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UNITED STATES

PaTenT OFFICE.

EBENEZER MORRISON AND JAMES P. HERRON, OF WASHINGTON,
DISTRICT OF COLUMBIA.

FABRIC-TESTING MACHINE.

'SPECIFICATION forming part of Letters Patent No. 422,145, dated February 25, 1890.
: Applica.tion filed April 3, 1888, Serial No, 269,457, (No model.)

To all whom it may concern:

Be it known that we, EBENEZER MORRISON
and JAMES P. HERRON, citizens of the United
States, residing at Washington, in the Dis-
trict of Colnmbia, have invented certain new
and useful Improvements in Fabric-Testing
Machines, of which the following is a specifi-
cation, reference being had therein to the ac-
companying drawings. ‘

This invention has relation'to machines for
testing the strength of fabries, it being an

improvement upon United States Patent No.
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292,130, granted us January 15, 1884, and
adapted to practice the step and method of
testing fabrics disclosed and secured to us by
said patent.

Among the objects of this invention are to
provide a construction of mechanism for ap-
plying pressure against the fabric tobe tested
in such a manner as to follow, take up, and
compensate or neutralize the stretching of the
fabrie; to provide a means for applying the
bressure, which shall be to a greater degree
than heretofore, independent of and less lia-
ble to be varied in its effect by the act of the
user; to provide means for indicating the
amount of pressure applied or the strength
of the material tested, which means shall re-
main unaffected by the termination of the
resistance to the pressure applied at the in-
stant that the fabric is ruptured. '

Other objeets and advantages of the inven-
tion will hereinafter appear, and the novel
features thereof will be particularly pointed
out in the claims. .

Referring to the drawings, Figure 1is a side
elevation of a testing-machine constructed in
accordance with our invention. Fig. 2is a
vertical longitudinal section, the parts being
in the position they occupy when the machine
is at rest. - Fig. 3 is a similar section, the
parts being in the position they oceupy when
the machine is at work; and Fig.4 is a detail
of the plunger and annexed supporting-pin.
Fig. 5 is a detail of the movable fulerum-sup-
port and friction-wheel. Fig. 6is a side view

. (looking from right to left in Fig. 2) of the
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fulernm - support case, showing the bevel-
wheel and masked in worm-gear. Hig. 7isa

view of the same from the opposite side with
the fulerum-support removed and showing

1means of force applied thereto.

the lifting-cam.  Fig. 8 is a back view of the
same matter as Fig. 7. Fig. 9 is a front view
of the bearing-surface of the plunger shown
in Fig, 4. = :

Like numerals of reference indicate like
parts in all the figures of the drawings.

In the use of the scale-beam shown in our
previous patent expérience has shown that an
operator by too suddenly sliding the counter-
poise or weight along the beam can vary to
alimited extent theindications of the strength
of the fabric being tested; so, also, by moving
the weightvery slowly along the beam thein-
dicated strength may be made greater to a
limited extent, so that it has been found de-
sirable to provide means for applying press-
ure which shall not be s0 much under the
control of the operator, in order that the in-
dications and results of a series of tests shall
be more uniform.

1 represents the case for the operative parts
of the machine, and it is in this instance
formed in a single casting and has a rigid
clamping-jaw 2 and a cylinder 3 for the re-
ception of the cylindrical movable jaw 4, and
a chamber 5 for the reception of a movable
fulerum and the mechanism eémployed in con-
nection therewith. . The face of the case has
a circular opening 6 to receive the dial 7, on
which is the seale indicating pounds extend-
ing, as desired, in this instance from “0” to
13 150.77 i

Within the eylindrieal jaw 4 is the plunger
8, which is that part or deviee that is brought
into contact with the fabric to be tested by
This forece
may be that of compressed air, gas, steam, or
liguid, and so far as some of the novel fea-
tures herein disclosed are conceined they are
adapted to be used in conneetion with force
applied through the instrumentality of any
of the means above indicated. Mechanical
skill alone will suggestthe modifications nec-
essary to adapt the plunger to a use of any
of the above-mentioned sources of force tobe
applied thereto.

The movable jaw 4 and the plunger 8 are
diametrically slotted for the passage there-
into or therethrough of a lever 9.

To reduce the friction of the lever upen
the plunger to a minimum there is interposed
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a pendent pointed pin or bolt 10, and.to pre-
vent undue oscillation  of said bolt or-pin,
should it (when the fulerum-block is dropped)
become detached from the conical seat 11 in
the lever 9, a screw 12 is employed, which
limits the oscillations of the pin or bolt in
such a manner that its pointed end shall not

- go'beyond the limits of the conical seat 11 by
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-and groove.

reason of the head of the bolt comingin con-
tact with the head of the screw 12. A cam
13 is arranged in the eylinder 3 and beneath
the movable jaw 4, so that when oscillated by
the handle 14 said jaw is forced upward into
contact with the fixed jaw, so as to firmly
clamp the material to be tested between the
two. The fixed jaw has an outer and an in-
ner annular rib 15 and 16, respectively, the
former being thicker and higher than the
latter. The movable jaw hasannular grooves

17 and 18, agreeing with the ribs 15 and 16,

T espectlvely

The object of p10v1d1110 the outer deeper
annular groove and rib in the jawsis to take
up the natural stretch of the material caused

by the act.of clamping the same—that is to

say; the outer larger groove and rib first
bring the material under strain to render

‘the same somewhat taut, and the material is
further tightened or stretched by the subse-

quent clamping of the same by the inner rib
In testing textile fabries this
construction is .particularly advantageous.

“The fulerum 19 of the bar 9 rests on the upper
-end of the slotted block 20, through which

said lever or bar passes. The lower end of
said block is provided with an anti-friction
roller 21, and the edges of the block are

-adapted to ride in ways or grooves 22, formed

in the chamber- 5, or, ple'fembly, for accessi-

Dbility and ease of manufactme, in a case 23,

(see Figs. 6,7, and 8,) arranged in said cham:
ber. Thls case 23 is separ a,ble from the whole

tester, and is pi’eferably screwed in place, as

indicated by the serew-holes, FFigs. 6,7, and 8.
The whole case containing the fulerum-block

and its lifting-gear may be taken out, and

the accessibility of the interior mechanism
greatly heightened. A face vieworelevation
of the block 20 is shown in Fig. 5, the longi-
tudinal slot 24 being that through which the
lever 9-passes and the transverse seats 25
being for the fulera of thelever, and the pro-
-jection 26 over one of the seats being for the

purpose of preventing an accidental displace-

ment of the fulera. A projection 26 may be
formed upon both of the upper ends of the
block, if desired.

. Inthe case.23 and below the block 20 is a
cam ‘27, (see Fig.7,) which is journaled on
the. shaft 30 in the rear wall of the case and
in the cross-bar 28 of the front portion 29 of
the case 23. An elevation of this front por-

tion is shown in Fig. 6. The back piece of the
lifting-gear with the front removed is shown
in Fig. 7 in elevation, and a side view of the
entire case is shown in Fig. 8.

Upon the cam-shaft 30 is mounted a worm-

gear 31, and meshing therewith a worm-shaft
32 is arranged transversely in the case.-and
has its bearings in eccentric blocks 33 in the
sides of the part 29 of the case.

As clearly shown in Figs. 2, 3, 6,and 7, the
case 23isslotted, asat 34, for the passageofthe
lever 9 therethrough. A crank 35 (see Fig. 1)
is rigidly secured to the worm-shaft 32. The
end of the lever 9 is connected with the case
by means of a coiled spring 36, the same in
this instance being connected to the lever
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through the medium of -a link 87.  Between

the walls of the case is a bridge 38, secured
to lugs 39, projecting from ene of the walls,
so asto provide a free passage between the
bridge and the wall for the lever 9. A bracket
40ismounted on the bridge,and through both
the bridge and bracket the shaft 41, on which
the pointer 42 is  mounted, passes, and. be-
tween the bracket and the bridge there isrig-

8o
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idly attached to said. shaft a pinion 43. A

geared sector 44 is pivoted at 45 on the arm
46, extending from the bridge. The sector
has an arm 47, which is pivotally connected
by a link 48 to the bar 9.
passes through the leverand servesin this in-
stance as the means for connecting the links
37 and 48 with the lever, and also serves as

9o

A pin or bolt 49

95

the means of connection with the lever of a -

lock mechanism employed to retain the
pointer in any position over the dial which it

may oceupy atthe time the fabric being tested :

is ruptured.

The locking meohanmm consists of a blfm-
cated curved lever 50, one of its bifurcations
going on each side of the lever 9 and having
contact with the pin or bolt 49 passing there-
through, as shown by dotted lines in Figs. 2
and 3. The lever 50 is pivoted to the case at

51, and one arm 52 thereof projects through
»the case and carries a series of pawls 53 54

which may be increased to any desired num-
ber, each pawl being weighted below its pivot
55, so as to cause 113 to ‘mke into the curved

ack 56, secured to the case, so that whatever
position with relation to said rack the arm 52
may occupy one or more of said pawls is in
mesh with the rack. A pawl-releasing lever
57 is pivoted to the curved lever 50 and is
constructed tobe brought againstthe weighted
ends of the pawls and release the same fmm
connection with the rack, in order to return
the curved arm, the lever 9, and co-operating
parts to a normal or starting
hereinafter described. A screw 58, Fig. 1,
projects through the cylinder 3 into a groove
59, formed.in the cylindrical body of the

'movable jaw 4, to prevent the same from ro-

tating within the cylinder. Screws 60 serve
the purpose of securing the case 23 within
the chamber 5.

These several details of construction above
described. may be varied in any manner and
to any extent within the skill of persons con-
versant with the construction of this elass of
machines without departure from our inven-
tion. .

position, as-
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InTig.4 we haveillustrated amodified form
of plunger which is particularly adapted for
use in testing textile fabries, in that its head
or the end that comes in contact with the
fabries to be tested is not substantially flat
or rounded, as shown, respectively, in Figs. 2
and 3, but is formed with a rib 61, which is
preferably curved on its face. It will be
readily seen thatin testing textile fabries the
same may be placed within the jaws 2 and4,
so that either the warp or the filling may be
passed at right angles over the rib, and each,
therefore, may be separately tested. A quar-
ter-turn of the sample within the jaws deter-
mines which of the two shall occupy the de-
sired position over the plunger to be tested.

The operation of the machine is as follows:
A piece of fabric @, Fig. 3, is placed between
the jaws.. The lever 14 is oscillated over and
from right toleft to cause the cam:13 to force
the movable jaw 4 against the fabric and
firmly clamp ‘the same. . The locking mech-
anism is now in the position shown in Fig. 2,
and the pointer stands at zero or its equiva-
lent 150 on the dial.- The crank 35 is now
rotated over to the left, and this causes the
worm-shaft to rotate the wormslowly, and
with it the worm-gear and cam 27, in such
a manner as to raise the block 20 and the
lever9,fulerumed thereon. - The fabricduring
this operation is stretched, as clearly shown
in Fig, 3, the strength-indicating mechan-

~ ism remaining at rest until the pressure ap-
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plied in stretching the fabric is equal to or
greater than the tension of the spring 36.- Up
to this point the lever 9 has swung or pivoted
upon the pin or bolt 49. When the pressure
upon the fabric and the tension of the spring
are about equal—that is, when the fulerum
has been raised until said pressure and ten-
sion are about equal—a further upward move-
ment of the fulerum begins to produce an os-
cillation of the sector 44 by reason of its con-
nection with the lever 9, and this oscillation
of the sector rotates the pinion 43 and causes
the pointer 42 to move along over ‘the dial.
During this operation the locking-lever 50
falls, or, in other words, partially rotates upon
its pivot, so that its curved bifurcated arm
keeps in constant contact with the pin 49,
while at the same time the pawls 53 and 54
travel along the rack 56, one or more of them
being in mesh while the others are passing
from tooth to tooth of the rack. In order that
this may be the case, said pawls are made of
various lengths, differing by less than the
distance between the teeth of the rack. An

upward raising of the fulerum is continued

by means of the crank 35 until the fabric
breaks or is ruptured. At that instant the
tension of the spring retains the locking

mechanism in contact with the pin- 49 and:

the pawls are in contact with the rack, so that
no backward movement of the pointer can
occur. To lower the fulerum, it isonly neces-
sary to reverse the movement of the crank 35
through a distance of about from one-fourth

to one-half of & revolution,when, by reason
of the friction of the worm-shaft 32 in the ec-
centric bearing-blocks 33, the latter are turned
so as to carry the shaft from the position

70

shown in the dotted circle, Fig. 8, to the posi- -

tion shown by the full circle of the same size
in said figure. In other words, this move-
ment of the eccentric blocks earries the cen-

ter of the worm-shaft from v to v, (see Fig.-

8,) and therefore throws it out of mesh with
the worm 381, at which instant, by reason of
the weight of the block 20 and the lever 9, ful-
crumed thereon, the parts fall to their normal
position ready for another operation. A re-
versal of the lever 14 removes the cam from
beneath the movable jaw-body, and the jaws
are thus separated and the fabric removed.

It is evident that various novel features of
this invention are applicable either in whole
or in part to testing-machines which do not
involve annular clamping-jaws, and the in-
vention is not, therefore, limited in- this re-
gard.. .

A cam seems to be a preferable means for
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raising the fulerum of the lever, because by it -

a slow steady strong movement of the block
is secured, which movement is advantageous
in testing fabrics.

Having described our invention and its

-operation, what we claim is— : ‘
1. In a machine of the class described, the

combination of a fixed annular jaw, a mova-
ble annular jaw, a plunger, a lever, and a
movable fulerum-support for said lever, and

95

Ico

means for elevating the fulerum-support, sub- - -

stantially as specified.

2. In atesting-machine, fixed and movable
annular jaws, a plunger, and a lever, in com-
bination with a movable fulerum for the lever

105

and pressure-indicating mechanism, substan-~ -

tially as specified. v R

3. In a testing-machine, clamping-jaws, a
pressure-applying device, and a lever con-
nected therewith, in combination with indi-
cating mechanism and a movable fulerum for
the lever, substantially as specified.

4. In a testing-machine, a lever, a fuleram-
block for the same, and a cam-shaft, combined
with a worm-screw, a worm-shaft, a cam on
the cam-shaft, and means for throwing the
worm-ghaft into mesh with the worm, sub-
stantially as specified, .

5. Ina testing-machine, a movable fulerum-
block and a lever fulerumed thereon, in com-
bination with a cam and worm for raising the
block, and a worm-shaft eccentrically jour-
naled, substantially as specified.

6. In a testing-machine, a lever, a movable
fulerum supporting said lever, a cam, and a
worm for moving the fulerum, in combination
with a shaft for rotating the worm and eccen-
tric bearing-blocks in which the cam-shaft is
journaled, substantially as specified.

7. In a testing-machine, a fulerum-block,
in combination with a fulerum-block-elevat-
ing device and a removable case for said de-
vice, substantially as specified.

IIC

IIg

120

125

130




IO

5

25

30.

35

40

" 45

8. In a testing-machine, the combination,
with fabric-retaining jaws and a cam for clos-
ing-the same, of a pressure-applying device,
aleverpivotally connected therewith, a mova-
ble fulerum for the lever, and indicating
mechanism connected with the lever, subst(m-
tially as specified.

9. In a testing-machine, a'plunger, a lever,

“and an interposed pin or bolt through which

the pressure of said lever is transmitted, in
combination with a device for limiting the
oscillations of the pin or bolt, substantially as
specified.

10. In a testing-machine, a slotted plunger
having a pin or bolt pivoted therein, in com-
bination with a lever bearing upon said pin,
substantially as specified.

11. In atesting-machine, a plunger, a mova-
ble fulerum-block, and a pivoted pin or bolt
interposed between the plunger and the lever,
in combination with a screw arranged in the
plunger above the pin or bolt and means for
permitting the fulerum-block to drop, sub-
stantially as specified.

. In a testing-machine, clamping-jaws
havmo ribs and grooves of dllfm ent depths,
substantially as speciﬁed.

13. Inatesting-machine, annular clamping-
jaws having annular ribs and grooves of dif-
ferent depths and having the deeper rib and
groove outside of the shallower, substantially
as specifled.

14. In a testing-machine, a case having a
fixed jaw, a cylinder, and an opening for a
dial, in combination with a chamber, a case
within said chamber, and provided with a
fulerum-block and a lever fulerumed thereon,
substantially as specified.

15. In a testing-machine, a removable ful-
crum-block, a cam for raising the same, and
a worm-gear, in eombination with a worm-
shaft and a removable case in which said
block, cam, and worm are arranged, substan-
tially as specified.

16. In a testing-machine, a lever, a movable
block supporting said lever, and a spring piv-
otally connected to the end of said lever, in

429,145

combination with indieating mechanism, sub-
stantially as specified. -

17. In a testing-machine, a lever and a
locking-lever adapted to follow the movement
of the lever in.combination with a pawl-and-
ratchet mechamsm connected with the lock-
ing-lever, substantially as specified.

18. In'a testing-machine, a lever, a locking-
lever adapted to follow the movement of
the lever, and the series of pawls of varied
lenoths, in combination with the arm 52, bear-

ing said pawls, and a rack with Whlch said
pawls mesh, substantially as specified.

19. In a testmg -machine, 8 removable case,
one portion being slotted for the passage of a
lever, and provided with ways for a fulerum-
block and with a cam for raising the same,
in combination with another part provided
with a worm-shaft and worm-gear, substan-
tially as specified.

20. In a testing-machine, a lever 9, com-
bined with a removable fulerum-block case
formed in two parts, one of which is adapted
to receive and permit of the operation of a
fulerum-block and a cam for raising the
same, and the other part adapted to receive
a worm gear and shaft and eccentric bearings
for said shaft, substantially as specified.

21. In a testing-machine, devices by which

power is applied to elevate the block, in comn-

bination with a fulerum-block and fulerum-
block-raising mechanism constructed to be
thrown out of operation by a reversal of said
devices, substantially as described.

22. In a testing-machine, a lever and a
locking-lever adapted to follow the movement
of the lever and provided with pawls, in eom-
bination with a pawl-releasing lever and a
fixed rack, substantially as #peoiﬁed

In tesmmony whereof we affix oursig natures
in presence of two witnesses.

EBENEZER MORRISON.
JAMES P. HERRON.

Witnesses:
APPLETON P. CLARK,
A. P. CLARK, Jr.
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