
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the tension spring 23 is exerting on the arm 
to maintain it in its normal Operating position. 
However, due to the fact that the adjusting Screw 
25 is angularly positioned with respect to the 
post 4, the various positions which the slide 2 
may take thereon will not vary the amount of 
rotation required of the arm 6 before the toggle 
action of the spring, 23 carries the arm to its full 
tripped position. 
A switch 40 is angularly positioned on the 

bracket by means of a pair of screws 4 - 
and nuts 42-42 threadedly mounted On the ends 

O 

thereof. The screws 4-4 also serve to clamp a , 
bracket 43 (Fig. 1) to the left hand side of the 
switch 40 on which is secured a post 44. A chan 
nel-shaped arm 45 has one end thereof pivotally 
mounted on the post 44, so that its inside Surface 
46 engages a spring-pressed plunger 50 of the 
switch 40. The arm 45 is so constructed that its 
normal weight will not depress the plunger 60 
and thereby actuate the switch. The other end of 
the arm 45 is provided with a pair of ears 5-5, 
which are positioned adjacent to the under side 
52 of the tripping arm 6 (Fig. 2). The switch 
40 may be electrically connected, in any conven 
tional manner, to the means for driving the tex 
tile insulating machine (not shown) and advanc 
ing a conductor such as a conductor 53 through 
the machine and its respective imperfection 
inspecting apparatus shown in Figs. 1 and 5. 
The entire mechanism mounted on the bracket 
and the support 32 is enclosed by a housing 55 

provided with flanges 56-56. The housing 55 is 
secured to the base plate 9 by means of a plu 
rality of bolts 60-60 threaded into the base 
plate O. The front portion of the housing 55 
adjacent to the adjusting screw 25 is provided 
with an opening 6 through which the adjusting 
screw 25 may be adjusted without removing the 
housing 55 from the apparatus. 
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The conductor 53, which is to be inspected, is . 

fed over a suitable guide pulley 66 (Fig. 1) and 
through a bore 67 provided in a size-gauge C. 
movably positioned on the forked end of the 
arm 6 so that the bore 6 is aligned with the 
slot 20 provided therein. The bore 6 provided 
in the size-gauge 0 is of such diameter that it 
will permit the conductor 53 to be advanced 
therethrough without actuating the pivotally 
mounted arm 6. The bore 6 will also permit 
the conductor 53 to be advanced through the 
size-gauge 70 when it contains permissible manti 
facturing variations in its diameter. When the 
advancing conductor 53 contains an imperfec 
tion such as a lump 7, which is of such size that 
it will not pass through the bore 6 of the size 
gauge 70, continued downward travel of the con 
ductor rotates the arm fs in a counter-clockwise 
direction against the toggle action of the Spring 
23 to a point where the toggle action of the Spring 
23 serves to further rotate the arm 6 to its full 
tripped position. 
The above-described embodiment of the in 

vention Operates as follows: 
The conductor 53, which is to be inspected as 

it emerges from a textile insulating machine, is 
drawn over the guide pulley 66 and passes 
downwardly therefrom through the bore 6 of 
the size-gauge 70. The tension of the spring 23 
is adjusted so that the passing of a normal con 
ductor 53 through the bore 6 of the size-gauge 

will not actuate the arm 6. The initial im 
pact of certain allowable manufacturing varia 
tions present in the conductor 53 will actuate 
the arm 6 to some extent, but the tension spring 

50 

4. 
23 may be adjusted to prevent such allowable 
variations from actuating the arm 6 beyond the 
tripping point of the toggle arrangement between 
said arm and said spring. However, when the 
conductor 53 contains an enlargement such as 
the lump 7, of such size that it exceeds allow 
able manufacturing limits, it is so tightly en 
gaged by the bore 67 that its downward pull 
overcomes the toggle action of the spring 23 
and rotates the arm 6 in a counter-clockwise 
direction. When this occurs the post 22 pro 
vided on the end 2 of the arm 6 moves in a 
counter-clockwise direction until it is aligned 
with the post 4 and the slide 24. 

After the post 22 has reached this point, the 
toggle action of the tension spring 23 acting be 
tween the slide 24 and the post 22 serves to 
quickly rotate the arm 6 further around in a 
counter-clockwise direction, whereupon its un 
der-surface 52 engages the ears 5-5 provided 
on the arm 45 (Fig. 5). As the arm 6 is carried 
by the toggle action of the Spring 23 to its full 
tripped position against the stop 36, it actuates 
the arm 45 causing the surface 46 thereof to de 
press the spring-pressed plunger 50 of the switch 
40. When the switch 40 is so operated, it serves 
to deenergize the associated driving means, 
whereupon the insulating machine driven there 
by is stopped. Further downward travel of the 
conductor is not permitted, except for such travel 
as is caused by the normal coasting of such driv 
ing means and machines after the power has 
been disconnected. However, due to the fact 
that such machines normally coast to a full 
stop, the arm 6 is tripped to such a position, as 
shown in Fig. 5, that the size-gauge 70 engaged 
by the lump slides off the forked end 7 of 
the arm 6, in which case undue tension. On the 
conductor 53 is thereby averted and the danger 
of breaking the Conductor or parts of the im 
perfection-detecting apparatus is eliminated. 
The imperfection is usually severed from the 

conductor, whereupon the pivotally mounted 
arm 6 is mantially reset so that the toggle ac 
tion of the spring 23 again maintains it in its 
normal operating position, as shown in Fig. 1. 
The Size-gauge is then again positioned. On the 
forked end of the arm 6 and the conductor 
to be inspected is again threaded through the 
bore 67 of the size-gauge and through the slot 
20 provided in the forked end 7 of the arm f6 
to the advancing means (not shown). The drive 
ing means (not shown) are again energized, 
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Whereupon the conductor 53 is again advanced 
through the size-gauge as described above. 
The arm 6 is provided with the adjustable 

toggle action so that it may be adjusted to allow 
a conductor having permissible manufacturing 
yariations to be advanced through the size-gauge. 
However, the toggle action of the Spring must be 
adjusted so that When the conductor contains 
knots or lumps which would prevent it from 
being further processed, such, for example, as 
by being passed through extruding dies of in 
Sulating machines, the arm Will be actuated. 
The size of the tension Spring used in the appa 
ratus may be varied to suit the size of the par 
ticular conductor being inspected thereby, where 
as the adjustment of the particular spring used 
is based On the tension required to catch non 
permissible manufacturing variations such as 
knots, lumps, or the like in the conductor being 
inspected. 
The above-described apparatus is particularly 

well adapted for use as a final inspection means, 
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whereby knots and other defects which render 
the conductor unsatisfactory may be detected 
before the inspected conductor is further proc 
essed, which process may be seriously hampered 
by the presence of such knots and defects on the 
conductOr. 
While the above-described apparatus is par 

ticularly well suited for the purpose mentioned 
above, it may readily be modified and adapted for 
use in detecting knots, lumps, slubs, and tangles 
which may occur in the various types of fla 
ments used in knitting and braiding machines 
where it is necessary to prevent such defects from 
reaching the needles of the machine or for de 
tecting the presence of lumps or other irregul 
larities present on conductors emerging from 
various electroplating processes, and, therefore, 
the invention is to be limited only by the Scope 
of the appended claims. 
What is claimed is: w 
1. An apparatus for detecting imperfections in 

filamentary materials, comprising a size-gauge 
through which a filament may be advanced, piv 
otally mounted means for supporting the size 
gauge while a filament is being advanced there 
through, means for stopping the advancement 
of the filament, means operable by movement of 
the supporting means for actuating said filament 
stopping means, a spring for biasing the support 
ing means against movement thereof in one direc 
tion and arranged to move the supporting means 
quickly after said supporting means has been 
moved a predetermined distance against the ac 
tion of the spring, and means connected to one 
end of the Spring for adjusting the bias applied 
by Said Spring against the Supporting means SO 
that the supporting means will not be moved by 
the passage through the size-gauge of a filament 
having allowable imperfections therein but will 
be moved to actuate the filament stopping means 
when a non-allowable imperfection in the fila 
ment engages the size-gauge. 

2. An apparatus for detecting imperfections in 
flamentary materials, comprising a size-gauge 
through which a filament may be advanced, piv 
otally mounted means for supporting the size 
gauge, a free end of Said supporting means being 
slotted to receive the strand being advanced 
through the size-gauge supported thereby, resil 
ient means having one end connected to opposite 
end of Said supporting means for biasing the sup 
porting means against movement in one direction, 
said resilient biasing means being arranged to 
move the Supporting means quickly after said sup 
porting means has been moved against the action 
of the biasing means through a predetermined 
distance, and means connected to the other end 
of the resilient means for adjusting the tension 
of the resilient biasing means So that the size 
gauge Supporting means will not be moved by the 
passage of a flament through the size-gauge hav 
ing allowable imperfections therein but will be 
moved said predetermined distance by non-allow 
able imperfections in the filament so that said 
biasing means may further move the supporting 
means to permit the size-gauge to slide freely 
off the slotted end of said supporting means, 
whereby undue tension and breakage of the mov 
ing filament is averted. 

3. An apparatus for detecting imperfections in 
filamentary materials, comprising a pivotally 
mounted arm having a forked end, a size-gauge 
movably positioned on the forked end of said arm 
and having a bore therein through which a fila 
ment to be inspected may be advanced, a spring 
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6 
for resiliently biasing the arm in a transverse 
position with respect to the advancing flament, 
means for adjusting the tension of the spring, 
a switch electrically associated with the means 
for advancing the flament through said size 
gauge, and means operable by said pivotally 
mounted arm for actuating the switch, whereby 
when the size-gauge positioned on the end of the 
pivotally mounted arm is engaged by an imper 
fection present on the advancing flament the piv 
otally mounted arm is actuated to a point where 
the spring thereafter quickly snaps the pivotally 
mounted arm in the same direction so as to actu 
ate the Switch actuating means and thereby stop 
the advancement of the flament. 

4. An apparatus for inspecting a conductor as it 
emerges from a textile insulating machine, which 
comprises a size-gauge through which a conduc 
tor to be inspected may be advanced, pivotally 
mounted means for movably supporting the size 
gauge, and means for resiliently biasing the sup 
porting means in one direction so as to hold said 
size-gauge against movement by a normal con 
ductor being advanced therethrough, said resil 
ient biasing means being angularly positioned 
with respect to said pivotally mounted means so 
as to form a toggle relationship therewith, where 
by when an imperfection on the advancing con 
ductor engages the size-gauge and will not pass 
therethrough it rotates the pivotally mounted 
means to a point where the toggle action of the 
resilient biasing means operates to snap the piv 
otally mounted means around to its full tripped 
position, 

5. An apparatus for inspecting a conductor be 
ing advanced from a textile insulating machine, 
which comprises a tripping arm, means for ap 
plying a predetermined resilient bias on said trip 
ping arm to hold the tripping arm in a horizontal 
operating position, a size-gauge movably posi 
tioned on the extremity of said tripping arm and 
having a bore provided therein through which 
a conductor to be inspected may be advanced, a 
switch electrically associated with the means for 
advancing the conductor through the size-gauge, 
actuation of said switch serving to stop the ad 
vancing conductor, a Switch actuating arm pivot 
ally mounted Over said Switch and having one end 
thereof positioned to be engaged by the tripping 
arm, and means for stopping the rotation of the 
tripping arm after it reaches a predetermined 
tripped position, whereby when a lump is present 
On a conductor which will not pass through the 
size-gauge said lump will cause the pivotally 
mounted arm to be rotated to such an extent that 
it engages the Switch actuating arm and thereby 
Serves to stop the advancing conductor and allows 
the size-gauge to slide of the end of said arm be 
fore undue strain is applied to the conductor as it 
comes to a full stop. 

6. An imperfection-detecting apparatus for in 
Specting conductors emerging from a textile in 
sulating machine, which comprises a pivotally 
mounted tripping arm having a forked end posi 
tioned in the path of an advancing conductor, 
tensioning means secured to one end of the trip 
ping arm for resiliently biasing the tripping arm 
in a horizontal position, means for adjusting the 
tension of the resilient biasing means, a size 
gauge movably positioned on the forked end of 
a tripping arm and having a bore therein through 
which a conductor to be inspected may be ad 

75 

vanced, Switching means for stopping the advanc 
ing conductor, and means operable when the trip 
ping arm is rotated for operating the switching 
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eans, whereby when a lump is present on the 
advancing conductor which will not pass through 
the sizengage positioned on the tripping arm it 
rotates the tripping arm to a point where the re 
silient biasing means thereafter rotates the arm 
further around its pivot point so that it engages 
the switch operating means which serves to stop 
the advancement of the conductor while the size 
gauge is permitted to slide off the end of the trip 
ping arm as the conductor comes to a full stop. 
... An apparatus for inspecting a conductor, for 

tinperfections as it emerges from a knitting man 
chine, which comprises a size-gauge through 
which a conductor to be inspected may be ad 
Wanced, means for Supporting the size-gauge 
against movement with the conductor being ad 
Vanced therethrough, means for resiliently... bias 
ing the size-gauge supporting means, said resil 
ient biasing means Serving to maintain the Sup 
porting means in a horizontal operating position 
and for tripping the Supporting means after it 
has been partially actuated to its full tripped po 
sition, switching means for stopping the advanc 
ing conductor, Switch actuating means operable 
by said size-gauge supporting means, and means 
for permitting the supporting means to be tripped 
to such a position, whereby when the advancing 
conductor, contains a lump which will not pass 
through the size-gauge said lump and gauge en 
gaged thereby will rotate the supporting means 
a given distance whereupon the resilient biasing 
means will rotate the supporting means to its ful 
tripped: position and thereafter slide freely of 

3 
sulating machine, which comprises a rotatable 
tripping arm, means for resiliently biasing the 
tripping arm so as to maintain it in a horizontal 
operating position, said tripping arm being pro 
vided with a forked end through which a conduce 
tor may be advanced, a size-gauge positioned on 
the forked end of said tripping arm and having 
a bore provided therein through which a con 
ductor to be inspected may be advanced, means 
for adjusting said resilient blasing means to pre 
vent said tripping arm from being tripped by 
allowable irregularities present in the conductor 
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the supporting means so as to prevent undue ten 
sion. On the advancing conductor before it comes 
to a full stop. w 

8. An imperfection-detecting apparatus for in 
specting a conductor advancing from a textile in 

35 

being advanced through said size-gauge posi 
tioned thereon, Switching means for stopping the 
advancing conductor, means operable by said ro 
tatable tripping arm for actuating the switching 
means, and means for stopping the rotation of 
the pivotally mounted arm after it reaches its 
full tripped position, whereby when the tripping 
arm is actuated by the presence of a lump in the 
advancing conductor, the resilient biasing means 
will cause the tripping arm to move its full tripped 
position whereupon the size-gauge will slide freely 
over the forked end of the tripping arm before 
undue strain is applied to the advancing conduc 
tor as it comes to a full stop, 

ALEXANDER, C, FRANKWCH. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: . 

UNITED STATES PATENTS 
Nurnber . Name Date 
1,073,047 Hubermann --------- Sept. 9, 1913 
2,126,348 Rosenfeld ----------- Aug. 9, 1938 
2,137,613 Hill et al. ----------- Nov. 22, 1938 
2,354,282 Shaw --------------- July 25, 1944 


