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To all whom 1t may concern:

Be 1t known that I, Trorstex Y. Ovusex,
a citizen of the United States, residing in
Philadelphia, Pennsylvania, have invented
certaim Immm*ements in Testing-Machines,
of which the following is a SpBClﬁCElthll

One object of my invention is to provide
an uncomplicated and relatively inexpensive
though substantial machine for testing the
tensile strength of materials, which Shall
have a 101{1tWelv high CELp‘lClty and be of
such a construction as to employ one con-

tinuous scale for specimens having either
high or low tensile strength.

Another object of my invention is to pro-
vide a machine for testing the tensile
strength of materials, which shall be capable
of accurate use both for determining rela-

tively small tensile strengths as wel] as |

those of materially greater “amount.

These objects and other advantageous
endls I secure as hereinafter set forth, refer-
ence being had to the accompanying draw-
INgs. 1n which :— -

-y

I‘lgur 1, 1s a side elemtlon partly in
section, 1llustrating the preferred construc-
tion of my invention —H1o. 2, 1s a verti-
cal section on the line 2—-—2 rlﬁ’ 1; Kio.
3, 1s an enlarged side elevatlon p'utly 111
section, 111115tmt1ng certain details of the
i'naehine; ancd Ifig. 4, 1s a vertical section
through the main supporting spindle of the
machine.

In the above drawings, A represents the
supporting framework of the machine, in
the present mstance consisting of two stand-

ards upon which-are horizontally mounted a
of substantially parallel beams DB

pair
formed 1n the present instance as a single
casting and joined at their ends.

move UPOon said beams, each carriage being

provided with four ﬂﬂ,nﬂed wheel% % Whlch7
operate on the ft,d;]acent top edges of the

beams.

Fach carrage 1s provided with a clamp

¢’ operated by a hand wheel ¢* whereby a
specimen to be tested, indicated 1n the
present instance as a wire @, may have its
ends qttaehed to the carriage, and of these
the carriage ¢ 1s engaged by a threaded rod
¢® which paS%S thI'OUOh an abutment &
mounted at one end of the beam B and
enters a threaded nut formed in or attached
to a hand wheel ¢*.

A toothed or ratchet bar « 1s fixed at its

1

—l

two ends to the two standards constituting
the supporting framework A and is curved
to a circular are, its teeth belno formed in its
mner edge as mdlcated at a’.

As indicated in I1g. 4, each of the beams
has an upwardly e\tendm projection 1in
which 1s mounted a ball bearmn b* for the
reception of a horizontal shaft D provided
with a thickened hub ¢ where it extends
between the beams IB. To this hub is fixed
a collar I, from which extends an arm e
carrying at its end a pawl ¢’ so placed as to
cooperate with the teeth «” of the ratchet
segment «¢. This pawl has an arm e¢* nor-
Ill‘tlly engaging the flat portion of a pin &°

which 1s “mounted in the arm ¢ and which

may be turned at will so as to cause move-

ment of the pawl ¢’ upon its supporting

pivot for the purpose of causing 1t to dis-
engage the teeth ¢’.

A steel or other band 7 of suitable flexible
material 1s connected at one end to the car-
riage G, in the present instance by means of
a clamp ¢?, and passes around the collar E,
as illustrated in I3 ig. 3, having hung from its
end a relatively heavy we 1011t . Said band,
however, 1s positively attached to said col-
lar It by bunﬂ caused to enter a recess there-
in, being held in place by a pmm /. The point
of attachment of this band to the collar 1s
at or slightly above a point at the middle
of one sice thereof when the various parts of
the machine are in their normal or operative
positions, and when the collar carr ying arm ¢
extends as shown in Fig. 1, with its pawl at
one end of the series of ratchet teeth .

One end of the shaft D extends beyond the
outer side of one of the beams B and has

loosely mounted upon 1t 2 pomter GG whose
+ upper end
Two carriages C and U’ are mounted to-

carries an indicator g movable
over and designed to co-act with a cir culfuh
curved, omduated bar «®, supported in any

_dealred manner from the beams B or the

main frame of the machine. The opposite
or lower end of the pomter (+ has fixed to
1t an adjustable weight ¢’, so that while it
15 easily moved to any given position, it 1s so
tar b‘lhnced as to remain where 1t 1s placed.
There is also mounted upon the shaft D ad-
jacent to the pointer G an arm H, which is
fixed to said shaft and . is extended side-
wise so that 1t normally engages. or. rests n
contact with the pointer G and compels 1t
to turn in one direction with the shaft D.
Under operating conditions the ends of
the spectmen to be tested are respectively
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clamped to the ends of the carriages C and
C’, and tensile stress 1s applied Lher'et() by
proper manipulation of the wheel ¢ During
the application of this stress 1t 1s obvious
that a stress of an equal amount 1s applied to
the band 7 which gradually raises the weight
F; 1t bemg understood that the dl%plaee
ment of the arm e from the normal position
in which it is held by said weight is propor-
tional
under test. Ad'a result, the shaft D turns
in its bearings and’ eonbeqnentlv causes the
pawl carrying arm I to ' move tow: ud the
welght I'; 1t bemﬂ held by the pawl ¢” from
1"Lt111*1111‘1ﬂ to its zero position in the event of
the bl@.:lkll"w of the tested piece. At the
same fime, ﬂ1e revolution of the shaft D
canses the arm T to move the pointer ( and
its indicator ¢ to an amount proportionate
to the magnitude of the ‘stress apphed. and
sinee ‘as above noted, the pawl ¢’ prevents
the return of the arm ¢ and the shaft I to
their normal positions when the test plece
breaks, the pointer indicates the maximum
breaking strengthi:—the friction between the
or ‘ldllﬂted %eoment «* and the shde or indi-
cator ¢ holdmo the httel in place until it
i§ returned by hand to its hormal position.

In the foreoomﬂ description, it has been
assumed that the piece under stress posséssed
but little tensile strength, but if the contrary
were the case, the machine would still be
available for use without adjustment, since
by the continued operation of the hand wheel
¢t the weight F would be raised and the
shaft D tmned until the arm e came nto
contact with the side of said weight. There-
after the swinging or dlepheement of the
arm and wewht while still proportional to
the stress apphed bears to the amount of

eueh stress a ratio different from that exist-

ing before the positive engagement of the
arm ¢ with the weight If. As 4 consequence,
the first part of - he scale @ passed over by
the indicator is provided with graduations
which represent such units as ounces or frac-

tions thereof, while the second part of the

scale which is passed over by the mdicator,
while the arm e positively engages the we wht
I, is graduated in divisions whl(,h 1epresent
larger units, such as pounds and fractions
thereof. While therefore the scale is a con-
tinuous one, in reality it consists of two dis-
tinet parts, one of which may be graduated
in one set of units while the other is gradu-
In any caseé, when the
specimen under test is by oken, the weight I
is held from falling to its normial poe1t10n
by reason of the elwaﬂement of the pawl ¢’
with the teeth of the ratchet bar e, -and the
pointer also remains at its position of maxi-
mum displacement, as above noted, so that a
reading of the scale may be taken.

W'hen 1t 18 desired to return the parts to

their normal positions, the pawl is disen- |

to the stress applied “to the plece

925,131

oaged from the teeth ¢’ by turning the pin ¢®

whose flat pmtmn causes 1t to be moved upon

its pivot.

From the foreoouw 1t will be seen that 1

have provided a most convenient testing ma-
chine of relatively wide range and hwh ca-
pacity ; the construction bemo stich that the
results obtained are highly accurate both for
the low as well as for the high portions of
the scale. Moreover, as premouely pointed
out, the machine 1s adwpted for the testing

of 11’1.;1te11¢1]s having low tenelle sty ennth a8

well as for thoee (}f higher strengths, “with-
out 1‘th111 Ing ad]ustment or 1e- eettmo‘ of
any of 1ts ptutu., so that it has an aeeumte
range between limits hitherto requir ing two
111¢1f*11111ee to perform the same work.

When the parts of the machine are in their
normal positions, the weight F is just suffi-
cient to maintain the arm ¢ at the angle
shown, so as to permit the indicator on the
Domtel (G to stand at 1ts zero position.
stress is oradually applied to the piece under
test, the amount of movement of the arm ¢
toward the weight F' is the measure of the
stress applied, and after it has engaged said
weight the amount of its dlepheen’lent or
swinging is also proportional to and consti-
tutes the measure of the tensile sty ength ‘ICt-
ing on the wire or fiber.

T claim :—

1. The combination in a testing 111‘1(:1111]6_
of an indicator, means for flpplyuw stress to
a body to be tested the same including

mearns for engaging the body under test, and

a device eonneeted to said indicator as well

as to said engaging means, said device in-

cluding a member movable When stress 1s ap-
plied to the body under test to an amount

dependent upon said stress, and also having

an elemerit opposing a deﬁmte portion of the'

movement of sald member in one manner,
and opposing another part of such move-
ment in a dlﬁerent manner. =

2. A testing ‘machine having means for.

applying Stress to a body to be tested, said
means mcluding an element movable to an
extent dependent upon the stress applied,
and a device for causing the ratio of such
movement to the stress to be different when
small stresses are applied from that euetmfr
upon the application of larger stresses.”
3. The combination 1n a testmo 1'11‘10111116 of
an 1ndi
rality of sets of graduations, and means for
epplvmﬂ ‘stress 10 a body to be tested, the
same including means for causing ‘the move-
ment of said indicator to vary with the stress
applied to the body under test, and also in-
cluding a device for causing the ratio of the
movement of the mdleatm to the stl ees to be
..... o :
ol"flduatlons from th‘lt emstmn while it 1S
nmoving over the other set of e'mdlntlone |

4, The eombmatmn n a teetmtr maehme

As

cator, a scale therefor havmg a plu-
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of two carriages having means for the at-
tachment of the piece to be tested, a device
for applying tension to one of the carriages,
a movable body connected to the other
carriage and having a device tending to op-
erate m a definite manner to oppose move-
ment of said carriage during a certain por-
tion of said movement, said device being
constructed to oppose the further movement
of said body after it has been displaced to a
predetermined extent, in a manner different
from that at first oceurring, with a stress in-
dicating device for said machine.

5. The combination in a testing machine
ot a frame, two carriages movable thereon,
means for attaching said carriages to a body
to be tested, means for applying tension to
one of the carriages, a movable arm con-
nected to the other carriage, with a weight
for opposing the movement of the arm when
tension is applied, said parts being arranged
to cause the weight to exert its 01')13051131011 to
the movement of the arm in different ways
for different loads on the machine, and an
incicator for the machine.

6. The combination of a frame, carriages
movable thereon, means on the carriages for
the attachment of a body to be tested means
for applying stress to one of the carriages,
an arm rotatably mounted on the frame, 2
welght having means for connecting 1t to
the arm and to one of the carriages to oppose
the rotation of said arm when stress 1s ap-
plied, said weight being placed to be directly
engaged by s said arm after the latter has
moved to a predetermmed extent, with an
indicator connected to said mechanism.

7. The combination in a testing machine
of a frame, means including a carriage for
applying stress to a body an arm Yo-
tatably mounted in the frame, a weight, a
flexible member operatively connectmo' the
welght, the arm and the carriage, said weloht

S

and arm being arranged so that the weight
through the flexible connection opposes dis-
placement of the arm for one part of the

movement thereof, and 1s directly engaged
by the arm thI'OLIOh another part of the
movement, with means for indicating the
stress applied.

3. The combination 1n a testing machine
of a frame, having a graduated scale, an in-
dicator cooperating with said scale, a spin-
dle having a projecting arm connected to
sald 1ndicator, means for applying stress to
the body to be tested, the same including
a carriage, a flexible connection attached to
said carriage and to said arm, with a weight
hung from said connection and placed to be
engaged and swung out of 1ts normal posi-
tion by said arm after the latter has been
moved a predetermined distance by the stress
applied to the body

9. The combination in a testing machine
of a frame, a ratchet bar mounted thereon,
a rotatably mounted arm having a pawl co-
operating with said ratchet bar, carriages
movable on the frame and having means for
the attachment of the body to be tested,
means for applying stress to the body under
test, a weight, a flexible member connecting
one of the carriages, the pawl-carrying arm
and the weight, said welght being ‘11‘ranged
to act through the flexible member to op-
pose movement of the arm to a predeter-
mined extent, and thereatfter be directly en-
oaged by said arm, with means for indicat-
ne > the amount of stress applied.

In testimony whereof, I have signed my
nanme to this spe(?,lﬁmtlon in the presence
of two subscribing witnesses.

THORSTEN Y. OLSEN.

Witnesses:
Earrn B. SMmitm,
Hrexry C. BONNY.
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