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- UNrreo States

PATENT OFFICE.

RICHARD MATTHEW MELI—IUISH, OF LONDON, ENGLAND.

SEWING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 563,624,' dated $epfember 29, 1896.
Application filed October 9, 1895, Serial No. 565,151, (Mo model.)

To wil whom it may concerwn.: - :
Be it known that I, RICHARD MATTHEW
MELHUTSH, manufacturer, of 49 Fann Street,

Aldersgate Street, in the city of London, Eng-

land, haveinvented new and useful Improve-
ments in Machines for Sewing Buttonholes
and for Fancy Stitehing, of which the follow-
ing is a full, clear, and exact description.
My invention relates to improvements in

machines forsewing straight buttonholes be-"

. fore cutting the same.

20

25

30

49

45

50

Such machines consist of a sewing-machine
of any ordinary type using a straight needle
and provided ‘with a vibrating work-plate
upon which the work is clamped, said plate
being vibrated so as to bring the work into
such positions as to cause the needle to enter
the work at the edge of the intended button-
hole and at a distance therefrom alternately,
and the plate being also fed to and fro so as
to cause the stitching to be done along the
two sides of the intended buttonhole, the ex-
tent of the vibration being increased and the
feed being arrested on reaching the ends of
the buttonhole, so as to cause ‘“‘barring”
stitches to be made completely across the
ends of the hole. :

The work-plate, when brought into proper
positions to cause the stitching to be per-
formed along the two sides of the buttonhole,
is vibrated to the proper extent to produce
such stitching or to produce the barring
stitches through the medinm of a three-faced
cam carried by a rod which, being recipro-
cated in the longitudinal direction, is caused,
by the action of the cam against a fixed abut-
ment, to reciprocate also laterally and toim-
part such lateral motion to the work-plate,
which takes a bearing against the rod. The
traverse of the work-plate to and fro suceces-
sively in opposite directions as the stitching
of the two sides of the buttonhole progresses
is produced by afeed-screw working through a
nut connected to the work-plate and oper-
atedintermittently from the main shaft with
which it is geared so as to be operated first
in the one and then in the other direction, the
throwing of the feed-screw into gear.for mo-
tion in the one or other direction, or out of
gear to arrest the feed when the barring
operation is in progress, depending on which
face of the cam already mentioned is in posi-

tion to impart vibratory motion to the feed-
plate. . '

The present improvements relate more par-
ticularly -to certain details of construction
which, in so far as they relate to parts in mo-
tion, have for their principal object to insure

‘such smoothness and certainty of action and

absence of vibration at high speed as to en-
able the machine to satisfactorily stitch the
hole after cutting as well as before cutting,
which has notheretofore been possible in such

‘machines, the improvements alsogreatly con-

ducing to-the durability of the machine.
These improvements will be illustrated both
as applied to the machine and also in detail
in the accompanying drawings, forming part
of this specification, wherein—

- Figure 1 isafront elevation of the machine;
and Fig. 2, a horizontal sectional plan of the
same, the needle-arm being removed. Fig. 8
is an elevation of one end of theframe of the
machine, showing the spring guard-plate and
adjacent parts drawn to the same scale as
Figs. 1 and 2—viz., about four-fifths of full
size. Fig. 41s a part plan, and Figs. 5, 5%,
and 6 are sectional elevations on lines 5 5,
5* 5*, and 6 6, respectively, of the work-plate,
showing the feed-screw nut and its connec-
tion with the work-plate. Fig. 7 is a part
plan; and Fig. 8 a part sectional elevation,
showing the pinion on end of the feed-screw
shaft, the crown-wheels which drive same,
and the adjacent bearing for the end of the
feed-screw shaft. Fig. 9 is an end elevation
of the same shaft, showing the pinion and
bearing already referred to. TFig. 9* is a
transverse sectional elevation of the same
bearing, illustrating the method of taking up
wear therein. Tig. 10 is a plan, and Fig. 11
a part rear elevation, both sectional, show-
ing the elbow -lever which gives motion to
the work-plate-vibrating cam-rod, the adja-
cent end of said rod, and its connection with
the feed-screwshaft. .Fig.12isa partsectional
side, elevation of the elbow-lever, and TFig.
13 illustrates the action of the eccentrie and
link connecting the aforesaid cam-rod with
the feed-serew shaft. Fig. 14 is a plan of
the work-plate-vibrating cam and its abut-
ment. Kig. 15 is a rear elevation of said
abutment, and Fig. 16 an end elevation of the
cam itself. Fig. 17 is a plan, with presser-
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cam leverdisplaced for the sake of ¢clearness;
and: Fig. 18; a part sectional side clevation
of the work-clamp in ithe - closed: position.
Fig. 19'is-a part longitudinal seetional eleva-
tion :of the clamping-jaw, illustrating the
action of the jawin clamping work of irregu-
lar thickness:  Figs. 4 to 19; inclusive; are
drawn to-a scale of about double full size.

The same letters of reference. denote like
parts in:all the figures.

Aidsthe vibrating work-plate,having an ob-
long beveled aperture «;in which the work
is secured by the work-clamp member I3, the
plate A resting in front on:the arm C of :the
machine-frame’ in -which the: shuttle works
and receiving vibratory motion. transversely
to the length of the slot @ through the me-
dium of a three-faced cam D) acting against
a fixed abutment E, the:cam D being carried
by a rod ¥, againstwhich a bracket f, affixed
by a flange to the underside of the plate A,
is- caused to bear. The bracket fis of semi-
tubular section and embraces the rear side
of the rod I, with which it is held in contact
by a spring G, fixed toa lug g-on the under
side of the plate A, and bearing by itsthick-
ened ends g’ against the front-of the machine-
arm C.

Thecam-rod I receives longitudinal to-and-
fro motion from an elbow:-lever H, pivoted at
I to the machine-frame and actuated by a
stud and friction-roller /i" at-its:other end en-
gaging in acam-groove:2.in a spur-wheel . I
in gear with a pinion on the main shaft: J.
The cam D has three inclined faces 12 3,
either of which may he brought into contact
with the abutment E by turning the rod T
and cam D about their longitudinal axis, the
two opposite faces 1 and 3 of the cam being
inclined at the same angle to the rod F, but
situated at different distancesfron its center
line, so that the work held by the clamp B
will be shifted so as to bring the stitching at
the one or other side of the buttonhole, ac-
cording as face 1 or face 3 is in contact with
the abutment E. The intermediate face 2 is
inclined at sueh a greater angle than the
other faces, 1 and 3, that the same amount of
longitudinal motion of the rod F' will cause
the plate A to be vibrated to twice the extent
of the vibration produced by ecither of the
faces 1 and 2, and will thus resultin stitches
of double the length being made for barring
the ends of the. buttonhole. The cam-rod
thusreceives longitudinal motion by the roclk-
ing of lever II, and also a slight angular mo-
tion about the end which is attached to said
lever, the angular motion being in a horizon-
tal plane and being produced by the inclined
face of the cam slidingagainstits abutment E.

The feed motion of the plate A in two op-
posite directions, coine!ding with the direc-
tion of length of the aperture ¢, is obtained
by means of a feed-serew shaft I, mounted
in the frame of the machine and working
through a correspondingly-threaded nut I,
forming part of asupporting-carriage M, upon

568,624

which the rear part ofthe work-plate A rests,
the carriage M having oppesitely-extending
arms m, which, by bearing against the under
side of the. plate A, prevent the rotation of
the nut with the feed-serew shaft K, while
freely permitting the plate A to vibrate-lat-
erally. The plate A is connected to the nut
L by means of astud !, fixed thereto and carry-
ing a:die-block n, free to slide in a slotted
link N,fixed uponthe plate Aoveranaperture
therein, the:link N being secured in such an
oblique position as to eounteract the effeet
of the angular motion of thecam-rod I upon
the direction:of vibration :of plate A and
cause said plate to vibrate in straight lines
approximately perpendicular to the length of
the buttonhole; so that the barring stitches,
when no feed takes place; will be as nearly
as possible truly:at right angles across the
ends of the hole. By means of thisstud die-
block and link connection with the plate A
the latteris caused to participate in the trav-
erse of the nut L along the feed-screw shaft
IS, produced by the intermittent rotation of
the latterin the one . or other direction by a
pinion % on the end of the serew-shaft being
engaged by the teeth o of one or otherof two
opposed crown-wheels O, fastiupon the main
shaft J; with ‘either or with neither:of which
the pinion & may be geared, according asitis
required to feed the work-plate A in the one
or other direction for working along: the one
or the other side of the buttonhole, or to.in-
terrupt the feed when barring the endsof the
hole, as the case may be.

The gearing of the feed-screw pinion k with
the oneorother, or with neither, of the wheels
O depends on which of the eam-faces 1, 2, or
3 is in operative position against the abut-
ment, that end of the feed-serew shaft which
carries the pinion % being (simultaneously
with the alteration of the cam-face) shifted
laterally by an eccentrie I’ on the cam-rod I,
actingon a link p, attached to a pair of sleeve-
bearings p', through which the plain part of
the screw-shaft K passes. The action of the
eccentric P is illustrated more particularly in
Fig. 18, which is self-explanatory, the three
positions 1 2 5 of the centers being the posi-
tions occupied when the three similarly-num-
bered faces 1 2 3 of the cam are in operative
position.

It being neeessary that the feed of the work
in the direction of the length of the button-
hole should be intermittent, taking place only
between the formation of two successive
stitches, each of the wheels O is provided, not
with the full possible number of teeth around
its eircumference, but only with so many as
may be necessary to produce hetween two
suceessive stitehes the required amount of ro-
tation of the feed-serew shaft, the pinion
being driven so long as the teeth o continue
to engage with it, but remaining stationary
during the pause due to the passage of the
toothless, and therefore inactive, portion of
the wheel O. As the partial rotation of the
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feed-screw shaft necessarily takes place very
suddenly it is important to insure the accu-
racy of position of the pinion % with regard
to the crown-wheels O and to guard against
any want of accuracy due to slackness caused
by wear of the sleeves p’ about the shaft K.
With this object the sleeves p' are made self-
gripping by being bored out of the solid to a
rather smaller diameter than that of the shaft
K and then split longitudinally at p? fo en-
able them to open out sufficiently to beslipped
onto the shaft. : A

The wheels O are crown-wheels, that is to
say, each consists of a disk from the face of
which the teeth o project so as to be capable
of engaging with the spur-teeth of the feed-
screw-shaft pinion k. The teeth o (of which
in the example shown in the figures there are
two to each crown-wheel) preferably consist

each of a stud passing through the disk of the-

wheel O and secured in position by a binding-
screw o'. The projecting point of each stud
is hollowed out, as at; 0%, upon the side which
engages with the pinion %, so that the acting
flank of the tooth thus formed is approxi-
mately parallel to the flank of the pinion-
tooth at the moment of striking it, whereby
a sufficient amount of wearing-surface of the
tooth is insured. This acting flank of the
tooth is rounded convexly, as shown by the
dotted lines 0%, Fig. 8, so as to act with a roll-
ing motion on the tooth of the pinion % as the
two change their relative positions by their
rotation in planes at right angles to each
other. The rear flank of the tooth o is also
beveled, as at 0%, so as in working to clear
the next following tooth of the pinion Z, the
shape thus given to the point of the tooth o
being approximately that of a hook.

The feed-serew shaft K is pivoted at the
one end in the arm C' of the frame and is
mounted at the other end (which carries the
pinion k) in a brass bearing-block R, fitted
to slide in a horizontal slot » in the small
standard R’, so that the screw-shaft itself will

‘not be liable to have flats worn upon it

through being shifted laterally, as would
otherwise be the case, and by this means
more equal and steady running is insared.
The bearing-block R, which is confined
within the slot » by the upwardly-projecting
end flanges 7', is split lengthwise on the un-
der side, as at %, and has a shallow depression
7® formed upon its upper surface for the re-
ception of ‘oil, which thus forms a cushion to
deaden the shocks caused by the lifting tend-

~ency due to the direction of rotation of the
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crown-wheel O. When the journal wears, as
illustrated in an exaggerated form in Fig. 92,
the wear is taken up as there shown by merely
pinching together the slightly -separated
edges of the slit 2 The effect of this is to
provide a ready means of correcting not only
the internal wear of the journal, but also the
external wear of the block R, due to its lat-
eral movement in the slot +, as is also illus-
trated in Fig. 9%, where it will be seen that

the pinching together of the edges of the slit
7? depresses the outer lower edges of the block
R, causing them to take a fresh and steady
bearing against the bottom of the slot r, the
efficiency of the top bearing-surfaces, con-
sisting of the raised edges of the depression
7% and the inclosed oil-cushion, remaining un-
impaired.

In order to prevent irregularity of feed by
reason of acquired momentum of the screw-
shaft, the latter has a collar P’ upon it, which
is encircled by an adjustable brake-strap P?,
affixed to the machine-frame C'.

In order to prevent the fabric being soiled
by contact with the cam D or the feed-screw

K, a guard-plate Q is provided which serves-

also as a means of preventing the sliding
coverc of theshuttle-race from gradually slid-
ing out, whichit is liable to do by the unavoid-
able jarring of the parts when the machine
is at work. Toadapt it to answer this double
purpose, the guard-plate is formed by an up-
wardly-curved strip of spring-steel riveted by
one end to the shuttle-race cover ¢ and ex-
tending rearward so as to lie over the cam
D and the part of the feed-screw K at which
the brake P is situated, the downwardly-di-
rected free end of the spring-plate Q bearing
against the inner side of the return end C’ of
the machine-frame, so asto oppose (by spring-
pressure thereon) any tendency of the cover
¢ to slide out of its grooves, while admitting
of said cover being easily withdrawn by hand
to give access to the shufttle.

The abutment E of the cam D is a roller of
preferably triangular section pivoted on a pin
mounted in the part of the machine-frame
immediately in rear of the arm C. Being
pivoted it is self-adjustable to suit the in-
clinations and movements of the different
faces of the cam, and having several flat faces
it presents a series of easily-changeable weazr-
ing-surfaces, so that its durability is much
greater than would be that of a fixed abut-
ment or even of a cylindrical roller.

The feed-nut L is of peculiar construction,
being formed one half of metal and the other
half of gutta-percha, leather, wood, horn, or
other material capable of being softened, so
as to admit of the counterpart of the thread
of the screw-spindle K being formed by pres-
sure.. The mode of making the nut is as fol-
lows, and the object to be attained thereby
is to avoid shake, enable slack to be taken
up, and insure such ‘“ deadness ” of motion of
the feed-screw shaft asto prevent liability of
the latter overrunning its actuating-gear by
its acquired momentum, even although no
brake were provided.

The nut is forged solid and drilled and
tapped in the usual way. Itis then divided

or slotted longitudinally, so as to remove
about one-half the cireumference of the nut
for its full length, and the part so removed is
replaced by a grooved piece of gutta-percha
orother material I, which is eapable of being
softened by hot water, so that when clamped
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in place against the liner 2 by the clamping-
serews ["and angled backing-plate 2 it will
be caused to receive the impression of the
thread of the serew-shaft K. Theimpressible
part of the nut is thus capable of being tight-
ened up by said screws /' as the nut wears,
so that slack can always be taken up and
deadness of action insured, while renewal
is easily effected by softening the material in
water and impressing a fresh thread when re-
quired.

In order to afford in addition a long and
steady bearing for the nut L. npon the feed-
serew shaft I, the former is provided with a
sleeve m', formed upon an extension of the
carriage M, and adapted to embrace and slide
upon the plain portion of the screw-shaft.
This sleeve is first bored out to a rather
smaller diameter than that of the plain part
of the serew-shaft K, and then slit length-
wise, as at m? (shown in Fig. 6%,) the sleeve
being thus rendered capable of sufficient
spring to permit of its being slipped over the
shaft,whoseplain portion it will grasp foreibly
enough to steady the motion of the nut upon
the serew. Any wear in this sleeve can be
readily taken up by squeezing together its
divided sides.

As the traverse of the feed-screw nut gen-
crally takes place upon the same portion of
the threaded part of the feed-screw there is
liability of shoulders being formed on the
feed-screw at the extremities of the traverse,
so that when a greater traverse than usual
is required (as for working an extra-long
buttonhole) there is danger of the nut De-
coming jammed against the shoulders thus
formed on the serew. To avoid this, I make
the middle part of the screw which is most
subject to wear of slightly larger diameter
than the extremities which are tapered, the
nut being of such length relatively to that of
the cylindrical middle portion of the screw
that the minimum traverse of the nut along
the screw must necessarily cause it to over-
lap the tapered end portion of the screw and
thus avoid liability of a shoulder being worn
either on the nut or the screw.

The work-clampis made of spring-steel and
consists of an open rectangular clamping-jaw
B, the lower edges b of which press the fabric
X, Fig. 19, into the beveled or flaring aper-
ture « of the work-plate A, and this jaw is
formed on the end of a lever 13, having its
fulerum at the opposite end &', and pressed
upward by a spring 0% and downward by a
cam-lever S, pivoted at supon a nut T, screw-
ing upon a serew-stud ¢, passing through the
lever B’ and fixed to the plate A.

In order to enable the clamping-jaw to grip
the work uniformly, notwithstanding that
the latter may be of unequal thickness, as,
for instance, when the buttonhole is to be
made near a hem, where the inturned edges
of the fabric increase the thickness foward
one end of the buttonhole, the part of the

lever-arm B’ between the point of application
of the presser-lever cam S and the clamping-
jaw B is slit in the longitudinal vertical
plane, as shown at 0% the slit extending
through the adjacent side of the clamping-
jaw, the opposite ends U* 0% of which are thus
to a certain extent independent, so that, to-
gether with the separate members of the
split lever, to which they areimmediately at-
tached, each is free to yield slightly to suit
any irregularity in the thickness of the fab-

rie X, agillustrated in the detail view, IMig. 19.

The thread-tension-regulating mechanism
is of the type consisting of aleather strap U,
encircling a pulley U’ on the thread-reel spin-
dle 1w, and attached to a serew V, passing
through a nut v, fixed to the frame of the
machine, as shown in Fig. 1. Instead, how-
ever, of the lock-nut usually employed for
securing the screw V in a positon correspond-
ing to any required tension, I malke use of a
half-nut V', pressed against one side of the
screw V by means of a spring «'. This ar-
rangement,while preventing any alteration of
the thread-tension through jarring due to the
running of the machine, enables the tension
to be altered or adjusted when required, with-
out the necessity of unclamping and the risk
of omitting to reclamnp the lock-nut.

The work - plate - vibrating ecam-rod I re-
ceives its reciprocating movement in the lon-
gitudinal dirvection from the elbow-lever II,
already described, through two collars f’
upon said rod bearing against the opposite
faces N? of the lever, wherein the end of the
rod is supported by the portion f* thereof,
situated between the collars f7, passing
through an aperture of corresponding size in
the lever, as shown. The collars f' being
preferably of flat disk shape it is necessary,
in order that they may maintain a constant
bearing against the faces /i of the lever dur-
ing the combined angular movements of the
cam-rod ¥ in a horizontal plane and of the

lever II in a vertical plane, that the said

faces should be specially shaped to accom-
modate these movements.

In order that the cam-rod ¥, or the substi-
tuted shaft which earries the milling cutters,
may be more readily inserted in or removed
from its position in the lever II, the bearing
in the latter is divided and furnished with a
removable cap H’, as shown more particularly
in Fig. 12.

Having now paiticularly described and as-
certained the nature of the said invention and
in what manner the same is to be performed,
I declare that what I claim igs—

1. A buttonhole-sewing machine, compris-

ing a vibrating work - plate, a carriage on

which said plate is mounted, an internally-
threaded nut on said carriage, a feed-screw
engaging in said nut, means for adjusting
the friction between the nut and the shaft, a
longitudinally-movable shaft, an adjustable
cam on said shaft, an adjustable abutment
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for said cam, and an engagement between
said shaft and the feed-screw shaft, substan-
tially as specified.

2. A buttonhole-sewing machine, compris-
ing a vibrating plate, a carriage on which
said plate is mounted, a nut secured to said
carriage, a feed -screw having engagement
with said nut, means for adjusting the fric-
tion between said nut and feed-screw, and a
resilient sleeve supported by the carriage

- and engaging with the plain portion of the

I3

feed-screw, substantially as specified.

3. A buttonhole-sewing machine, compris-
ing a movable work-plate, a carriage on which
said plate is mounted and a feed-serew en-
gaging the said nut and having its threaded
portion slightly tapered in both directions

" from a point intermediate of the ends of the

20

threaded portion, substantially as specified.

4. A buttonhole-sewing machine, compris-
ing a vibrating work-plate, a carriage sup-
porting said plate, a nut on the carriage, a
feed-screwengaging in said nut, the threaded

" portion "of the feed-screw being tapered in

25

both directions, a slotted link on the work-
plate, a stud extended from the carriage, and
a die-block on said stud engaging in the link,

" substantially as specified.

.30

5. In a buftonhole-sewing machine, a vi-
bratory work-plate comprising a section of a
work-clamp, a feed-screw for causing a move-
ment of said plate, a pinion on one end of
said feed-screw, rotary wheels and teeth ex-
tended laterally from said rotary wheels, and

having hook-shaped ends to engage the pinion
on the feed-shaft, substantially as specified.

6. Inabuttonhole-sewing machine, a work-
plate having an opening therein, means for
imparting a vibratory motion to the work-
plate, and a work-clamp section consisting of
spring metal and havinga rectangular clamp-
ing-jaw engaging in the opening in said work-
plate, the said jaw being slit in a longitudinal
and vertical plane, a spring for moving said
work-clamp upward and a cam for pressing
said clamp downward upon the work, sub-
stantially as specified.

7. Inabuttonhole-sewing machine, a work-
plate having an opening therein, the said
plate forming one section of a work-clamp,
means for imparting a vibratory motion to
the work-plate, a work-clamp section con-
sisting of spring metal and having a rectan-
gular clamping-jaw, said jaw being slit in a
longitudinal vertical plane, whereby one end
of said jaw may yield relatively to the other
end, substantially as specified.

8. In a sewing-machine, the thread tension
comprising a screw engaging with the ten-
sion device, and a locking device for said
screw, consisting of a half-nut mounted on
one end of the spring, the other end of said
spring being attached to the frame of the
machine, substantially as specified.

RICHARD MATTHEW MELHUISH.

In presence of—

FRED C. HARRIS,
W. J. NorwooD.
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