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To all whom it may concern:

Be it known that I, CHARLES M. HIGGINS,
of Brooklyn, in the countv of Kings and Stute
- of New York, have 1111’eutet_1 L@I‘tdln new and
usetul Improvements in the Manufacture of
Screw-Peg Cord for the Fastening of Leather-
Work, of which the following is a specifica-

tion: -
- Previous to my invention there had been
proposed, as ‘a fastening for shoe-soles and
otheér leather-work, a screw macde ot what was
termed "petnhed hide”—that is, rawhide
treated by a process which was supposed to
petrify it, and thus render it sufficiently hard
to euable a practical serew-thread to be cut
on a long string of the material.

The design 1s to furnish this fintshed screw-
cord in eoils or spools to the consumer, whois
supposed to employ special machines for its
insertion—such, for instance, as that patented
to me November 2, 1:75. Hence, as a long
interval may intervene between the time of
the manufacture of this cord aund of its actual
use, it must be capable of resisting the dete-
riorating influences that may thus be brought

to bear upon it, such as that of the atmos-

phere and of hamllmg

It is the object of my invention to produce
an improved screw-fastening which shall be
fully adapted for the intended purpose, free
trom the defects pertaining to that mentioned,
and possessing the opposite qualities in a lllﬂh
- degree. To this end my invention 1is 11151:111-
| gmshed by the following features: First, that
leather 1s employed as the base of the cord ;
second, the leather, or its equivalent, in strips.
or cords, is saturated with a cementing size;
and, thicd, is treated to compression by pas-
SagP between grooved rotating rollers; and,
fourth, by the -mode as heremanter described
of compressing or impressing thereupon a
continaous screw-thread. |

It should be understood that theideal com-
- bination of properties which I aim to produce
~1n this improved fastening is that, while pos-
sessing great strength, it must be quite flexi-
ble and possess a hardness, or rather soft-
- ness, of texture little different from the leather
to. be fastened, else no advantage is obtained
over a metallic screw, so that when the screws
are inserted in the shoe-sole their wear will
be uniform therewith and their flexibility will

allow them to bend readily with the sole, and

‘thus practically render the shoe-sole homogene-

ous. Now, 1n addition to these properties of
softness and fHexibility, the screw-cord must,
as a practical necessity, possess also the prop-
erty of torsional stifiness in a high degree
to resist the severe torsional strain that nec-
essarily oceurs during its msertion. Now, in
this has been one of the chief problems, to
combine in the same article these apparently
incompatible properties, but which, however,
finds its practical solution in my mvelltmn.
It is accomplished, in the first place, by the

employment, of _leat]}er as the base of the cord,
‘thus securing at the first step a material iden-

tical with thftt to be fastened, possessing sa-
perior flexibility, perfectly nmollﬂjle, and en-
tirely unaffected by atmospherie moisture, as
well as having great firmness or strength,

~and withal of great comparative softness, and

possessing the wvaluable property of being

swelled, though not weakened, by wetting;
but it is chiefly accomplished by the combined

operations of sizing and compression. These

operations are auxiliary to each other, and,
though they can Dbe used separately, yet are
| mutually necessary to produce a good result,
for were sizing alone employed to obtain the
‘necessary torsional stiffness it would have to
‘be used to such an extent as would seriously

impair the softvess and lateral flexibility of

the cord; while, on the. other hand, were
_compression alone resorted to, sieh 2 de-
gree would be required as would generally

destroy the tenacity of the leather and ren-
der it brittle, as well as totally impair its
swelllug power when wet; but by the judi-

-elous combination of the two in the manner
aund proportion hercafter descmbed such a de-

ogree of torsional stifiness is obtd,med that the

greatest length of the cord that will ever be
exposed at one time to the strain (about one
‘inch and a half) cannot, according to actual

tests, be twisted more_tha,n one- ewhth of a
revolution under the greatest St_rain 1t will.

ever bLe subjected to, a degree which is re-
‘markable, LO]]SldBl‘lllﬂ that it possesses, at
the same tuue a oftneab of texture and a lat-

eral 'ﬂexibil-ity' little different from normal

leather, and indeed no different from what that

becomes under the influence of continued wear.
The operation of sizing is a highly-impor-



tant one, and is not used merely as a stitfen-

ing, that fanction, as aumlmry to compres-
sion, being the most dispensable of its eftects;

but its chief fanction is rather as a bmdmﬂ-

cement, to hold together the fibers of the

]eather and to 1mpart to the leather the prop-

erty of plasticity, so that when the leather
cord is compressed or impressed, and a screw-

thread formed or impressed on it, it will re.

~tain with positive permanency whatever form

is given to it, completely unaffected by rough

handling or by the influence of the atmosphere;

and here again has been another of the chief
problems whose bOlutIOIl has been left to my
invention.

Though the employment of leather is one of
the features that distinguish my improved
serew-fastening, and furnmhea those proper-
ties which so peculia‘rly fit it for the ends In
view, yet the mode of manufacture herein de-
scribed 1s not entirely confined to leather, but
is applicable to some other materials, and
among these to rawhide; but 1 do not favor
the use of this, which 15 11l adapted, partly
owing to its inferior flexibility when treated,
| and'its solubility when wet, together with the
greater labor and unpleasantness which would
attend its manufacture.

In practicing my invention 1 proceed, there-
fore, as follows: A good or fair quality of
leather should be first selected for the pur-
pose, preferably, of oak or union tanning and
of a firm texture. It is not essential that the
leather used be fully finished or dressed; but
the crude—of course, fully tanned—Ileather be-
fore the final operations are performed on it,
may be used to good advantage, and with a
saving of expense. Or a suitable quality of
- the leather known in the trade as “unfinished
splity,” an incidental product in the manufac-
ture of some thin dressed leathers, and ob-
tainable at a moderate cost, may be used.
And here it may be remarked that the em-
ployment of leather secures also a decided
economic advantage, in that, as above indi-
cated, an 1ncidental product, obtainable at a
small cost, can be made use of, and in which
the wastage is trifling. The sides of leather
having been selected,if thick or unsplit,should,
by ald of splitting- machme, be reduced to
nniform thickness, though this is not abso-
lutely necessary; but in all cases a thin layer
should be cut from the flesh side to remove
the loose flabby portion, leaving the firm te-
nacious leather to form the body of the cord.
The leather should then be divided into pieces
or sheets of suitable size, preferably of a
round or oval form, but in all cases having an
outline free from a;llgles or concavities. These
sheets are then to be cut, by means of special
machine, into long narrow strips, the cutting
being confinued spirally, so as to form of a
single sheet one long continuous strip or cord
of square section. This square strip should
next be rounded by drawing it through a tu-
bular cutter revolving at high speed. After
the leather strip is nicely rounded, which op- |
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eration is necéssary for a good result and ean-
not well be dispensed wﬂ;h it is next satu- -

rated with the cement or aumg No special

kind of sizing is essential; but for leather I
favor a soluble sizing, and much prefer glue,

owing to its toughness. .

I‘m rawhide or other partially- soluble base
an 1nsoluble sizing may be used, such as shel-
lae, paraffine, or a mixture of oil and rosiu,
&c.; or precisely the samne process may be med
mth good effect, as is described for leather.
For the leather, the glue-sizing should be made
about - one-third or one-half thmuer than is
used for ordinary adhesive purposes, and
should be placed, say, in a long trongh, and
kept beated to about 100° Fahrenheit, or just
enough to maintain it sufficiently liquid to
become readily absorbed by the leather. The
rounded strip may be steeped in or drawn
‘slowly through this trough, during which the
size will become absorbed, and, when suffi-
‘clently charged, it is withdrawn, being drained
or lightly wiped as it emerges to tree it from
superfluous size. It should then be placed on
‘gratings or racks exposed to currents of air
to dry, which will generally take fromn two to.
three hours, according to the coundition of the
‘air; but, of course, its drying may be forced
by artificial means, if desired. The cord
‘should not be allowed to'dry fully ; but when
v that particalar condition between absolute
dryness and actual wetness it should be sub-
mitted to the compression operation by roll-
‘ing between grooved rollers, as represented
in Fig. 1. In this operation the leather cord
‘becomes compressed to the required size and
density, which operation strengthens and stiff-
ens the cord, and renders its form regular and

“its surface smooth., The degree of compres-

sion 18 very lmportant, for, as before remarked,

1f compressed muach it loses all tenacity and

becomes brittle, and if not enough it will not
have the requisite stiffness. The degree .of
compression that I have found best is from
one-fifth to one-sixth, so that the original
rounded strip should have a diameter abont
one-sixth greater than the finished product.
After the rolling and compressing opera-

‘tion the cord, when fully dried, may have a

screw-thread cut upon it byany suitable
means. L, however, much prefer to impress

‘or compress the screw-thread upon-it, for the

important reasons hereinafter named, and em-
ploy the mode represented in Figs. 2 and 3,

the former view beiug a front elevation, and
“the latter a Cross- SBLUOD on line o .

A A represent a pair of hardened- thel roll-
ers, which are capable of continuous rotation,

and are geared together, so that they rotate
in exact unison.

“Around the periphery of
eaclh of these rollers 1s cut a semicircular

groove, B, each groove being arranged in ex-
~act conjunction with the other.

The grooves.

or groove 1s tapped over its whole extent with

a serew-thread, as represented, of the desired =

pitch, twenty- seven threads to the inch being
The rollers should have |

prefelﬁable.' ﬁ a diame-
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ter of from four to six inches. Anvthmﬂ* lws |

would have the effect of causing the screw-
_threads to be reduced in thlGLIlF‘SS where the
rollers join, and they should be so geared that
the backlash shall be reduced to a minimum,
80 that the threads on each roller shall always

mateh with each other. It will now be obvi-
ous that if the rollers are rotated and the cord
presented to the serew-groove it will be drawn:
through between them, and an accurate con-
tmuous serew-thread will e impressed upon
1t. This opemmon should be performed while
the sized cord is in that slightly moist condi-

tion before mentmued-—-—betweeu actual dry-
ness and wetness. In this state the cord is in
a peeuharlv plastw and impressible condition,

taking an impression almost as readily as wax
or lead and retaining it with as much perma:

~nency. The elasticity of the leather appears,

- 1n this state, to be dormant, while the cement-
ing power of the size is most active, so that
- when the leather is then compressed it fails

to expand, until, being exposed during wear .

to the direct actlon of water, the size be-
comes dissolved, and thus releebses the elas-
ticity of the Icat'her which then tends to swell
to its original volumu, and thus becomes
tightly Wed%d in its socket.

It will llbllctj be perceived that by the use of
a soluble sizing that valuable property of
]ea‘rhcr—-—pobsessed by few, if any other, ma-
terials—of being swelled, though not weak-
ened, by wet, is ]}re::,erved and which, itshould
be remembued would" be destroy ed were a
-great degree of compression used.
| When the cord is screw -threaded by this
‘mode the preliminary plain rolling, although
sometimes desirable, will not be generally
- necessary, but the SMLd cord may be sub-
mitted directly to the screw- threadmg rolls,
and thus perform the compressing and scerew-
threading operations atonce. When the en-
tire ]en:r;th of cord has passed through the
serew-rolls it is then allowed to fully dry,
which generally takes about half an hour, and
after this—although not absolutely neceb-

sary—Itis passed throup h a screw die or nut

revolving at high speed, which removes the
slight seam or burr left by the rollers, and
also frees the threads from any slight irregu-
larities that may exist. It is tht_,u wouud
on large spools of about twenty yards e¢s
pacity, mul this completes the operation, aud
the cord 1s ready for the market.

It will be perceived that Ly this moﬂe of
serew-threading any continuous length of cord
- may be thlemled with oreat, ease aJnd rapidi-

‘ty.  Not the least advantage of the mode is,
- that the cord 1s threaded w1thout belng sub.
jected to the slightest torsional strain, as in
those modes whu.,h act by revolution fu ound
the cord, and thus havea disintegrating tend-
enecy ----..-_Lll(1 to form a compressed screw- tluea,d
would be 11111}1‘.[15131(,: able—while by this. mode
the tendumy Is to strengthen or compact the

(,01(1 Again, as the motion given to the cord |

is a simple continuous lon gitudinal, without
any tendencey to twist, it reuderq the manage-
~mentof this oper: ation a much simpler nmtil:er.
‘than it otherwise would be. Moreover, a com-
pressed screw- thread, such as produ(,ed by

this mode, is one altocrether better fitted for

‘the purpose, 111.:1&111110]1 as far greater permas-

nency and strength are secured thereby. This
will be rendumd evident by considering the
texture of the compressed screw, as repre-

sented in section in Fig. 4, where it will be

observed that the fiber lb preserved continu-

~ous throughvut, and, instead of being broken
or lemovul i3 compacted with a powerful re--

enforeing effect just where greatest strength

18 necessary-—i. e., at the lower side of the |

thread. The screw prepared by this mode, in

fact, possesses almost the strength and per-

nmuency of metal, combined with the fiexi-

bility and other valuable properties of leather,

and the roughest handling it is ever liable to

recelve trom the time of 1tt~.. manufacture till it

is finally inserted in the work is not sufficient
to mar or injure it to any material extent., On

.the contrary, when the texture of the uncom-

presqud cutb screw 1s considered, asrepresented
in Fig. 5, it will be evident that 1t cannot pos-
sess the strength of the former, for the fiber’s
continuity is here destroyed, and a less amount
ot fiber is exposed to strain, leaving the

‘threads liable to be easily brokeu or injured

by severe strain or rough handling. Of
course, the permanency ..:md strength of the

cut screw can be greatly increased by the pre- |
l[iminary use of the sizing and compressing
‘operations herein deh(,rlbed but L btrongly
recommend the compressed bu"ew and, In my

opinion, the cut can never be maﬂe to equal 1t.
Wh%b Iclaim as my invention is as follows :
1. As an improved fastening for leather-

work, a screw-peg cord, composed of leather
sized and compressed, and provided with a
continuons screw - thre.:Ld substantially as
herein set forth. |

2. A process for the manufacture of serew-

peg cord, combining the operations in the or-

der btflted of (_,uttmn leather or its equivalent .

mto separate bOIltll]llOllb cords of a rounded
form, 1mpregnatiug the same with a cement-

ing size, aud rounding and slightly COmMpress-
ing the same by passage between grooved ro-
tating rollers, prov 1{111] aQ contmuoua SErew-
thread adapted to unite leather viork, subst‘::m-

tially as herein described.

3. As an improved fastening tor leather- |

work, a cord of leather having a continuous
screw-thleatl of fine pitch compressed the}r'e-

upon, substantially as set forth.

In witness whereot I bave hereunto blgnred

Iny naine in the presence of two blll)SbI‘lblE[lg

withesses.
CHAS’, A HIGGINS.

WltllESSBS :

L. R. L& (J()UINT
MARGARET HIGGINSP.
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