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FRANK L. HARMON, OF BEVERLY, MASSACHUSETTS:

 MACHINE FOR SEWING BUTTONHOLES:

SPECIFICATION forming part of Letters Patent No. 740,755, dated @ctober 6; 1008;
| o ﬁppliéa_,tiqﬁ_ﬁled I{wemberﬁ_o;lﬁg:ﬁ.:H_Serial No. 613,908, (No model) R

To all _-za'?z;o::_n, it ?}'@@y cmwéz’fn: D
Be it known that I, FRANK L. HARMON, of
Beverly,in the county of Essexand Common-

wealth of Massachusetlts, haveinvented anew

and useful Machine for Making Battoriholes,

Overseaming, Embroidering, and other Pur-
noses, of which the following is a specifica-
tion, reference being had to the accompany-
ing drawings. . _ |

This specification discloses a button-hole
machine holding controlling power in store

all the time between the operations of the.

machine, to be released to begin the auto-
matic operation of the machine, and a device
by which this power may be released, where-
upon, said power turns a yoke with stitch-
forming devices thereon, a half revolution
at the beginning of each operation of the
machine, and forces a clamp-plate with a

pair of clamps thereon, with a material there- |

in, outof its normal position against the power

of a spring, and forces a button-hole cutter

to cut a button-hole slit in the material, and

forces the lower members of the clamps

acainst a device, and forces said clamps

apart, and spreads said button-hole slit, and

a chock earried with said elamps is forced be-
tween said clamps to keep said clamps apart

to keep the button-hole slit spread, and forces

devices to generate and store power in a de-

vice called a buffer to be released to cause
the stitch-forming devices to cease sewing
after a button-hole slit is sewed, and forces
devices to control and employ another power

connected with the driving pulley of the ma-
chine, to start and drive mechanisms, where-
upon, the sewing and the generating and stor-
ing of power is accomplished, and causes sald
power to force a device to release the power
in store in the device called a buffer, where-
upon, the power operating the mechanisms,
whereupon, the sewing and the generating

inatically ceases operating sald mechanisms,

and a device is operated to instantly cause |
these mechanisms to cease operating, leaving .

controlling power in store, to be released to
cause the machine to perform another opera-
tion. - '

I believe that I am the first to devise de-

‘vices adapted to be forced by stored power

released to move a material, whereupon, a

a machine in the operation of which two dis-
tinet powers must be employed, one power

antomatically generated and stored; and the

other power automatically controlled, auto-
matically employed, and automatically dis-
employed, by the stored power after it is re-
leased, originated wholly with me. |
Therefore, one part of my invention con-

N button-hole slit is ecut and spréad; and thab

55

66

sists in the following cowmbination of instru-

mentalities, viz: an automatic power-gener-
ing and power-storing apparatus containing
controlling power in store, operative devices
to be operated by controlling power, a device

65

containing main power; devices to be oper- .

ated by controlling power, whereupon, the
main power may be automatically controlled,

' employed and disemployed, operative devices
to be operated by the main power, a device,

whereupon,controlling power may bereleased .

by an outside agency, or otherwise, where-

upon, the entire automatic action ot the ap-

paratus may be automatically controlled as

| follows: the action of the apparatus begun,

75

the main power coutrolled and employed, the

length of the time that the automatic action
continues, controlled, the number of move-

‘ments. of the operative devices controlled,

the amount of controlling power generated,
controlled, the main power again controlled
and disemployed, leaving a proper amount
of controlling power 1n store. |
This specification also discloses a clamp-
plate and novel mechanism, wherenpon, the
clamp-plate is moved little by little longitu-

80

dinally and is swung little by little diagonally _' '

1 of a button-hole slit in a material held by

a pair of clamps movably mounted upon said
clamp-plate, and novel devices, whereupon,
a yoke is turned little by little carrying the

Qo

stiteh-forming devices little by little in a eir-

cular direction around the end of a8 button-
hole while the machine is sewing. L
A particular stitch is formed as follows: a

5.

loop of an upper thread above a material to. .
be sewed is carried down through the solid
material near to the button-hole slit cut there-

in, and a loop of an under thread beneath the
material is carried through the loop of the

upper thread beneath the material and up
through the material or button-hole slit, and
a loop of the upper thread is carried down

3
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740,755

through the '100p of the under thread above ] longit‘udinal section of the same. Tig.5 isa

the material and down through the material;
and to form this particular stitch this speci-
tication also discloses a mechanical combina-
tion comprising two old straight needles vi-
brated from opposite sides of a material in
straight lines through the material and across
each other above the material, and an old
looper is vibrated on one side of the material
across the straight lines in which said needles

are vibrated, and novel mechanism, where-

upon, said needles and looper are vibrated as
aforesaid, in lines as aforesaid.

I believe that [ am the first to vibrate two
stralght needles in straight lines across each
other in the forming of this stitch expressly

~ to engage loops of two threads by said nee-

- dles above the material, and to avoid using a

20

looper above the material, and to vibrate a
looper across the straight lines in which said

- needles are vibrated beneath the material in

the forming of this stitch expressly to engage
the upper and under threads beneath the ma-
terial whileforming this stiteh, and to vibrate
the under needle in a straight line expressly
to avold damaging the under needle while
passing 1t through a tough material in the

- forming of this stiteh; and as the novel fune-

30

tion of this combination comprises the thrust-
1ing of a straight under needle from beneath
the material up through the material as de-
scribed in the forming of this stitch, and

~across the straight line in which the upper

35

40

50

95

6o

needle 1s vibrated above the material, and the
engaging of loops by said needles, and as the
result of the combination is the particular
stitech formed of loops of two threads as de-
scribed, the novelty of the combination must
reside in the novel mechanism, whereupon,
sald needles and looper are vibrated as afore-
said to obtain said novel funections.

Therefore, I believe that thecombination of
any two straight needles vibrated in straight
lines as aforesaid, and any looper vibrated as
aforesaid, whereupon, loops of two threads
are engaged as aforesaid to avoid the use of
more than one looper, and to avoid the dam-
aging of the under needle while passing it
through the material to form this particular
stiteh 1s of my invention. |

The above-named new and useful charae-
teristics, together with other new aund useful
characteristics of this invention will herein-
after appear, and will be fully shown in the
accompanying drawings; and will be fully de-
scribed hereinafter, and will beclaimed in the
claims appended hereto by claiming devices
operated as the devices shown and deseribed.
- Fig. 118 a side elevation of the wmachine
which 18 the subject of this invention, with
the stand, and bed-plate shown as if a part of
each were broken away. Fig. 2isa top plan
of the same with the work-table, or stationary
support, which supports a device for cutting
a button-hole slit, and the clamp-plate which
supporis a pair of c¢lamps, removed.

Fig. 3

1 8ald support.

c¢ross section on line 5 5 of Fig. 2. Fig. 6 is

a perspective detail showing the feed-lever,
and striker-lever, and the parts carried with
them. Figs. 7,8 and 9 are perspective de-
tails illustrating some of the detached parts
described asfollows: Fig. 7shows a cam-disk,
comprising three cam-faces and a ratchet.
Fig. 8 illustrates the support for said cam-
disk to rotate upon, and also shows the feed-

lever and striker-lever on said support. Fig.

9 1llustrates a collar to hold said cam-disk on
Figs. 10, 11, 12 and 13 illus-
trate two sets of pawls one set of which is
used as a detent. Kig. 1418 a detail illus-

trating a device for retaining power in store

hereinafter termed controlling power, be-
cause it controls the entire automatic ac-
tion of the machine upon the material after
it i8 released. Fig. 15 illustrates mechan-
1sm, whereupon, a yoke with stitch-forming
devices mounted upon it is turned, and also
illustrates devices, whereupon, a clamp-plate
iIs moved sidewise. I'ig. 16 shows a cross
section of adjustable devices, whereupon,
the clamp-plate may be cansed to move side-

| wise at a greater or less distance so that the

width of a button-hole may be changed with-
out manually adjusting the needle toward
or from a button-hole slit. Fig. 17 illus-
trates a part of a mechanism, hereinafter de-
sceribed and termed a stop-fork, whereupon,
power 1n or connected with a cluteh mechan-
ismisautomatically controlled and employed.
Figs. 18,19, 20,21, 22 and 23 illustrate a cluteh
mechanism. Fig. 24illustratesa part of the
yoke and devices carried with the yoke, and
devices,whereupon, controlling power is held
in store in a powerful wain-springin a mech-

anism hereinafier termed an auxiliary mech-

anism to be released to control the entire au-
tomatic operation of the machine.
illustrates the yoke, which comprises two
journals rigidly held in alinementand in rela-
tive positions with each other. Fig. 26 shows
the upper needle-bar bearing with the needle-
bar connected therewith. Fig. 27 shows the
under needle-bar bearing with theneedle-bar
and looper-carrier connected therewith. Fig.
28 illustrates a throat- plate, or ‘“buatton.”
Figs. 29, 30, 31, 32 and 33 illustrate a buffer.
IF'ig. 34 isa plan of the top of said work-table,
or stationary support, with a cutter-lever
supported upon it. Fig. 34*1s a detail illus-
trating a metal clamp, or adjustable socket
In which a raw-hide cutter-block is shown.
Fig. 35 is a top plan of a clamp-plate, with a
pair of clamps movably connected therewith.
Fig. 35% is a sectional detail in elevation from
Fig. 36 to show the cutter in operative posi-
tion with said raw-hide cutter-block, and to
show that said adjustable socket, in which
the raw-hide cutter-block is confined is fas-
tened to said work-table, or stationary sup-
port. Ifig. 36 shows a section of Fig. 35 on
line 36 36, mounted upon a longitudinal sec-

13 a bottom plan of this machine. Fig.4isa i tion of Fig. 84. Fig. 37 shows a part of said
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voke in position with a cross section of Fig.
34, and a cross section of the devices shown

in Fig. 36 on line 37 37 of FFig. 36 mounted

upon said cross section of Fig. 34¢." By these

views being so described the assembling of

the devices shown intheseveral views is illus-
trated. Fig. 37* shows a section of said yoke

to illnstrate a device for moving the clamp-

plate and clamps between the cutter-bloek

i e

5

and cutter. Tigs. 38, 39, 40 and 41 illustrate
two straight needles that are vibrated in
straight lines across each other, and a looper
that is vibrated across the straight lines in
which said straight needles are vibrated.
Fig. 38 shows a top view of a piece as broken

out of the work-table, or stationary support,

to show how a movable device, whereupon, a

button-hole slit is spread, is movably con-
nected with the work-table, or stationary sup-
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with two threads.

ally
on aceount of thestored power being released. |

port.

how said movable device is movably connect-

ed with said work-table, or stationary sup-

port. Fig. 42 illustrates the stitch formed

illnstrate two straight needles and a looper

which are vibrated in the same lines as the

other needles and looper are vibrated, but

form a stiteh with three threads. Fig.47illus-

trates thestitch formed with three threads by
these needles and looper. Figs. 48, 49 and
50 show a modification of the wmachine in
which myinvention isembodied showing that

othermechanismsand forcesmaybeemployed |
together without departing from the novel

scheme disclosed by this invention, where-

upon, one power is automatically generated

and stored, and another power is automatic-
controlled, employed and disemployed

Fig. 51 illustrates the mountingof the pin ¢®

Figs. 1, 2, 3 and 4 disclose the fact that the
bed-plate W' is pivoted to the stand W by
the pivots W3 so that the bed-plate may be
turned up, on its pivots, fo expose the ma-

- chinery on the under side of it to view. The

.50
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work-table, or stationary support A 1s sup-

ported npon the brackets ¢ and ¢’ fast to the
bed-plate W'so as to admit of the turningof
the vyoke B one hundred and eighty degrees
from the position in which it is shown in the

drawings, under and arcund the end of the
work-table, or stationary support A as will
be plain by Figs. 1 and 2. Fig. 2 shows a
plan of the machine with the exception of the
work-table, or stationary support, and the
clamp-plate, which are removed. The work-
table, or stationary support A is shown in

- Tig. 84, and is replaced in position on FKig. 2

65

by putting the slot or slideway A’, shown in
said work-table over the block d', shown 1n

Fig. 2, and is secured to the brackets ¢ and
a' by screws so that the block d may be |

moved longitudinallyin said slot. The clamp-
plate D is shown in Fig. 35, and is placed
upon the work-table, or stationary sapport A

Fig. 392 shows a section of Fig. 33“ on
line @ a of said figure, to show more fully ;

Figs. 43, 44, 45 and 46

h |

1

{

clamp-plate, over the block, or adjustable de-
vice m?, shown in Figs. 2 and 15, and placing
the pivotal stud, or pin d shown secured in

said clamp-plate into the hole d’ in the block

d', thereby forming the movable axis, shown

7.‘3

in Fig. 36. . It will be observed that by this

construction the movable axis and clamp-

| plate may be moved longitudinally of the ma-

chine by moving the block d' longitudinally
in the slot A’ in said work-table. :

Attention is ealled to the fact that the
clamp-plate D is shown toward the left in Fig.
4, as far as it is ever carried intermittently
by the feeding mechanism; but before the
sewing is begun in every operation of the ma-
chine,the block d’', movable axis, clamp-plate,

clamps and material held thereby, are thrust
| longitudinally of the machine by a mechan-

ism hereinafter described, out of the position
in which they are shown in the drawings in
the direction which is toward the left in Fig.
4, thereby sliding the clamp-plate D upon the
work-table, or stationary support and guid-
ing said clamp-plate longitudinally by said

75
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adjustable device, or block m*in the long

slot D’ in said clamp-plate; and the material

held by said clamps is thereby carried under

the cutter H so that a button-hole slit may be
cub in said material; and said movable axis,
clamp-plate, clamps and material held there-
by, are instantly returned to their original

position, or into the position shown in Fig. 4,

on account of said mechanism. |

05

1CO

The cam-disk, shown in Figs.7and 2,com-

prising three cam-faces, viz: K, M, and £,

“is shown rotatably mounted upon the verti-

cal bearing, or support, shown in Fig. 8, in

‘the manner shown in Fig. 4; and the support

m1® is shown rigidly secured in the bracket
¢, in Figs. 2 asd 15. In Fig. 15 the stud m

is shown movably secured in the support m!°.
Upon said stud m: the lever m" is rigidly se-

cured: and upon said lever m!® the roll dis

‘movably secured. Upon the upper end of

f

the stud m the lever m’' is rigidly secured;
and upon the lever m’ the above described

‘Dblock, or adjustable device m? over which
the long slot D'in the clamp-plate Dis placed,

as above described, is adjustably secured,

105

1i0O

Y15

as, and for the purpose hereinafter described.

To the lever m', and the bracket a’, the spring
m? is secured; and the force of said spring
holds the roll d' against the cam-face M,

' which prevents the block, or adjustable de-

120

vice m? and the clamp-plate connected there-

with from being easily moved laterally as will,

be plain by Fig. 2. . | _ |
While the roll d* is thus held against the
part of the cam-face M which is concentric

with the center of the cam-disk, and the cam-

125

disk,shown in Figs. 7, 2 and 4 is being moved
little by little in a circular direction by de- -

vices hereinafter described, the cam-face K

allows the roll ° upon the stud d* shown in
Fig. 4, the slide d? fast to said stud and in

130

the slideway d!, shown also in Fig. 2, the

by placing the long slot D', shown in said i block d' fast to said stud, the pin, or pivotal
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stud d, pivoted in said block d’ forming said | with the clamp-plate D and said connecting

movable axis, the clamp-plate D fast to said
pin, or pwotal stud d, the clamps on said

clamp-plate and the material held by said
clamps, to be moved little by little by the
force of the spring d°connected with the stud
d* and a device onathe slideway d*, shown
also in Ifig. 2, toward the right in Fig. 4,
therebyshdmo‘ the clamp-plate longltudmally
upon the work-table, or stationary support
and guiding said cl&mp plate lon gitudinally
of a button bole slit in a material held in the
clamps by said adjustable device, or block
m* while one straight side of a button-hole
slit 1s being sewed.

While one angular part of a button-hole
slitis bemfrsewed the clamp-plate D is swung
on its movable axis by the block, or adJust‘,-
able device m*in the long slot D’ in the clam D-
plate, against the stress of the spring m?,
shown in Fig. 15, little by little, dlagonally
of a button-hole sllt on account of a part of
the cam-face M, shown in Fig. 15, which is
eccentric to the conter of the eam-—disk, being
moved little by little against the roll d°,
shown in FKig. 15, moving said roll and the
block, or adjustable device m?, shown in Figs.
2 and 15, which is in said long slot D’ in said
clamp-plate as above deseribed, diagonally in
one direction through the conneetmﬂ' devices,
shown in Fig. 15 between-the roll A and the
clamp-plate D thereby carry ing the clamps
by said clamp- plate and moving the device
a’, movably secured to the work-support A,
as shown in Figs. 34, 38* and 8%, with said
clamp-plate whlle said movable axis is being

~moved little by little as aforesaid lonmtudl-
| nal]y, and said cam-face M allows the spring

, sShown 1n FFig. 15, to move said connect-
mg devices, cld,mp pla,te sald clamps, and
said device a,3 as aforesaid in the opposite di-
rection wh1le the other angular part of the
button-hole slit is bsing sewed.

‘While the curved partsof a button-hole slit
are being sewed, said devices move the cldmp
plate little by httle longitadinally, and swing
the clamp-plate little by little dlaﬂ'onally,
while the stitch-forming devices are rotated
and vibrated about the_curved parts of a but-
ton-hole slit,therebycarrying the clamps with
said clamp-plate, and the material with said
clamps.

The above described mechanism, shown in
I'igs. 15 and 2, between the cam-face M and

the clamp-plate D, including the roll d*° and |

the block, or adjustable device m?, is termed
a connecting device in the claims appended
hereto; and the above described mechanism
between the cam-face KK and the clamp-plate
D, including the roll d°, the block d’, and the
pin, or pivotal stud d, is also termed a con-
nectingdevice in the claims appended hereto.
It is understood that the above desecribed
cam-disk comprising said cam-faces K and M
rotatably mounted upon the vertical bearing
or support, and turned little by little, by suit-

able devices hereinafter descubed towethel | striker- lever, whereupon,

"with the stud A8,

devices, whereupon, said clamp-plate D Wlth
the clamps thereon is moved as aforesaild,
whereupon, a button-hole slit is sewed, and
stitches are formed in straight angular and
curved lines form one of the principal novel
combinations of this invention, and it is
claimed in the c¢laims appended hereto.

¥ig. 16 shows how the block, or adjustable
devicem®, may be manuallyadjusted or moved
on sald lever m’, and secured in another po-
sition on said lever. The nutm!lis threaded
upon the screw shown in Fig, 16, and is fit-
ted loosely into the groove in said lever m/'.

By tightening the screw shown in the bloek,
or adjustable device m?,

/

the lever m’' is
clamped or gripped between said nut m! and
the shoulder of said serew. The block, or ad-
justable device m* will then easily turn on

{ the body of said screw, while said screw is

thus held rigidly from slipping out of its po-
sition on said lever m’. On account of these
devices, shown in Fig. 16, whereupon, said
block, or adjustable device m? is adjustably
secured on said lever m/, the clamp-plate D
may be caused to automatically swing diag-
onally, more, or less, upon its movable axis,

' thereby carrying the clamps and the mate-

rial held thereby diagonally a greater or less
distance, whereupon, the width of a button-
hole can be changed.

The mechanism, whereupon, said cam-disk
is turned little by llttle, upon its vertical sup-
port, or bearing, whereupoun, the eclamp-plate,
clamps and material are moved as above de-
scribed, 1s described as follows:

The striker-lever %%, and the feed-lever %',

which carries the pawl-carrier m with its

pawls %, are shown in Fig. 6. In Fig. 8 these
levers are shown on their support ms. To as-
semble these parts of the machine, the eam-
disk, shown in Fig. 7, comprising three cam-
faees viz: K, M, and kY, and the ratchet J,
is plaeed upon the support m® so that the
ratchet J is connected with the pawls k&, and
so that the cam-face k1 is placed in contact
Then the collar, shown in
Fig. 9 is placed upon the support ms 10 hold
sald devices upon said support; and the
screws shown in said collar are inserted into
the groove m' in the support m8. The sup-
port m® is then made fast to the under side of

‘the bed-plate W', as is shown in Fig. 3. The

lower journal 0, of the yoke B, shown in Fig.
25, 18 placed in the hole or journal bearing in
the support m®; and the journal b is placed
into the journal bearing in the end of the arm
W=2," The pawls of the pawl device m*?, shown
in Fig. 13, are used as detents to prevent
backward movement of said cam-disk and
the yoke B, as will be plain by Fig. 3. The

pawl device m!in which the pawls k operate
| as detents, is made fast to the bed-plate W'
by screws, as will also be plain by Fig. 3.
The connecting devices shown in Flgs 1,3
and 6, between the main shaft and said
satd striker-lever
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is vibrated, are described as follows: The | ism as in contact with said cam-face, which

serew 79 is earried by the hub p%, shown in
Fig.1. The block /°is carried by said screw.
The lever ktis rocked upon its fulcrum p* by
the block %° carried in theslot in the lever &*.
The lower end of the lever x* is movably se-
cared to the rod %3, and the rod A®is carried
back and forth by said lever % The other
oend of said rod %? is movably secured to the

striker-lever %2, and by the rod k3, the striker-

lever %* is osciliated on its hearing m°.  At-
tention is called to these devices in Fig. 3
also, to show how the rod 4% is movably se-

eured to the striker-lever %?; and attention

is also called to Fig. 8 toshow how the striker-
lever %2 is movably moanted npon its verti-
cal support, or bearing m®. The feed-screw
k5, shown in Figs. 1, 3 and 6, is secured to,
and carried by said striker-lever £°, and is
forced against the bloeck %7, which bloek is

movably secured upon said feed-lever &', and

the feed-lever %' with the pawl-carrier fast

‘thereto is moved ; and the pawls in said pawl-

carrier engage said ratchet, which is a part
of said cam-disk, shown in Figs. 1, 3, 4 and
7, and said cam-disk is thereby moved on its
vertical bearing, or support m°, shown in
Figs. 8 and 4. The spring B?is secured to

the other end of the feed-lever &', and is also

secured to a hook in the bed-plate of the ma-

foed-screw k¢, carried by the striker-lever A%
strikes the block %7, which is movably se-
cured to the feed-lever k', and moves said
feed-lever,the spring B*is thereby expanded;
and when the striker-lever £? is moved back
in the opposite direction, the spring B? se-
cured to the other end of said feed-lever &/,
pulls the lever %' back to its original posi-
tion, and said feed-lever is stopped in its
original position, by the stop-screw #*,
shown in Figs. 3 and 6, carried by said feed-
lever, being brought into contact with the
edge of the bracket m® by said feed-lever,
which will also be plain by Figs. 3 and 6.
By Figs. 1 and 3, it will be seen that the
point of the feed-serew £° carried by the
striker-lever %* is at a distance from the
block %7, which is movably secured to the
feed-lever k'. The space between the point
of the feed-screw k% which is movably se-
cured to the striker-lever /* is traversed by
said serew before movementis given thereby
to the feed-lever. Thus it will be seen that
the stroke of the striker-lever %£° is longer

than the stroke of the feed-lever &’ while the

straight side and angular part of a button-
hole slit are being sewed. By Figs. 1 and 3,
it will be seen that the block %% which is

movably secured on the feed-lever &', is held -

in position by the spring &', which is secured

to the pin in said block, and also to the pin

in said feed-lever; and it will be remembered
that the stud %&'%, shown in Figs. 1 and 3, 18
shown in Fig. 3 in contact with the cam-face

c® and is described in the description of the
assembling of parts of the feeding mechan-

-

at this time does not force the block AT to
move on said feed-lever.

The deviees and the action thereof, where-
upon, the stroke of the feed-lever is auto-
matically changed for causing the proper
number of stitches to be put in the eye of
the button-hole, are deseribed as follows: 16
will be observed that the shape of the cam-

5
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face %10, in Fig. 3 is such that the bloek &7

upon the feed-lever must be foreced inward
toward the center of sald cam-disk, by the

cam-face acting upon the stud k%, shown in

the dotted lines in the block, and shown also
in Fig. 8. The device m!shown in Figs. 4
and 7 is a friction band to prevent overthrow
of the cam-disk. | -'

 Attention is called to the circular stitch
bar %%, which is adjustably secured to the

as being moved inward upon said feed-lever
toward the center of rotation of said cam-disk
at this time, by said cam-face &'° thereby ex-
panding the spring k', secured to the pin in
said block %7, and to the pin in said feed-lever
I'. As said cireular stiteh-bar is thus car-
ried inward, it is brought nearer to the in-
clined bloek %9, secured to the striker-lever,
thereby partially taking up the space be-

clined block k° on said striker-lever £°; and
immediately the stroke of the feed-lever,
which is less than the stroke of the striker-

lever, is thereby automatically lengthened

to, or nearly to, the stroke of the striker-lever.
On account of these devices, the speed of the
clamp-plate with the clamps thereon, is au-
tomatically changed to a proper speed to co-
operate properly with the stitch-forming de-

S0

- bloek k7, which block is hereinabove described -
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| tween said cireular stitch-bar and the in- -
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vices so that the proper number of stitches

are made in the eye of a button-hole. After
the circular part of theeyeof the batton-hole

slit is sewed, said moving cam-face k¥ allows

the spring %' to move the block %7 on said
feed-lever k' back to its original position and
away from said inclined part of the block 7
secured to the striker-lever 4% whereupon,
the long stroke of the feed-lever is automat-
ically changed back to its original or short
stroke, so that the proper number of stitches
are made in the angular part and the other
straight side of the button-hole slit. 1t will

be observed that adjusting the feed-serew £°,

11O
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shown in Figs. 1, 3 and 6 by hand, causes

the number of stitehes in the sides of a but-
ton-hole slit to be changed; and adjusting
the cireular stiteh-bar by hand, causes the
number of stitches in the eve of a button-hole

slit to be changed.

" Movablysecured totheclamp-plate D,shown

125

in Figs. 35, 36 and 37,1s a pair of clamps, de-

seribed asfollows: Thelowerclamp-members

» and 7? are movably mounted upon sald

clamp-plate in the ways 7. Sacured to one of

said Tower elamp-members is the braeket r*;
and pivotedinsaid bracketis theupperclamp-
member 73, which members form a clamp.

130




o

40,758

Secured upon the other lower clamp-member | action and automatically stopped on account

is the bracket 78; and pivoted to said bracket

- r%is the upper clamp-member ¢, which mem-

bers form another clamp. These two clamps
form a pair of clamps, the lower members of
which are held by the springs r* against the
movable device «? shown in Figs. 34, 38
and 59%, pivotally secured to the work-table,

- or stationary support A, the position of which

IQ
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18 shown in Fig. 85. Secured to one of the
ways ris the bracket ", and pivoted to said
bracket '" is the forked lever '° comprising
two spring-arms, which rest upon said e¢lamp-
members, and also comprising a chock 713
shown in Fig. 36, to be forced between said
clamps to keep them apart after said elamps
are separated to spread a button-hole. The
spring 7° forces said forked lever down upon
said upper clamp-members. Secured to the
lower clamp-members ' and 7° are the brack-
ets r'°. The crossbar 7 is movably secured
insaid brackets »1,
upon, thhe material is clamped, is fast to said

crossbar 7 and bears against one of the

b!:ackets 15, A collar is fast to the crossbar
r’”and bearsagainst this bracket. The other
end of said crossbar is movable endwise in

- the other bracket 7%, which allows the clamps

30

35

to be separated in the ways » to spread a but-
ton-hole. By pressing by hand upon the
clamp-lever r'l, its toe r* shown in Figs. 36
and 37, is moved out of its perpendicular po-
sition which when perpendicular cannot be
forced by the power of the spring 7° out of
1ts position, whereupon, the spring 79, acting
through the spring-arms of the forked lever
79, forces said upper clamp-members quickly

~ down upon a material, between the upper and

40

fC

~and also an automatic power-storing appa-

55

lower members of the clamps, with-such force
as to spring the upper clamp-members 75 and
r®and tospring thespring-arms of said forked
lever 7% and is prevented from springing the
upper clamp-members and said spring-arms
more, by the chock 7%, shown in Fig. 36, be-
ing forced against the lower members of said
clamps. | |

- The main mechanism of this machine com-
prises an automatic sewing mechanism, de-
vices of which are automatically started and
forced to operate upon a material, and are au-
tomatically caused to cease operating upon
the material after an operation is finished;

ratus which is automatically started and
forced to store powerin an auxiliary mechan-
ism, hereinafter described, and is automat-
lcally caused to cease storing power after a

- proper amount of power is stored; and a

6o

~anism eannot be automatically started into |

loosedriving pulley which is rotated continu-
ously whether the machine is in operation or
not. The main mechanism istermed a main

mechanism becaunse without it, it would be

impossible for the auxiliary mechanism to be
automatically operated. Theauxiliary mech-
anismis termed an auxiliary mechanism, be-
cause without it, devices of the main mech-

Aclamp-lever+!!, where--

of power released in the auxiliary mechan-
1sm, as is hereinafter described. |

When themachine is ready to begin an op-
eration apon the material, or in other words,
to eut and sew a button-hole slit, the driv-
ing pulley p? shown in Figs. 1, 2, 3, 4, 5 and
23, 18 belted to a moving pulley bya beltand
I8 being rapidly rotated loosely upon the
main shaft p'% All other parts of the ma-
chine are still, at this time, because the in-
clined upper end of the stop-fork, or device
p', shown in Figs. 17, 1, 4 and 5, is held into
the groove in the hub, or clutch-member 5,
which hub, or elutech-member and groove are
shown in Figs. 18, 20 and 5, which prevents
the power stored in the spring p»p' in the
clatech mechanism, shown best in Fig. 20,
from foreing the pawl p®, shown in Figs. 22,
20, 18 and 19, into the groove p' in said loose
pulley, shown best in Fig. 23. "

It should be remembered that the driving
pulleyisrapidlyrotated continuously whether
the machine is operating upon the material or
not; ‘but at this time, viz: between the op-
erations of the machine upon the material,
the loose driving pulley p° is free to rotate
loosely upon the main shaft, simply because
the stop-fork p’ is held in the groove in the
clutch-member 9° as is shown in the draw-
ings, and against the shoulder 97, of the pawl
P, shown in Fig. 22, by the power of the
spring p* shown in Fig. 1, secured to a hook
fast to said stop-fork and fast to a pin in the
bed-plate W', thereby holding power in store
in the spring p', shown in Fig. 20, thereby
preventing one clutch-member from auto-
matically engaging the other clutch-member,
or in other words, preveunting the pawl p®
which isa part of the elutch-member p%, from
being forced by the power of said spring p%,

another elutch-member.
- Fig. 5 shows the machine in the position
in which .it stands before an operator. The
main spring B, shown in Figs. 1, 3 and 4, is
a very powerful one, and is the main spring
of the auxiliary mechanism, and is secured
to the strap 0% shown in Figs. 1 and 3, which
strap is secured to the clamp m5 which is
fast to the lower journal b’ of the yoke B.
The yoke BB is shown in Fig. 5 toward the
lett in the drawings, and is held latched in
this position, by the latch 5% as shown in
Kigs. 24 and 2, holding said main spring ex-
panded, as is shown in Fig. 1, thereby hold-
Ing power in store in said main spring.

The auxiliary mechanism comprises the

i latch 6% and all of the intermediate devices

to be operated by stored power released, be-
tween the power stored in the main spring
B’ of the auxiliary mechanism, and the power
stored in the spring p'°, shown in Fig. 20, of

the clutch mechanism, including the stop-

fork p’, shown in Figs. 17, 5 and 1. Or in

other words, the auxiliary mechanism com-
prisesa connecting device between the power
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stored ‘in a device of the auxiliary mechan- | Figs. 34, 36 and 4, rigidly connected with the
clamp-plate D by studs or posts A', which

~ ism.and the power stored in a device in the

clutech mechanism, whereupon, the power 18
automatically released in the device in the
elutch mechanism on account of the stored
power released in the device in the auxiliary
mechanism. | S -
I believe that I am the first to devise, com-

‘bine and employ an auxiliary mechanism with

- generated and stored in a device in a buffer;

a2 main mechanism in the manner in which
this auxiliary mechanism is herein described
as employed, viz: an auxiliary mechanism
containing controlling powerinstore between

cperations of the machine, to be released to
control the entire automatic action of opera-

tive devices of a machine and to automatic-
ally force devices to aid to begin an opera-

tion of a machine upon a material held by &

part of a machine; and to antomatically force
a device to begin an operation of a machine
upon a material; and to force power to be

~and to automatically release power stored in

~ member, thereby automatically employing a |

30

a device in a clutch mechanism, whereupon,
the power released in the device in the eluteh
mechanism antomatically forces one clutch-
member to engage another rotating cluteh-

power which is distinet from the stored power
released, to drive devices of a main mechan-

"ism, which comprises a sewing mechanism,

40

tion of the auxiliary mechanism with

and an apparatus for storing power in a de-
vice in an auxiliary mechanism; and to ae-
tuate a device to release the power stored in
g device in a buffer, whereupon, that power
released in the device in a buffer, antomatice-
ally forces a device to automatically disen-
oage said eluteh-members after the operation

of the machine is finished upon a material,

and a proper amount of power is generated
and stored in a deviee in an auxiliary mech-
anism, thereby leaving power stored in the
device in an auxiliary mechanism for con-

upon a material, and generating and storing
power in a device in said clutch mechanism,

and leaving it in store therein; but the aux-

iliary mechanism in this machine has all of

these novel functions as will be disclosed by

the drawings and the description of the ac-

main mechanism of this machine.
The clamp-lever ' may be started into ac-

tion on aecount of manual power, whereupon,

the clamps are caused to grip thé material
and the lateh J° may be also actuated on ac-
count of such power, whereupon, the power
is released in the main spring. B', and the

- guxiliary mechanism and devices of the main

0o

mechanism are started into action, which
mechanisms are desceribed by describing their
action together, as follows: o

The yoke is turned from the position it is

shown in Fig. 1 a half revolution, and while
it is being thus turned, the device /% shown
in Figs. 87 and 37%, npon the yoke B, strikes

the

foreces or thrusts sald curved device, posts
and clamp-plate toward the left in Fig. 36,
| and toward the right in Fig. 1, and toward
‘the left in Fig. 4, thereby carrying the clamp-
| plate D, shown in Fig. 4, clamps and mate-
| 'rial, and the movable axis formed by the pin,

or pivotal stud d, in a hole in the block d,
shown in TFig. 4, the stud d* rigidly secared
to said block d’, the roll d° movably secured

75

to said stud, toward the left against the force -

of the spring df, the space at the left of the
cam roll d° permitting, sliding said clamp-

plate upon the bloek, or adjustable device m?
in the long slot D’ in said elamp-plate, shown
in Fig. 35, which prevents said clamp-plate

from being moved diagonally, thereby carry-
ing the material in a straight line in the
clamps between the cutter I and the cutter-
block /5, shown in Figs. 34, 54* and 85°. g
It will be observed by Fig. 34, that the

curved device h'is so shaped that the cen-

tral portion of it is concentric with the piv-
otal axis of said yoke B. During the time
‘that the device A%, shown upon the yoke I3

in Figs. 37 and 377, is passing over this con-
centric . part of the curved device A% the
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clamp-plate and clamps are caused to stand

still. During the time that said clamp-plate,

clamps and material are still, the inelined
surface h° shown on the yoke B in Fig. 25,

is forced against the toe A'S of the pawl A™

pivoted by the serew h!® to the cuatter-lever

h, shown in Figs. 34, 86, -4 and 1, and the

cutter - lever % is moved upon its pivot 1in

‘the support 2/, and a button-hole slit is cut

in the material by the button-hole cutter H
in the end of said cutter-lever. After this
inclined surface 7% on the yoke B is passed

ver, shown in Fig. 1, the spring conunected
with said cutter-lever and with -the station-

trolling an entire operation of a machine | ary support A, shown in Figs. 36, 4 and 1,

- moves the cutter up from the material.

By
the shape of the curved device 4% shown in
Fig. 34, it will be seen that the npper end of
this device projects farther to the right in
said figure than the lower end; therefore, it
will be seen that after the cutter is raised
from the material, the device A% -shown in
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by the toe 2" of the pawl 2!* in the cutter-le-
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Figs. 37and 374, still acting against the curved

. device h*again moves the clamp-plate D, and

the movable axis formed by said clamp-plate

120

and block d’, shown in Fig. 4, by the pin, or

pivotal stud d, pivoted in said block d, to-
ward the left in Fig. 4. This second move-
ment of the clamp-plate toward the ieft 1n

125

Fig. 4 forces the inclined parts of the lower

members of said clamps, shown in Fig. 39,
movably mounted upon said clamp-plate,
against the device a® movably secured to the
work-table, or stationary support as shown

| in Figs. 34, 382 and 392, which device a° pro-

130

jects up through a slot in said clamp-plate,

fitting said slot, and between the lower mem-

the curved part of the device A% shown in l bers of said clamps, the position of which is
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shown in Fig. 35, with such force that said |

clamps are separated from each other, there-
by spreading the button-hole slit cut in the
material. It has been shown and deseribed
that before the clamps are separated, the
lower clamp-members ' and 7? prevent the
spring 7”, shown in Fig. 35, from foreing said
chock downward farther; but when said

clamps are separated asaforesaid, said spring

r’ immediately forces the spring-arms of the
forked lever 71 and the upper members 7°
and 7° of said clamps to yield enough to force
sald chock 7® a short distance between said
lower clamp-members. This chock keeps the
clamps apart, and keeps the button-hole slit
spread until it is sewed. Then the device /i3
leaves the device 2! and allows the spring d°,
shown in Fig. 4, to pull the stud d?, the block
d’ fast thereto, the pin, or pivotal stud d,
pivoted in said block forming the movable

~axis, the clamp-plate D, fast to said pin, or

pivotal stud, and the clamps and material,
1nto sewing position; or in other words, one

- end of the button-hole slit is moved under
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6o in KFigs. 2,5,18 and 20, whereupon, the power.

the needles. Then the yoke B strikes the
buffer-rod F, shown in Figs. 1, 2, 29, 31, 32
and 33, with such force that the buffer-rod
E i8 forced toward the left in Fig. 1, thereby
overcoming the buffer-spring f, shown in
Figs. 31 and 32, thereby generating power
therein, whereupon, the buffer latch spring
J? shown in Figs. 29 and 4, instantly forces
the buffer-latch 7', shown also in Figs. 29 and
4, 10 engage the projection f? fast to said
buffer, shown also in Figs. 29 and 4, which
instantly prevents the buffer-rod F from re-
bounding,thereby storing powerin the buffer-
spring f, shown in Figs. 31, 32 and 1, to be
automatically released at a proper time to
cause the machine to cease operating. When
the buffer-rod F is forced toward the left in
Fig. 1, it takes the slide-bar P’, shown in
Ifigs. 29, 30, 31 and 1, movably secured to the
buffer-rod F by the screw P, with it. Asthe

slide-bar P’ is moved toward the left in Fig.

1 in its slideways, the inclined part P?of said
slide-bar is forced against the roll p*, which
forces said roll and lever p to which it is se-
cared, downward over its pivot p*, thereby
moving the right-hand end of said lever p
upward against the inclined end of the stop-
fork p’, thereby moving the stop-fork »’ upon

1t8 fulerum p*, and thereby overcoming the.

force of the spring % shown secured to a
hook on said stop-fork or device, and a pin
in the bed-plate W', thereby moving the up-
per 1inclined end of the stop-fork, or device
Pp', shown best in Fig. 17, out of the groove
p*in the hub, or clutch-member 9° shown

stored in the spring p*, shown in Fig. 20,
which is a part of said clutch mechanism, is
automatically released,which instantly forces

~ the pawl p'®, whichis a part of thecluteh mech-

anism, into the groove p'?in therotatingloose
pulley p?, shown in Fig. 23, which pawl is im-
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Fig. 23, across the groove p'’in the loose driv-
ing pulley p’, which at this time is described
as rapidly rotating, thereby automatically
forcing one clutch-member to engage another
rotating clutch-member, thereby automatic-
ally controlling and employing the power
connected with the loose driving pulley »° to
start and drive a partof the main mechanism,
whereupon, the cam-disk, shown in Figs. 7,
2 and 4, 1s turned little by little on its ver-
tical bearing, and the movable axis, clamp-
plate, clamps and material held thereby, are
moved little by little longitudinally of a but-
ton-hole slit in the material, or toward the
left in Fig. 1, while the stitech-forming de-
vices are forced to form stitches, in the
straight part of the button-hole slit; and the
movable axis and clamp-plate D are carried
little by little, longitudinally upon said sta-
tionary support A, and the clamp-plate is
carried diagonally while the stitch-forming
devices sew one angular part of the button-
hole slit; and the stroke of the feed-lever
1s automatically lengthened, whereupon, the
proper number of stitchesare made in the cir-
cular part of the button-hole slit. 'Then the
device or block /%, shown in Figs. 7 and 15,
fast to the cam-disk, is forced against the
slide-bar pin A%, which is fast to the slide-
bar A°, shown mounted in ways Al on .the
yoke B, in FKigs. 37 and 15, thereby turning
the yoke B in its journal bearings, little by
little, while the circular part of the button-
hole slit is sewed. While the yoke B is be-
ing thus turned in its journal bearings the
clamp m°, clamped to the lower journal b’ of
said yoke B, and secured to the strap 0%,
which is secured to the main spring B, winds
said strap around the lower journal &’ of the
yoke B, thereby expanding the main spring
B’ of the auxiliary mechanism, and gradu-
ally generating power therein, and the de-
vice A%, shown in Figs. 1, 4, 34 and 36,.in the
cutter-lever n, is lifted on its pivot A% and
the device /#° on the yoke B, shown in Figs.
37 and 372, vields as it passes by the curved
device h*. 'While the last part of the circna-
lar portion of the button-hole slit is being
sewed, the yoke I3 1s being moved into the
position in which it is shown in Fig. 1, and
under the latch % shown in Fig. 15. At this
time the slide-bar pin A'?, fast to the slide-
bar /°, shown best in Figs. 37 and 15, is
forced against the inclined end of the adjust-
able diseconnecting bar /'S, shown secured to
the bed-plate W' in Fig. 15, and also in Fig.
2, thereby moving the slide-bar pin 2%, and
the slide-bar /° in the ways A'! against the
stress of the spring /!% fast to a pin in said
slide-bar, and fast to a pin in the yoke B, to
the right in Figs. 15 and 2, thereby discon-
necting said slide-bar pin from the device, or
block k%, shown in FKig. 15, thereby allowing
sald block, or device to pass by said slide-bar
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pin, thereby allowing the cam-disk to move

on in the direction indicated by the arrow

mediately caught by the block p°% shown in i shown to the right of Fig. 15, leaving said
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~ yoke B, held by the latch b2, as shown in Fig. | the slot, shown by the dotted lines in the

Fig. 19, by the two screws near together in | adapted to be thrust against said movable

94, from being rotated in the reverse direc- | catch p?, shown in Fig. 19, is caught by the
tion on account of the main spring B’ of the | tine of the stop-fork p’ which prevents said 7o
 auxiliary mechanism. The yoke B is held | movable eatch p* from being rotated by said |

¢ firmlyin this position while the movable axis | clutch-member, and the momentum of the
and clamp-plate, shown in Fig. 4, formed by | operative parts is so great that the ecluteh-
the pin, or pivotal stud, pivoted in the block | member continues to turn, thereby expand-
d', are moved longitudinally, and the clamp- | ing the spring p'S, secured 1o said movable 75
plate D is swung diagonally upon its axis, | catch p*, and secured to a secrew fast in said

10 thereby carrying the clamps and material | clutech-member, until the cateh »°, fast to the
held thereby longitudinally and diagonally | elntch-member pfisforced againstthe round-
of the button-hole slit while the angular part | ed upper end of the latch p? pivoted to said
of the other side of the button-hole slit is be- | stop-fork as shown in Fig. 1, and forces said 8o
ing sewed; and said movable axis, clamp- | latch p?® to the left in Fig. 1 against the stress |

15 plate, elamps and material held thereby are | of the spring p*, secured to sald latch and

« moved little by little, longitudinally toward | to said stop-fork, and the catch p°, fast to
the right in Fig. 1, while the straight part of | said clutch-member is forced against the
the otherside of the button-hole slit is being | movable cateh p* and is instantly caught by 38;
sewed. | o * | | the latch p?, and is held as shown in Fig. 1,

‘20 Afterthelast stitch is made and thesewing | from rebounding in the opposite direction to

| of the button-hole slit is finished, the device | the direction indicated by the arrow, shown
7, fast in the cam-disk, shown in Fig. 2, is | on the loose nulley p’ in Fig. 1, thereby caus-
forced against the rounded end 7' of the de- | ing the sewing devices to cease operating af- go
vice 78, shown in Figs. 2 and 33, movably se- | ter the last stitch is made and before another.

25 cured in the bearing j7, which moves the de- | one is made, and bringing the stitch-forming
viee 78in said bearing, and expands the spring | devices into the position shown in Kig. 41
4, secured to the bearing j7and device j% and | and as hereinabove described, and leaving
forees the pointed end of the device ® under | power in store in the spring shownin Fig. 20, 9;
the buffer-latch 7', shown also in Figs. 4, 29, | in the clutch mechanism, and power for au-

30 30, 31, 32 and 33, whereupon, the power is | tomatically controlling the entire automatic
automatically released in the buffer-spring f, | action of operative devices of the machine,
which power instantly forces the buffer-rod F | and their consequent operation upon a mate- .
shown in Fig. 1, to the right of said figure, | rial, in the main spring B’ of the auxiliary. 102
which carries the slide-bar P’, movably se- | mechanism. From the time that the power

1¢ cured to said buffer-rod F by the screw P, to | is released in the auxiliary mechanism to the
the right in Fig. 1, and moves the inclined { time that the power is automatically released
part P? of said slide-bar away from the roll i in the cluteh mechanism and the sewing of
»%, movably secured to the lever p, where- | the material is begun including the cutting, 1.3
upon, the power of the spring p*, secured to | moving and spreading of the material, and

40 the lever p and to the bed of the machine, | the storing of power in the buffer of theaux-
pulls one end of the lever p on its fulerum | iliary mechanism by devices of the auxiliary
p%, upward which forces the other end of the | mechanism forced by stored power released,
lever pdownward away from the ineclined end | it is about the same time asthat between the 110
of the stop-fork p’, and the spring p? secured | pulling of a trigger of a gun and the report.

+5 to a hook in the stop-fork p’, and a stud in The hab, or clutch-member p° is connected
the bed-plate W' moves the stop-fork toward | with the lever »Y, which is fast to the main
the left in Fig. 1, upon its fulerum p*, which { shaft by the spring p', as is shown in Figs.
forces the inclined end of the stop-fork p’, | 19 and 20. This breaks the force of the blow 115

- shown best in Fig. 17, into the groove p in | and aets as a cushion when one clutch-mem-
5o the hub, or the clutech-member p°, shown in { ber automatically engages the other rotating -
Figs. 18 and 19, and the inclined shoulder p7 | clutch-member; and the spring p'’, shown in
of the pawl p'8, shown in Figs. 22, 20 and 18 | said Figs. 19 and 20 breaks the force of the
is struck against the inelined end of thestop- | blow of the parts forced by the momentum i12¢
fork p’,and the pawl p®is quickly moved on | of the moving mechanism after said cluteh-

cs account of the stop-fork p’, to the right in | members are disengaged. Thereiore, the vi-
Figs. 18 and 20, thereby generating power in | brating parts of the main mechanism are
the spring p¥, shown in Fig. 20, in the cluteh | started and stopped with comparatively little
mechanism, and diseconnecting the pawl p'® | shock to operative parts. ' a 125
from the loose driving pulley, thereby auto- I believe that I am the first to devise de-

‘6o matically disengaging the clutch-members, | vices such as are hereinabove mentioned, as
thereby automatically controlling and disem- | follows: a stationary support A and a device
ploying the power automatically controlled | ¢® movably secured thereto, and a eclamp- -
and employed. | _ plate having a slot therein placed over said 130

Instantly after the elutch-members are thus | movable device a°, a pair of clamps movably

65 disengaged, the movable catch p?, movably | mounted upon said clamp-plate, the lower

secured to the clutch-member % shown in | members of which have inclined surfaces
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straight lines in-which

device, whereupon, a button - hole slit is ]

spread, and to provide a long slot D’ in said |
clamp-plate, and a device in salid slot for
swinging and guiding said clamp-plate, and
to connect said device with. a cam-face M,
whereupon, sald clamp-plate may be swung
diagonally of a button-hole slit, and to fasten
a pin, or pivotal stud d in said clamp-plate
and to pivot said stud to a movable device

connected with a cam-face K, thereby form-

ing a movable axis, whereupon, said clamp-
plate may be moved longitudinally of a but-
ton-hole slit in a material held in the clamps,
and may be swung by said device In said
long slot D' in said clamp-plate upon its mov-
able axis thereby swinging the movable de-
vice a°® with said clamp-plate, and, where-
upon, said clamp-plate and movable device
a®* are prevented from being moved diago-
nally while the clamps are thrust longitudi-
nally of a button-hole slit against said mov-
able device a® to spread a button-hole, and to
provide a chock connected with said clamps
for keeping said clamps apart. Therefore,
these novel devices are recited in the clalms
appended hereto.

It will be observed that the clamp-lever »!1
shown in Fig. 35 and in several other figures
is separated from the latch 6° which holds
power in store in the main spring of the aux-
iltary mechanism, but as it has long been the
practice to conneot clamps with the starting
mechanism of button-hole machines, a blnﬂ'le
rod, or bar (not shown) may reach from the
clamp-lever ril to the lateh 0° without inven-
tion 8o as to release the power by the lateh 62
through said bar when the clamp-lever ril is
operated.

Having desceribed how the clamp-plate and
clamps are moved longitudirally and are
swung diagonally of a button-hole slit in a
material held by the clamps,and a novel mech-
anism, whereupon, this is accomplished, and
how the button-hole slit 1s cut and spread,
and novel mechanism, whereupon, this is ac-
complished in a unique manner, and having

“described how that power is held in store in

the aunxiliary mechanism between operations
of the machine and is released, and how the
auxiliary mechanism aectuated by stored
power released controls the main mechanism
and another power therein in a unique man-
nerso quickly that the action of the auxiliary
mechanism by stored power and the action

of the main mechanisin by power controlled

appear to be simultaneous, and how that the
main mechanism aids in the aatomatic stor-
ingof powerin the auxiliary mechanism, &ec.,
attention 18 now called to a new stiteh-form-
ing mechanism comprising two straight nee-
dles which are vibrated and forced to enter
the material-from opposite sides of the mate-
rial and pass through the material with
straight forward thru:al;s and cross each other
above the material, and a looper which is vi-
brated on one side of the material across the

said needles are vi- | n” carried by the lever S,
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brated, whereupon a loop of an upper thread

18 carrled across the underneedleand through

a loop of an under thread above the material
and through the material, and a loop of an
under thread is passed through the loop of
the upper thread beneath the material and up
through the material, thereby employing two
straight needles and one looper for the first
time to engage loops of two thIeELdS as afore-
sald.

The néedle-bar bearings N2 and N’ shown
in Figs. 26 and 27, in which the strawht nee-
dle-b&rs n? and n' are movably secured, are
secured in the journals b and 0’ of the yoke
B, shown in Fig. 20 angular to each other as
follows

Adjusting screws are threaded in the holes
n'® in the yoke shown in Fig. 25, until they
project through the yoke a “short distance.
The adjusting secrews are designated by the
character n*® in Figs. 1 and 4. Then the
straight needle-bar bearing N*, shown in Fig.
26, is secured in the bearing b of the yoke B,
by placing said straight needle-bar bearing
N=? as it stands between the journals of said
yoke, and pushing it up through the upper
journal b of said yoke until the holes n'® are
over theholes n'*inthe yoke;then thestraight
needle-bar bearing N is adjustably secured
in the journal b of said yoke and against the
points of said screws by screws n*, shown in

| Figs. 1 and 4, placed in the holes n® in the

straight needle-barbearing and threaded into
the holes n'°in said yoke. It will be observed
that the ball device n’, shown in Fig. 26, is
carried by the lever n*, as will be plain by
Figs. 14 and 5, and is connected with a socket
in said straight needle-bar n?, and forms a
ball and socket connection between said
straight needle - bar n* and said lever n*,
which ball and socket connection is at the
pivotal axis of said yoke I3, which allows said
yoke to be rotated and said straight needle-
bar bearing N?and straight needle-bar there-
in, to be carried by said journal in a circular
direction while said straight needle-baris vi-
brated through saidlever and ball and socket,
connection. Thestraight needle-barbearing
N’ with the straight needle-bar n' therein,
shown in Fig. 27 is adjustably secured in the
journal b’ of said yoke, and upon the projec-
tion upon the journal b’ of said yoke by push-
ing the lower end of said straight needle-bar
bearing N’ down into the hole shown in the
journal b’ of said yoke and adjustably secur-
ing said straight needle-bar bearing in the
journal of said yoke and to the projection on
said journal by screws in the same manner in
which the upper straight needle-bar bearing
is adjustably secured in the journal b of said
yoke D.

It will be observed that the yoke B IS SO
devised and constructed that the threads are
rendered through its journals, in practice,
directly to the stiteh-forming devices.

It will also be observed that the ball device
shown in Figs. 1,
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4 and 5, and connected with a socket in said | vice carried in a circular direction, where-

looper-carrier that was ever pivoted to a de- |

with two straight needles vibrated from op- -

straight needle-barn/,forms a ball and socket | upon, a looper n'%, which I believe is the first
connection between said straight needle-bar | looper that ever was vibrated on one side of 70
n' and said lever n8, which ball -and socket { a material across two straight lines which

s eonnection is at the pivotal axis of said yoke, | cross each other above the material in which
which allows said yoke to be rotated and said | two straight needles are vibrated and enter
straight needle - bar bearing N’ and said | the material from opposite sides and cross

- straight needle-bar therein, to be carried by | each other above the material, is vibrated, 75
said journalin a circular direction while said | and a looper-carrier, which looper-carrier I

o straight needle-barisvibrated insaid straight believe is the first looper - earrier that ever.
needle - bar bearing through said lever and | was vibrated by a device connected with a
ball and socket connection. | | | cam-slot in said looper - carrier and carried

The looper-carrier n®is adjustably secured | by a vibratory bar mounted in a bearing in 8o
uapon the straight needld- bar bearing N’, | a journal. lalso believe that the needle-bar

15 shown in Fig. 27, as. follows: The novel ad- | bearings N'and N?are the first devices,where-
justable bar n! is movably secured to said | upon, straight needle - bars are gulded in .
straight needle-bar bearing by the screw n° | straight lines which lines cross each other,
and a pin n¥ in a slot shown in said adjust- | whereupon, two straight- needles are guided 35
able bar nt. The looper-carrier n®is pivot- | in straight lines from opposite sides of the

2c ally secured to the adjustable bar n* by the | material and are ouided in straight lines
screw 7°. By loosening the screw nf the | while they pass through the material from
looper-carrier pivot n° may be manually ad- oppositesides of the material and across each
justed by sliding said adjustable bar and | other above the material, whereupon, a loop go
looper-carrier secured thereto, upon the serew | of an under thread is carried through the ma-

25 7% and the pin #»*" and securing it in another | terial and a loop of an upper thread is carried
position by the screw n’. DBy this adjust-: thronghsaidloopoftheunderthreadanddown
mentof this noveladjustable bar n*thelooper | through the material, thereby engaging loops |
may be timed; or in other words, may be | oftwo threads,whereupon, thestitchisformed g5

caused to take the loop from the upper needle | of two threads above described and shown

30 sooner or later. The looper - carrier is vi-| in Fig. 42, and I also believe that the looper-

 brated upon its pivot n° through the straight | carrier is the first looper-carrier, whereupon,
needle-bar ' and the connecting device or | a looper is vibrated on one side of the mate-
serew 1! rigidly secured to, and carried by | rialacrosstwo straight lines which eross each 100
said straight needle-bar, and movably con- | other above the materialin which twostraight

35 nected with the slot 2% in the looper-carrier | needles are vibrated and enter the material
n3. It will be plain that by moving the | from opposite sides of the material and cross
straight needle - bar up and down, that the | each other above the material, - whereupon,
device n'® rigidly secured in said needle-bar | the stitch is formed with two threads herein- 1cs

~ and movably connected with the slot n* in | above described and shown in FKig. 42, and I -~

4o the looper-carrier n% vibrates said looper- | also believe that the looper-carrier n°is the
carrier upon its pivot n°, thereby vibrating | first looper-carrier vibrated by a device con-
the looper, shown in-TFig. 5, secured to the | nected with a cam-slot in said looper-carrier
upper end of the looper-carrier n® across the | and carried up and down by a vibratory bar, 110
straight lines in which the needles, shown in | and I also believe that the looper-carrier ne 18

45 Fig. 5 are vibrated, thereby forming stitches | the first looper-carrier having a c¢am -slot
in a material upon the throat-plate N, which | therein, and a device connected with said
is secured upon the top of the projection of | cam-slot and fast to and carried by a bar
the journal b’ of the yoke B in the manner | adapted to be moved up and down, thereby 113
shown in Fig. 4, by the screw #*, shown in | moving the devide fast thereto up and down

;o Fig. 4, inserted in the hole, shown in Fig. 28. | in the cam-slot in said looper-carrier, where-

In Fig. 5 attention is called to the straight | upon, a looper is vibrated across two straight
needle-bar bearings N’ and N2, which I be- | lines which cross each other in which two
lieve are the first that ever were turned while | straight needles are vibrated from opposite 12¢
they guide two straight needle - bars n’ and | sides of the material,, whereupon, the stitch

gg n? in straight lines which cross each other, hereinabove described is formed of two
‘adjustably secured in the journals b and b’ | threads, and I believe that the looper n*e 18
of the yoke B, which yoke I believe is the | the first looper that was ever moved on one

~ first device, whereupon, two journalsareim- | side of the material across two straicht lines 123
movable independent of each other together | which cross each other above the material in

60 with the needle-bars #n" and 72, which I be- | which two straight needles are vibrated from
lieve are the first whereupon, two straight | opposite sides of the material-and cross each

needles are vibrated from opposite sides of | other above the material, whereupon, the
a material in straight lines through the ma- | stiteh hereinabove deseribed and .shown in 130
terial and across each other above the ma- | Fig. 42 is formed,-and I also believe that I am

65 terial and turned at the same time, and a | the first to form the stiteh with two threads
looper-carrier 7%, which I believe is the first | hereinabove described and shown in Iig. 42,
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posite sides of the material through the ma- ! nwviug the lower end of the needle-bar and

terial and across each other above the mate-
rial, and a looper vibrated on one side of the
material across the straight lines in which
said needles are vibrated.

Attention is called to the fact that the
mechanism, whereupon, said straight nee-
dles and looper are vibrated as above de-
seribed forms a novel combination of devices,
the function of which is the vibrating of said
needles and looper as above described in such
time as toengage loopsof two threads as afore-
sald. Attention iscalled to another fact that
the needles and looper in themselves are con-
sidered as additional devices to the novel
combination or mechanism, whereupon, they
are vibrated as aforesaid. Attention is called
to another fact that the needles and looper
combined with thenovelcombination or mech-

anism,whereupon, they are vibrated asabove

described form a novel combination, the re-
sult of the operation of which is the stitch
hereinabove described and shown 111 Ifig. 42
formed with two threads.

Therefore, the novelty residing in the com-
bination of the devices, whereupon, the
stitch-forming devices, or the mneedles and
looper are vibrated, must not be confused
with the novelty residing in the combination

of the stiteh - forming devices, whereupon,

stitches are formed as aforesaid; and the nov-

elty residing in the combination of devices,

whereupon, the stitch-forming devices are
vibrated and carried in a circular direction
must not be confused with either the novelty
residing in the combination of devices,where-
upon, the stitch-formingdevices are vibrated,

or the combination of- the stitch-forming de-

vices, and the novelty of each one of these
separate combinations must not be confused
with the novelty of all of them combined,
whereupon, the stitch above deseribed and
shown in Fig. 42 isfirst formed by twostraight
needles and a looper vibrated as aforesaid.
Having shown and described the devices,
whereupon,thestitch-forming devices are car-
ried, as aforesaid, and the needle-bar bear-
ings In which the devices, whereupon, the
stitch-forming devices are movably secured,
and having shown and described that said
needle-bar bearings-are adjustably secured in
the journals of Smd yoke, and disclosed some
of the novel features thereof, attention is now
called to the description of the adjustments
of said needle-bar bearings, and my reasons
for devising said adjustable needle-bar bear-
1ngs, and means for adjusting said needle-bar
bearings in the journals of said yoke.
Aﬂ‘amst the points of the adjusting serews
n*’ in the yoke B, shown in Figs. 1 and 4, the
upper needle- bar bearing N=, Shown also in
IFig. 26, is adjustably seeured by the screws
n* as above described. By manually loosen-
ing the two lower screws n* and tightening
the two upper screws n*’, shown in Fw 4, the
needle-bar bearing N* may be adJusted upon

740,755

the needle n'* toward the right in said figure,
so that when the upper needle n'* moves down
very near to the under needle n!! above the
material to the left of the needle in Fig.
there will be room enough between the pomt
of the upper needle n'* when it is rising from
its lowest position, and the under needle n't
as it is falling, to admit of the passage of a
looper between the upper needle and the
lower needle without striking either one of
the needles with said looper.

I believe that I am the first to devise a jour-
nal above a work-support, and devise an ad-
justable needle - bar bearing therein, and
means for adjusting it upon an angle to the
axis of said journal, whereupon, a straight
needlie 18 caused to pass by an under needle
above the material, near to said needle upon
an angle tosaid needle, whereupon, the point
of the upper needle when at its lowest po-
sition 18 at a greater distance from the lower
needle than it is when it passes the lower
needle above the material so that a looper
may pass between the upper needle near its
point, as it is rising from its lowest position,
and the lower needle as it is falling, without
striking either one of said needles with said
looper. The underneedle-barbearing N'may
be adjusted upon an angle to the axis of said
journal in the same manner, thereby moving
the point of the under needle toward the left
in Kig. 4 to afiord more room between the
needles and looper. This feature is also new
with me.

Therefore, the journalabove said work-sup-
port, sald novel needle-bar bearing secured
therein as aforesaid, said needle-bar in said
bearing, meauns for adjusting said bearing as
aforesaid, combined with the ball and socket
connection above described between the nee-
dle-bar n? and the lever n* form a combina-
tion of devices which is of my invention.

Attention is now called to another adjuast-

able feature of said needle-bar bearing above
said work-support.

The serews n*, shown in Figs. 1 and 4. fit
loosely in the holes in the needle- bar bea,unrr
N<, shown in Fig. 26. Therefore, the top of
the needle - bar bearmfr N* may be adjusted
to the right 1n Fig. 5, thus moving the nee-

dle-bar upon an anﬂ'le to the axis of the jour-

nal, and may be secured in this position by
the friction of the heads of the screws, there-
by moving the needle toward the left in Fig.
5, thereby changing the gage of the button-
hole which is the distance from the button-
hole slit to the place where the material is
penetrated by the upper needle. This adjust-
ment is at right angles with the other adjust-
ment above described. I believe that I am
the first to devise a journal and to mount it
in a journal bearing, and to devise an adjust-
able needle-bar bearing and secure 1t in said
journal, and means for adjusting it at an an-
ogle to the axis of said journal, to adjust a

an angle to the mcis of said journal, thereby | needle-bar in said needle-bar bearing, and a
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needle in said needle-bar upon an angle to ] tance from below the limit of its upward

the axis of said journal, whereupon, the gage
of the button-hole slit is changed.

 Havingshown and described the ad justable
needle-bar bearings, and fully explained the
adjustments thereof, and the ball and socket
connection between the needle-bar n® and the

lever n*, and also the ball and socket connec-

10

tion between the needle-bar »’ and the lever
ns, whereupon, the needle-bar bearings may
be adjusted as aforesaid, without preventing
the journals of the yoke from being rotated
in their bearings, attention is now called to
the mechanism whereupon, the levers n* and

n® gre vibrated in such a manner as to cause

the needles and looper to engage loops of

thread as aforesaid. | -

292

23

The main shaft p'° shown in Fig. 4, basan-
“eccentric p* secured thereto. Upon this ec-
This ec-
| device n'®is carried from the center of the

centric is the eccentric strap n'.
centric strap is pivotally secured to the lever
n* by the pivot screw n*; and the lever n*
is movably secured upon the stud, or screw
n®, shown rigidly secured in the arm W~
The lever n* is connected with the needle-
bar n® as shown and described. When said

shaft »' is rotated, said eceentric strap, said -

lever and said needle-bar are vibrated. The

30

35
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“as above deseribed, said needle-bar is vi-
brated as above desecribed, and the looper-
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eccentric n'f is also secured to said shaft p™.
The forked lever n'is placed over said eccen-
tric n'° and is pivoted upon the pivol screw

p¥, which is also rigidly secured in the arm
When said shaft is rotated, the forked

W=
lever n!tis vibrated over its pivot serew p*
by said eccentric n**%, thereby vibrating the
lower end of the forked lever n'* toward the

right and left in Fig. 4. Movably secured

upon thelowerend of the forked levern'isthe | |
| insaid journal; astraightneedle-bar mounted

roll, ordevice n'® which is inserted in the cam-
slotn?, shaped somewhatlike a half of arhom-
buasin the levern®.

forth by the forked lever in said cam-slot in

the lever n%, and the lever n®is thereby vi-

brated upon its pivot serew #*°; and as the
lever 8 is connected with the needle-bar »n'

carrier n®, shown in Fig. 27, is vibrated on

“account of said needle-bar, and a device fast
t0, and carried by said needle-bar acting upon
‘said looper-carrier as above deseribed; and

loops of two threads are engaged as above de-
seribed, forming the stitech shown in Fig. 42.
It will be observed by looking at FKig. 4,

" that the device n'?in the eam-slot n° in the

6o

lover n8 being moved half of the length of
the slot toward the left in Fig. 4, forces the
lever 7® to force the under needle-bar to
cause the under needle to take a loop of

thread from beneath the work -support, or |
. dle-bar beneath the work-support to mcve in.

material npward in a straight line at an. an-
ole to a vertical line and to the straight line

in which the upper needle is vibrated, to the

limitof its upward stroke. During this time

the upper needle is caused to rise a short dis- | holeslit in a material while the upper needle-

When the forked leveris
vibrated toward the right and left in Fig. 4,
the device, or roll n'® is carried back and

stroke 1o the limit of its npward stroke, and

downward a little below the limit of its up-
ward stroke, and as the device n! is moved

farther toward the left from the eentral part

cam-slot n? is so shaped that it causes the

under needle-bar and needle to fall alittle to
open the loop of the under thread held above
As the device n'’ continues to

the material.
move toward the left, the lower needle-bar
and needle are caused to stand substantially
still to hold the open loop substantially still

| above the material and below the point of the

upper needle, as shown in Fig. 39, until the

slot n%. By that time the upper needle has

‘passed through said loop above the material,

and down through the material, and started
to rise, as shown in Fig. 40; and while the

cam-slot into the position in which it isshown
in Fig. 4, the under needle is forced to com-
plete its downward stroke and the upper
needle is forced to nearly finish its upward

stroke; and the looper is carried across the

linesin which the needles are vibrated, there-
by bringing the needles and looper into the
position in which they are shown in Figs. 4
and 5, viz: the under needle at the limit of

| its downward stroke, the upper needle nearly
‘at the limit of its upward stroke, and the

looper across the straight lines in which the
straight needles are vibrated. -
1 believe that I am the first to devise de-
vices, as follows: S
A journal in a journal
work-support; a straight needle-bar bearing

in said straight needle-bar bearing; a lever
pivoted above said work-support; a ball and
socket connection between said leverand sald

' needle-bar, whereupon, said needle-bar may:

be vibrated through said lever and ball
and socket connection while said journal is

turned; a main shaft; connecting means be-

tween said main shaft and said lever, where-

upon, said lever may be vibrated through said

main shaft; a journpal mounted in a journal

bearing beneath said work-support; a straight
needle-bar bearing secured in said journal; a

straight needle-bar mounted in said straight
needle-bar bearing; a lever pivoted beneath
said work-support; a cam-slot therein; a ball

bar and said lever; connecting means be-
tween said main shaft and said cam -slot,
whereupon, said lever and sald needle-bar
wmay be vibrated on account of said main

ER:

of said cam-slot, it will be observed that the
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' device 710 returps to the middle of the cam-
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bearing above a
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and socket connection batween said needle-

123

shaft, connecting devices and said cam-slot;

means for rotating said main shaft, where-
upon, a straight needle is forced by the nee-

a straight line, and at an angle to a vertical

‘line, and to take a loop of thread from be-
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neath the work-support up through a button-
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bar and needle carried thereby are raised
from a short distance below the limit of their

upward stroke, to the limit of their npward

stroke, and downward alittle below the limit
of their upward stroke, and to then cause the
needle-bar and needle beneath the work-sup-
port to fall enough to open the loop of the un-
der thread above the material, and to then
cause the needle-bar and needle beneath the
work - support to stand substantially still,
thereby holding said loop open and out over
the edge of the material until the needle-bar
above the work-support forces the straight

needle above the work-support tocarry a loop

of thread down in a straight line through the

~open loop of the under thread and through
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the material, and to cause said needle to rise
enough to open this loop beneath the mate-
rial, and until a looper-carrier beneath the
material is forced on account of said needle-
bar to carry a looper into said loop beneath
the material and then to force the upper nee-

-dle to nearly finish its npward srtoke at the

same time that the under needle finishes its
downward stroke, and to force the looper to

cross the straight lines in which the needles

are vibrated.

It should be understood that the combina-
tion of twostraight needles and looper, shown
in Figs. 38, 39, 40 and 41, forms a novel com-
bination of devices, the operation of which
1s as tollows: |

Fig. 38 shows the two straight needles n!!
and 7' and the looper n'® in the position in
which they are held when the machine is not
in operation. Iig. 39 showsthataloopof the

‘under thread is carried by the under needle
n' up through the material in a straight line

and across the line in which the upper needle
i8 vibrated, and is held in loop form above
the material. Fig. 40 shows that the upper
needle 7' has passed through said loop and

through the material and holds a loop in loop-

form beneath the material. Fig. 41 shows
that the looper n'® has passed through the
loop of the upper thread beneath the mate-
rial and passed across the straight lines in

- 1n which the needles are vibrated, and shows

50

that the under needle n!'! is at the limit of its
downward stroke, and the upper needle n? is
nearly at the limit of its upward stroke.

It will be observed by examining Fig. 41

- that the stiteh shown in Fig. 42 is made by a

85

loop of the under thread being passed up
through the material, and a loop of the up-
per thread being passed through said loop of
the under thread above the material and

- through the material, and a loop of the under

6o

thread being passed through a loop of the up-
per thread beneath the material, and then
passed up through the material to be again
engaged by a loop of the upper thread as
aforesaid. | _

It will be observed that there are three
stiteh-forming devices used in the formation

of this stitch. Two of these devices are eye

]

47.
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devices has a barb, or long open eye at a dis-
tance froin the point of it, the opening of said

- barb, or long eye being at the end of the eye

which is nearest to the point of this device.

It will be observed that this combination of
stitch-forming devices is novel, yet the nov-
elty in these devices is independent of the
novelty residing in the construction of the
devices, whereupon, these needles are vi-
brated as above described, and carried in a
circular direction at the same time.

It will be observed that if any other stitch-
forming devices be substituted for these de-
vices, the novelty still exists in the devices
for vibrating and rotating them as herein-
above described and shown in the drawings.
Therefore, the stitch-forming devices, shown
In BFigs. 43, 44, 45 and 46, may be employed,
thereby forming another combination of
stitch-forming devices distinet from the first
combination; and these devices may be vi-
brated substantially the same as the former
combination of stiteh-forming devices by the
same machine. This combination of stitch-
forming devices is distinet from the first com-
bination of stitch-forming devices, inasmuch
as there are three threads used in the forma-
tion of a stitch instead of two, and the stitch
fermed by thiscombination of stitech-forming
devices and three threads is shown in Fig.
The relative movements of these stitch-
forming devices are exactly the same as the
relative movements of the stitech-forming de-
vices in the former combination, inasmuch
as two needles are vibrated across each other
with straight forward positive thrusts, and
the looper is vibrated across the lines in which

the needles are vibrated, and the threads are
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engaged just the same, except there is one -

thread more interwoven in the stitch. The
interlocking of the threads by this combina-
tion of stitch-forming devices is described as
follows:

A loop of one under thread is carried by an
under needle n'* up through aloop of another
under thread carried by the looper 7% be-
neath the material, and is then carried
through the wmaterial as shown in Fig. 44.
Then aloop of the upper thread is carried by
the upper needle n'* down through the loop
of the under thread held above the material,
and through the material, and holds a loop
of the upper thread in loop form below the
material. Then a loop of one under thread

‘is carried by the looper n!® through the loop

of the upper thread held beneath the mate-
rial as 18 shown in Fig. 46, and a loop of an-
other under thread carried by the needle n*
18 carried through the loop of the other un-
der thread and up through the material to be
engaged by the upper thread. The above
described combinations of stiteh-forming de-
vices must be regarded as distinet from each

other, inasmuch as they form two different

stitches. However, the relative movements
of the devices in the two combinations are

pointed and carry threads, and one of .said | the same because two straight needles are
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straight needles and a looper are vibrated as
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vibrated in straight lines from opposite sides

of a material upon a work-support, and enter
the material from opposite sides of the mate-
rial, and cross each other on one side of the
material, the lines in which the needles are
vibrated forming vertical angles; and alooper
is vibrated on one side of the material across

the straight lines in which the needles are
| straight line from beneath the material up

vlbrated

The novelty residing in each of these com- |
binations must be determmed regardless of

each other; buf the novelty IESIdlﬂG‘ in the
devices, or mechamsm whereupon,the stitch—
formmﬂ' devices are Vlbl&t&d as aforesaid,

dlstmct from either of the combinations of
stiteh - forming devices.
tinetly understood that any combination of
or mechanism, whereupon,

aforesaid, and carried in a circular direction
as aforesmd is of my invention.

- It should be also distinctly understood that
{my combination of devices, or meechanism,
whereupon, loops of two threads are engaged

as above described forming the stitch above ;
deseribed by aid of two straight needles and

one looper isof my invention.
It should also be understood that any com-
bination of devices, or mechanism, compris-

ing journals and angular needle-bar bearings

therein angular to each other, whereupon,
loops of two threads are engaged as aforesaid
on acconnt of two siraight needles vibrated
from opposite sides of the material through
the material with straight forward thrusts
and across eaeh other above the material,
and a looper vibrated acrossthe two st.ra.wht

- needles beneath the materml is. of my inven-
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tion,

It should also be undmstood tlmt a journal

mounted ina journal bearing, a vibratory bar
in said journal at the axis of said jonrnal

combined with sunitable means for moving

said bar up and down in said jouarnal at the

axis of said journal while said journal is-
turned, and suitable devices mounted upon

said journal and the projection of said jour-
nal, whereupon, a straight under needle is

vibrated in a straight line at an angle to thef |
| side of the bed- plate W’ in Figs. 49 and 50-to

straight line in whmh an upper needle is vi-
bmted and a looper is vibrated across the

Stralfrht line in which the under needls is
‘being accom-

vibrated, both movements
plished through said vibratory bar which is
moved up and down in the journal at the
axis of said journal, whereupon, loops of an
upper and an under thread are engaged be-
low the material in the forming of the stitch
above described was first devised by me.

It should also be understood that I am the |

firgt to pivot a lever and to provide a cam-slot

in said lever shaped somewhat like a half of

a rhombus or diamond, and to provide con-
necting devices between a main shaft and
said eam-slot which is shaped somewhat like
a half a rhombus, and to connect said lever

with a vibratory bar in a journal at the axis i the pinion {* fast to the lower journal &’ of

It should be dis- |

two
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of said journal, whereupon, smd vibratory-

bar is moved up and down while said journal
and vibratory bar areturned in a circular di-

‘rection, whereupon, a straight under needle

is V1brated on account of said vibratory bar

‘and the power applied to said vibratory bar

through said lever and connecting devices be-
tweeu the cam-slot and the main shaft, in a

throngh the material &ud across a straight

line in which an upper needle is Vibrated
| and a looper is also vibrated on account of

said vibraiory bar and the power applied to

| said vibratory bar through said lever, cam-

slot and connecting devices between the cam-
slot and the main shaft, on one side of the
material across the straight lines in which the

| upper and under needles are vibrated espe-
cially for the purpose of vibrating said under
needle from beneath the materlal inastraight

7¢C
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line up through the material so that said un-

der needle wﬂl not be damaged while passing
throughsaid material,and tocross the straight

line in which the upper needle is wbrated

above the materialto avoid the use of a looper

-above the material so quickly that the upper

GO

needle rising from a little below the limit of -

its upward sbroke to the limit of its upward
stroke and down from the limit of its upward
stroke passes the nnder needle after the un-

95

der needleistothelimit of its npward stroke,

whereupon, it is possible for the upper nee-
dle to take a loop of under thread from the
ander needle above the material while loops
of two threads are being engaged to form the
stitch as aforesaid and shown in Fig. 42,

It is obvious that artisans may use various
devices for generating and storing powers
other than the power in a spring to bée held
in store in an auxiliary mechanism between
operations ofa machine, and may release said
powers to control a main mechanism as here-

inabove deseribed, and thereby employ my
‘invention.

Therefore, 1 have also devised
various devices to show that this may be ac-
complished by other forces except the power

of a spring, and have shown one of these de-
vicesin amodification of themechanismabove

deseribed, shown as mounted upon the under
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show that the power in store in the anxiliary -

‘mechanism to control a main mechanism may
be powers other than the power in a spring.

| The yoke B, shown in Fig. 48, shows a part of
the modification shown on Flﬂ's 49 and 50, In-

this modification the worm ¢'is used for rotat-
ing the cam . The worm ' may be moved in &
circular direction little by little by any com-
mon pawl and ratehet device, as will be plain
by Figs. 49 and 50, whereupon, the cam-sur-

X220

125

face #* acting upon ‘the roll £ movably secured -

to the spring bar T, forces the spring bar T -

to the right in Flﬂ"S 49 and 50, against the
stress of the spring B, or aﬂ'amst the force of
gravitation upon the wewht x, together with
the stress of the spring B’ thereby rotating

130
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the yoke B by the teeth 3 on the spring bar | by this modification that the powerof gravi-

T, shown in Figs. 49 and 50, thereby gener-
ating power in the spring B’, or causing the
weight @ to be lifted against the power of at-
traction,therebycarryingthe yoke and stitch-
forming devices a half revolution gradually
while the circular part of a button-hole slit
18 sewed, or until the latch 6% engages the pro-
jection upon the spring bar T as is shown 1n

I'igs. 49 and 50, thereby storing power in the

spring B, or holding the weight xlifted. Af-
ter the spring bar T is thus caught by the
lateh 6%, the end of the cam-surface * may
be carried by or past the roll > movably se-
cured tothespring barT whilethe last straight
side of a button-hole issewed; and this power
may be held in store until substantially the
time that another button-hole is begun, and
may be then released by manually pressing
upon the latch 0°, whereupon, the spring bar
1T may be quickly moved toward the left in
IFigs. 49 and 50 by the stored power released
in the spring B, or attraction aeting upon
the welight z, and the buffer rod F may be
forced toward the left in Figs. 49 and 50,
therebygenerating power in the buffer spring
upon said buffer rod F, which may be imme-
diately stored by the bufferlatch f" engaging
the projection shown on the buffer rod [‘ dnd
turning the yoke B a half revolution thereby
carrying the stitch-forming devices a half rev-
olution, and may operate devices as hereto-
fore shown and described.

T'he operation of stitch - forming devices
upon the yoke which is made of tubing, and
1s a part of the modification, shown in Fig.
43 18 described as follows:

The loop spreader n' is pivoted to the
yoke B, and when the needle 7% is moved
downward in a vertical line, the device n?*®
fast to and carried by the bar n*® may act
upon the projection n** upon the Iloop

- spreader n'’,and mayswingsaid loop spreader
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upon its pivot, and may spread a loop of an
under thread above the material, carried in
a vertical line from beneath the material,
and hold said loop in such a position thah
the needle n™® on its downward stroke may
carry a loop of theupper thread through said
loop of the under thread and thleucrh the
material.

It will be observed that the needles are
adapted to be vibrated in vertical lines, in
Fig. 43, instead of in straight lines e¢rossing
each other as heretoforeshown and described.
It will be also observed that the upper and
under threads pass through the journals of
sald yoke. IBycomparing these vertical nee-

dles with the needles which cross each other

in straight lines, hereinabove described and
shown in Kig. 5, it will be observed that the
applicant first devised mechanism, where-
upon, two straight needles are crossed above
the material in order to dispense with the

loop spreader n! in forming the stitch above
described.

tation and the weight « may be used as a
substitute for the spring B', and the power
therein; and it is obvious that many other
devices may -be employed for storing vari-
ous powers to operate mechanisms as avove
shown and described, viz: to force devices
to aid to begin an operation upon a ma-
terial; to forece a device to begin an opera-
tilon upon a wmaterial; to force devices to
generate and store powers; to force devices
to automatically employ another distinct
power; and devices forced by this power au-
tomatically employed to operate upon the
material;
automatically employed togenerate and store
powers; and devices forced by said power au-
tomatically employed for causing said devices
for storing powers to eutetndtlmllyeease stor-
ing powers after a proper amount of power
1S stored and for causing the device for op-
erating upon the material to cease operating
upon the material after said operation is fin-
ished, leaving powers in store as has been
heretofore shown and described, so that one
of these powers may be released, whereupon,
the entire operation of the machine upon the
material may be automatically controlled by
devices operated by said power as above de-
seribed.

Therefore, it should be distinctly under-
stood that one of the principal novel combi-
nations of this invention resides in the com-
binations formed by the combination of a
suitable apparatus for automatically gener-
ating and storing power combined with de-
vices to be actuated by power antomatically
employed and eontrelled as heretefele shown
and described.

Having invented this comphcated machine
in the operation of which two distinct powers
are employed, one automatically stored, and
the other automatically controlled by the
stored power released, whereupon, devices
for moving, cutting, spreading and stitching
operate so nearly simultaneously that they
are blended into one sharp report, and hav-
ing described the novel combinaticns of this
invention without muech regard to the parts
which are old or common in other machines
in such a manner that those who are skilled
in the art of button-hole machine construec-

‘tion will doubtless allow that they can make

and use the same, I claim as follows:
1. In a button-hole machine the following

| combination of instrumentalities, viz: an ap-

paratus comprising a device in which power
may be automatically generated, stored and
held in store substantially all the time Dbe-

tween complete operations of the machine

upon the material; means, whereupon, said
power may be automatically generated and
stored; means, whereupon, the generating
of power automatically ceases after enough
power is stored; means, whereupon, said
power may.be released; mechanism adapted

I have hereinabove described, and shown I to be actunated by said power released, and

and devices forced by said power
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eemprlsmﬂ' means, Wheteupen the materlel

may be eutemetma[]y moved; and means,
whereupon, a button-hole slit may be anto-

matically cut in the material at subetant:elly

the time said power is released.

9. In a button-hole machine the followme-

combination of instrumentalities, viz: an ap-
paratus comprising a device in which power
may be automatically generated, stored and

held in store eubete,ntmlly all the time be-

tween complete operations of the machine
upon the material; means, whereupon, said

power may be euhematieally generated and

stored; means, whereupon, the generating

of pewer eutomdtwally COASeS efter eneu{rh .
whereupon, said |

power is stored; means,
power may be released meehemsm adapted

'to be actuated by said’ power released, and

comprising means, whereupon, the material

may be antomatically moved; and means,
whereupon, the button-hole slit may be auto-

matically spread at Substantlally the time
said power is released.
3. .In a button-hole machine the followmﬂ'

combination of instrumentalities, viz: an ap-
paratus comprising a device in which power
may be automatically generated, stored and
held in store substantially all the time be-

tween complete operations of the machine
| like this: an apparatus comprising a device

in which power may be automatically gen-
erated, stored and held in store substantially

upon the material; means, whereupon, said

power may be automatically generated and
stored; means, whereupon, the generating

of power automatically ceases after enough |

power is.stored; means, whereupon, said

power may be released mechanism adapted
to be actuated by. said’ power released, and

comprising a cutter for cutting a button-hole

slit in the material at subetantlally the time

said power is released.
4. In a button-hole machine a combination
likethis: anauxiliary mechanism and a main

mechanism; the auxiliary mechanism adapt- |

ed to be actuated by power stored and re-
leased, and comprising an apparatus com-
prising a device in whiebh power may be au-
tomatically generated and stored ; and means,

whereupon, said power may be released end_
mechanism, whereupon, a button - hele slit-

may be moved cut and spread; and the main
mechanism edapted to be aetuated by an-

other power, and comprising means, where- |

upon, said power may be automatically gen-
erated and stored in said devicein said aux-
iliary mechanism, and a sewing mechanism
comprising two cluteh- membele, and mech-
anistn connecting the auxiliary and main

may be autematleelly engaged, and the main
mechanism may be automatically started at
substantially the time said power is released.
5. In a button-hole machine a combination
like this: an auxiliary mechanism and a main
mechanism; the auxiliary mechanism adapt-
ed to be actuated by power. stored and re-
leased, and comprising an apparatus compris-
ing a dewee in whleh power mayv be auto-
matically ﬁ‘enemted and stored; and means,

whereupon, said power may be released; and
mechanism, whereupon, a button- hole slit
may be moved cut and spread; and the main

mechanism adepted to be actuated by an-

other power, and comprising means, where-
upon, said power may be automatically gen-
erated and stored in said device in said auX-
iliary mechanism, and a sewing mechaiism,

' and two clutch- membere one of which iIs

adapted to rotate contin ueuely, whether the
machine is operating upon the material or

not, and theother comprising means in which

power may be held in store substantially all

' the time between complete operations of the

machine upon the materialj and mechanism
connecting the auxiliary end main mechan-

18ms, whe1eup0n the power may be auto-
| matleally released in one of said clutch-ment-

bers, whereupon, oneclutch-member may au-
temetleally engage the other clutch-member,

whereupon, the main mechanism may be au-
temencelly started to operate the power-stor-

ing, and sewing mechanisms and for auto-
metieelly generetmg and storing power in
one of said clutch-members, and fer stopping
the main mechanism after the sewing is fin-
ished upon the material and enough power 18

stored.
6. In a button-hole machine a eembmetmn

all the fime between complete operations of
the machine upon the material; devices,
whereupon, power may be autematieelly gen-
erated and stored in said device; deviees,

whereupon, the generating of power autemat-g

ically ceases after enough power is generated
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and stored; a clutech-member adapted to ro-

tate coutinuously whether the machineisop-

erating upon the material or not, by a power
distinet from the power in store; another
clutech - member connected with a driving
shaft, and adapted to be engaged by the
ether clutch-member; means by which the
stored power may be 1eleaeed means adapt-
ed to be actuated by said power released,
whereupon, oneclutch-member may be fereed
to automatically engage the other ciutch-

11O
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member and the drlmne‘ shaft may be auto-

matically started at eubebaetmlly the time

the power is released.
7. In a button-hole machine the fellewmﬂ'

eombmemon of lnstrumentelltlee Viz: a

120

looper below a work-support; a sblmght un- -
der needle below the work-support; a straight -

upper needle above the work-support; any

guitable meechanism, whereupon, the looper
may be forced to cross the upper needle be-

125

low the work-sapport, and the under needle

may be forced to cross the louper below the
work-support, and the upper needle may be
forced to cross the under needie above the
work-support.

3. In a button-hole machine the following
combination of instrumentalities, viz: a
| straight upper needle-bar-bearing eupported
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above a woi-k-sﬁpport; a strai'ght upper née-’
dle-bar therein; a straight under needle-bar-

- bearing supported below the work-support
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and at an angle to the upper needle-bar-
bearing; a straight under needle-bar in the
under needle-bar-bearing and at an angle to
theupperneedle-bar;alooper-carriermovably
supported below the work-support; any suit-
able mechanism, whereupon, these needle-
bars and looper-carrier may be vibrated, and
a looper fast to the looper-carrier may be
forced to cross the upper needle below the
work-support, and an under needle fast to
the under needle-bar may be forced to cross
the looper below the work-support, and an
upper needle fast to the upper needle-bar
may be forced to cross the under needle above
the work-support. -

9. In a button-hole machine the following
combination of instrumentalities, viz: a
straight upper needle-bar-bearing supported
above a work-support; a straight upper nee-
dle-bar therein; a straight upper needle fast
to said needle-bar; a straight under-needle-
bar-bearing supported below the work-sup-
port and at an angle tothe upper needle-bar-
bearing; a straight under needle-bar in the
under needle-bar-bearing; a straight under
needle fast to the under straight needle-bar
and at an angle to the upperstraight needie;

a looper-carrier movably supported below the

work-support; a looper fast to the. looper-
carrier; anysuitable mechanism,whereupon,
the needle-bars and looper-carrier may be vi-
brated and the looper may be forced to cross
the upper needle below the work-support,
and the under needle may be forced to cross
the looper below the work-support, and the
upper needle may be forced to cross the
under needle above the work-support.

10. In a button-hole machine the following
combination of instrumentalities, viz: a
straight apper needle-bar-bearing supported
above a work-support; a straight upper nee-
dle -bar therein; a straight under needle-
bar-bearing supported below the work-sup-
port and at an angie to the upper needle-bar-
bearing; a straight under needle-bar in the
under needle-bar-bearing and at an angle to
the upper needle-bar; a looper-carrier-pivot
supported below the work-support; a looper-
carrier pivoted to said looper-carrier-pivot;
a device fast to and carried by the under nee-

“dle-bar and connected with the looper-car-

rier for vibrating the looper-carrier on its
pivot; any suitable mechanism, whereupon,
said needle-bars may be vibrated, and a
looper fast to said looper-carrier may be
forced to cross the upper needle below the
work-support,and an under needle fast to the
under needle-bar may be forced to c¢ross a
looper fast to the looper-carrier below the
work-support, and an upper needle fast to the
upper needle-bar may be forced to cross the
under needle above the work-support.

11. In a button-hole machine the following |

740,
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[ Stfaight upper needle-bar-bearing supported

above a work-support; a straight upper nee-
dle-bar therein; a straight upper needle fast
to said needle-bar; a straight under needle-
bar-bearing supported below the work-sup-
port and at an angle to the upper needle-bar-
bearing; a straight under needle-bar in the
under needle-bar-bearing; a straight under-
needle fast to the under needle-bar and at an
angle to the upper needle; a looper-carrier-
pivot supported below the work-support; a
looper-carrier pivoted to said looper-carrier-
pivot; a looper fast to the looper-carrier; any
suitable mechanism, whereupon, the needle-
bars and looper-carrier may be vibrated and
the looper may be forced to cross the upper

needle below the work - support, and the

under needle forced to cross the looper below
the work-support, and the upper needle may
be forced to eross the under needle above the
work-support.

12. In a button-hole machine the following
combination of instrumentalities, viz: a
straight upper needle-bar-bearing supported
above the work-support; a straight upper
needle-bar therein; a straight upper needle
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fast to said needle-bar; a straight under nee- .,

dle-bar-bearing supported below the work-
support and at an angle to the upper needle-
bar-bearing; a straight under needle-bar in
the under needle - bar - bearing; a straight
underneedle fast to the under needle-barand
at an angle to the upper needle; a looper-
carrier-pivot supported below the work-sup-
port; a looper-carrier pivoted to said looper-
carrier-pivot; a looper fast to the looper-car-
rier; a device fast to the under needle-bar
and connected with the looper-carrier for op-
orating thelooper-carrier; anysuitable mech-
anism, whereupon, the needle-bars may be
vibrated and the looper may be forced to
cross the upper needle below the work-sup-
port, and the under needle mmay be forced to
cross the looper below the work-support, and
the upper needle may be forced to cross the
under needle above the work-support.

13. In a button-hole machine the following
combination of instrumentalities, viz: a
straight upper needle-bar-bearing supported
above the work-support; astraight uppernee-
dle-bar therein; a straight upper needle fast

to said upper needle-bar; a straight under

needle-bar-bearing supported below the work-
support and at an angle to the upper needle-
bar-bearing; a straight under needle-bar in
the under needle-bar-bearing; a straight un-
der needle fast to the under needle-bar; a
looper - carrier movably secured below the
work-support; a looperfastto the looper-car-
rier; manually adjustable means,whereupon,
the length of the movement of the looper and
its relative time with the needles may be
changed; suitable mechanism, whereupon,
the looper may be forced to cross the upper
needle below the work-support, and the un-
der needle may be forced to cross the looper

combination of instrumentalities, viz: a | below the work-support, and the upper nee-
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dle may be foreed to eross the ‘_u'nder needle

above the work-support.

14. Ina button-hole machine the following

combination of instrumentalities, viz: an ad-

justable needle-bar-bearing supported above
a work-support; anupper needle-bar therein;
an upper needle fast to said needle-bar; an
adjustable under needle- bar bearing sup-
ported below the work-support; anunder nee-
dle-bar therein; an under needle fast to said

under needle-bar; a looper carrier movably

secured below the work-support; a looperfast
to the looper-carrier; manually adjustable

means by which the needle-bar-bearings may
be moved, whereupon, the needles fast to

said needle-bars may pass through the work-

support at greater angles than before the

adjustment is made, and, whereupon, more

space is made between the needles for the |

looper than there is before the adjustment is

- made; any suitable mechanism, whereupon,
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the needle-bars and said looper-carrier may
be vibrated, and the looper may be forced to
cross the upper needle below the work-sup-

pori, and the under needle may be forced to

cross the looper below the work-support, and

‘the upper needle may be forced to eruss the

under needle above the work-support.
15. In a button-hole machine the following
combination of instrumentalities, viz: an ad-

justable needle-bar-bearing supported below {

a work - support; a needle - bar therein; &
looper-carrier movably supported below the
work-support; alooper fast to the looper-car-
rier; manually adjustable means by which
the needle-bar-bearing may be moved, where-
upon, said needle may pass through -the work-
support at a greater angle than before the ad-

justment is made, and, whereupon, more

space is made between the needle and looper
than there is before the adjustment 1s made;
any suitable means, whereupon, said needle-
bar and looper-carrier may be vibrated.

16. Ina button-hole machine the following

.combination of instrunientalities, viz: a nee-
dle-bar-bearing supported belowa work-sup-

port; a needle-bar therein; a needle fast to
said needle-bar: an adjustablelooper-carrier-
pivot supported below the work-support; a
looper pivoted to said looper-carrier pivot; a
looper fast to the looper-carrier; manually
adjustable means, whereupon, said -looper-
carrier-pivot may be moved, and the length
of movement of the looper, and the relative

time of the action of the looper with the nee-

. dles cehanged:; any suitable means, where-

6n

‘upon, said needle-bar and said looper-carrier

may be vibrated. _
17. In abutton-hole machine the following
combination of instrumentalities, viz: a

straight needle-bar-bearing above a work-
support; astraight upper needle-bar therein;
a straight upper needle fast to said needle-
bar; astraight under needle-bar-bearing sup-
ported below the work-support; astraight nn-
der needle-bar in said under needle-bar-bear-

| ing.;; a straight under needle fast to the un-

der needle-bar; a looper-earrier movably sup-
ported below the work-support; a looper tast
to the looper - carrier; a pivoted lever con-

contric connected with said eccentrie-strap;

oted cam - lever having a cam - slot shaped
nearly like half a rhombus therein, and con-
nected with the under needle-bar; a device
connected with said cam-slot, and with said
shaft, whereupon, the needle - bar may be
forced to move up quickly, and dwell in its

‘oL s - 5 = 4 ¥ 5 ;- |

gl phes e e,

and dwell in itz lower position; any suitable

means, whereupon, said shaft may be ro-

tated.

.
| combination of instrumentalities, viz: a nee-
dle-bar-bearing; a needle-bar therein; a nee-
dle in said needle-bar; a looper-earrier mov-
ably supported; a looper fast to the looper-
carrier; a device fast to and carried by said
needle-bar and connected with said looper-
carrier for vibrating said looper-carrier; a
pivoted cam-lever having a cam-slot therein
shaped nearly like half a thombus; any suit-
able means, whereupon, said cam-lever may
be vibrated. o - - o
19. In a button-hole machine the following
combination of instrumentalities,viz: a work-
]

support; a journal mounted in a journal-

bearing supported above said work-support;
a journal mounted in a journal-bearing sup-
ported beneath said work-support; a needle-
bar-bearing in each one of said journals; a
needle - bar in each one of said needle-bar-
bearings; a needle in each one of said nee-
dle-bars; a looper-carrier pivoted toa device
fast to, and ecarried by one of said journals;
a looper fast to said looper-carrier; a device

| fast to the needle-bar below said work-sup-

carrier, whereupon, said looper-carrier may
be vibrated; alever pivoted above said work-
support; a baill and sccket device connecting
said lever and needle-bar. and made in such
a manner that the heedlie-bar may be vibrated
while the journal is turned; a driving shaft
rotatably supported; connecting mechanism
between said driving shaft and said lever,
comprising an eccentric, and an eccentric
strap, whereupon, said lever may be vibrated

19

nected with the upper needle-bar; an eccen-
tric-strap connected with said lever; an ec- -

a, shaft connected with said eccentric; a piv-

upper position and foreced downward quickly

18. In a button-hole machine the following
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through said driving shaft; a cam-lever piv- -

oted below said work -support; a cam -slot

therein shaped somewhat like half a rhombus;

connecting mechanism between said driving
shaft, and said eam-lever, and comprisiug an
eccentrie and a device to be moved back and
forth in said ecam-slot; a ball and socket de-
vice connecting said cam-lever and the nee-
dle-bar beneath the work-support and made
in such a manner that the needle-bar may be
vibrated while the journal i3 tarned; any

port, and movablyconnected with said looper-
i

{

Tl

| suitable mechanism, whereupon, the driving
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shaft may be automatically started, and ro-
tated, and any suitable means,whereupon,the

driving shaft may be automatically stopped.

20, The following combination of instru-
mentalities, viz: a rigid yoke having two jour-
nals, and for holding them in their exact rela-
tive positions to each other; journal bearings
in which said journals are mounted; a work-
support between said journals; operative de-
vices mounted upon said yoke, at, and near
the axis of said voke; any suitable mechan-
ism, whereupon, said operative devices may
be operated; and any suitable mechanism,
whereupon, said yoke may be turned.

21. In a button-hole machine the following
combination of instrumentalities, viz: a rigid
yoke having two journals, and for holding
them in their exact relative positions to each

- other; journal bearings in which said jour-

20
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nals are mounted; a thrcat-plate upon a pro-
jection on one of said journals; a work-sup-

portbetween said journals; a needle-bar mov-

ably mounted on and carried by each one of
said journals; a needle fast to each one of
said needle-bars; a loop-carrier movably
mounted on and carried by a projection onone
of said journals; a looper fast to said looper-
carrier; anysuitable mechanism, whereupon,
said needle-bars, and looper-carrier may be
operated, and any suitable mechanism,where-
upon, the yoke may be turned.

22. In a button-hole machine the following

- combination of instrumentalities, viz: a rigid
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yoke having two journals, and for holding

them in their exact relative positions to each
other; journal bearings in which said jour-
nals are mounted; thread bearings in said
journals; a throat-plate secured to a projec-
tion on one of said journals; a work-support
between said journals; a needle-bar mounted
upon and carried by each one of said jour-
nals; aneedle fast to each one of said needle-
bars; alooper-carrier movably mounted upon

‘a projection on one of said journals; a looper
fast to said looper-carrier; any suitable mech-

anism,whereupon,theneedle-bars and looper-
carrier may be operated, and any suitable
mechanism whereupon, the yoke may be
turned. ,

23. In a button-hole machine the following
combination of instrumentalities, viz: an eye-
pointed needle above a work-support; a nee-
dle below the work-support and having a long
eye open at the part of the eye which is near-
est the point of the needle; a looper below
the work-support; any suitable mechanism,

‘whereupon, the looper may be forced to cross

the upperneedle below the work-support, and
the under needle may be forced to cross the
looper below the work-support, and the up-
per needle may be forced to cross the ander
needle above the work-support.

24, Tn a button-hole machine the following
combination of instrumentalities,viz: a work-
support; a journalin a journal-bearing each

‘side of the work-support; an adjustable nee-

il
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needle -bar in each needle-bar-bearing; &
straight needle fast to each needle-bar; an
adjustablelooper-carrier-pivot adjustably se-
cured to a projection on one of said journals;
a looper-carrier pivoted to thelooper-carrier-
pivot; a looper fast tosaid looper-carrier; a
device fast to and carried by the needle-bar
and connected with the looper-carrier for op-
erating the looper-carrier through the needie-
bar; any suitable mechanism, whereupon, the
needle-bars may be vibrated; and any suit-
able mechanism, whereupon, said journals
may be turned.

25. Inasewing-machine the following com-
bination of instrumentalities,viz: a work sup-
port a straight eye-pointed needle above a
work -support; a straight needle below the
work-support and having a long eye open at
that part of the eye which is nearest the point
of the needle; a looper below the work-sup-
port; any suitable mechanism, whereupon,
the needles and looper may be vibrated.

26. In a button-hole machine the following
combination of instrumentalities, viz: a sta-
tionary support; a cam having three cam-
faces and movably mounted upon a vertical
bearing below said stationary support; a
clamp-plate movably mounted upon said sta-
tionarysupport; a movableconnecting device
between one of said cam-faces and said clamp-
plate; a pin or pivotal stud by which said
clamp-plate is pivoted to a part of said mov-
able connecting device, thereby forming a
movable axis; a spring for holding the part
of the movable device against the cam-face,
whereupon, said elamp-plate may be moved
and held in position upon said stationary sup-
port; another movable connecting device be-
tween anotherofsaid cam-facesand the clamp-

plate and a part of which isconnected with the

cam-face and a part of which 1s connected
with the clamp-plate; a spring for helding the
part against the cam-face, whereupon, the
clamp-plate may be held in position, guided
and moved upon said-stationary support; a
movable device movably secured to the sta-
tionary support and extending up through a
slot in said clamp-plate fitting said slot; a pair
of clamps movably mounted upon said clamp-
plate,each clamp comprising two clamp-mem-
bers; springs for holding the lower clamp-
members against the movable device which

extends up through the slot in the clamp-

plate; a cutter-block secured to a device for
supporting it; a button-hole cutter; any suit-
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able mechanism, whereupon, said movable

axis, clamp-plate, and clamps, may all be car-
ried out of their respective normal positions;

' and suitable mechanism, whereupon, the

button-hole cutter may be actuated.

27. In a button-hole machine the following
combination of instrumentalities, viz: a sta-
tionary support; a cam having three cam-
faces and movably mounted upon a vertieal
bearing below said stationary support; a

| clamp-plate movably mounted upon said sta--

dle-bar-bearing in each journal; a straight | tionary support;a movable connecting device
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between oneof said cam-faces and said elamp-

~plate; a pin or pivotal stud by which said
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tionary support; a- movable connecting de-
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clamp-plate is pivoted to a part of said mov-
able connecting device, thereby forming a

movable axis; a spring for holding the part
of the movable device against the cam - face,
whereupon, said clamp-plate may be moved
and held in position upon said stationary sup-
porl; another movable connecting device be-
tween another of said cam - faces and the

clamp-plate and a part of which is connected

with the cam-face and a part of whielh is con-

nected with the clamp - plate; a spring .for

holding the part against the cam-face, where-

upon,the clamp-plate may be held in position, ; _
' members_ against the movable device which -

guided and moved aupon sald stationary sup-
port; a movabledevice movably secured tothe
stationarysupportandextendingupthroungha

slot in said clamp-plate fitting said slot; a pair

of clampsmovably mounted upon said elamp-
plate,each clamp comprising two clamp-meni-
bers; an inclined surface upon each lower
member of each clamp, saidinclined surfaces
adapted to be thrastagainst the movable de-
vice which extends up through the slot in said
clamp-plate, whereupon, the clamps may be
separated; springs for holding the lower

clamp-members against the movable device;
a device forautomatically moving said elamp-

plate and movable axis out of their respec-
tive normal positions, and for foreing the 1n-
clined surfaces upon the lower clamp-mem-
bers against the movable device which ex-

tends up through said slot in said clamp-

plate, whereupon, the clamps are separated,
thereby spreading a button-holeslitin a ma-
terial held in said clamps. | -
- 28. In a button-hole machine the following
combination of instriumentalities, viz: a sta-
flonary support; a cam having three cam-
faces and movably mounted upon a vertical

‘bearing below said stationary support; a

clamp-plate movably mounted upon said sta-

|

vice between one of said cam-faces and said

clamp-plate; a pin or pivotal stud by which
said clamp-plate is pivoted to a part of said

movable connecting device, thereby forming

a movable axis; a spring for holding the part |
whereupon, said clamp-plate may be moved

of the movable device against the cam-face,

and held in position upon said stationary
support; another movable connecting device
between another of said cam-faces and the

clamp-plate and a part of which is eonnected

with the cam-face and a part of which is eon-
nected with the elamp-plate; a spring for
holding the part against the cam-face,where-
upon, the clamp-plate may be held in posi-
tion, guided and moved upon said stationary

- support; a movable deviece movably secured

to the. stationary support and extending up
through a slot in said clamp-plate fitting said
slot; a pair of clamps movably mounted upon

said clamp-piate, each clamp comprising two
clamp-members; an inclined surface. upon

ed to be thrust against the movable device
which extends up through the said slot in
said clamp-plate; whereupon,the clamps may
be separated; springs for holding the lower
clamp-members against the movable device;
a deviee or chioek movably mounted upon and

=
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carried with said elamp-plate and adapted to

be forced between the lower members of said
clamps after they are separated to keep them

- apart; a spring for foreing said chock down
between the lower members of said clamps;
a device forautomatically moving said elamp-

plate, movable axis and clamps out of thelr
respective normal positions, thereby forcing
the inclined surfaces upon the lower clamp-

projects up through said slot in said clamp-

- plate, whereupon, the clamps are separated,
thereby spreading a button-hole slit in a ma-

terial held in said clamps, and whereupon,
said chock is forced between the lower mem-
bers of said clamps to keep them apart.

29. In a button-hole machine the following

combination of instrumentalities, viz: a sta--

tionary support; a cam having three cam-
faces and movably mounted upon a vertical
bearing below said stationary support; a

| clamp-plate movably mounted upon said sta-

tionary support; a movable conneeting de-
vice between one of said eam-faces and said
clamp-plate; a pin or pivotal stud by which

said clamp-plate is pivoted to a part of said

movable connecting device, thereby forming
a movable axis; a spring for holding the part
of the movable device against the cam-face,
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whereapon, said clamp-plate may be moved

and held in position upon said stationary sup-

| port; another movable connecting device be-

tween another of said cam -faces and the
clamp-plate and a part of which is connected
with the cam-face and a part of which 1s con-

| nected with the clamp-plate; a spring for
: holding the part against the cam-face,where-
upon, the clamp-plate may be held in post-

tion, guided and moved upon said stationary
! support; a movable device movably secured
| to the stationary support and extending up

through a slot in said elamp-plate fitting said
slot; a pairof clamps movably mounted upon

said clamp-plate, each clamp comprising two
clamp-members, the upper clamp-members-
being springs, and each of the lower clamp-

members having an inclined surface adapted
to be thrust against the movable deviee which

extends up through said slot in said clamp-
plate; springs for holding the lower clamp-
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members against said movable device; a de- |

vice or chock movably mounted upon and

carried with said clamp-plate and adapted to
be automatically forced between the lower
clamp-members when they are separated to

keep them apart, said chock comprising two

spring arms resting upon the upper spring
clamp-members; a powerful spring for press-
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ing the spring arms of said chock down upon

the upper spring clamp-members; a clamp-

each lower member of each elamp and adapt- | lever adapted to hold the upper clamp-mem-
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bers in a raised position against the stress of | tion which is crosswise of a button-hole slit

said powerful spring by which the material
is automatically elamped when said clamp-
lever is manually moved out of its normal

position; any suitable mechanism, where-

upon said material is antomatically clamped
and clamp-plate and movable axis are moved
out of their normal positions and the inclined
surfaces of the lower clamp- members are
forced against the movable device which ex-
tends up through said slot in said clamp-
plate, and the clamps are separated and a
button-hole slit is spread in a material held
in said clamps, and said chock 1s automatvic-
ally forced between the lower members of
said clamps to keep them apart at substan-
tially the time that the clamp-lever is manu-
ally moved out of its normal position. |

- 30. In a button-hole machine the following
combination of instrumentalities, viz: a sta-
tionary support; acam having two cam-faces
rotatably mounted upon a vertical bearing be-
low said stationary support; a clamp-plate
‘movably mounted upon said stationary sup-

port; a movable connecting device between

one of said cam-faces and said clamp-plate; a
pin, or pivotal stud by which said clamp-plate
is pivoted to a part of said movable device,
thereby forming amovable axis; a spring for
holding a part of said movable device against
one of said cam-faces, whereupon, said clamp-

- platemay be held in position and moved upon
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said stationarysupport; another movablecon-
nectingdevice between the other of said eam-
faces and said clamp-plate, a part of which

- is movably connected with said clamp-plate,
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and another part of which is movably con-
nected with the cam-face; a spring also for
holding the part of this device against said
cam-face, whereupon, said clamp-plate may
be held in position, guided and moved upon
sald stationary support; a movable device
movably secured upon said stationary sup-
port and extending up through a slotin said
clamp-plate, fitting said slot; a suitable de-
vice for antomatically moving said cam little

by little upon its bearing while a button-hole

slit is being sewed, whereupon, sald movable
axig, clamp-plate and a pair of clamps mov-
ably mounted upon said clamp-plate and a
material held in said clamps are carried be-
tween the making of the stitches little by
little longitudinally of a button-hole slit in
said material, and said clamp-plate 1s swung
little by little upon its movable axis, thereby

swinging sald movable device and earrying |

sald clamps and material between the mak-
ing of the stitches diagonally little by little
of said longitudinal movement.

31. In a button-hole machine the following
combination of instrumentalities, viz: a

a certain distance little by little through said
- adjustable device which ismechanically mov-

able between said cam and said clamp-plate,
whereupon, a button-hole of a certain width
is sewed; means, whereupon, said connect-
ing device between said cam and said clamp-
plate may be manually adjusted, or moved
and secured in another position, whereupon,
said clamp-plateis antomatically moved little
by little a greater or less distance than 1t is
moved before said device is manually ad-
justed, whereupon, a button-hole of a differ-
ent width may be sewed.

32. In a button-hole machine the following
combination of instrumentalities, viz: a sta-
tionary support; a cam having three cam-
faces, rotatably mounted upon a bearing be-

| neath said stationary support; aclamp-plate

movably mounted upon said stationary sup-
port; a movable connecting device between
one of said cam-faces and said clamp-plate;
a pin, or pivotal stud by which said clamp-
plate is pivoted to a part of said movable de-
vice, thereby forming a movable axis; a
spring for holding a part of said movable de-
vice against said cam-face, whereupon, said
clamp-plate is held in position and moved
upon said stationary support; another mov-
able connecting device between one of saild
cam - faces and said clamp-plate, a part of
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which is movably connected with said clamp-

plate; a spring alsofor holding a part of this
deviceagainst said cam-face,whereupon, said

clamp-plate is held in position, guided and

moved upon said stationary support; a suit-
able device for automatically moving said
cam little by little upon its bearing or sup-
port, whereupon, said clamp- plate, clamps

and material are moved little by little at a
| certain speed while the straight side and an-

gular part of a button-hole slit are being
sewed; a device connected with another of
said cam-faces, whereupon, the speed of the
clamp-plate is automatically changed while
the circular part of a button-hole slit is be-
ing sewed.

33. In a button-hole machine the following
combination of instrumentalities, viz: a sta-
tionary support; a cam having three cam-
faces rotatably mounted upon a bearing be-
neath said stationary support; aclamp-plate
movably mounted upon said stationary sup-
port; a movable connecting device between
one of said cam-faces and said clamp-plate;
a pin or pivotal stud by whieh said clamp-
plate is pivoted to a part of said movable de-

vice, thereby forming a movable axis; a

spring for holding a part of said movable de-
vice against the ecam-face, whereupon, said
clamp - plate is held in position and moved

clamp-plate movably supported; a cam mov- | upon said stationary support; another mov-
able connecting device between another of
said cam-faces and said clamp-plate, a part
of which is movably connected with said
clamp-plate and a part of which is connect-
od with said cam-face; a spring also for hold-

ably supported; an adjustable connecting

device which is mechanically movable be- |

tween said cam and said clamp-plate; means
for moving said cam little by little, where-
upon, said clamp-plate is moved in a direc-
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ing the part of this device against the cam-
face, whereupon, said clamp-plate is held in
position, guided and moved upon said sta-
tionary support; devices,whereupon,stitches
are formed mounted upon a journal supported

-above said clamp-plate; devices, whereupon,

stitches are formed mounted upon a journal
supported beneath said elamp-plate to coop-
erate with the devices, whereupon, stitches
are formed above said clamp-plate; suitable
means for vibrating the devieces, whereupon,
stitches are formed; a suitable device for
automatically moving said cam little by lit-
tle upon its bearing or support, whereupon,
said clamp - plate, clamps and material are
moved little by little longitudinally and di-
agonally of a button-hole slit in a material

held in a pair of clamps while the straight

side and angular part of a button-hole slit are
being sewed, and whereupon, said journals

are turned while the circular part of a button-

hole slit is being sewed; a device connected

with another of said cam-faces, whereupon,

the relative speeds of the clamp-plate and the
turning stitch-forming devices are such that
the proper number of stitches are made 1n
the eye of a button-hole slit while the circu-
lar part of a button-hole slit is being sewed.

34, In a buttonhole stitching machine, the
combination with workholding and stitch-

forming devices, of an automatie start-and-

stop-motion mechanism,and automatic means
for storing up power, daring the operation of
stitching a buttonhole, to be utilized to re-
lease said start-and-stop-motion mechanism,
to set the said stitch-forming deviees 1n mo-
tion. |

- 35. In a buttonhole stitching machine, the
combination with work-holding and stitch-

forming devices, of an automatie cutter,
means for operating the same to cut the but-

tonholes, an automatic clamp - advancing |
mechanism, and anutomatic means for storing
up power, during the operation of stitchinga .
buttonhole, to be utilized to actuate said cut- |
ter and said clamp-advancing mecnanism to |

|

!

=2
cut a buttonhole and then shift or advance
the clamp from cutting position to stitching
position. | -
'36. In a buttonhole stitehing machine, the
combination with work-holding and stitech-
forming devices, of an automatic butionhole
cutter, and means for operating the same, an
automatic start-and-stop-motion mechanism,
and automatic means for storing up power,

during the operation of stitching a button-
hole, to be utilized to actuate said eutter and

' to release said start-and-stop-motion mechan-
! ism to set the said-stiteh-forming devices in

motion. | | |
37. In a buttonhole stitching machine, the
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combination with work-holding and stitch-

forming devices, of an automatic cutter,

means for operating said cutter, an antomatic

clamp-advancing mechanism, an automatic

| start-and-stop-motion mechanism, and aubo-
matic means for storing up power, during the

stitehing of a buttonhole, to be utilized to ac-
tuate said eutter, shift or advance the clamp
from ceutting position to stitching position and
then release the start-and-stop-motion mech-
anism to set the said stiteh-forming devices

| into action. |

~ 38, In a sewing machine, the combination
with a stitch-forming mechanism, of a start-
and-stop-motion mechanism serving to arrest
the operation of the stitch-forming mechan-
ism when a group or a predetermined number
of stitches has been formed, antomatic means
connected with the stiteh-forming mechan-
ism, for storing up power during the stitching
operation, and means for releasing the stored
up power while the stitech forming devices
are inactive so that such stored up power

‘may be utilized to perform an operation in-

dependently of the stiteh-forming mechanism
and before the latter is set in action by the
said start-and-stop-motion mechanism.

- FRANK L. HARMON.,

Witnesses: .
Erra P. DODGE, '.
SerE T. THACHER, Jr.
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