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September 8, 1880.

To all whom it may concern:

Be it known that I, ANTHONY JAROLIMEK,
a citizen of Austria, residing at Hainburg-on-
the-Danube, in Austria, have invented a new
and useful Improvement in Means for Trans-
mitting Power, of which the following is a
specification.

This invention has for its general object the
economical employmentofsmall elasticstrings,
orround bandsof hardened-steel wire, orequiv-
alent wire,in the form of peculiarly-constructed
spiral springs, and metallic pulleysconstructed
with special reference to use therewith as sub-
stitutes for leather and rabber belts, cotton
bands, and the like, and ordinary drums and
pulleys for transmitting rotary motion as a ve-
hicle of power.

In Letters Patent of the United States No.
227,163, dated May 4, 1880, the use of ordinary
spiral springs as substitutes for leather belts
is described and claimed. .

The present invention is the result of numer-
ous experiments and extensive scientific inves-
tigation growing out of the idea of so.utiliz-
ing hardened-steel wire in the form of spiral
springs, the prime object of said experiments
and investigation being the discoveryofaprin-
ciple of construction which should enable me,
by means of such steel strings or bands, to util-
ize the driving-power as fully—or, in other
words, to transmit power with as little loss—
as by means of ordinary leather or rubber belts
and bandsof other approved kinds. Ordinary
spiral springs of hardened-steel wire do not
possess this capacity, their considerable elon-
gation under relatively light strains being op-
posed to it. Owing to this “ciective quality,
a steel driving-band in the form of an ordi-
nary spiral spring (such as shown in the draw-
ings forming part of said Letters Patent No.
227,163, for example) stretches on the driving
sideand shortensin itsloose part to such an ex-
tent, when running machinery, as to cause the
driven pulley to run at a greatly-reduced sur-
face speed, the band slipping continually on
the pulleys, with excessive wear of the parts
and serious loss of power as inevitable conse-
quences. Only the smallest percentage of the
strength of the spring can be utilized without

developing this vital defect, while the size and
weight of heavier springs, as well as their
cost, preclude avoiding the difficulty by using
springs made stronger in the ordinary way.
My said experimentsand investigation had ref-
erence also to meaus for reducing shaft-press-
ure, or strain on the bearings of the connected
shafts, in obtaining the requisite traction, and
to the best way of providing substitutes for the
numnerous sizes of belts and bands for trans-
mitting different rates of power. My inven-
tion, as the result of said experiments and in-
vestigation, renders steel wire universally ap-
plicable as superior means for transmitting
powerof any rate; and to this end it consists in
elastic steel bands (one or more) in the form of
peculiarly-coiled spiralsprings,andinpeculiar-
ly-grooved iron pulleys, in combination there-
with, as hereinafter deseribed and claimed.

Figure 1 of the accompanying drawings is
an elevation of a pair of grooved pulleys con-
nected by an elastic steel band, illustrating
this invention. Tig.2is a view of a piece of
the steel band, half in elevation and half in
section, illustrating the principle npon which
it is constructed. Figs. 3 and 4 represent ra-
dial sections through the peripheries of differ-
ent-grooved pulleys,illustrating their construe-
tion and modifications thereof; and Fig. b rep-
resents an axial section of the band at itsjoint
or coupling.

Likelettersof referenceindicate correspond-
ing parts in the several figures.

A A% Fig.1, represent parallel rotary shafts,
B B? grooved pulleys thereon, and C a steel
string or round steel band, or one of a series
thereof, connecting said pulleys for the trans-
mission of power, from B to B?, for example.

The steel band C consists of steel wire coiled
in the form of a peculiarly proportioned and
substantially dense or close spiral spring of
proper length, having its ends united, as at 2
2z, by a suitable coupling. An internal coup-
ling-piece, ¢, of elastic rubber or the like, is rep-
resented as a form of coupling which is pre-
ferred, while the constraction of the band pro-
videsforitsemployment. This coupling-piece
¢ is made to fit the interior of the band tightly,
and is screwed into the ends after first turn-
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ing them backward in the bands, so that when
coupled the band will be free from torsion. A
close, smooth, and amply strong joint is thus
very readily formed, rendering the band not
only free from laps, but of substantially the
same thickness, weight, and elasticity at the
joint as.elsewhere. Theends of the band may
in like manner be coupled by interscrewing the
coils for a short distance after opening them
sufficiently. A short metallic screw may be
used in the same maner as the coupling-piece
¢ as an inferior substitute, or a hook and eye
may be formed at the respective extremities of
the wire. The ends of the band may be pre-
pared for coupling by means of an internal
coupling-piece or screw by filing them square,
as indicated in Tigs. 1, 2, and 5; or the wire
may be simply cub transversely or broken off.

The essential distinguishing characteristic
of the steel band is a certain peculiarity of pro-
portions or dimensions, which is illustrated
more particularly by Fig. 2, and is the most
important feature of my invention.

As aresult of my said experiments and in-
vestigation I discovered that the wire must
be coiled upon a very thin mandrel or spin-
dle, very little, if any, thicker than the wire
itself, in order to give the band the requisite
resistance to elongation in proportion to its
diameter and size of wire. I prefer to use a
mandrel of the same diameter as the wire—a
piece of the wire itself, for example—and the
porportions of the piece of band shown in Tig.
2 are those which result from coiling the wire
on a mandrel of this description—that is to
say, the diameter of the band on the line y ¥,
for example, is only equal to three times that
of the wire of which it is composed, as repre-
sented at « . In other words,if d, Fig, 2, sig-
nify the thickness of the wire and d that of
the band as a whole, then d=34. These propor-
tions are substantially invariable, and afford
a reliable rule for making steel bands, what-
ever size of wire is employed. The relative
length of diameter may be increased slightly
without loss of usefulness, but with disadvan-
tageous increase of elongation, or it may be
decreased in some cases; but any material de-
crease would interfere with the nse of an in-
ternal coupling-piece.

In producing the band I have used round
steel wire, hardened uniformly throughout its
length beforehand and tempered so as to be
coiled cold ; but any known process and appa-
ratus for making spiral springs of hardened
wire may beused, The band material is manu-
factured in lengths determined by that of the
wire employed or by convenience, and with the
coil pertectly close or dense. In testing the
same to determine its load-bearing capacity,
I prefer toload it slightly in excess of its limit
of elasticity, so as to give it a permanent elon-
gation of five per centum of thelength. A coil
open to this extent may be produced in the
first place; and a more open coil may be used,
if still more reduced elongation in a band of
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given diameter is desired, but at a sacrifice of
flexibility. As manufactared by myself from
hardened-steel wire,asaforesaid, the maximum
streteh of the steel band within the Iimits of
elasticity does not exceed twelve per cent., and
using one-third of the load-bearing capacity,
(which I find to be sufficient for ample economy
in expense, while it affords threefold security
against permanent stretch or breakage,) the
streteh of the band in use does not exceed four
per cent. in all. Of this I allow one per cent.
for stretehing by bending the band around the
pulleys and three per cent. for stretch between
the pulleys. A stretch of one per cent. by bend-
ing is the allowance for a tesfed band on pul-
leys having a diameter one hundred times that
of the band, which proportions Iprefer. The
band is shown disproportionately large in Fig,
1 to exhibit its construction more clearly. In
practice the band is extremely slender in size,
corresponding in diameter with the thickness
rather than with the width of an equivalent flat
Dbelt.

When running on wooden pulleys a steel
band, C, of the aforesaid description has the
same traction as a leather belt under like ten-
sion, and by means of wedge-shaped grooves
G, Fig. 3, having sides at an angle of sixty de-
grees to clamp the band, I obtain the same
traction on iron pulleys. Under theseecircum-
stances the tension of the band Dbetween the
pulleys on the driving side is twice as great as
that of its loose part; and if the preliminary
stretehing for traction Le one and one-half per
cent., (I allow one and six-tenths per cent.,) if
that of the driving side should reach three per
cent., (the maximuam,) the slip or loss of veloe-
ity would be only 3—14 =14 per eeunt., and con-
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sequently not more than that of a leather belt ..

on a standard pulley. DBy cutting thegrooves
on areduced angle the tension of the band may
be reduced.

Oune of my steel bands G on an iron pulley,
B/, Fig. 4, having a wedge-shaped groove, G/,
with sides at an angle of thirty degrees, has the
sametraction asthatofaleatherbeltona stand-
ard pulley, with the tension of the former only
half that of the latter. By rendering a light
tension sufficient the strain on the bearings
of the shafts, with the resnltant friction and
wear, is correspondingly reduced, and in this
respect my improved bandsand pulleys possess
a highly important advantage over erdinary
belts and pulleys in the transmission of high
rates of power.

I provide the requisite variety of bands and
pulleys for transmitting the various rates of
power, from the lowest to the highest, chiefly
by means of pulleys having series of grooves
accommodating two or more bands of a given
size, as illustrated by Figs. 3 and 4. I thus
avoid the expense of carrying in stock the nu-
merous sizes of bands which would otherwise
be required, and at the same time provide for
multiplying the capacity of a size of wire eas-
ily coiled up to the requirements of the heav-
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iest machinery. I alsothusebviateusing very

large drums and pulleys, while the great
strength of my steel bands in proportion to
their thickuness insures narrow pulleys, and the
requisite number of bands to transmit a given
rate of power can be furnished considerably
cheaper than an equivalent leather or rubber
belt.

My elastic steel bands, employed in series,
possess an important additional advantage in
the facility they afford for repairs. Not more
than one of the series will usnally fail at one
time, and this can be repaired or replaced by
a new one withont disturbing the remainder.
Employed in series or singly, another addi-
tional advantage consists in their durability.
Made of hardened steel, their wear is inappre-
ciable. They are not affected, like leather, by
the dryness or dampness of the air in which
they are used, and they are not liable to be acei-
dentally cut, nor to be thrown off the pulleys.

Assubstitutesforcotton bandsin driving the
fast-running spindles of spinning machinery
and the like, my steel bands will be found to
possess an important additional advantage in
their freedom from dust.

‘Wireof phosphor-bronzeorother known met-
als or alloys which may be found to possess
in & good degree the strength, durability, and
form-retaining quality of hardened-steel wire
are considered equivalents of the latter, and
elastic bands of such wire, constructed asherein
described, are considered equivalents of my
elastic steel bands.

I do not claim herein the use or employment
of ordinary spiral springs as material for bands
for transmitting power, nor the use of grooved
pulleys, broadly considered; but

I claim as new and of my own invention—

1. As an improvement in means for trans-
mitting power, the within-desecribed’ elastic
steel band, the same being composed of steel
wire in the form of a substantially dense or
close spiral coil having an outer diameter sub-
stantially three times that of said wire, as
shown and specified, for the purposes set forth.

9. An elastic steel band composed of suit-
able wire in the form of a substantially dense
or close spiral coil having an outer diameter
substantially three times that of said wire, in
combination with a pair of iron pulleys having
wedge-shaped grooves with sides at an angle
not exceeding sixty degrees, forming the bear-
ings of said band, as improved means for trans-
mitting power between rotary shafts without
excessive slip and without excessive shaft-
pressure, as herein set forth.

3. The combination of a series of independ-
ent elastic steel bands,substantially as herein
specified,and a pairof pulleys, each constructed
with a series of parallel circumferential grooves,
of wedge shape, toreceivesaid bands, asshown,
for the purposes set forth.

ANTHONY JAROLIMEK.

In presence of—
WiILLiAM HUNING,
VERNER S. TINGLEY.
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