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[5 7] ABSTRACT 

The apparatus includes a pair of upstanding support 
members, each mounting clamps adapted to be in a 
position juxtaposed to each other, and the support 
members are mounted in pivotal relation one to the 
other. Hydraulic devices are provided for adjusting the 
clamping pressure on the sheet material to ‘be tested, 
and a pneumatic device is provided for forcing the 
clamps away from each other to break the sheet 
material. 

8 Claims, 9 Drawing Figures 
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APPARATUS FOR TESTING THE TENSILE 
STRENGTH OF SHEET MATERIAL 

BACKGROUND OF INVENTION 

1. Field oflnvention 
The present invention relates to an apparatus for 

testing the tensile strength of sheet material and in par 
ticular fibrous sheet material such as paper. 

2. Description of Prior Art 
In testing the tensile strength of paper sheets, certain 

problems are encountered in view of the particular 
construction of the paper. For instance, sheet paper is 
made up of a mat of ?bers, the fibers being held 
together by inter-?ber bonds. Therefore, in using con 
ventional tensile strength testing equipment whereby 
sheet material is held between spaced-apart opposed 
pairs ofjaws the sheet of paper can fail due to failure of 
the inter-?ber bonds rather than due to a failure of the 
fibers and, therefore, the actual tensile strength of the 
fibers is not really tested. It has since been found that in 
order to properly test the tensile strength of fibers in a 
particular sheet of paper it is necessary to obtain zero 
span, that is, when the opposed clamping jaws are con 
tacting each other and the space between the opposed 
clamping jaws is practically nil. Thus, the opposed pairs 
of clamping jaws should theoretically be clamping the 
same fibers. 

SUMMARY OF INVENTION 

It is an aim of the present invention to provide an ef 
ficient and reliable apparatus for testing the tensile 
strength of sheets of paper at zero-span conditions. 

It is a further aim of the present invention to provide 
clamping jaws in which the pressure applied by the 
clamping jaws to the sheet of paper can be properly 
controlled so as to avoid damaging the sheet of paper 
by excessive pressures applied to the clamping jaws, 
while at the same time providing adequate clamping 
pressure to prevent slippage of the paper during tensile 
testing. 

Generally, the apparatus in accordance with the 
present invention includes pairs of opposed clamping 
jaws for clamping the sheet at separate adjacent areas; 
and means for mounting one of the pairs of clamping 
jaws for pivotal movement relative to the other and 
means effecting said pivotal movement. " ' 

More speci?cally, an apparatus according to the 
present invention for testing the tensile strength of 
fibers in a ?at sheet comprises pairs of opposed clamp 
ing jaws wherein each pair ofjaws is adapted to'engage 
between them a portion of the sheet material adjacent 
that portion gripped by the opposed pair of jaws. 
Means are provided for controlling the pressure of each 
pair of clamping jaws on the sheet material. Means are 
also provided for pivotally mounting one of the op 
posed pairs of clamping jaws relative to they other for 
pivotal movement between a first position whereby the 
opposed pairs of clamping jaws are in close proximity 
in contact with each other and a position spaced apart 
from each other with the clamping jaws still gripping 
portions of the sheet. Means are also provided for caus 
ing the pivotal movement of one pair ofjaws relative to 
the other, said means includes a ?uid-operated piston 
and cylinder arrangement connected between the op 
posed pairs ofjaws whereby a ?uid load in the cylinder 
causes the opposed pairs of jaws to move away from 
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said ?rst position when the ?uid load has overcome the 
tensile strength of the sheet gripped by the opposed 
pairs ofjaws. Means are also provided for recording the 
fluid load required to overcome the tensile strength of 
the sheet material whereby the tensile strength of the 
sheet material-can be conventionally measured. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Having thus generally described the nature of the in 
vention, particular reference will now be made to the 
accompanying drawings illustrating a preferred em 
bodiment of the invention, and in which:. 

FIG. I is a perspective view of an embodiment of the 
present invention; 

FIG. 2 is a side elevation partially in cross section of 
an embodiment of FIG. 1; 

FIG. 3 is a top plan view of the apparatus shown in 
FIG. 2; ‘ ‘ 

FIG. 4 is an end elevation view of the apparatus 
shown in FIG. 2; _ 

FIG. 5 is an enlarged fragmentary cross-sectional 
I view of the detail of the apparatus shown in FIG. 2; ' 
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FIG. 6 is a horizontal cross section taken along lines 
6-—6 of FIG. 2; 

FIG. 7 is a vertical cross section taken along lines 7 
7 of FIG. 2; , 

FIG. 8 is an enlarged detailed view of a detail shown 
in FIGS. 2 and 7; and 

FIG. 9 is a vertical cross section taken along lines 9 
9 of FIG. 2. 

Referring to the drawings and particularly to FIG. 1, 
the apparatus is shown having a base 10 with a control 
panel 12 on the front part of the base 10. Two support 
members 14 and 16 extend upwardly from the rear part 
of the base. Each support member mounts a clamp 
head 18 and 20, respectively. Clamp 22 is provided 
with the clamp head 18 and a clamp 24 provided with 
the clamp head 20. Piston and cylinder arrangements 
26 and 28 are mounted to the support members 14 and 
16 respectively and move the clamps 22 and 24 by 
means of the levers 27 and 29. In the present embodi 
ment, the support frame member 16 is fixed to the 
base, while the support member 14 is pivotally 
mounted to the support member 16. 
As shown in FIGS. 2 and 9, the support member 14 is 

pivoted by means of a spring plate 32- ?xed at one end 
to the support member 16 by means of screws 34. 
Spaced above the screws 34, there is a fulcrum bar 36, 
having a triangular cross section which abuts against 
the spring plates 32 and is held there by means of 
screws 38. ‘ - 

Finally, the support member 14 is ?xed to the other 
end of the plate 32 by means of screws 40. As shown in 
FIG. 2, a recess 42 is provided in the support member 
16 in order to receive the head of screws 40. 

Referring now to FIGS. 2 through 8, the clamping 
heads 18 and 20 include an anvil 44 and 46 secured to 
the top of each support member 14 and 16, respective 
ly. The anvils are fixed to the tops of the frame mem 
bers by means of screws 48. The rear portion of the 
support members 14 and 16 extend upwardly in up 
standing members 50 and 52, respectively, with each 
upstanding member 50 and 52 having a machined, ver 
tical surface 51 and 53, respectively. Side plate 54 and 
56 extends at right angles from the upstanding mem 
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bers 50 and 52, respectively, as shown in FIG. 3. The 
side members 54 and 56 are also provided with 
machined surfaces which are exactly at right angles to 
the surfaces 51 and 53. The clamps 22 and 24 include 
sliding clamp jaw members 58 and 59, respectively, 
having contact surfaces adapted to slide in vertical 
planes along the machined surfaces 51 and S3, respec 
tively, and the machined surfaces of the side plates 54 
and 56. 
As shown in FIG. 5, the pairs of jaws 44 and 58 and 

46, 59 are shaped so that they will grip the paper close 
together and having a span therebetween approaching 
zero. The jaws are stepped as shown so that only a small 
concentrated portion of the paper is gripped. . 

Finally, a cover 60 and 62 is provided about the ope 
sides of the clamping heads 18 and 20. Adjustment 
screws 64 are provided for bearing the sliding jaw 
members 58 and 59, against the sliding surfaces of the 
upstanding members 50 and 52 and the side plates 54 
and 56. . 

Each jaw member 58 and 59 includes a recessed por 
tion in which there is provided a spring 74 and 76 
respectively. The spring 74 and 76 abut against projec 
tions 70 and 72 extending from the upstanding mem 
bers 50 and 52. This can be seen more clearly in FIGS. 
7 and 8. 
The levers 27 and 29 as shown in FIG. 2 pivot in 

recesses 66 and 68 of the side plates 54 and 56, respec 
tively. Recesses are formed in such a way that they 
present a sharp edge where the levers 27 and 29 are 
pivoted. The levers 27 and 29 are provided with V 
shaped notches 78 and 80 which engage a sharp edge 
formed by the recesses 66 and 68 respectively. Finally, 
adjustable pressure members 82 and 84 are provided 
on the levers 27 and 29,'respectively, and these in turn 
press against the top surfaces of the sliding top clamp 
members 58 and 59, respectively. Of course, the levers 
27 and 29 are connected by means of pivot brackets 86 
and 88, respectively, to piston rods 90 and 92. These 
piston rods form part of the cylinder piston arrange 
ment 26 and 28, respectively. The cylinders thereof are 
pivotally mounted to cylinder brackets 94 and 96 
secured to the side surfaces of the support members 14 
and 16, respectively. 
A recess 98 is provided in the upper portion of the 

support member 16 and is covered by a cover plate 
106. A piston rod 100 connected to the support 
member 14 extends through a passage into the recess 
98 and mounts a piston head 102. Finally, a diaphragm 
104 which is secured peripherally by the cover plate 
106 is attached to the piston head 104. The cover side 
of the cavity so formed is connected to a suitable com 
pressed air source (not shown). 
The support bracket 14 is provided with a passage 

108 and a rod 110 which is fixed at the one end to the 
support member 16 extends through the passage 108. 
On the 'free end of the rod 110 is a resilient stop 
member 112. 

In the present embodiment, the support member 14 
is shown with large openings therein which is merely to 
lighten the support member 14. 

In operation, when it is required to test the tensile 
strength of a piece of sheet material, especially ?brous 
material, such as paper, the sample sheet material is 
placed spanning the anvils 44 and 46 which are jux 
taposed as shown in FIGS. 2 and 5. 
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When the apparatus is in a position of rest, the piston 

rods 90 and 92 of the piston and cylinder arrangements 
26 and 28 are in their extended position with the levers 
27 and 29 at an upward angle as represented by the 
dotted lines in FIG. 2. In that position, the springs 74 
and 76 acting against the projections 70 and 72 lift the 

_ top sliding clamps 58 and 59 so that they are spaced 
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apart from the anvil surfaces 44 and 46. Therefore, in 
such a position, easy access is had to the clamps 22 and 
24, for placing the sample test paper as described 
above. ' 

The on-off switch 114 on the control panel is then 
?icked, thus opening a conventional hydraulic circuit 
to the piston and cylinder arrangements 26 and 28 
causing the piston rods 90 and 92 to retract within the 
cylinders. This causes the levers 27 and 29 to pivot to 
their downward position as shown in FIG. '2, thereby 
forcing the sliding jaw'members 58 and 59 to move 
downwardly towards the anvils 44 and 46, respectively. 
The amount of pressure which is required to hold the 
sample test paper is controlled by means of a hydraulic 
regulator which in turn is activated by the regulator 
knob 1 16 on the control panel 12. The amount of pres 
sure is recorded on the'dial 1 18. 
Once the clamp members 58 and 59 engage the test 

paper against the anvils 44 and 46, a load pressure push 
button 120 is depressed to allow compressed air, or 
other elastic ?uid, into the cover-side of cavity 98. The 
pressure will build up in the right-hand side of the cavi 
ty 98 until it overcomes the tensile strength of the test 
paper; at this point, the piston head 102 and piston rod 
100 connected to the support member 14 will force the 
support member to move away from the support 
member 16 about the axis of the fulcrum bar 36. The 
pivotal movement of the support member 14, however, 
will be limited by means of the stop member 112 on the 
rod 110. Once the test has been completed, a reading 
of the amount of pneumatic pressure required to break 
the paper has been recorded from the gauge 124, the 
push button 122 is depressed, thereby releasing the 
pneumatic pressure in the cavity 98. Of course, the sup 
port member 14 will then pivot back to its home posi 
tion juxtaposed with the support member 16 by means 
of the spring plate 32. 

lclaim: 
1. An apparatus for testing the tensile strength of 

sheet material comprising pairs of opposed clamping 
jaws wherein one pair of jaws is adapted to grip a por 
tion of the sheet material and another pair of jaws 
adapted to engage an adjacent portion of the sheet 
material; means for pivotally mounting one of the op 
posed pairs of clamping jaws relative to the other 
between a ?rst position whereby opposed pairs of 
clamping jaws are juxtaposed in contact with each 
other and a position spaced apart from each other with 
the clamping jaws still gripping the portions of the 
sheet. 

2. An apparatus as de?ned in claim 1, wherein there 
are two pairs of clamping jaws and each pair is 
mounted on a first and a second supporting member 
respectively, the ?rst supporting member being 
mounted to a base and the second supporting member 
is pivotally mounted to the first supporting member 
such that in a ?rst position, the two pairs of clamping 
jaws are juxtaposed, and means are provided for open 
ing and closing each pair of jaws for receiving a piece of 
sheet material to be tested. 
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3. An apparatus as de?ned in claim 2, wherein a 
piston and cylinder arrangement is provided on each 
supporting member to open and close each pair ofjaws. 

4. An apparatus as defined in claim 3, wherein each 
pair of jaws on each supporting member includes a 
fixed bottom surface and a top jaw adapted for sliding 
movement along an axis normal to the plane of the bot 
tom surface and said piston and cylinder arrangement 
being connected to the top sliding jaw. 

5. An apparatus as de?ned in claim 3, wherein the 
piston and cylinder arrangement for moving the sliding. 
clamp jaw is mounted to the side of the support means 
is connected to a lever arm pivotally mounted adjacent 
the sliding jaw, whereby the lever contacts the sliding 
jaw. 

6. An apparatus as de?ned in claim 2, wherein the 
means effecting the pivotal movement of the second 
supporting member from the ?rst supporting member 
includes a piston and cylinder arrangement provided 
between the first and second supporting member and 
adapted to receive pneumatic fluid under pressure. 

7. An apparatus as de?ned in claim 1, wherein the 
means for effecting the pivotal movement of the pairs 
of clamping jaws includes a piston and cylinder ar 
rangement provided between the pairs of clamping 
jaws and adapted to receive an elastic ?uid for effecting 
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6 
the pivotal movement between the opposed pairs of 
jaws. 

8. An apparatus for testing the tensile strength of 
sheet material comprising pairs of opposed clamping 
jaws wherein each pair of jaws is adapted to engage 
between them a portion of a sheet material adjacent 
that portion gripped by the opposed pairs of jaws; 
means controlling the pressure of each pair of clamping 
jaws on the sheet material; means for pivotally mount 
ing one of the opposed pairs of clamping jaws relative 
to the other between a first position whereby opposed 
pairs of clamping jaws are in close proximity in contact 
with each other and a position spaced apart from each 
other with the clamping jaws still gripping portions of 
the sheet; means for causing the pivotal movement of 
one pair of jaws relative to the other, said means in 
cluding a ?uid operated piston and cylinder arrange 
ment connected between opposed pairs of jaws 
whereby the ?uid load of the cylinder causes the op 
posed pairs of jaws to move away from said ?rst posi 
tion when the ?uid load has overcome the tensile 
strength of the sheet gripped by the opposed pairs of 
jaws and means are provided for recording the ?uid 
load required to overcome the tensile strength of the 
sheet material. ' 


