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UNITED STA.TES

PATENT OFFICE

ALBERT F JOHNSON, OF BOSTON, MASSACHUSETTS, ASSIGNOR, BY MI&SNE» .

ASSIGNMENTS, TO SA’\IUDL T. ’PHOMAS OoF SAWIE PLACE.

IMPROVEMENT IN SEWING-MACHINES.

. Speuﬁoatwn formmg part of Letters Patent Ne 42,202, dated April 12, 1864; reissue No. 6,550, dated
July 20, 1875 ; apphca.tmn filed Augast 12, 1874.

To all whom it may concern :

Be it kiown that ALBERT F. J()HNSON
of Boston, in the county of Sutfolk and btate
of Massachusests, inveuted certain new amnd
useful Improvements in Sewing- Machines;
and I do hereby declare that the following is
a tull, clear, and exact deseription thereot
that wlll enable others skilled in the art to
which it appertains to make and use the same,
- reference being Lad to the accompanying
drawings, and to the letters of reference
marked thereon, which form a part of this
specification.

The present invention relates partly to im-

provements in the method of producing a wax-

. thread seam for the uniting of heavy fabrics,
-+ like leather, such as are used for hoots and
shoes, hiarness, carriages &c., although it will
- apply essentially to the se\vmg of other mate-
- rials as well when other’ threads are to be
used.

The m.ventlon also relates to an improved
mechanism for the operation of the awl and

needle, consisting in the employment of a-

driving-shaft below the work-supporting plate
for the operation of the needle, and a s shatt
above the work-supporting plate for the opcr
ation of the awl, the said shafts being coy-
nected by me.ms of suitable mtezmedm e
mechanism. The advantage of a shaft aliove
the work-supporting -plate for the opetafion
of the awl, over a rocking lever as formerly

- used, is, tlat the whole strain on the awl,
when piercing the material, is conducted to
thestrong goose-neck of the machine, whereas,
when a xocklnrr lever is used, such a lever has
to bear the whole strain, and as it is gener-
ally hung at a great dls’cance from the awl,
it must be made unpécessarily heavy to pre-
vent. its breaking or bending when the awl
onters the material, and it requires, conse-
quently, more power to rock such a heayy and
long lever than is required where a shaft is
used for the sawme purpose, as is shewn in my
present invention, -

Previous to entering into a detailed deseri ip-
tion of this invention, it may be well to show
what, in the conrse of many experiments and
inve‘stigations, have been found to be the diffi-
culties to be overcome and the essential requi-

sites to be embodied in a sewing-machine for
producing this class of goods, as it will tend
to point ot more clearly the salient points of
my invention, and whirein they dlffer frow
what has before been done.

The "only was-thread . sewing machmery
heretofore used that has approximated to the
accomplishment of practical results has been
that by which a single-thread or fambour

stitch has been produced, it having been found

impossible to forin a seam by a double-thread
or lock stiteh in such heavy. goods with a
waxed or tarred thread. although it is evident,
and has’ long been demonstrated, that i;hls
latterstitch is the ouly one which is suﬁlclently
strong and darable towwithstand the hard
usage to which such ﬁabrlcs are exposed But
the lock-stiteh could not be made wish a, wax-
thread in leather and other hard fabries by
the ordinary arrangement of devices hereto-
fore used, 501, amoeng others, the following
TAASONS, viz:

Pirst, an eye- pomted reedle cannot be
used, on account of the chafing of the thread

in lth eye, which takes place both whilé p&s& 5
mg through a hard mateual like 1eather, and<

giving the loop to the'shutile, and again while
drawing through the eye of the needle to
tighten up the slack loop through which the
shuttle hag just passed. This chafing of a

:wax-thread also wouald fill the eye of the nea-

die with gum and lint, and render it inopera-
tive.

Again, as an eye-pointed needle is necessay
rily grooved longitudinally, in order te permit

the thread and needle to pass together through .
the goods, a waxed or tarred thread would -

stick in this groove and prevent the formation

“of a loop for the passage of the shuttle.” Fur-
‘thermore, an eye-pointed needle, to pass

through very tbick goods, such, for instance,

as a thorough-brace used in ca.rnages, would.’

have to be solong astobe inoperative, because

it is necessary, iu using a wax-thread, to give -

a loop suffieiently large to pass wrouud and

“allow the free passage of the shuttle, on ac-

connt of the great friction that would other-

wise e produced by the threadsupon the

same, and the impossibility of drawing the

loop down throngh the goods by the passage

—_——




2 -€.5

simply of the shuttle, as is the case in the use
of a dry thread. In theuseof an eye-pointed
needle, also, as it carries down with it a double
thread or loop through the fabrie, the loop
and peedle areliable to be wedged. in the same,
sud this would be especially the case in sew-
ing leather goods with a waxed thread. It
has been attempted to obviate the difficulties
experienced in the use of an eye-pointed
needle by employing an awl for puncturing
the leather, in combination with a hooked
needle, which pulled the thread down through
the same; butthis has produced only a single-
thread stitch., Moreover, the tightening of the
stitch was mnecessarily performed by the
hooked needle itself, and during the most of
this operation the thread was nnavoidably
unuder full tension. . Now, o draw a double
waxed thread, under great téusion, through
such hard and heavy materials by means of
the hooked nesdle will ocgasion. such great
friction as to prevent sabistfactory results from
being attained in sewing unyielding materials
sach as leather. In these mpachines, in which
an awl and Lhooked needle are uged, the tight-
euning of the stitch is. necessarily performed
while the needle is in the..goods, and the
hooked needle has to draw the Waxed thread
donble, orin a loop form, through the same.
Fhis wuses ‘go. much friction as to render it
nearly or Guite lmpgagxble to use .a.shuttle
under such cirenmgtances, as the shuttle could
haxdly pass through a loop under such great
strain while pulling the thread down through
the geods, eapecjally if they were.non-elastic.
After many praciical tests then, it became.de-
sirabie that the machinery for producing a
donble or logk stiteh in leather, or other simi-
lax fabries that arve to be unlted with a waxed
thread, should be subject to the following con-
dhtxuns first, a substitute or substitutes fov
an eye-pointed needle which would be free
-from its defscts, 28 herein above enumerated,
- for puncturing the hole through the fabric and
. carrying the thread through the same; sec-
gud, that a shuttle, or other deviee for inter-
Eﬂcknm ons thread with another, should be so
combined with the other devices as to be free
to pass thirough the loop.of the needle-thread
without sérain or friction ; third, the tighten:
ing of the siiteh sheuld be pextormed ‘when
th_e needls or other instrument is not in the
goods with the waxed thread, and that while
the thread is beiug passed dowr through the
fabric 16 should be slack or without being sub-
ject to any tension . during the whole time it
is being so p&used
" By these improvements in sewing- nmchmes
‘the above-named desiderata have been sue-
cessfully accomplished. In lien of an eye-
pointed needle, a puncturing and an opon-eyed -
- hooked needic are employed, and with these is
combined a shuttle, for causing the formation
Ot a loch-atltch
To obviate the hecssity of allowing the
needle to remain in fe fabric wlilethestitch is

of the line A B, Fig. 7, Plate 2.

bunfrmghténed whmh ‘as hexembetore shown,

50

is fatal to practical sewing with a wased
thread, an arrangement of devices.or ¢ tuke-
up” is employed, which operates entirely in-
dependent of the movement of the needle, and
in such a manner that while the thread 18 be-
ing conveyed throagh the fabric it shall be
slack and sabject te no tension. . v

In the aceompanying. plates of drawings
these improvements'in sewing - maehmes are
represented.

In Plate 1, Fignre 1 ig a side view of this
improved bewmg -machine,  Fig. 2 is a trans-
verse vertical section ta,keu through the plane
Fig. 3is a
transverse vertical seciion faken. thmugh the
plane of theline C D, Fig. 7, Plate 2 Figs.
4, 5,and 9 arce detail views, w hmh will be 1eTe-
inatter more particaiarly refarred to. In Plate
2, Fig, 6 is & central lmwmudnml vertical see-
tmu., Fig. 7 is a plan or top view, and Figs.

8 and 9 detail views.of the bhume ot the ma- -
chine.

& @ iu the accompauging drawings, rapre«
gent the frame-work of the mnachine; b b, the
driving-wheel, turning upon ahorizoittal shaft
¢, of the frame-work a, Attached to the driv‘o
ing-wheel b, und revolving with if, is a gear-
wheel d, engaging with a smular goar, ¢, on
@ hmmont’ll shaft, f, having bearings at g i
the frame-work a, and ina prmectmu i, of the
same. Near oneend of the shaft f, aud form-,
ing-a part of the same, is a erank, %, te which
is connected a rod or pitman, j, the apperend
of the samo being secured-io the arm or crank
% on.one eud of the horizontal shatt I, located
in suitable bearings mm above the wmk -sap-
porting plate i in the. goase- -neck » of the ma-
chine.

At one end of the horizoutal shafs ! is a
crank-disk, o, to one side of which the upper
end of a short connecting- rod, p, is sgoured,
theother end of the same being fastene -to the
vertical awl-bar ¢, wioving in suitable bearings -

-of the vertical arm 7, the awl & being arranged

in a vertical position at the lower end of ﬁhe
said bar ¢, in a manner wh;ch will hgsemarit,@r

 be described.

The above mmngunent of devices is for
operating and woving the awl ap and down
in a vertical plane for puncturing she fabric
to be bewcd theoperation of which, in connge-

- tion with the other parts ot the m‘xuhme, will

be hereafier explained. . .

t ¢t is the shattle, moving. iu 2 bérigontal
groove or way, u, of -the Dhtform 20, and be-
low its upper surface. - .

At each end of the shuttle £ ¢, and ahummg
against the same, are two pmjwtmg arms, v
v, of the hml/mlml plate X, that is guided hv
a groove, ¥, in the platform w.. To the puder
side of the plate x the upper end of-a curved
arm, 2, is secured, the other éud, by means. of
a connecting-rod, o, be'xng&ztm(,hed toan J{xe- ‘
cgiw‘mg}rnwtwn from thie) otbir end b, of a crink
or aru, ¢’y on the main; bh(ut /s bdme referred

"lhe d(,vlwb thus airanged and connected
w1bh thie driving- whf.*el setve to impart at the

i
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proper timeg-ithe desired reciprecating move-
ment to the shutter, to be presently specified.
- Placed longitudinally within and in the center
-of the shuttle ¢ ¢.is & spool, &, tarning on.a
shaft, ¢/, 'Wound on this spool is the threed
or-other material used, the thread passing out
of the said shattle through the opening /¥ in
the periphery: thereof, (see Iig. 7, Plate 2,} aund
then laid along the gyroove g of the sawe, in
its proper position. #is a craunk sttached to

the crank-arm.¢, before referred fo,and to a.

‘conuecting-rod, 7, the other-end being secnred
tothelower portion of the vertical needie-shafs
J'. This needie-shatf moves in bearings ¥, and
within the same is another shafs, #, in the up-
per end of which, and eccentrie therevwi th, (see

Fig, 9,)thie needlem is inserted. In the periph-

ery of the'shaft I isa vertical slot, #/, straight
to the poeinto’; but then passing spirally aroand
the said shatt for about one-third of its periph-
ery, (seeFig.9,) it which groove bears a stud,
¥, of the beavings'%' k. .

By the abover arraugement, as the driving-
shaft revolves, au up-and-down movement is
given:to the needie, and its shafs is also caused
to parsially rotate, for purposes and in 2 man-
ner:to be hereinafter set forth. '

¢’.i8 a spool, around which is wound the
thread .#, .and which turns on a spindle, &,
fastened in the standard #/. - This thread is
then passed from the said spool to and.aronnd
the guiding-pulley ' of the standard #; thence
through . the opening v/ »7 of the swivel-box
V/, turning on a shatt, o/, and around a pul-
ley, w’, within said box ¢/, the shaft X being
a prolongation of the vibrating arm ¢/, secured
rigidly to the cranlk o, before referred to, which
arm, by its reciprocating motion, in connection
with the box v and pulley w«’, slackens.and
tightens the threads, in forming the stiteh, in
a peculiar and novel manner, to be hereafter

~ explained. Thénce, from thé pulley u, it is
‘passed to and through the openings or eye 2/
of the curved thread-carrier o, with beariugs
at b” b"”. This eye 2’ is placed alittle below
the horizontal plane of the hook ¢’ of the nee-
dle m when at its highest position, (see Fig. 1,)
and is also made to partially revolve ju 4 hori-
zontal plane around the needle by meaus of
the stud d” of the awl-barg, traveling in the

~curved slot ¢/ in said thread-carrier o,

Having thus in detail specified the arrange-
ments of the various parts comprising the ma-
cbine and their conueetign with the driving-
. wheel, I will how proceed to explain the gen-
eral manneyrin which the same operate to form
the stitch in the fabric to be sewed,

The fubric to be sewed having been placed
in its proper position on the platform, and the
‘two threads arranged in the manner specified,
the driving-wheel then being turned, the awt
8, by means of the connecting devices before
described, descends, puncturing the fabrie, and
at the same timefeeding italong, by avarrange-
ment of devices to be presently explained, till
the aperture thus made is in the proper posi-
“tion for the needle to pass through the same

tion of the thréad in the apertures v/ v,

ir its npward movement, While the awl is

thins descending, the needle alse déscends by -
7 o

means of the conneeting devices: before. de-
seribed, and passes down through the aper-
ture- made in the fabric by the previous de-
scent of the awl, carrying with it fhe thread
¥, which ‘had been first placed avound and
within its hook ¢/, by means of the thread-car-
rier @/, arranged and operating as specified.
This needle continues to descend until i has
passed entirely fhrough the Hfabrig,_when, by
means of the groove #' and the sthd p’, the
needle is made to revolve, making about a
third of a revolation, for the purpese of bring-
ing the loop forined by its -hook and carried
through the fabric in the path of the shutile.

During the downward movements of both

‘the awl and the needle the shuttie ¢ ¢ travels
in its gniding-way across'the machine to the

position indicated by dofted lines in Fig: 1,.
Plate2, when, as the veedle atid awl commence
to ascead, it moves forward, passing through
the loop of the thread left in its path by the
hiooked needle. This movement of the shut-
tle coutinues until the awl and needle have
both reached. their uppermost pesition, the
needle having passed upward through the
aperture just punctured by the awl.  The nee-
die and awl then again descend, and the wove-
ments above deseribed take place as before;
butin order to tighten the loop earried through
the fubrie by the hooked needle, aud interlock -
with it the shuttle-thredd, I have provided the
arraugement of devices, as hersinbefors speci-

‘ied, consisting of the vibratory arm g, swiv-

el-box ¢/, awd pulley @', " The operation of
these, in connection with the movements of the
needle and awl, is as follows: As they are de-
scending the vibratory arm moves from its
upper position, indicated in black lines in Fig,
2, to the position indicated in dotted lines in
said figure, drawing the thread from the spool,
and feeding it along in a slack condision to
the needle; but as they ascend the arm trav-
els back to its original position, and 80 on un-
til the machine is stopped. By this forward
and backward movement of the arm, it will
be ¢bserved- that during the whole time occu-
pied by the needle in its descent the arw is
drawing the thréad from the spoel and feed-
ing it to the needle, thereby keeping the thread
always slack while being puiled through the
fabrie; but thatas the needle ascends the arn
then, by traveling back to its starting-point,
draws up and tightens the loop in the fabrie,

- the jmportanece of both of which in the sew-

ing of leather fabrics; like boots, shoes, har-
ness, &o., have been hereinbefore particularly
setforth. To obviate the liability of the thread
being detached from the pulley of the vibrat-
iug arm as it meves back and forth, I have in: -
closed the same within the box ¢/, which box
swivels on ity shaft, and thus prevents frie-
. gll
is a rod hilng on a pivot, #”, of the awl-bar.
In the Jower end of the rod ¢/ is the awl s,

- before referred to. e is a spring, which bears
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against the rod g7, and as the awl descends
throws it away from the line of travel of the
needle, its length of motion being regulated by
the set screw m”,. n” is another adjustable
serew, placed in a lower plane than the screw
m," and which bears against the inclined sur-
face o of therod ¢ as it passes down by the

. same, These two sérews are so adjusted with
regard to each other that while the first will
allow of the swinging movement of the awl-
arm.g", a3 deseribed, the other will cause said
ar to be gradually brought back to its origi-
nal position, thereby at the same time feeding
along the fubrie to the hooked needle, as is
evident without further description.
swinging movement of the awl takes place as
it descends,.and it is obvious that the awl can
-be 8o operated upon by the proper-adjustment
«of the set-screws as to vary the lesigth of the

- stitch as may be desived, It is not necessary
that the under thread should be earried by a

. shuttle, and so passed through the loop of the
. upper thread, but the same resnls may be ac-
i complished by passing the loop of the upper
‘thread over or around the under thread ; but
I have preferred the former mode for present
ipurposes. The same result may be arrived at

by using the hook or-crochet-needle as the

piereing instrument, and feedin g the fabric by
that or by "other feeding devices; but the
. ethed 1 have described is better for most, if
- not for all, purposes, especially when thefabric
is stiff and unyielding. . .
Having thns deseribed the invention, I
shall state my elaims as follows:
What is claimed in this invention, and de-
sired to-be Becured by Letters Patent, is—

This-

1. The combination of an awl or other de-
vice for puncturing the fabrie, an -open-eyed
or hooked needle for seizing and pulling the
thread throuigh - the: fabric, and a shuttle for
interlocking one "thread with ‘another, the
whole operating together substantially as de-
seribed, o . -

2. The combination of an awl or perforating
device, npen-eye or hook needls, shuttle, and
the take-up mechanism, as and for the purpose
herein set forth and described.

3. In combination with the rocker-shaft I
and vibrating arm, the gnide-pulley »* and
pulley %, the whole forming a take-up, sub-
stantially as described. '

_4. In combination with the awl-bar, pro-
vided 'with a swinging arm for holding the awl,
the adjusting-serews m # and their sapporting-
arm, as and for.-the purjose herein set forth
and deseribed. S :

5. In combination with a rocker-shaftabove -
the work-plate, the awl-bar and thread-guide,
as and for the purpose set forth, '

6. A shaft arranged above the work-plate
for the operatio~ of the awl, in combination
with a shaft below the table for the operation
of the needle, and sunitable connecting mech-
anism, as and for the purpose set forth. .

In testimony that I claim the foregoing, I
have hereunto set my hand this 3d’ day of
February, 1874, =~ '

. 'SAMUEL T. THOMAS.
Witnesses: .

ALBAN ANDREN,
.‘GEOR‘GE E. PHELPS.




