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9 Claims. (CI. 73-144) 
The object of the invention is to provide a 

simple and reliable tensioneter adapted for in 
dicating the tension in a strand of yarn, more 
particularly in a moving Strand of yarn. The 
term "yarn' is used in a generic Sense and is 
intended to include not only material of the 
types commonly designated as yarn, but also any 
other readily flexible elongated material as to 
which it may be necessary or desirable to deter 
nine tension. 

In accordance with the invention two yarn 
guides are provided around which two reverse 
loops of the strand of yarn are formed, the main 
portions of the strand extending in opposite di 
rections from the loops. A rotatable frame is 
provided for supporting a pivoted carrier on 
which at least one of the guides is mounted, and 
a spring is provided for resisting relative rotation 
between the frame and the carrier. The extent 
of relative rotation in opposition to the Spring 
is determined by the yarn tension, and means 
including a scale and a pointer is provided for 
indicating the extent of relative rotation and for 
thus indicating the tension. 

In the drawing I have shown in detail a pre 
ferred embodiment of the invention, but it will be 
understood that various changes may be made. 
from the construction shown, and that the draw 
ing is not to be construed as defining or limit 
ing the scope of the invention, the claims form 
ing a part of this specification being relied upon 
for that purpose. 
Of the drawing, 
Fig. 1 is a longitudinal central Sectional view 

through a tensionetter embodying the invention. 
Fig. 2 is a rear view. 
Fig. 3 is a front view with the parts in the same 

relative positions as in Figs. 1 and 2. 
. ...Fig. 4 is a view similar to Fig. 3 but showing 
the parts in different relative positions. 

Referring to the drawing, a frame is provided 
which may be varied widely as to details. The 
frame may be variously Supported, but it is pref 
erably adapted to be supported or held manually. 
When adapted to be held manually it comprises 
a handle, generally indicated at 0, which is 
preferably cylindrical and of suitable size to be 
conveniently gripped by the hand of the user. 
A flange, f2 is connected with the handle por 
tion 0 at one end thereof, preferably the rear : 
end. A carrier 4 is provided immediately ad 
jacent the flange f2 and this carrier is pivotally 
connected with the frame, preferably with the 
handie-portion to thereof, for rotation about a 
central longitudinal axis. Two yarn guides f6, 

2 
6 are provided which project outward or rear 
Ward from the flange 2 and at least one of these 
guides is Supported on the carrier 4 at a Substan 
tial distance from the axis of relative rotation 
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carrier. 
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thereof. Preferably, both guides 6, f G are 
mounted on the carrier 4 and are equally spaced 
from the axis of relative rotation, being positioned 
at opposite Sides of the said axis. A spring 8 
is provided which serves to resist any relative 
rotation in one direction between the frame and 
the carrier. Means including a scale and a 
pointer is provided for indicating the extent of 
relative rotation between the frame and the 

As shown, this means comprises a cir 
cular Scale 2 on the Outer portion of the flange 
2 and a pointer 22 on the carrier 4 and associ 
ated with the scale 29. The pointer 22 is pref 
erably on a line through the center of the guides. 
While the invention is not necessarily limited 

as to details, the construction shown has been 
found to be highly desirable and this Will be de 
Scribed in detail. 
The handle fo of the frame comprises two sec 

tions 24 and 26. The handle section 26 is hollow 
and a core 28 is located therein, the said core 
being relatively rotatable for purposes of ad 
justment. A forward extension 30 on the core 
extends through apertures in the adjacent ends 
of the handle Sections 24 and 26 and has a cen 
tral threaded aperture. A screw 32 extends 
through a bushing 34 seated in a recess in the 
front end of the front handle section 24. This 
Screw enters the threaded aperture in the core 
extension 39 and when the screw is tightened the 
two handle Sections 24 and 26 and the core 28 
are held in fixed relationship with each other. 
A Sleeve 36 is rotatably mounted on a rearward 

extension 38 of the core 28, and is held in place 
by means of a washer 40 and a screw 42. The 

* before-mentioned carrier f4 is rigidly connected 
With a fange on the Sleeve 36 by brazing or other 
wise. Thus the carrier 4 is connected with the 
handle portion of the frame for relative rotation. 
The before-mentioned spring 8 surrounds the 
rearward extension 38 of the core, one end of the 
spring being entered in an aperture in the core 
proper and the other end of the spring being 
entered in an aperture in the flange on the 
sleeve 36. The spring is so wound and positioned 
that it resists rotation of the frame relatively to 
the carrier and the guides in the clockwise direc 
tion, as viewed in Fig. 2, or in the counterclock 
wise direction as viewed in Fig. 4. Relative rota 
tion of the frame in the direction stated tends 

the spring: 

  



various markings on the Scale. 

Ward extending pins 56, 56. 
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Preferably, a pin 44 extends forward from the 
flange on the sleeve 36 and is adapted to engage, 
a pin 46 projecting inward from the wall of the 
handle section 26. The engagement of the pin 44 
with the pin 46 serves to limit relative movement 
in the Spring unwinding direction. 
The yarn guides 6, 6 are preferably in the 

form of rotatable grooved wheels, so as to reduce 
friction to a minimum when the tensioneter is 
used with a moving strand of yarn. AS ShoWn, 
the carrier A is provided with two outward or 
rearward projecting bearing studs 68, 48 on which 
the grooved wheels f3, 8 are mounted. Pref 
erably, ball bearings 53, 52 are interposed between 
the studs 48, 48 and the wheels f6, 6. 
The flange f2 has an outward or rear Ward 

extending rim 52 and the before-mentioned scale 
2) is engraved or otherwise formed on or at 
tached to the rim 52. As indicated, the markings 
of the Scale extend in steps of 10 from 0 to 100. 
The pointer 22 on the carrier 4 is located within 
the rim 52 and is adapted to register with the 

the markings 
are so spaced that the pointer directly indicates 
the tension in the strand of yarn, which tension 
may be measured in grams. Preferably, for a 
reason which will presently appear, the flange 2 
is formed of a Suitable transparent material Such 
as a plastic material, so that the Scale 2) and 
the pointer 22 can be observed from the front. 
Inasmuch as the Scale 20 is to be observed from 
the front through the transparent flange 12, the 
figure markings thereof are reversed when viewed 
from the rear as in Fig. 2. 
As shown, the carrier 4 is provided with 

laterally extending ears 54, 54 which carry rear 
Each of the Said 

ears projects in the counterclockwise direction, 
that is, in the direction opposite to the direction 
of relative rotation of the frame which is resisted 
by the Spring 8. 
When the tensiometer is in use, as shown in 

. Fig. 4, the strand of yarn A, in which the tension 
is to be measured, extends partly around the two 
guides f6, 6 to form two relatively reverse loops. 
With the main portions of the strand extending 
in opposite directions from the loops. The draw 
ing shows a relatively thick strand A, but it will 

- be understood that the tensioneter is particularly 
adapted for very small strands. The frame has 
been rotated in the counterclockwise direction 
with respect to the carrier 4 and the guides 6, 
such rotation having been effected in opposition 
to the spring 8. The line through the centers of 
the guides and through the axis of relative ro 
tation is at a predetermined angle to the main 
portions of the Strand and is preferably perpen 
dicular thereto. The pointer 22 indicates on the 
Scale 2 the extent of rotation of the frame ad 
ditional to that of the carrier and guides and thus 
indicates the amount of tension in the strand of 
yarn. In the specific instance shown in Fig. 4, 
the tension is 40 grams. Inasmuch as the guides 
6, 6 are freely rotatable wheels, little or no 

resistance is offered to movement of the strand 
of yarn and the tensionetter can be used to 
measure the tension in a rapidly moving strand. 
In order that the loops shown in Fig. 4 may be 

conveniently formed, the tensiometer is initially 
positioned manually at the front of the strand of 
yarn, as shown in Fig. 3, the tensioneter being 
so positioned that the pointer 22 and the zero 
marking on the scale 20 are at the bottom. The 
strand of yarn. A extends between the two guides 
6, 6. Inasimuch as the flage. 2 is transparent, 

4 
the scale 20 and the pointer 22 can be readily 
seen from the front. Furthermore, the trans 
parent flange enables the user to See the Strand 
of yarn and the guides 6, 6 So that the device 
can be easily positioned with the strand between 
the guides. 

It will be observed from Fig. 1 that the rear 
face of the flange 2 is adjacent the guides 6, 6 

O 

20 

and is therefore adapted to engage the straight 
strand of yarn. A shown in Fig. 3. This flange 
limits rearward movement of the tension eter 
with respect to the strand so that the strand can 
be properly engaged by the guides to form loops 
as shown in Fig. 4. When the guides are grooved 
wheels, the rear face of the flange 2 is ap 
proximately in register with the front edges of 
the grooves in the wheels so that the strand is 
relatively positioned for entering the grooves. 
With the tensioneter located as shown in Fig. 

3, the user turns the handle 0 to rotate the 
entire device in the counterclockwise direction 
from the position shown in Fig. 3 to the position 
shown in Fig. 4. The handle 3 serves plinarily 
to rotate the frame about an axis approximately 
coincident with the axis of relative rotation be 
tween the frame and the carrier. When the 
frame is SO rotated, the Spring 8 causes the 
carrier f4 to also rotate carrying the guides 6, 
6 with it. Moverinent of the guides forns the de 

30 scribed loops in the strand. As stated, the carrier 
and the guides are moved by the spring 8, and 
if there were no tension in the strand of yarn the 
spring would not be wound and all of the parts 
Would rotate in unison, the pointer 22 remaining 
at or near the Zero marking on the Scale 2). How 
ever, when there is tension in the strand of yarn, 
such tension must be overcome and the spring 8 
must be wound to an extent sufficient to overcome 
it. As the spring is wound, the frame with the 
cale 23 thereon moves to a greater extent than 
the carrier and the guides. The extent of ad 
ditional rotation of the frame is indicated on the 
Scale 2) by the pointer 22, thus indicating the 
tension in the strand of yarn. It will be under 
Stood that the rotation of the fame is continued 
until the line through the centers of the guides 
is Substantially perpendicular to the main por 
tions of the strand. Minor variations from the 

50 exact perpendicular relationship are immaterial, but any major variation would result in an in 
correct reading. 
The pins 56, 56 do not ordinarily function and 

may be entirely omitted if preferred. However, 

80 

they are desirable to prevent any tangling or 
breaking of the Strand in the event that the device 
is inadvertently turned in the counterclockwise 
direction far beyond the position shown in Fig. 4, 
as for instance 90° or more beyond such position. 
In the event of such excessive turning, the pins 
56, 56 would prevent the main portions of the 
Strand from engaging with the opposite yarn 
guides. 

the pointer 22. 

For purposes of calibration relative adjust 
ment may be effected between the scale 20 and 

In the construction as shown, 
... the scale 2) is angularly adjustable with respect 
- to the core 28 with which the spring 8 is con 

70 
nected and on which the carrier. 4 with its pointer 
22 is mounted. To effect such angular adjustment 
the screw 32 is loosened and the rear handle sec 
ition 26, together with the flange 2, may be ad 

...justed in one direction or the other with respect 
to the core 28 so as to obtain a correct indication 

.75. of tension. After the adjustment...has been made 
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the strew 32 is tightened to again lock the several 
parts in relatively fixed positions. 
The invention claimed is: 
i. In a tensiometer for a strand of yarn, the 

combination of two yarn guides adapted to en 
gage two associated relatively reverse loops iefa. 
strand of yarn, with the main portions of the 
Strand extending in Opposite directions iron the 
loops, a carrier having an axis of relative tota 
tion and Supporting both of the guides at Sub 
stantial equal distances from the axis and at di 
anetrically opposite Sides thereof, a frame con 
nected with the carrier to permit relative rota 
tion of the carrier about the said axis of rela 
tive rotation which frame is independently rotat 

10 

s 
able about the same axis, a spring connected with 
the carrier and With the frame for resisting 
rotative movement of the frame relatively to the 
carrier and guides which are prevented from ro 
tation in unison with the fraine by reason of the 
tension in the Stand of yarn, and IneanS includi 
ing a scale and an associated pointer for indicat 
ing the extent of rotative movement of the frame 
in opposition to the spring and relatively to the 
carrier and guides and for thus indicating the 
tension in the strand of yarn when the frame has 
been rotated so that a line through the centers 
of the two guides is substantially perpendicular 
to the main portions of the Strand. 

2. In a tensioneter for a strand of yarn, the 
combination of two yarn guides adapted to en 
gage two associated relatively reverse loops of a 
istrand of yarn with the main portions of the 
strand extending in opposite directions from the 
loops, a carrier having an axis of relative rota 
tion and supporting both of the guides at sub 
Stantial equal distances from the axis, and at di 
ametrically opposite sides thereof, a frame con 
nected with the carrier to permit relative rota 
tion of the carrier about the said axis of rela 
tive rotation which frame is independently 
rotatable about the same axis, a spring connected 
with the carrier and with the frame for resist 
ing rotative movement of the frame relatively to 
the carrier and guides which are prevented from 
rotation in unison with the frame by reason of 
the tension in the strand of yarn, a circular scale 

: On the frame, and a pointer on the carrier as 
sociated With the Scale and positioned on the line 
connecting the centers of the two guides, the said 
pointer indicating the extent of rotative move 
ment of the frame relatively to the carrier and 
guides and thus indicating the tension in the 
'Strand of yarn. When the frane has been rotated 
so that the said line through the centers of the 
two guides is Substantially perpendicular to the 
Iain portions of the Strand. 

3. In a tensioneter for a strand of yarn, the 
combination of a carrier having an axis of rela 
tive rotation, two yarn guides supported on the 
carrier at substantial equal distances from the 
axis and at diametrically opposite sides thereof, 
a Space being provided between the two guides 
for receiving an initially straight strand of yarn 
extending transversely of the aforesaid axis and 
the said guides upon rotative movement of the 
carrier and guides through approximately 180° 
serving to form two associated reverse loops in 
the strand with the main portions of the strand 
extending in opposite directions from the loops, 
-a frame connected with the carrier to permit 
relative rotation of the carrier about the said 
taxis of relative rotation which frame is similarly 
rotatable independently, a spring connecting the 
frame with the carrier for rotating the carrier 
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and guides to form reverse loops as aforesaid 
When the frame is rotated, the said 'Spring per 
Initting the frame to rotate additionally to the 
carrier and guides to an extent dependent upon 
the resistance to carrier and guide rotation re 
Sulting from yarn tension at the loops, and 
meanS including a Scale and an associated pointer 
for indicating the extent of the said additional 
rotation of the frame and for thus indicating 
yarn tension when the line through the carrier 
axis and through the centers of the two guides...is 
'SibStaitially perpendicular to the main portions 
of the Strand. ' 
4. In a tensionetter for a strand of yarn, the 

combination of a carrier having an axis of rela 
tive rotation, two spaced yarn guides supported 
on the carrier at substantial equal distances from 
the axis and at diametrically opposite sides 
thereof, a Space being provided between the two 
guides for receiving an initially straight strand of 
yarn extending transversely of the aforesaid axis 
and the Said guides upon rotative movement of 
the Carrier and guides through approximately 
180° Serving to form two associated reverse loops 
in the Strand With the main portions of the 
Strand extending in opposite directions from the 
loops, a manually supported frame connected 
With the carrier to Support it and to permit rela 
tive rotation of the carrier about the said axis 
of relative rotation which frame is similarly 
3rotatable plantially and independently, a spring 
connecting the frame with the carrier for rotat 
ing the carrier and guides to form reverse loops 
aS aforesaid When the frame is rotated, the said 
spring permitting the frame to rotate additionally 
to the carrier and guides to an extent-dependent 
upon the resistance to carrier and guide rotation 
reStilting from yarn tension at the loops, and 
near Sincluding a Scale and an associated pointer 
for indicating the extent of the said additional 
rotation of the frame and for thus indicating 
yarn tension. 

5 
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5. In a tensionetter for a strand of yarn, the 
Combination of a frane comprising a handle, 
a Carrier connected with the frame adjacent the 
fange and relatively rotatable about a longitudi 
nal axis, two yarn guides on the carrier project 
ing OutWard therefrom at equal distances from 
the axis and at diametrically opposite sides there 
of, the Said guides being positioned to initially 
receive between them a straight strand of yarn 
extending transversely of the aforesaid axis and 
the Said guides serving upon rotation of the car 
rier and guides from their initial positions to 
form two aSSociated reverse loops in the strand 
With the main portions of the strand extending 
in opposite directions from the loops, a fangese 
cured to the handle of the frame adjacent the 
guides for engagement. With the said straight 
strand of yarn so that the said strand is relative 
ly positioned for engagement by the guides upon 
rotative movement of the carrier and guides, a 
Spring connecting the frame with the carrier for 
rotating the carrier and guides to form loops as 

5 aforesaid when the frame is rotated about itslon 
gitudinal axis, the said spring permitting the 
frame with its flange to rotate additionally to the 
carrier and guides to an extent dependent upon 
the resistance to carrier and guide rotation re 
Sulting from yarn tension at the loops, a circular 
Scale on the fiange of the frame, and a pointer on 
the carrier for indicating on the scale the extent 
(of the said additional rotation of the frame and 
for thus indicating yarn tension. 

6. In a tensioneter for a strand of yarn, the 
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combination of a frame comprising a handle, a 
carrier connected with the frame adjacent the 
flange and relatively rotatable about a longitudi 
nal axis, two bearing studs on the carrier pro 
jecting outward therefrom at equal distances 
from the axis and at diametrically opposite sides 
thereof, rotatable circumferentially grooved 
wheels on the bearing studs constituting yarn 
guides, the said guides being positioned to ini 
tially receive between them a straight strand of . 
yarn extending transversely of the aforesaid axis 
and the said guides serving upon rotation of the 
carrier and guides from their initial positions to 
form two associated reverse loops in the strand 
with the main portions of the strand extending 
in opposite directions from the loops, a flange Se 
cured to the handle of the frame adjacent the 
grooved wheels for engagement with the Said 
straight strand of yarn so that the Said strand is 
relatively positioned for entry into the circum 
ferential grooves in the said wheels, a spring con 
necting the frame with the carrier for rotating 
the carrier and guides to form loops as aforesaid 
when the frame is rotated about its longitudi 
nal axis, the said spring permitting the frame 
with its flange to rotate additionally to the car 
rier and guides to an extent dependent upon 
the resistance to carrier and guide rotation re 
sulting from yarn tension at the loops, a circular 
scale on the flange of the frame, and a pointer 
on the carrier for indicating on the scale the ex 
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tent of the said additional rotation of the frame 
and for thus indicating yarn tension. 

7. In a tensionetter for a strand of yarn, the 
combination of a frame comprising a handle, a 
carrier connected with the frame adjacent the 
flange and relatively rotatable about a longitudi 
nal axis, two yarn guides on the carrier projecting 
outward therefrom at equal distances from the 
axis and at diametrically opposite sides thereof, 
the said guides being positioned to initially re 
ceive between them a straight strand of yarn 
extending transversely of the aforesaid axis and 
the said guides serving upon rotation of the car 
rier and guides from their initial positions to 
form two associated reverse loops in the strand 
with the main portions of the strand extending in 
opposite directions from the loops, a flange se 
cured to the handle of the frame adjacent the 
guides for engagement with the said straight 
strand of yarn. So that the said strand is relative 
ly positioned for engagement by the guides upon 
rotative movement of the carrier and guides, a 
spring connecting the handle portion of the 
frame with the carrier for rotating the carrier 
and guides to form loops as aforesaid when the 
frame is rotated about its longitudinal axis, the 
said spring permitting the frame with its flange 
to rotate additionally to the carrier and guides 
to an extent dependent upon the resistance to 
carrier and guide rotation resulting from yarn 
tension at the loops, a circular Scale on the flange 
of the frame, a pointer on the carrier for indi 
cating on the scale the extent of the said addi 
tional rotation of the frame and for thus indi 
cating yarn tension, and means enabling the 
flange to be adjusted angularly with respect to 
the handle portion of the frame to vary the re 
lationship between the scale and the pointer... 

8. In a tensiometer for a strand of yarn, the 
combination of a frame comprising a handle and 
a transparent flange at one end thereof, a carrier 

... connected with the frame... adjacent the flange 
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8 
and relatively rotatable about a longitudinal axis, 
two Spaced yarn guides on the carrier projecting 
rearward therefrom at equal distances from the 
axis, the said guides being adapted to initially 
receive a straight strand of yarn between them 
With the handle and flange at the front of the said 
strand and being adapted upon rotation of the 
carrier and guides from their initial positions to 
form two associated reverse loops in the strand 
with the main portions of the strand extending 
in opposite directions from the loops, a spring 
connecting the frame with the carrier for ro 
tating the carrier and guides to form loops as 
aforesaid when the frame is rotated about its lon 
gitudinal axis, the said spring permitting the 
frame with its flange to rotate additionally to 
the carrier and guides to an extent dependent 
upon the resistance to carrier and guide rotation 
resulting from yarn tension at the loops, a cir 
cular Scale on the flange of the frame which may 
be observed from the front, and a pointer on the 
carrier for indicating on the scale the extent of 
the Said additional rotation of the frame and for 
thus indicating yarn tension, the said pointer be 
ing visible from the front through the said trans 
parent flange. 

9. In a tensioneter for a strand of yarn, the 
combination of a frame comprising a handle and 
a flange at one end thereof, a carrier connected 
With the frame adjacent the flange and relatively 
rotatable about a longitudinal axis, two spaced 
yarn guides. On the carrier projecting outward 
therefrom at equal distances from the axis, the 
Said guides being adapted to initially receive a 
Straight strand of yarn between them and being 
adapted upon rotation of the carrier and guides 
from their initial positions to form two associated 
reverse loops in the strand with the main por 
tions of the strand extending in opposite direc 
tions from the loops, a spring connecting the 
frame with the carrier for rotating the carrier 
and guides to form loops as aforesaid when the 
frame is rotated about its longitudinal axis, the 
Said Spring permitting the frame with its flange 
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to rotate additionally to the carrier and guides 
to an extent dependent upon the resistance to 
carrier and guide rotation resulting from yarn 
tension at the loops, a circular scale on the flange 
of the frame, a pointer on the carrier for indi 
cating on the scale the extent of the said addi 
tional rotation of the frame and for thus indi 
cating yarn tension when the line through the 
centers of the guides is Substantially perpendicu 
lar to the main portions of the strand, and two 
pins on the carrier adjacent the respective guides 
and Spaced therefrom in directions opposite to 
the directions of movement of the guides to form 

s.the said loops, the said pins being adapted to 
engage and guide the yarn in the event that the 
guides move substantially beyond the positions 

- in which the line through their centers is per 
pendicular to the main portions of the strand 
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