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Yo all whom 6 mary conceri:

Be it known that I, TIN1Us OLSEN, a citizen
of the United States, and a rvesident of PPhila-
delphia, Pennsylvania, have invented certain
Tmprovements in Testing-Machines, of which
the following is a specification.

My mmvention relates to certain improve-
ments in the testing-machine for which Let-
ters PPatent were ﬂmme{l to meon the 1st day
of June, 1850, No. 228,214,

One ohject ()[_ my invention 1s to record the

amount of tension or compression of the speci-

men through the medium of the fluid con-
tained in a series of eylinders, a farther ob-
ject of the invention l}emﬂ to move the poise
on the beam by means of power outside the
machine, regl_ilﬂl ed by electricity, and a still
tfurther object is to so fasten the collars on
the specimen that they will accommodate
themselves fo the decreasing or inereasing di-
ameter of the specimen as pressure is ap-
plied.

In the accompanying drawings, Figure 1 18
A diagram view showi g a testing- maclmluh
dotte lines, with my 11111)1"0\*@111(%1‘[5 in fuall
lines,  IMie. 2 is also a diagram view, drawn to
adr enle 11**!{1(1 scale, showing the hru*tobﬁ‘roatod
the vaive-chest, mnl a side view of the 10@01(1—
g deviceon thes f**lle beam. Kig. 3 1s a sec-
tion ¢n the hne 1 2, Mo, 2, l{)()lxlﬂf’ in the di-
rection ol the 51.1*1_'011'. an 4154 ]JL:LH view on

the line 5 4, Fig. 5. Ifig. 518 a section on the
line 5 0, lu”. 5. Flg. G1sa view of oneof the

lwu*lnw collars situated on the specimen, and

Fig. 7 is a view of a modification of part of ;

ﬂw deviee. |
rweferrving to If1g. 1, A 1s the base of the test-

111”-111{1-’*]11110,, and B the uprights. 0 is the

cross-head to whieh the upper portion of the

specimen ¢ is secured, and 4’ is the movable |

cross-head secured to or acted upon by serews.
I'he lower portion of the apeennen (L 18 Se-
cured to this cross-nead. ¢ ¢ are thescale-le-
very, and I is the scale-heam, ifs pivots
resting in the standards .

T}w details of construction ot the testing-
machine are fully get rTorth 1 the prt{,nL
above relerred to, and need not be iturcher
cleseribed.

Referr

the specimen ¢ to be tested are two collars,
B K, of a pecabiar construefion,

deseribed

ing to Ies. 1, 2, 3, and 4, secured to

, 1880,

(Mo model)

et reeee s oy

hereinafter. Situated between these two ¢ol-
lars are two or more evlinders, 19, and pistons
and pistou-rods 7. Aftached to any conven-
ient pm‘rum of the mac lmm 15 the valve-chest
(z, having openings ¢ 5/ , and situated above
this chest is a reservoir, T1 having a valve,
i, communicating with the valve-chamber .
A pump, &7, for applying pressure to the lig-
uid, 18 %Humul.ﬂ one side of thechest, as de-
belll_}ed herveinal 101' "}1{1 {}pi*nium« g com-
nunicate with opening '
through tubes 4, mul 1t will 1o Illld 1%100{1 in
the outset that one or two eylinders may he
used, two being shown in IFig. 2 of the draw-
ings, or three or four, or, 1n fact, any number
of evlinders may be used, and for this reason
I have thoughtit best to illustrate the two ex-
ra. openings in the valve-ciest. 'T'he open-
ing ¢’,in the ]"}I‘{}‘;l""*l"lt instance situated at the
hase of the valve-chest, is conunon to all the
openings ¢. but I prov ‘ide valves e between
cach of the openings g and the epening ¢', 8o
that either one or other of the openings may
h“ cut off or turned on al will by simply op-
erating the valve, as crearly <howi by dot-
t-ed lines in ifig. 2. Slounted on the sceale-
beam D is a eylinder,J, having an 1nlet-open-
ing, 7,. and (lis mlm -onening connnunicates
with the opening ¢ through the medimm of a
flexible tube, .‘,,“:-, shown in Figso 1T oand 2.
This ey linder J is Droy ided with a piston, J7,
and piston-rod J= A welght, Ly i conneeted

10 one {1111{1 ui ﬂw lmnm md }“h 11{}L_,e, ¢ord,
(e
b

more (:-1_0;11.];3 111 _E E;Z{h. i:"‘ ;.md_ -L:)
with a pinion, I/, loose on a :-sl_:]md_h}f Ix-; on
which is also the card- {**‘11'?1;‘*1' in the form of
a drum, I, nrovided with the usual record-
paper. In some instanees a band may be
used, passing over a pulley on the s spin dle K2,
andl havi ing s Omh seeured to the piston- md

this band being the (‘mm' Jent of the rack

zmd 1)1111011

Lt

tion ()I ﬂw ﬁm}gi‘.nlm I will {.1@&;_(:1'11_)@ the {.}p-
eration of this portion of the machine, which
causes the cavd-carrier to revolve as the ten-
sional strain or compression increases.  1f
for instance, the specimen ¢ 18 h‘*h(‘ﬁ.“‘:«l@;d A
{0 its tensional strength, the two collars I8 Ef
18N (__.Ltm]_)w {o the specimen, and Hw cyviim-

I
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-~ ders I are placed between the two collars,
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and points 5 on the ends of the cylinders and
on the arms of the pistons, resting in recesses
in the faces of the collars, keep the cylinders
In a vertical position. Oil, water, or other
(luid is pumped into the cylinder J from the

~reservolr I by the pump G/, through the side

passage shown by dotted lines in Fig. 2, di-
rect to the tube ¢/, connecting with the eylin-
der J. When sufficient fluid has been foreced
into the eylinder J to move the piston to its

extreme limit, the valves e e of the tube 7 4,

communlcating with the cylinders I ¥, are
turned so as to form communication between
the eylinder J and the cylinders I I, the pis-
tons in the cylinders If T being at their ex-
treme unv..;ud limit. Power is then applied
to the testing-machine, causing the head b’
to travel away from the head 6. The speci-
men «1s consequently stretehed by the strain,
and as the two collars E E” are separated the
liquid from the cylinder J, owing to the press-
ure of the weight % thr (mﬁh Lhe medium of
the piston J’ in said cylinder, causes the lig-

uid to force the piston in the cylinder I out-
ward, and consequently enough pressure is

exerted to keep the e¢ylinder and piston-rods
always in contact with the two collars. As
soon as any portion of the fluid in the cylin-
der J finds its way to the eylinder I, the pis-
ton-rod J* is moved in the direction of the ax-
row, and with 1t the rack K, and it, engaging
with the pinion on the drum-spindle IK* causes

the drum to turn a certain distance, depend-.

1Ing upon theseparation of the twocollars £ E’.
The drum L is so secured to the pinion K&’

_that when the record-paper is to be placed

40
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upon or removed from the drum the drum is

thrown out of gear with the pinion, and can
then be turned without turning the pinion.
This 18 accomplished by loosely mounting the
pinion KX’ on the fixed spindle K* and secur-
mg to the hub of the pinion a tabe, &L This
tube i* extends to near the end of the spindle
IL5 as shown, and a nut, &% bears against the
end of the tube i* and presses the pinion K’
against a shoulder, &7, on the fixed spindle I3
Tt will be 1111£161‘bt00d however, that the spin-
dle is stationary and the pinion and tube re-
volve when the pinion is moved by the rack
I{. Mounted loosely on the tube &* are two col-
lars, k* and &7, the collar £ bearing against the
hub of the %p]du [ of the drum L, the hub in
turn bearing against a shoulder, £, on thehub
of the 1‘)1111011 I'_L Atube, £ 1s qumted between
the spider {’ and the collar /% and back of the
spider I is a nut, £, which is adapted to a
thread on the collar /. By moving this nut
one way or the other the drum is either
clamped or released from the pinion, as the
nut forees the hub of the spider [ against the
shoulder on the hub of the pinion K’ through
the medium of the Splder 7" tube 7, and col-
lar A°.

When the amount of (‘*01111)1 ession 18 to be
tested, the fluid 18 pumped 1nto the cylinders
F I, instead of the cylinder J, as above, and

the operation is then reversed.

399,549

Situated 1in
the present instance above the %@&18—1)@&1]’1 D
is a screw, M, mounted in bearings m m’ m?*
on the beam. Said serew M passess through
a balance-weight, M’ as shown in FKig. I,
which slides upon the beam ID. The beam D
1s graduated. |
tween the bearings m m” is very fine, while
the thread of the screw between the bearing

m and the bearing m* at the outer e¢nd ot the

beam is comparatively coarse, so that while
the balance-weight isacted upon by the coarse
portion of the screw the penecil-carrier N 1s
acted upon by the fine portion of the screw.
The pencil-carrier N 1s mounted 1n suitable
guideways, D/, its inner end being threaded,
as shown in Ifig. 5, and bearing against the
fine portion of the screw M, and 1t carries at
its outer end a pivoted arm, N’ to which 1is
attached the pencil », which 18 arranged ra-
dially in respect to the dr um L, so that when
the drum is rotated and the penecil moved
longitudinally the desired line will be marked
upon the paper on the drum. The arm N’ 1s

‘adjustable toward and from the drum, and is

secured in elther posnlml by a Sl)llllfr-plate
N2 having two pins, n’ n°, adapted to enter
an opening in the side of the arm. The arm
N’ is provided with a finger, »°, which, when
the arm N’ is moved downward, will press
against the edge of the guideway D7, and will
COHSLQH@]’IH}T force the Cfnuu* out of gear
with the serew M, the pin 7.7 locking the arm
N’ and the carrier in this 1)()5111011

In the guideway D’ is a bar, D“* buppmud
at each end by springs (/7 I‘w , & roller, n,

on the carrier N, traveling on the bar D3, and

the bar and spring keeping the teeth of the
carrier always in gear with the screw, except
when forced out b) the finger n® on the arm
N’, the springs thus giving an even pressure
at all times upon the carrier.

The serew, by mechanism desceribed herein-
alter, can be revolved either to the right or to
the left, or can remain stationary, depending
altogether upon the power exerted upon the
specimen c, as it will be remembered that the
screw registers the amount of power exerted
when tenswn Or COMPIEssion 18 apphul Lo the
speecimen.

On the inner end of the screw-shaft 1s a
wheel, P, having a groove, p, in one face near
the peliphety This groove has two bearing-
faces, p’ p* and 1n the groove rests a %nmll
roller , ¢, on a shaft, Q, connected to a shaft,
Q’, thr ough the medium of a universal coup-
ling-shaft, Q*. T'he shaft Q" 1s mounted in a
bearing, R, on the beam, and is provided with
a belt-wheel, ¢/, preferably on the same line
as the pivot d of the secale-beam, so that when
the driving-belt is applied to this belt-wheel
g’ the power exerted on the driving-belt will
not affect in any degree the scale-beam.

The shaft Q is mounted 10 a bearing, s, on
one arm, s’, of a lever, S, pivoted at s* to a

The thread of the screw be-
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bracket, R/, seccured to the guideway D’ on .

the beam., The loug arm g UE this lever has
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at 1ts outer end an armature, 7, situated be-
tween two pairs of magnets, 1 IV, secured to
the beam by a frame, U, in any suitable man-
ner.

I prefer to secure springs ¢ v to each side
of the armature and at their opposite ends to
the frame U. These springs tend to keep the
armature always in & central position in re-
spect to the magnets T T7, so that the roller
¢, when in 1ts normal position, will always be
centrally situated in the groove P, free from
contact with either of the faces p p’. When
the armature 1s in the central position, the
screw will not be revolved, and the poise and
penecil will consequently remain stationary.

In the present instance at the outer end of
the scale-beam, as shown in Fig. 1, are con-
tact-points 22/, and on a bracket, A’,is a yoke,
A% on which are contact-points z 2. A wire,
2,18 connected to the contacts o & on the
beam D and passes to the battery, and through
the battery to each of the maenets I while
a wire, 5, connects with the contact-point z to
the pair of magnets T, and a wire, 4, connects
the “contact-point z” with the pamr of mag-
nets 17, |

It will be seen that when suafficient power
is exerted to move the beam so that the
points ¢ and z come in contact the magnet 't
altracts the armature 7, and consequentiy the
arm s of the lever M is moved in the diree-
tion of its arrow in Fig. 5 and the arm &
moved in the divection of its arrow, and con-
sequently the roller will bear against the s
face p” of the wheel P and move the poise {or-

F

ward on the heam, at the same time moving

the pencil-holder {orward; but as sonn as the
poise balances or overbalances the welght
the beam will drop and the contact will be
broken; conseqguently the poise will remain
stationary, as will also the pencil-holder; but
if tension ¢ the specinen relaxes connection
will be made hetween the two contact-points
2" and 2/, thus eausing the magnet 17 to at-
tract the armature and move the lever S in a
direction the reverse of that indicated by the

arrows and cause the roller ¢ to press against

the surface 9° of the wheel P and reverse the
movement of the pencil and poise. Thus i1t
will be seen that the polse 1s automaticaily

moved on the heam and always balances the

load. A switch may be inserted at the point 5
to throw one or both of the magnets out of
acetlon. |

As before remarked, the collars B K on the
specimen accommodate themselves to the dif-
fering diameter of the specimen as strain 1s
applied. The collars are constructed as fol-
lows: In the present instance, (referring to
Fig. G,) the collar is provided with four pock-
ctg, though 1t will be understood that any
nmumber of pockets may be emploved. Two
of these pockets have bloeks V V,on one end
of which are anti-friction rollers ¢ w. These

65 blocks V 'V are backed by suitable springs,
V7, in order to keep the rollers 1n contact at
all times with the speennen.

The othoer 1wo

P e T W W — e

IR N By T W g T

pockets have blocks W, provided with steel
points «, which are forced into the specimen.
Into an orifice in the block W is tapped the
serew-stem of a spindle, W/, and beneath a
head on this spindle and the casing is a
spring, u’, which tends to press the pin ¢
against the specimen. The pressure of the
springs may be varied by turning the spindle
W’ which is provided with a suitable handle
for that purpose.  Thus it will be seen that
as the diameter of the specimen decreases or
increases the points o will always accommo-
date themselves to the speciment.

In some instances T dispense with the driv-
ing-shaft Q" and conneeting-rod 7, and at-
tach directly to the shaft Q a flexible shaft,
()%, as shown in IMig, 7, driven from a shatt
independent of the machine, and this shaft
may also be conneeted by means of universal-
jointed connections, instead of by the flexible
shaft, as- shown in Tig. 5. The roller ¢ in
sonme instances, as shown in Ifig. 7, may be
provided with teeth, forming a pinion, engag-
ing with teeth on either the surface p” or the
surface »* of the wheel P. '

T have deseribed the mechanism for travers-
ing the poise in connection with a testing-ma-
chine; but it will be understood that this por-
tion of my invention may be used on any
scales now in common use, and 18 not neces-
sarily Hmited to testing-machines.

The specimen-eylinders I If need not nec-
essarily be cituated between the two collars
© E’. For instance, they may in some 1in-
stances be situated between the cross-heads
b U, or, in fact, attached to the specimen In
anysuitable manner forindicating the amount
of tension or compression of the specimen.

I claim as my invention—

1. The combination, in a testing machine,
of the specimen-carriers, the tension ot com-
pression mechanism, the specimen eylinder

- and piston, the card-carrier eylinder and pis-

ton, and a communication between the two
cvlinders, whereby displacement in one eyl-
inder causes corresponding displacement in
the other eylinder, substantially as deseribed.

2. The combination, in a testing-machine,
of the specimen-carriers, the tension or com-
pression mechanism, the specimen cylinden

~and piston, the card-carrier cylinder and pis-

— g ————— = = ] E.. PO

- ton, and a communication between the two

cvlinders, with a valve-chest, communicating-
tubes between the chest and the specimen-
cylinder and between the chest and the card-
carrier eylinder, and valves in said chest, so
that the passages between the two eylinders
may be regulated, substantially as and for the
purpose set forth.

3. The combination of the specimen eylin-

der and piston and the drum cylinder and
piston with a valve-chest, Gz, valves therein,
a reservoir, I, a pump, and communications
from the valve-chest to both the specimen-
cyvlinder and piston-cylinder, substantially as
and for the purpose described.

L. The combination, in a testing-machine,
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. with said speecimen, suhstantmlly as’ and fm: |

20

. 30

Z 35
o -Ot thescale-beam and 1ts balan elng-pwot w1th
~a poise-operating screw, a driving-pulley, and
mechanism connecting the pulley tothe screw, |

40

§0

55

‘of the collars E E’, eylinders T, and their pis-

tons and rods confined between said collars, a

cylinder, J, and its piston, and a 1eeordmﬂ'—'
~drum connected to said piston. in such a man-
‘nerastobe revolved as the piston in the ¢ylin-

der J is moved, substantially as deseribed.

h-l"

blocks to keep said blocks always in contact

the purpose set forth.

- 6. The combination of the colla;r E the
- pointed blocks W ‘W, and springs at the rear of
saild Dblocks, with blocks V.V, carrying fric-
~ tion-rollers, and springs in the rear of these

blocks, so that the rollers will at all times bear |

ag{umt the specimen to be te&ted substan—
tmlly as described. o

7. 'I'he combination of the collar E and the
pointed blocks W with a spindle, W/, having

a threaded portion adapted to a threaded |
opening in the block W, and a spring adapted |
to forece the spindle and the block against the
-specimen to be teqted, Subqt&ntmlly as . set

forth. o
8. The combination, in a tuatu’m machme

: Of the scale-beam and its balancin n*-pwot with

& poise and operating mechanism therefor
and a driving-pulley for said mechanism, said
pulley being mounted on the pivot-line of the
- beam, so that the power exerted on the driv-
- 1110-1)6113 will not atfect the balancing of the |

beam substantially as set forth. .
9. ']he combination, in a testmn-machme

sald pulley being mounted on the pivot-line
of the beam, so that the power exerted on the
driving-belt will not affect the balancing of
the beam, substantially as described. |

10. The combination, in a scale-beam,

of
the screw, the wheel P, '

magnets, an arma-

ture situated between said magnets, and the

lever 5, having at one end the said armature
and at the opposite end carrying the shaft Q,
and mechanism for driving said shaft, sub-
stantially as and for the purpose set forth.
11. 'I'he combination, in a scale-beam, of

the screw-shaft, a wheel, P, an annular re- |
cess, p, therein, having two bearing-faces, p”
P, a (’111\*1110—101161 q, “and a lever carrying -
the same, and devices by which said roller is
thrown ag&inat either the faces p’ p* or sus-
pended between the two, substantially as and™
for the purpose described. |

| The combination of the collar E, the'
R pomted blocks W , adapted to engage with the
specimen, and a spring in the rear of ‘the

_111 the wheel P, s

399,549

-12. The combination,in a scale-beam, of its

screw-shaft, the wheel P, having an annular
| recess. therein, driving-roller g, its shaft Q,
at one
end of said lever, magnets I I’, and a shaft,
Q7 conneeted to said shaft Q with a belt-

mounted on the lever 5, an armature

wheel, ¢’, substantially as described.
13,

S, earrying at one end the driving-shaft Q,

an armature at its opposite end, magnets on
i each side of said armature, with springs v v,

tending to keep said armature in a central

position, and a driving-roller on said shaft Q,

| PT'lle. combination, in a scale-beam, of
i the screw, 1t5.drwmg.—wheel:, the pivoted lever

-60'

central between. the two surfaces of the recess .

ubs*lantmlly as described.

14. The ﬂombmatlo_ll In a testing- madl_l_ne,_
0of the specimen cylinder:arrd piston,f the re-
cording-drum I. and its cylinder and piston,
[-and connections between said eylinders with
‘a scale-beam, and’lever mechanism connected
thereto and to the specimen, a screw-shait
carrying a pencil-holder, and reversible driv-
ing mechanism for actuating said pencil-
: h()lde:l‘,: |
| mechanism, and  contacts on said scale-beam

‘magnets controlling said driving

and on the frame, so that as the scale-beam

swings 1t will make and break the circuit
through said magnets, the whole acting in

30

conjunection with the drum and its eylinders

to form: a chart giving the tensile or com-
pression strength and the amount of expan-
sion or contraction, substantially as set forth.

15, 'I'he combination, in a recording-drum,

carrie
ment of which the pencil-carrier is thrown
out of gear with the screw, substantially as
%pemﬁed

16. The combination of the drum-shaft I<,
a driving pinion or pulley, KX’, with a drum,
L, eal‘rying the record-paper, and a nut, 7
adapted to bind the drum to or release it from
the driving mechanism, substantially as and
for the purpose descmbed

In testimony whereof I have signed my name
to thisspecification in the presence of two sub-
seribing withesses. e

TINIUS OLSIEN.
Witn RSOS:

“Winniam D. CONNER,
HENRY HOWSON.

o

I of the serew M, and a peneil-carrier mountedin
‘bearings and having teeth engaging with said
|'serew, with a lever mounted on said pencil-
*and having a finger, »° on the move-

95
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