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in use is five hundred thousand; placing the aver-
age value of these at one hundred and fifty dollars, the
aggregate represents seventy-five millions. The num-
ber of electricelevators in use is not known, but as there
are over six hundred in New York City alone, it is
evident that the total must run up into thousands,
and represent an investment of ten or fifteen millions.

There are over twelve thousand miles of electric rail-
roads, using over twenty-five thousand trolley cars.
This represents more than ninety per cent of all the
street railways in the country. The combined capital
of these roads is over seven hundred
millions. There are over twenty-seven
hundred central stations, from which
light and power are furnished. The
investment is this line is over three
hundred millions. There are nearly
eight thousand isolated plants, valued
at more than two hundred millions.

These several industries represent a
total investment of nearly fourteen
hundred miliions, of which nearly two-
thirds is invested in those branches in
which the electric motor, in one form
or another, is used. This two-thirds of
the industry has been developed with-
in the last ten years.

It is estimated that nearly four per
cent of all the people in the United
States make their living in one way
or another out of the electric industry.

As an indication of the manner in
which we have Joutstripped European
countries in the electric field, we may
mention the fact that there are over
eight times as many electricrailwaysin
this country as in all the rest of the
world combined.

THE SEWING MACHINE.

Fifty years have passed since Elias
Howe applied at Washington for a
patent on his sewing machine, and
Placed on file theworking model which
is herewith illustrated. On the tenth
day of September, 1846, the patent was
granted. That day may justly be
written down as the birthday of the
sewing machine—the practical modern

machine as we know it to-day—and the year 1896 is]

therefore the semi-centennial anniversary of one of
the greatest labor-saving devices of modern times.

In according to Elias Howe the title of father of the
sewing machine, one is not unmindful of the earlier
attempts of other inventors, whose devices, more or less
crude and impractical, contained a suggestion of the
future combination of parts, which was to make possible
mechanical sewing. The records of the English Patent
Office show that on July 17, 1790, Thomas Saint patent-
ed a sewing machine, which had a horizontal cloth
plate, a vertical reciprocating needle, a continuous
thread fed from a spool, an automatic feed and means
for tightening the thread. It sewed with a chain stitch,
an awl forming the hole, and a needle with a notch in
{ts lower end pushing the thread through the cloth,
and forming the loop. Thimonnier, in
1330, patented a machine in France, in
which a barbed needle, shaped like a
crochet needle, was carried through the
material from above, and caught a thread
which was on the lower side, bringing it
up through thecloth, and forming a chain -
stitch on the upper side.

Walter Hunt, of New York, applied for
a patent in 1854, and showed that in 1834
he had made and sold sewing machines
which embodied an eye-pointed needle
and a shuttlee. Whatever success Hunt
may have had with these designs, it is
certain that it was not until Howe had
independently invented his own machine,
and proved its utility to the public satis-
faction, that Hunt thought his device of
gufficient importance to cover it with a
patent. Hisapplication wasrejected ‘‘on
the ground of abandonment,™ the courts
holding that the patent law is framed for
the protection and reward of such inven-
tors as disclose their inventions for the
public benefit. If Hunt’s machine was
practical, as he claimed, we have here
a notable instance of the folly of al-
lowing a useful invention to lie dormant until some
independent inventor has achieved the same result,
and demonstrated its commercial value. Similar
cases to this of Hunt and Howe are not far to seek.
They all teach us that, if the first inventor believes his
device to be practical and valuable, he should hasten
to place himself beneath the protection of the patent
law ; but that if heloses faith in its possibilities and
value, and gives up his search, he should be content to
leave the field to others and ‘* for ever hold his peace.”

‘Whatever credit may be due to the early machines
dbove mentioned, and to the later experiments of Hunt,
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the fact remains that Elias Howe did independently in-
vent a practical sewing machine, which contain'ed the
three essential features of a needle with the eye at the
point, a shuttle operating beneath the cloth to form
the lock stitch, and an automatic feed ; that he had
sufficient faith in his machine to cover it with a patent ;
and that his unconquerable perseverance enabled him
toconvince the world of its commercial utility and es-
tablish its reputation as one of the most beneficial in-
ventions of the age.

The inventor of the sewing machine was born in 1819

THE ELIAS HOWE MACHINE, SEPTEMBER 10, 18486.

Earliest model filed in Patent Office.

at Spencer, Mass. His father was a farmer and miller,
whose means were so small that Howe was put to work
at bread winning when he was yet a mere child. At
twenty we find him a machinist in the shop of a Mr.
Davis, of Boston, Mass., where he was first started
on his investigation of the possibilities of mechanical
sewing by hearing a capitalist remark to his employer
that a large fortune awaited the man who could invent
a sewing machine. At the outset he lost much valuable
time in the endeavor to copy the motions of sewing by
hand. If young Howe had known something of the
early attempts of Saint, Thimonnier and others, he
would have given his sewing machine to the world
some years earlier than he did; but he had to go over
the road that others had traversed before him, trying
in vain to sew successfully with a needle pointed at

THE WILSON MACHINE OF NOVEMBER 12, 1850.
Earliest model filed in Patent Office.

both ends, and having the eye at the center. It was in
1844 that he abandoned the attempt to imitate the hand
stitch, and conceived the idea of using two separate
threads, on either side of the cloth, and forming the
stitch by the co-operation of a shuttle. He was on the
right track at last, and it was a natural step to shift
the eye from the center to the point of the needle, so
as to more readily form the loop for the passage of the
shuttle. He did this, and in October, 1844, by means of
a rough model, he had satisfied himself that his de-
vice would sew. Howe was very poor, and in spite of
the priceless secret which lay hidden in his brain, he
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found himself quite unable to purchase even the ma-
terial to build a working machine. Fortunately for
him and the world at large, he was able to induce a
former schoolmate, George Fisher, to provide $500 for
the expenses of constructing a machine, and to board
Howe and his family while it was being built, in con-
sideration of which he was to acquire a half interest in
the patent when it should be taken out. The work was
finished by April, 1845, and in July he sewed two com-
plete suits of clothes for himself and Fisher.

Then came the heartache and disappointment. The
tailors were suspicious of the machine ;
and even after a public exhibition, in
which the machine easily beat five of
the swiftest sewers of a clothing manu-
factory, he received not a word of en-
couragement.

Howe went back to the garret of
George Fisher’s house and built an-
other machine, for deposit in the Patent
Office, this being his second machine
and the one shown in our illustration.

In all the annals of the Patent Office
it would be difficult to find a ‘‘ strong-
er” patent than this. So completely
did it embody the essential features,
that it carried its author safely through
such a tempest of litigation as never
fell upon a patentee before or since.
Judged by comparison with later ma-
chines, the product of skilled and intel-
ligent mechanics, this early effort of
Howe’s, with its piece of cloth stuck
on the pins of a ‘ baster plate,” is a
somewhat clumsy affair; but it sewed,
and it did so according to principles
which will probably continue to gov-
erntheconstruction of sewingmachines
to the end of time.

By a study of the cut it will be seen
that a curved, eye-pointed needle was
carried at the end of a vertical vibrat-
ing lever, and that it took its thread
from a spool situated above the lever.
The tension on the thread was se-
cured by means of a spring brake,
whose semicircular ends bore upon the
spool, the pressure being regulated by a
vertical thumb screw. The work was
held in a vertical plane by means of pins projecting
from the edge of a thin metal ‘ baster plate,” to which
an intermittent motion was given by the teeth of a pin-
ion. Above the ‘“baster plate” was the shuttle race,
through which the shuttle, carrying the second thread,
was driven by means of two strikers, which were ope-
rated by two arms, and cams located on the horizontal
main shaft.

After securing his patent, Howe, discouraged by his
reception in America, determined to introduce his ma-
chine in England, and sent one over by his brother,
Amasa B. Howe, to London, where a Cheapside manu-
facturer of corsets agreed to furnish money to promote
the new venture. The following year, 1847, we find
Howe in London trying, as part of the bargain, to
adapt his machine to the sewing of corsets. Then fol-
lowed two years of heartbreaking failure,
in the course of which the inventor sank
steadily into poverty. From three small
rooms, he moves into one in the poorest
part of Surrey. He borrows from a chance
friend the means for bare existence, and
the money to send his sick wife to Ameri-
ca. Then he finishes a machine worth
$250, which he sells for $25 ; and finally he
pawns hisfirst machine and his patent for
money to carry him back to America,
where he arrives, practically penniless, in
April, 1849.

From this time on the tide of fortune
sets steadily in his favor. He discovers
that in his absence his shuttle machine
has been built and sold freely in America,
and that the mechanical world is wak-
ing up to its great possibilities. With
the assistance of his father he commenced
an infringement suit against those parties
who were making his machine, or ma-
chines embodying his claims, and after
a bitter fight he came off completely
victorious. A vigorous attempt was
made by I. M. Singer & Company
to break the Howe patent, on the
ground that an earlier machine (as already mentioned)
had been made by Walter Hunt; but while the parts
of the Hunt machine of 1834, which were recovered and
produced in court, showed that he was ‘‘upon the
track of the invention,” the evidence showed that he
had finally given up in despair of any practical results.
In 1854, Judge Sprague, of Massachusetts, in giving a
verdict for Howe, observed that ‘‘ there is no evidence
in this case that leaves a shadow of doubt that, for all
the benefit conferred upon the public by the introduec-
tion of a sewing machine, the public are indebted to Mr.
Howe,” His success in the Singer suit was followed by
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a verdict against other infringers, and they were obliged
to pay royalties, (at first $25 on each machine), which
in themselves ultimately gave him a princely in-
come. He also established a factory in New York, and,
having bought up the remainder of his patent, he com-
menced to manufacture his own machine. His patent
was extended for seven years, in 1860 ; but another ap-
plication, in 1867, was denied. He was decorated with
the cross of the Legion of Honor by France, in 1867,
and died on October 3 in the same year.

Next to Howe, the name of Allen B. Wilson
claims notice as the inventor who has done
the -most to give us the present perfected sew-
ing machine. To him we are indebted for
those two most ingenious and beautiful
pieces of mechanism : the rotating hook and
the four-motion feed. He claims to have
conceived the idea of a sewing machine in
1847. His first machine was built during the
spring of 1849, while he was in the employ
of a'Mr. Barnes, of Pittsfield, Mass., a cabi-
net maker. In the same year he built a
second and better machine, and ‘‘up to this
time,” says, ‘‘ I had never seen or heard of a
sewing machine other than my own.” He
sells a one-half interest in the invention to
Joseph N. Chapin, of North Adams, and
with the proceeds takes out his first patent,
which bears date November 12, 1850. The
model of this machine, now in the Patent
Office, is shown in the accompanying illus-
tration. It formed a lock stitch by means of
a curved needle on a vibrating arm above
the cloth plate, and a reciprocating two-
pointed shuttle traveling in a curved race be-
low the plate. The feed motion was ob-
tained by the two metal bars which are seen
intersecting above the shuttle race. The
lower bar, called the feed bar, had teeth on
its upper face, and by means of a transverse
sliding motion it moved the cloth, which was
placed between the two bars, the desired
distance, as each stitch was made.

In 1851 Wilson patented his famous ro-
tating hook, which performs the functions of a shuttle
by seizing the upper thread and throwing its loop over
a circular bobbin containing the under thread. This
simplified the construction of the machine by getting
rid of the reciprocating motion of the ordinary shuttle,
and contributed to make a light and silent running
machine, eminently adapted to domestic use.

In 1852 Mr. Wilson patented his four-motion feed,
which, in combination with a spring presser foot, may
be said to form the basis of all modern feeding mechan-
isms. The feed bar, as its name indicates, had four
distinct motions, two vertical and two horizontal. It
was first raised by the action of an eccentric on the
driving shaft, then carried forward by a cam formed on
the side of the eccentric (by which operation the work
was shifted the desired distance), then it dropped, and
finally it was drawn back by a spring to its original po-
sition. This machine, as shown in our engraving, uses
the curved needle and embodies the rotating hook and
the four-motion feed. The latest type of this machine
uses a vertical needle bar and a straight needle.

Wilsen had the good fortune soon after securing his
patent to interest Nathaniel Wheeler, a young carriage
maker who possessed some
capital, in his machine, and
out of this connection grew
the great house of Wheeler
& Wilson. Unquestion-
ably, the association of Mr.
Wheeler with the sewing
machine at the very incep-
tion of the industry was
very largely answerable for
its early and rapid success.
It is rarely that the invent-
ive and the commercial in-
stinct are combined in the
same man. It is certain
they were not in Wilson.
Wheeler, on the other
hand, was eminently quali-
fied by his wisdom, tact,
and engaging presence to
promote the interests of the
new device. He succeeded
in interesting some of the
wealthy capitalists of the
day, and the successful
career of the Wheeler &
Wilson establishment is a
tribute to his undoubted
business ability.

In 1851 W. O. Grover and
W. E. Baker patented a machine which made the
‘*Grover & Baker stitch.” They used two needles, one
above and the other below the material, the lower
needle passing horizontally through the loop of the
upper thread and producing a double chain stitch on
the under side of the cloth. Great things were hoped
from the double chain stitch by its promoters, and in
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the first twenty years its yearly sales rose to over 50,000;
but, while it is specially adapted to certain classes of
work, it has never won the popularity of the shuttle
lock stitch.

To Mr. James E. A. Gibbs the world is indebted for
the single thread rotating hook machine. Mr. James

Parton, in his historical review of this industry, writ-
ten in 1871, says: ‘‘ Twelve years ago, Mr. James E. A.
a Virginia farmer, saw in the SCIENTIFIC

Gibbs,

THE SINGER MACHINE, AUGUST 12, 1851.

Earliest model filed in Patent Office. Reproduced from the SCIENTIFIC

AMERICAN of November 1, 1851.

AMERICAN a picture of a sewing machine. The work-
ing of the apparatus was very plain down to the moment
when the needle perforates the cloth, and he fell into
the habit of musing upon the course of events after the
point of the needle was lost to view. The result of his
cogitations, aided by infinite whittling, was the inge-
nious little revolving hook, which constitutes the pecu-
liarity of the Willcox & Gibbs machine.” The rotating
hook, which is placed below the cloth plate, seizes the
loop, and during the ascent of the needle, it gives a
twist to the thread, and spreads it out beneath the
needle hole ready for the next descent of the needle,

when the hook catches another loop and repeats the |.

operation.

Patent No. 8294, of August 12, 1851, introduced
one of the most useful machines, and one of the
most remarkable men, that have figured in the devel-
opment of the sewing machine. Isaac Merritt Singer,
strolling player, theater inanager, inventor, and million-
aire, brought into the business a new machine and
novel methods of exploitation, which gave a powerful
impulse to the youthful industry. The Singer improve-
ments met the demand of the tailoring and leather in-

THE WHEELER & WILSON PERFECTED MACHINE OF JUNE 15, 1852.
Reproduced from the SCIXNTIFIC AMERICAN of June 4, 1853.

dustries for a heavier and more powerful machine. Our
illustration shows the original machine upon which the
patent of 1851 was granted. The novelties consisted in
the circular feed wheel below the cloth plate, which had
a serrated periphery projecting slightly above the
plate, and was fed by a rock shaft and pawl ; a thread
controller ; and the use of gear wheels and shafting to
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transmit the power from the hand wheel to the two
countershafts for working the vertical needle and the
shuttle. Singer was also the first to introduce foot
power in place of the hand-driven crank wheel. He was
a man of astonishing energy and fertility of resource,
and 'he was the originator of the system of sale by
agents, which “has done so much to introduce the sew-
ing machine into the domestic circle.

Before passing on to a consideration of the statistics
of the sewing machine, mention should be
made of the application of this remarkable
invention to the shoe and leather industries,
where it has worked something like a revo-
lution. The hand sewing of the uppers has
given place to the quicker work of the ma-
chine ; and this in turn led to the invention
of the justly celebrated McKay machine for
sewing on the soles of shoes, which was first
introduced in 1861. According to Mr. Fred-
erick G. Bourne, president of the Singer
Manufacturing Company, ‘it is stated that
as many as 900 pairs of shoes have been
sewed on one machine in one day of ten
hours; and that over 350,000,000 pairs of
shoes have been made on the McKay ma-
chine up to the year 1877 in the United
States, and probably an equal or greater
number in Europe.” This machine used
a waxed thread and made a chain stitch.
The Goodyear, a later machine, makes the
lock stitech with a waxed thread, and sews on
the sole in the same way as it is done by hand.

One could wish to dwell at length upon
many of the remarkably ingenious applica-
tions of the sewing machine to the various
trades, and make mention of the glove
stitcher, the buttonhole machine, and many
others, but we must pass on to general sta-
tisties.

In 1856 the owners of the original sewing
machine patents formed the famous ‘‘sewing
machine combination ” for the establishment
of a common license fee, and for the protec-
tion of their mutual interests. The com-
bination included Elias Howe, the Wheeler & Wil-
son Manufacturing Company, the Grover- & Baker
Sewing Machine Company, and I. M. Singer & Com-
pany. Any manufacturer who had a machine with
reasonable claims to novelty was admitted on payment
of the license. The records of this combination furnish
us with valuable statistics of the sewing machine indus-
try up to the year 1876, when the patents expired; an
extract from these records is given below :

Manufacturer. 1853 1859 1867 1871

‘Wheeler & Wilson Manufac-
turing Company........
*The Singer Manufacturing

1873 1876

799 21,306 38,055 128,526 119,190 108,997

COomPpany......ouuuuueen 810 10,953 43,07 181,260 232,444 262,316
Grover & Baker Sewing Ma-

chine Company........ 657 10,280 32,999 50,838 36,179 ......
Howe Sewing Machine Com-

PADY.eeiiis ce aininan v e . 11,053 134,010 90,000 109,294
Willcox & Gibbs Sewing

Machine Company..... .., . . 14152 30,127 15,881 12,758
Domestic Sewing Machine

Company.... ....c..... 10,397 40,114 23,587

* Originally 1. M. Singer & Company.

The above reports show that, in the last years of the
combination, the yearly sales of machines in the Uniteq
States averaged 575,000 !
The subsequent census re-
ports further indicate that
the annual sales during the
next fourteen years aver-
aged over half a million;
and a canvass which we
have recently made of the
leading firms in the United
States shows that the
yearly output in 1896 may
be put down at between
600,000 and 700,000.

Furthermore, the records
of the Bureau of Statistics
show that the total value
of the exports of sewing
machines from 1865 to 1895
reaches the large sum of
$67,000,000.

Some conception -of the
patient investigation, intel-
ligent thought, and time
and money that have been
spent in perfecting the sew-
ing machine may be had
from the fact that from 1842
to 1895 over 7,000 patents
had becn granted on its
various modifications !

Such has been the history of the sewing machine, and
in the whole field of invention it would be difficult to
find a device which has ministered more intimately to
the wants of therace than this. It hasbrought gold to
the rich, good wage to the worker, and—best gift of all
—sadly needed rest to weary fingers and aching eyes
in many a cottage and garret.
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