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To all whom it may concerm:

Be it known that I, BUGENE M. PHELPS, of

Lynn, in the county of T Issex and State of Mas-
sachusetts, haveinvented anew and useful Im-
plovement 1n Button-Hole Sewing-Machines;
and L do hereby declare that the iollowmg is
a full, clear, and exact desecription of the same.

WIy invention 18 an improvement upon the

- obutton-hole sewing-machine shown in Letters
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Patent granted to D. W. G. Humphrey by the

United States Patent Office, Nos. 115,857 and

- 123,348, and has been patented in Gexm*my
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ander date of July 31, 1884, No. 33,484.
Theobject of my invention is, fir sb to secure
an easier an’d more uniform movement in the

‘operation of the c]amplnﬂ -piate by which the

proper movement 1S given in sewing the but-
ton-holes; and Secondlv my ObjeCtleO enable
the. 0pemt01 t0 move the clamp-plate either

backward or forward without disengaging it

from its feeding mechanism, whereby it is
moved in the 1ecrul¢1r Opemtlon of the machine.
My 11‘1vent1011 consists,
with the toothed ring Whlch romtes the chmp
ing-plate a pair of worm-shafts for giving the
longitudinal movement to the cmmp plate.

It consists,in the second place,in means for

disengaging the rod or shait which moves the

'feedmn' mwhmn%m of the clamp-plate, where-

by the clamp may be shifted independently of
the other mechanism of the machine either
backward or forward in order to allow the

operator to adjust the machine without disen-

gaging the clamp-plate whenever such adjust-
ment may berendered necessary by the break-
ing of the thread.

In the accompanying drawings I have shown
only enough of the machine to Hllustrate my
invention, the other parts of the machine be-
ing the same as those in common use.

In these drawings, Figure 1 is a vertical sec-
tion through the m’tehme table from front to
rear, Showiﬂg the worms and their connections
in side elevation. Flig. 2 isa vertical section
through one of the worms, showing the pawl-
and- 1at0het mechanism also In section. Fig,
3 1s a view of the under side of the machme
portions of the frame being broken AWway o
show the hub and the inter mediate geared
ring. Iig. 4 shows more clearly and in sec-

tion the shield placed over the ratchet-wheel | turn by one revolution of the worm, and thus

irst, in combining |

on the worm, shown to interrupt the ’lLtIOI] of
the pawl.

In these drawings,v represents thetop plate
of the machine, ‘1(1&1)13{3(1 by means of the but-

| ton > and slot ?5 (all of ordinary construction)
to carry a clamp-plate of the Humphley or
similar machine.

The beveled gear C iz mounted on a ring or

hub, a, and has the arms f f pivoted to swing
-fhouzontally Into recesses # » in the hub, so as
to catch the pin of the clamp-plate when out
and to avoid it when in the recess
the aforesaid patents.

, all as in

In the frame-work z 2 of the machine are

mounted shafts 1 and 2, carrying reversed

worms A and B. These worms lie with their

‘axes in line with the straight parts 3 and 4 of

the slot in the top plate of the machine.
- It will be understood by those familiar with
the working of the Humpluey and like ma-
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chines that bhe pin of the clamp-plate projects

down through the slot and is caught by the
upwardly- pm]ectlm ends 6 of the arms f when
ab the end of the straight slot 4 nearest the
needle, and 18 carried around {rom the termi-
nus of this slotto the beginning of the straight
slot 3, upon the opposite side of the needle,
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and that thesides ofthe button-holears stltched '

whlle the plate is moving in line with the
straightslots,and the end of the hole is stitched
Wh]le the plate is turning on the semicircular
slot, The points of the torm-threads catch
the pin sof the clamp-plate when it is brought
to the entranceof the straight slots into range
with said points, and the arm f is pushed "LSldB
into its recess when the pin reaches the en-
trance of the slot 3, and 1n the same manner
as in the aforesaid patent; but the worm-
threads, being of uniform piteh, move the plate
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with thesame leverage throughout, aud do not

vary 1n pitch or required force, as in the ecase

~with the cams, and the machine may therefore

run at greater speed. The ends of the worms

are formed with bevel-gears 8, which mesh

with the bevel-gear C of the ring «, the gears
on the worms bemg of half the dnmetel of the
ring-gear. There are three coils of the worm-
thread on each shaft, and the clamp is drawn
along one side of the ‘button-hole by three
revolutions of the worm, It i 18 given the half-

100




IO

'15

2

‘the movement around the end of the button- |

hole 1s accelerated and the spacing of the

stitches justly proportioned. The proportions | .
| ply to move the balance-wheel until the pawl

of the worms to the central ring may be va-
ried without other change.

In the machines of the class described here-
tofore used the gears by which the clamp was
moved to feed the cloth to the needle were
made capable of turning in the for wmd direc-
tion only.

In the operation of the nnchme the clamp
was turned by the revolution of the shaft and
pawl and ratchet-wheel, but could be turned
in one direction only. It might be turned for-
ward either by machinery or by hand, but
could not be turned backward. This madeit
necessary whenever a thread broke to dis-
connect the clamp-plate from the worm or arm

~ of the central wheel and move it back to the
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poift on the cloth where the thread was bro-
ken, and then to adjust it forward by turning
the shaft by hand.

The operation of detaching the plate and
moving it back requires considerable time and
renders the work of the operator more tedious
and laborious and seriously retards the work.
In order to obviate this difficulty I have pro-
vided means whereby the mechanism which
imparts motion to the mechanism which di-
rectly feeds the cloth may be disconnected,and

thus the clamp-plate be moved backward by

hand whenever such motion may be rendered
necessary by the breaking of the thread.
The means hereinafter shown for accomplish-
ing this purpose consist of a shield placed
over the ratchet-wheel B and covering part
of the periphery of said wheel, and extendmg
through a part of the motiou of -the pawl by
whlch said wheel is moved. The ratchet-
wheel E is on the shaft of the worm A.  The
pawl /" is carried on an arm, F, pivoted on
the same shaft by the side of the wheel and is
operated by the reciprocating rod ™. The
shield g, ecurved to conform to the periphery
of the ratchet-wheel, is fixed to the under
side of the table and extends over the space on
the ratchet-wheel periphery, over which the
pawl passes when theneedleis raised. It will

- be understood that, as the needle descends
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twice 1nthis machine before the cloth is moved
for a new stitch, the pawl may remain over
the shield all the time between two successive
feed-movements, excepting that required for

the single elevation and descent of the nee-

dle—that 1s to say, the last one necessary to
completethe stitch before the clothisremoved.
This mechanism 1s provided, therefore, for
the automatic disconnection of the pawl, and
if the needle be up when the thread bleaks
the operator may move back the worm-gear
by means of the hand-wheel Z Z, placed on the
shaft of the worm A, extendmw through the
casing o the front. Ver y shght movement is

required for this purpose, and very much less

344,678

time than that requlred 11 the construction
‘heretofore used.

In case the needle is down
when the thread breaks the operator has sim-

18 disconnected from the ratchet-wheel and
rests upon the shield, and the worm may then
be operated through the hand-wheel.

In order to give the required reciprocating
movement to the rod H, I attach it to the
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crank-arm W on the vertical shaft of the ma-

chine. This 1s much easierthanthe cam-and-
lever mechanism heretofore used. The worm-

shafts are mounted in bearing-pieces fixed to.

the under side of the table, and their con-
struction and operation ig the simplest POSSI-
ble. The first movement of the wheel E gives
the circular movement to the ring-gear, and

this ring-gear transmits 1ts motlon to the sec-
ond worm.

- 1 am aware that a Sll]ﬂ”le worm hfis been
shown in the United States Patent to Hum-
phrey, No. 152,231, combined with the plate
sliding longitudinally and earrying a second
circular plate having the rotary movement.
My invention differs from this in having two
worm -shafts connected by an intermediate
‘wheel or ring, the intermediate wheel or ring
performing the double office of giving 10t1ry
movement to the clamp-plate and fransmit-

ting motion to the second worm, one worm
giving the movement for one side of the but-
ton-hole and the other for the other side; and
my invention on this point differs fmm the
United States patent of Humphrey, No.
115,857, 1n substituting the worms with the
intermediate wheel or 1‘iug' for the scroll of
the said Humphrey patent, and the new effect
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produced by this substitution is that 1 obtain .

a uniform and easy movement, which is not
possible with the seroll, for the reason thatin

' the latter part of the movement of the ¢clamp-

pin toward the center of the scrolls the lever-
age 1S Jess and the movement therefore more
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dlfﬁcult which seriously impairs the speed of

the machme

I claim as my invention—

1. In abutton- -holesewing-machine, in coni-
bination with the ring C ard the slotted plate
and clamp-pin, the reversed worms A and B,
provided with bevel-gears meshing with the

‘bevel-gear on the ring C, and mechamsm for

operating the parts Spemﬁed all substantially
as described.

I1O
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2. The ring C, slotted plate, and reversed -

worms A and B, adapted to receive the pin
of the clamp- plaﬁre, bevel-gears on the shafts
of the worms, meshing with a bevel-gear on
the ring C, a ratchet-wheelon the shaft of the
worm A Wlth 1ts pawl, and the operating-rod
and the shield, all as set forth.

BEUGENE M. PHELPS.
VWitnesses: |

T. W. BEALE,
C. B. TUTTLE.
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