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UNITED STATES

PateNT OFFICE.

JOHN H. BROWN, OF BROOKLYN, AND LOUIS MAYER, OF NEW YORK;

SAID

BROWN ASSIGNOR TO WILLIAM KAYTON, OF NEW YORK, N. Y.

HEMSTITCH SEWING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 227,375, dated May 11, 1880.
| -App.lieatien filed July 17, 1879, |

To all whom 1t may concern : |
Be 1t known that we, JOHN H. BROWN, of
Brooklyn, Kings county_ in the State of N ew
York, and LOUIS MAYER of New York city,
5 In the State of New York have invented cer-
tain new and useful Improvements relating
to Hemstitch Sewing - Machines; and we do
hereby declare that the followmﬂ is a full and

exact description thereof.

ro There i1s a variety of hand-made sewing,
known as ‘hemstitching,” which is justly ad-

mired for its ntility in securing hems, and par--

ticularly for its ornamental appearance. The
stitches are so taken that the tension of the

1z threads tends to produce ornamental open-
ings, which, being regularly spaced by the
stitching, conduces much to ornament the
goods without increasing the cost. |
Our machiné produces a very similar stitch

20 With great perfection, and may be operated.

with rapidity.

By our mechanism the fabrie 1s fed fOI‘Wd:ld '

two steps, and then fed backward one step.
- Thaus three steps are taken to one step of act-
25 nal progress. The work 1s proportionally

slower than straightforward sewing; but the

threads are cmssed on both faces ot the fab-

rie, and all the strength and ornamental effect
- of the hemstitch 1s obtained, with the in-
3o creased perfection and beauty due to the in-
variable regularity of machine-work.

The threads arecaused todraw with a proper.

amount of tension, the holes being also en-
larged by other special devices, so as to pro-

35 duce ornamental openings in the fabric with-

out the necessity for drawing out yarns, ordi-
‘narily practiced in hand- w01L

We so adjust the tension and so conduct the
operation that the openings shall when first

made be a little larger than necessary. The
laundering causes them to partially fill up and
be left exactly right.

The following is a description of what we

40 I

consider the best means of carrying out the |

45 1nvention.
The accompanying dmwuws fOI m a part of
this specification.
Figure 1 1s a general side elevation of the
machine. The _succeedin o figures represent
so certain parts detached, on a larger scale. Iig.

the form of the slowly-rotating cam which in-
duces the required movement of the needle to

2 18 a front elevation, showmg the lower end

of the presser-foot, needle bar, and certain ac-
companying perts If1g. 3 18 a side elevation,
showing the parts whieh shift the position of
the needle-bar toward and from the operator gg
at certain times. This shows also some of the
mechanism which gives the peculiar feed mo-
tion. Fig. 4 is a reverse plan view of some of
the parts actuating the feed. Fig. 5 shows

60

right and left. Ifig. 6 is an enlarged view of
the cam, which also, making only one revolu-
tion for every three stitches, gives to the feed
the required two motions forward and one mo- 65
tion backward. Ifig. 7 is- a cross - section

through the fabric, showing the diverse posi-

tions of the needle for the two lines of stitehes.
Fig. 81is a top viewof the fabric. Ifig.91is a dia-
gram, showing the succession of the stitches.

Similar letters of reference indicate like
parts in all the figures.

A A’1is the fixed frame- work, and B the
main shaft,receivingceconstantrevolving motion
in the erdinm-y manner. (Not represented.) ¥5
These parts, as also the fly-wheel, tension-
regulating and take-up devices, the shuttle,
and the means for operating and guiding the
same, may be all of the ordinary character.

D is the needle-bar. 1t carries a needle, d,
of any ordinary or suitable character for sew-
ing-machine work, and 1is reciprocated up and
down by a cam on the main shaft B in the or-
dinary manner. ltslowerend is controlled by
a guide, which is moved outward and inward
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to elffect the crossing of the stitches.

Two lines of punctures are entered by the
needle, one line on the fabrie close to the in-
ner edge of the -hem, and the other on the
hem. A crossing of the threads is induced Qo
by a change of position of the lower end of
the needle-barastheseveral stitchesare succes-
sively taken.

E is the guide for the needle-bar. It is
formed in two pieces spliced together, extend.-
ing along under and partly recessed into the
fixed arm A’. The splice is formed by screws
¢, which, being inserted through holes slightly
elongated, allow it to belengthened and short-
ened, if required. The construction 1n two 100
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pieces facilitates the introduection and remova.
of this guide. It rests on a support at each
end. A spring, I, urges it always inward or
in the direction to the right. The set-screw

H/, striking against a suitable fixed surface,

determines how far it is to move in that direc-

stitches which is produced on the hem.

A cam, H? which makes only one revolu-

tion for e&eh thlee stitches, at certain times
throws the guide K, and consequently the nee-
dle-bar D and the needle d, outward, or to the
left, to produce the line of stitches through the
single fabriec. We effect this, and also a pe-
culiar movement of the feed, by the aid of the

- sleeve H, mounted loosely upon the ordinary
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upright shaft (x, which latter is connected to
the main shaft by beveled gears, as usual, and
performs its usual funection of driving the
shuttle by ordinary means below. The proper
slow motion is communicated through the me-
dium of a back geared shafit, I, carrying two
gear-wheels, 1’ 2. The uppermost gear en-
gages with a small gear-wheel, G/, on the shaft

. The lower back gear- wheel ﬂ'ears with a

large gear-wheel, H? on the sleeve
The upp(,rmo.st cam 1S marked H3,

temporarily into the position required for the
line of stitches through the single fabric.
The return motion of the cuide l.and 1ts con-
nections is induced by spring F.

- Another function i1s performed by the slow
sleeve H—that of inducing the required suc-
cession of two forward and one backward feed-
movements. The feed-operating lever P has
the compound endwise and vibrating motion
common towhatis knownas the “Singer” sew-
ing-machine. It may be briefly described as
slldmn endwise throngh a rocking guide, Q,

and thus, by an ordmaly incline or wedge sur-

face at the working end, being made to in-
duce, with the-aid of a spring, or, as we show
and preter, two springs, O O, the proper ris-
ing-and-sinking motion of the ordinary rough-
ened feeder P*’ and at the same time rockmﬂ*
or oscillating on the axis of this guide Q) asa
center of motion to incduce the proper forward-
and-backward motion of the feed.

But the yoke p at the end which receives
motion 1s peculiar. 1t receives the required
right-and-left motion at each revolution of the
main shaft by means of a cam, G2, fixed on
the quick-turning shaft (. This cam worksin
a slot, p/, in the yoke p. The cam G? never

- touches the yoke except on the straight faces

6o

at the right and left. The yokeisalways free
to be moved forward and backward by means

Independently of the cam G2

Cam G*? is mounted on the shaft G. The
latter does not stand in the center, but near
one of the three corners.

stood that the cam is the ordinary well-known
three-cornered cam used in parallel yokes in
Mississippi steamboats and elsewhere to in-
duce a sharp and quick thrust alternately in

That fixes the position of the line of

Ateach
third revolution of the shaft G said cam H3 |
acts on the guide I and throws the needle-bar |

It will. be under-

‘opposite dlreetmns, with a period of rest after

each thrust.

The terms ¢ forward,” ¢ backward,” ¢ to the
right” or ¢left” in this descrlptlon have ref-
erence to the well-understood position of the
operator in relatwn to the machine when at
work.

The movement forward and backward is im-
parted from theslow-turning sleeve H through
the medium of a lever, N, ‘which turns on a
fixed center, n, and is actuated by one or more
springs, O, and the cam H* This lever pre-
sents a bllﬂhﬂv rounded prcuectmn N’, which
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1S held by springs O in contact Wlth the said

cam H?*% so as to receive a motion therefrom
accordmﬂ' to the form of the cam.

It wﬂl now be seen that the lever N is actu-
ated in one direction by the cam H?, and in
the other direction by the springs O, &nd that
1t engages the yoke by its plojecmon N?in the
slot p, and compels a corresponding lateral
movement of that end of the bar P, and a
corresponding movementin the 0pp051te direc-
tion at the other end of said bar, without in-
terfering with the longltudmal motlon of &aad
bar. |
 The form of the cam H* is clearly shown in
Ifig. 6. 1Its circumference is represented as
divided into three equal parts by the marks
““rige.” These indicate points in. the cam
which are sucecessively in contact with the le-

ver N at the periods when the feed-surface is
| elevated by the feed-operating lever P. The
‘intermediate dots indicate the parts of the cam

which are in contact with the lever at the
times when the feed-surface is lowered. By
following the periphery of the cam it will be
seen that the swell “one” comes immediately
after the rise. It induces a forward move-
ment of the feeder, and consequently of the
fabric being sewed. The succeeding sink of
the feed- smface occurs while the feedel 1S in
the extreme forward position. The result is a
feed forward. The nextswell, ¢“two,” acts on

| the lever N immediately &fter the next rise of

the feed-surface. This position of the feed-
surface, and consequently of the goods, holds
through the next sinking motion of the feed-
Surface The consequence is a second feed for-
ward. But,now, instead of, as before, present-
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g to the lever N a contractlon of the cam, '

the cam remains of the full diameter, and con-
sequently the feed-surface is held at 1ts ex-

treme forward position until after its next rise.
It follows that the feed-surface on thus rising
- gets hold of the goods in its extreme forwmd
'p0$1t10n

Now, a contraction of the cam at
becomes effective, and, instead of a push of
the feed-surface in such a direction as to feed

forward the goods previous to the next sink-

Ing motion, there 1s a movement in the oppo-

site dlrectlon or backward toward the opera-

tor. It follows that the feed-surface and the
fabric to be sewed are moved backward at this
feed movement, and the succeeding sinking of”
the feed- smf&ce moves the goodsone step back
ward instead of one step forwmd This pecu-
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liar motion of the feed-surface is repeated in- | opening made by the dividers ¢, and that the

definitely—two strokes forward andone. stroke
backward. |

The movement of the guide E, and conse-
quently of the needle, forward and backward
being properly timed, the effective results of
the three movements are as follows:

First. There 1s a movement of the goods
from the operator, (forward) and a movement
of the needle outward—that 1s to say, a move-
ment to the left. This makes one oblique for-
ward stitch across from the hem onto the thin
tabric.

Second. There is a movement of the goods
toward the operator (backward)and no change
of line of theneedle. The resultis a stiteh di-
rectly backward, entirely on the thin fabric.

Third. There is another movement of the
goods from the operator (forward) and a move-

‘ment of the needle to the right. This induces

a. second inclined stitch from the thin fabric
onto the hem, stretehing forward butinclhined
in the opposite direction to the first. This
series is repeated indefinitely.

The mechanism, so far as now described,
may be used with some suceess, and the threads
being inserted with the proper tension will
strain open the punctures produced i the thin
fabrie, so as to, in a good degree, produce the
desued effect; but 113 1s always preferable,
and Iin some materml Is quite important, to
employ the additional parts now to be de-
scribed, which puncture the thin fabric in ad-

vance Of the needle and open the holes to
about the proper size.

C is a slide mounted alongside the needle-
bar D, and caused to pfnta,he ol 1ts vertical
motion by means of a pin, d’, which is set in
the needle-bar and engages in a fransverse
slot in the slide C, as plainly shown in Ifig, 2.
This slide C is eapable only of a vertical mo-
fion. It doesnot partake of the motion of the
needle to the right and left. A detachable
piece, C’/, attached to the lower end of the
slide C, reaches partially under the needle-bar
and supports a series of dividers, ¢. They
prick the fabric at the proper distances apart
in advance of the needle.

The first divider is slenderer and may be
somewhat shorter than the next. The third is
the largest, and may be a little the longest.
The first pricks a small hole in the fabrie.
This hole is enlarged by the action of the

- second divider, and the hole 1s still further

53
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enlarged by the action of the third divider.
This action is somewhat complexed by the fact
that each third feed-movement has a back-
ward movement of the goods; but the feed-
movements forward and backward being all

to an equal extent, the etffect 1s not disturbed.

The general resultis.the puncturing of a large
hole, consldembly larger than is required for
the needle d, but just what is required to allow

for the p.;utlal filling up which results from
enlarging atter the threads have been put 1n

with the proper tfension. It will be under-

stood that theneedle d travels through alarge |

threads are engaged together, and the entire
formation of the stitch proceeds the same as 7o
if there had been no punching, except that

there is no considerable tension required on

the threads to draw open the fabric, becanse
the fabrie has been already opened by the pos-
itive and uniform action of the dividerse. - 75

Our sewing-machine may have all the ordi-
nary attachments and adjustments. .

The neeessity for having the dividers ¢ the
same distance apart as the extent of each feed-
movement interferes with thefacilityforchang- 8o
ing the feed at will. Care must be taken to
cmresPondinnl} change the distances of the
dividers ¢from each othu wheneveranychange
in the feed 18 made.

In working we piropose to have a series of &g
adjustable pieces, ¢/, each having the dividers
¢ differently arranged, so as by changing these
pieces to readily equip the machine for all the
changes of feed which are ordinarily required.

The movement of the needle to the right go
and left obviously involves the necessity for a
hole in the presser-foot and in the cloth-plate,
or its equivalent, which is correspondingly
elongated in the same direction; also, the di-
viders ¢ involve the necessity tor making cor- g5
responding holes in the presser-foot and In
the cloth-plate or surface which corresponds
thereto.

In our experiments we have found 1t desir-
able to make the presser-foot with a long con- 100
tinuous opening in the direction of the feed |
of the goods. This allows the same presser-
foot to serve with all the positions of the di-

viders which may be required; but we have

provided a removable piece, ¢, in place of the 105
movable cloth - plate, and have provided 1%
with holes corresponding to the position of
the needles. This piece «, of course, requires

to be changed with each clnnge of the pObl

tions of the dividers c. 110

K is the rod moving the shuttle in the or-
dinary manner.

Modifications may be made. Wecan increase
the number of the pointed dividers or cloth-
openers ¢, or & smaller number may serve. XI5

Althoue-h in most cases we can keep the
oreat mass of the fabric on the outside of the
hne of stitches, we may, in some kinds of goods
and under some circumstances, require to ac-
cumulate a considerable mass on the inside. 120
This can be done with our machine, as with
others, by gathering the fabric into a mass
and passing it through under the arm.

We give the arching form represented to
the guide L& in order to give ample space for 125
such an accumulation of fabrie, and also to al- |
low the guide to act at a low point on the
needle-bar D, and induece the proper motions
by a swinging of the needle inward and out- |
ward, while the upper portion of the needle- 130
bar 1}1&33 through a fixed guide and has no
such motion,

We claim as our invention—

1. In a sewing-machine, the slide C €/ and
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dividers ¢, as shown, and needle-bar D, hav- In testimony whereof we have hereunto set
Ing pin d', as shown, combined and arranged | our hands this 1st day of J uly, 1879, in the 10 -
. to serve as and for the purposes herein speci- | presence of two subseribing witnesses.

tied. | | | JOHN H. BROWN.
5 2. The feed-operating bar I’, having yoke * LOUIS MAYER.

» and slot p/, in combination with the cams Witnesses:

G? H¥ and with the lever N, pin N2, and spring | - CHARLES C. STETSON,

O, as herein specified. | EDITH BROOKES.
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