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To all whom it mway concermne

Be it known that I, Wirrias D. EwWART, of
Chicago, in the county of Cook and State of
Illinois, have invented a new and useful Im-
provement in Testing the Strength of Chains;
and I do hereby declare that the following is a,
tull, elear, and exact description thereof, ref-
erence being had to the accompanying draw-
Ings, making part of this application.

My Invention relates to the art of ‘testing
chain cables, or that species of chain composed
of a series of centrally-open links, (usually of
similar size and contourthroughout the length
of the chain,) which are enchained or inter-
twined with each other in such manner that
the links lie alternately in substantially trans-
verse planes when the chain is pulled tautor
18 placed under strain in the direction of its
length, In the art or methods of testing such
chain, as practiced prior to my invention, it
has been impracticable to test the manufac-
tured article to an extent greater than about
one-third of its intended or designed strength,
(for reasons which I will presently explain,)
and this inability, according to the known
modes of testing to subject the finished chain

to a draft-strain much, if any, greater than

one-third of the contemplated breaking-strain
of the chain, has led inevitably, as the expe-
rienced chain-maker well understands, to very
unsatisfactory resunlts, in that the chain fur-
nished to the market under the best possible
tests as to its standard of breaking-strain is
liable, with ever so much care and attention
on the partof the manufacturer, to break ata
strain far below the standard or guaranteed
draft-strength of the chain, by reason of the
presence 1n a given length of the chain of a
single weak link possessing some imperfection
of weld or metal liable to escape the knowl-
edge of the best workmen during the making
of the chain, such weak or imperfeet link hav-
1ng, however, been sufficiently strong to have
barely withstood the testing -strain, which, as
betore sald, is always only about one-third of
that which the finished chain is supposed to
be capable of bearing.

Lhe reason why the chain cannot, according
to the modes heretofore known and practiced
in the art of chain-testing, be subjected to

N

more than about one-third of the intended
breaking-strain is that if the links be sub-
jected to any greater draft-strain they are
liable to be more or less distorted from the
shape in which they were finished aud 1n
which they were designed to remain in work-
ing order, and to have their shape so varied
as t0 more or less injuriously aifect the articu-
late joints of the chain, and hence its desired
degree of flexibility.

Asis well understood by chain-makers, if a
chain of that form in which the links are
elliptical and have their central opcnings
rather small in comparison with the thickness
of the stock of metal composing the link be 65
subjected in the testing operation to a tensile
strain of over about one-third of the intended
breaking-strain, the testing-pull on the chain
will operate to change the contour of each or
many of the links in such a manner and to
csuch an extent (the tendency of each link un-
der severe strain always being to straighten
oub, so to speak, at the side portions of the
links) as will resuit in destroying to a greater
or less extent the intended perfect freedom of 75
movement of the joints of the chain. It 1s
also well understood by those skilled in the
art to which my invention relates that in the
case of that species of cable-chain In which,
for the purposes of engagement with the 8o
sprockets or teeth of chain-wheels, the central
openings of the directly-coupled links are
quite large in proportion to the thickness of
bar or stock composing the link, any subjec-
tion of the chain to a testing-strain of athird 85
or less equal to the designed breaking-strain
results in a distortion of the links suflicient
to seriously impair its perfection of action in
practical use.

There is a comparatively modern form of or go
a modification of the last-mentioned species of
cable-chain (having links adapted to run on
sprocket-wheels) in which, by the presence of
bearer-blocks arranged intermediately ot the
adjacent ends of the coupled links, the links g5
are rendered somewhat better capable of with-
standing the testing-strain; but even in this
form of chain not more than one-third of the
intended breaking-strain of the finished chain
can be applied to the latter during the testing 100
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“my invention relates to understand and prac--

operation without c"listorting the straight side

‘bars of the links into curved lines, s0 as to ef- |

fect more or less cramping of the parts of the
chaln at the localities of the chain-joints, and
thus impair the intended and desirable free-
dom of movement of the parts, rendering the
chain, after testing, defective as to its flexi-
bility. | |

I propose Ly my invention to provide, for
use 1n the art of testing chains of the type

alluded to, a mode or method of and suitable |

means for subjecting the completed chain to

~a draft-strain almost as great as that prede-

termined as the actual breaking-strain of the
finished article of manufacture (or, in other

- words, nearly as great as the maximum

strength proposed for the chain) withount any
liability of impairing the original forms or the

- Structural qualjties of the links, so as to in-
Juriously affect in the least.the

action of the joints of the chain.

To this main end and object my invention
may be said to eonsist, essentially, in sup-

Pporting or sustaining the links during the test-

Ing operation in their original conditions and
against the disturbing tendency of a séevere
test-strain by the use of any suitable tempo-
rary staysorsupporting devicesarranged with-
in the central openings of the links, whereby

I am enabled to subject the chain to a pulling-

strain nearly or quite equal to that established
in each case as representing the maximum

strength of the chain, and to.thus break ouf

(and replace) before putting the chain-on the
market, or into commercial use, any flawed
link or imperfect weld. |

To enable those skilled in the art to which

~ tice the same, I will now proceed to more fully
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explain my improvement, referring by letter
to the accompanying drawings, which form
part of this specification, and in which I have
illustrated the operations and effects of the
heretofore-practiced modes of treatment of the
chain, and have also shown how I propose to
test the chain to nearly or quite its maximum
strength without any risk of injury to its work-

ing parts. |

e

Rigure 1 is a sectional elevation of a piece
of ordinary chain cable, showing by dotted
lines the distorting effect of the testing draft-
strain. - Fig. 2.1s a view similar to Fig. 1, but

-~ showing, in connection with the chain, the

- temporary stay-pieces.
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of a cable-chain of the form usually used on
sprocket - wheels, and 1llustrating by dotted
lines the effect thereon of the testing draft-
strain. Fig. 4 is a similar view to Fig. 3, but
showing also the stays to prevent distortion.
Fig. b is a view showing an Improved form of
cable sprocket-wheel chain, in which bearer-

blocks are arranged intermediately of the ad-

jacent ends of the links, and in which are the
inserted temporary stays. |

In the drawings I have shown at Fig. 1, par-
tially in section and partially in elevation, a

perfection of

Fig. 3 is a side view

~ .
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piece of eable-chain (about full size) of an ap-

proved pattern, and by dotted lines on the .

middle link of the chain I have illustrated or
indicated the change of form or the distortion

of the contour of the links that arises when-
ever such chain may be subjected to a draft--

strain much more than one-third of that which

is designed to represent the maximum tensile

strength of the chain. By reference to this
figure it will be seen that whenever, by sub-
jecting such a chain as shown to a pulling-
strain (by any of the well-known means em-
ployed for testing or proving chains) sufficient
to distort the contours of the links by partially
straightening out the longer sides or portions
of the ellipses, as indicated by the dotted lines,
the effect will be to slightly pinch or grip the
end portion, a, of onelink between the drawn-
together side bars or portions, b b, of the link
with which the portion a is interlinked, and
that this effect operates to impair the original
(and desirable) degree of freedom of movement
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of this part ¢ of one link within or between -

the embracing portions b b of the other link,
to the great injury of the structure in a prac-
tical point of view; and it will be understood
that in practice the subjection of such a chain
as shown to a testing-strain of a little over

QO

one-third the caleulated maximum strength of 9¢ _.

‘the chain will suffice to bring about the injury

to the chain just above explained.

Now, under my new mode of treatment of

such a chain in performing the testing opera-

tion, I first drive into all the interstices of the
chain, or into those portions of the central
openings of thelinks that are not preoccupied
by parts of other links, metallic keys or stay-
blocks, such as seen af ¢ of Fig. 2, (in which
figure I have shown; in partial elevation and

partial section, the same sort of chain shown

at Fig. 1,) and having thus inserted the stays

‘¢, I then subject the length or piece of chain

to be tested to the action of any of the known

appliances used for chain-testing, and then

submit the chain to a pulling-strain nearly
equal to that designed or calculated to repre-
sent the maximum tensile strength or break-
ing-strain of the finished article. It will be
understood that by thus filling in or keying

on the length of chain nearly up to the calcu-
lated breaking-strain without in the least dis-
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up the links, so to speak, I am enabled to pull -

torting the links as to their contour, and hence '

without in any manner impairing the joints
or articulations,on the perfect action of which
depends the requisite flexibility of the chain.

120

Of course a set of keys such as seen at ¢ are

provided, sufficient in number to stay simul-

taneously ail the links of the given length of 125

chain to be treated at one operation of the
testing-machine, the same set being reused in
testing another similar length of chain. |

At Fig. 8 I have shown, -in side view, a.

piece of that species of cablé-chain which is
adapted to be used on sprocket-wheels, and
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‘which therefore is composed of links each of
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which has a compar atively large central open-

ing, and by dotted lines in said figure I have
indicated the distorting effect on the contour
of the link that results from any attempt to
severely test the strength of such a chain,

which effect, 1t will be seen, is such asto ren-
der the chain Inecapable of pel fectly fitting to
and working in engagement with the teeth of
the sprocket- wheel with which 1t may have
been designed to use it. In testing this form
of chain I insert keys or stays, such as seen at
d, Fig. 4, which, in cases where the links are
very large, may be. made-hollow as shown ab
sald figure. DBy first thus filling in or block-

ing up  the central openings of all the links of
a piece or length of chain to be tested I am
enabled to test the strength of such piece of
chain to any desired extent within the calcu-
lated breaking-strain of the links.

At Fig. 5 1 have shown an improved form
of cable-chain for sprocket-wheels, in which
the links are coupled indirectly thmucrh the
media of intermediately - arranged bearer-
blocks f. In this form of chain, thounh the
links are suppmte{; agalinst a dlstm tion of
their semicircular ends by the presence of the
blocks f, any testing-pull on the chain to the
extent of fully one-third its caleulated maxi-
mum strength (or sometimes even less) will
operatve to distort the side bars, g, of the links
in the manner indicated at Fig. 4, and cause
the bearing and working Smface’s of the ar-
ticulate pmtlons of the 11!11{5 to bind on the
saddle-like bearing-grooves of the blocks f in
a manner and to an extent such as toserionsly
impair (by the testing operation) the perfect
operation, and hence the practical success of
the finished and tested article of manufacture.
In testing this special form of chain I employ

keys or stay -blocks, such as seen at 5, which |

may be hollow, (an d at the same time be strong
enough, ) where the chain is composed of hnks
havmﬂ‘ very large central openings.

From what 1 have herein explained, and |

o

from the accompanying illustrations, it will 45
be understood that by my novel mode of pro-
cedure intesting chains, or, in other words, by
my 1mprovement in the art, I am enabled,
without in any way materially or injuriously
changing the conditions of the parts of the 5o
chalin, or the joints between said parts, to break
out any weak member incapable of bearing a
stram almost equal to that which the strong-
est meniber will actually sustain; and thus by
my invention- 18 accomplished the great de- g
sideratum of a test which actually demon-
sfrates the strength of every part of the chain
to be actually up to the ecalculated breaking

n

- strain or standard of maximum strength. This

18 something which, so far as my knowledge 6o
of the art extends, has never before been ac-
complished; and my invention or improve-
ment 1s therefore broad in its nature and not
restricted to any particular form or forms of
either the chain to be tested or the appliances 65
employed 1n carrying into effect my improve-
ment, so long as the means used be adapted to
effect the proper maintenance of the links of
the various forms of chain in their original
shapes during the subjection of the chain to v
the testing operation.

What I claim 18—

Animprovementinthe art of testing chains,
which consists in supporting or maintaining
the stock comprising each link in its original 75
and proper form by the introduection into the
interstices of the chain of suitable temporary
stay-blocks, or equivalent devices, during the
subjection of the chain to the testing opera-
tion or strain, sabstantially as and for the pur- 8o
pose set forth.

In witness whereof I have hereunto set my
hand this 22d day of April, 1887.

WILLIAM D. EWART

In presence of—
(GEO. LAWRENCE, Jr.,
J. . MARSH,
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