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'HENRY E. REYNOLDS, OF BRISTOL, RHODE ISLAND.

Letters Patent No. 79,398, dated June 30, 1868.

il

IMPROVEMENT IN SEWING-MACHINE FOR BUTTON-HOLES.

i —

-Elge Srhfhn_le refereed fo i fhese Hefters Patent and nahivg part of fhe sume,

e B

TO ALL WHOM IT MAY CONCERN:

Be it known that I, HENRY E. REYNOLDS, of the city and county of Bristol, and State of Rhode Island,
have invented a new and improved Button-Hole-Sewing Machine; and I do hereby declare that the following is
a full, clear, and exact description thereof, which will enable those skilled in the art to make and use the same,
reference being had to the ﬂ,ccompanymrr drawmgs forming part of this specification.

- The ob_]ect I have in view in this invention is to furmsh a machine by which button-holes in clothing may
be worked and completed with the same facility with which any other kind of sewing is done on the same gar-
ments, and in doing this I have succeeded in forming, by machinery, the ordinary hand button-hole stitch,
which it is conceded is the best whick has ever been dlscovered for the purpose. And my invention consists in.
such a construction and arrangement of p'uts as enables me to accomplish thc object in view, as will be here-
inafter more fully deseribed.

Figuro 1 is a sectional side elevation of the machme, the section bemfr through- the line x z of fig. 2

Figure 2 is a sectional end elevation, the section being thr ough the llne Yy of fig. 1.

Flgure 8, Sheet II, is a section through the line z z of fig. 2. -

On Sheet II there are a-number of other views, showing in detall the different parts of the machine, which
parts will be referred to hereafter.

~Similar letters of reference indicate corresponding parts.

This machine does not sew from a spool, but from a single thread, of the length requir ed for the button-
hole, or the same as by hand.

It operates with an upper and a lower needle, which necdles have slosted or open eyes, and work in a per-.
pendicular position,-but the upper needle only goes through the cloth.

Motion is imparted to the machine from a revolving hmlzontal shaft, marked A.

Bisa driving-gear wheel on this shaft, the hub of whlch wheel is a cam, marked C,a cross-section of which
is scen on Sheet II at Figure 4, through the line 1 1 of fig. 1. |

This cam gives the lcm er needle its up and down motion tlirough the traversing-roll and. arm seen at a,
ﬁgs 1and 8. The arm, carrying the necd]e-bmr with it, is thrown up by the cam, and depressed, to follow the
surface of said cam, by a spiral spring, a= |

The bar of the lower needle has o finie coggéd pinion- wheel upon it, & sectional view of which is seen at b
ﬁ"l':: ], oy and 9. . L _

D is a rack, which engages with this pinion, ¥ which aclion sérves to turn or pa.rtmlly rotate the lower ncedle.

A detached yiew of this rack and pinion is seen in fig. 5, on an enlarged scale. Tho rack D is attached
to an arm, E, which arm has a friction-roll upon its end, w lnch is held in contact with the cam F on” the main

shaft A, by a spiral spring, d.
There 13 another cam on the main shaft, marked G, by which the up and down motlon nf the upper needlo

is caused.

I1 is a vertical rod, upon the lower end of which there is a roll, 7, which is held in contact with the cam G
by the spring f. This rod passes through a slot in the table, and is notched to receive the spring f, which bears
against the under side of .the table, and against o shoulder formed by the aotch in the rod.

The rod I connccts with a lever, J at %, and imparts vertical motion to the needle-bar by a _]omted finger-
~-connection, as seen in fig. Satl |

~m is a sleeve, v.hlch contains and supports the upper needle-bar #n.  This uppe1 needle is turned or par-
tially rotated by an oblique groove in the bar, an enlarged view of which bar and groove is seen In I‘wure 0,

Sheet 1. |
o/ is a fixed point or finger, which enters the gmove in the necdle-bar, and causes the partial rotation back

and forth as the needle rises and falls.
Both needles have a lateral or horizontal motion for every stitch.” To cause this motion, the bars of both
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needles are attached to a frame, L, which frame is given a lateral motion by an upright lever, P, fig. 1, which
is operated by a cam on the back of the large cam I. o | |

Figure 8 represents the back of this camn from the line 11 11 of fig. 1.

Tho side of -the cam I' has an offset, as indicated in the figure. |

The frame L is held in contact with the upper end of this lever P by a spring, marked Q, as seenin fig, 1.

Figure 7 is a view of the other side of the cam F, as seen from the line 8 8. | | o

R is a bevel-gear wheel; whick is driven by the wheel B, with which it engages, as seen in figs. I and 2.
Rigidly attached to the shaft of this wheel is 2 catn-wheel, marked S, This wheel stands in an inclined posi-
tion, as seen in fig. 2, for the purpose of throwing its upper portion nearer the needles, as the hook which
catches and draws the thread, as well as the cams which actuate the feed of the machine, are attached: to this
wheel. | | - o | | | |

- A sectional top view of the table (uader the upper needle) is seen in Figure 9, Sheet II.

The arrangement for holding the cloth to the table is seen in fig. 3, at T. | -

The cams on the wheel S, which operate the feed, also operate a hook and slide; (seen in Figure 10,) which
unthreads or draws the thread from the needles. * |

The feed-dog is shown at «’, Figure 11, and consists of a short curved bar, pivoted to the shank of the
hook ¢, and working backward and forward with said hook as the latter is operated by the.cam upon the wheel
S. The feed-dog also works in a groove in the under side of the table, and is provided with a lug, u!’, project-
ing through the table, and upon which-the cloth rests. |

The method of feeding up the cloth and operating the hook, and the action by which the thread is earried
to the proper position for threading and unthreading, is secen more plainly in fig. 10, of which fig. 11 ig a
section through the line 4 4, and Figure 12 a section through the line 5 5. The motion of the cloth, in being
fed in, carries the thread into the open eye of the needle. | | o

v is a slide, which is raised by the spring w, as shown in figs. 11 and-12, and depressed by the cam on the
wheel S. B | __ |

This slide raises the thread, and holds it for the hook to draw the thread into thie eye of the needle.

Figure 14 is a section through: fie. 9, at 6 6. | | " | |

The hook ¢ is scen at Figures 15 and 16; attached to one of the cams on sections of the wheel S.

Figures 17 and 18 are scctions of the 'same wheel, showing another view of the cams.

In Figure 19, Shect I, is seen a modification of the needlé in two views. .

In this figure a slide is seen, which closes the opening in the eye of the upper ncedle, which s;liale may be
operated by any proper mechanical means to prevent the thread from slippping from the eye, should such o
provision be found necessary. These two views are marked 2 ¥;.and g is a section of 2 throupgh the linc 0 o, -

On Sheet II, in red color, will be secen three perspective views of the stitch made by this machine, the
thread being seen lvoped around the cord, and in the different positions which it assumes while the stiteh is
being made. | | |

“The operation of forming a stiteh is as follows: The thread, of the required length for the button-hole, is
secured to the edge of the cloth, and its free end passed over the top of theslide #, hanging beneath the table.
The machine is mow put in motion, and the lower needle-bar, in moving up through the medium of the cam C
and arm ¢, is turned by the rack and pinion in such a manner as to bring its edge upon the same side, and in a
line with the eye of the upper needle, which is moved down.simultanconsly with the forward movement of the
lower needle, under the influence of the cam G. The upper and lower needles are, at this stage, in the slot,
forming the button-hele, The upper needle is rotated to bring the eye into the position above described by
meazns of the pino’and curved slot in the needle-bar. As this movement is completed, the cam upon the wheel
O retracts the sliding-hook ¢, throuch which the thread has been passed, drawing the thread into the eyes of
~both needles.. The cloth at the same time being fed forward parallel to the slide, completes the threading.

the needles are now receded from cach other by the arms I @, and cams C @, and are turned In opposite
dircetions by pin o’y and rack and pinion D &, the upper ncedle, carrying the ‘thread in the form of a loop,
one quarter round, arnd the lower needle carrying the same three quarters round, to form 2 loop for the pas-
sage of the upper needle and loop in its second desgcent. When the needles are farthest apart, the frame L is
moved forward by the cam upon the back of the cam F, and the lever P, carrying both needles by the edge of
the cloth, and frecing the upper needle-bar from the pin o/, the needles are again approached towards cach
other by the mechanism described, but this time without rotation, the upper needle carrying its loop through
the edge of the cloth, and through the loop in the lower needle. . .. |

In again receding, the upper ncedle leaves the loop sufficiently loose below the cloth to be caught by the
hook ¢’ upon the wheel S, which disengages it from the eye of said needle, drawing the thread against the loop
through which it has passed, and removing the loop from the lower needle. The wheel continuing to revolve,
the hook ¢/ ¢arries the thread in the form of a léop over the top of the slide U, which is depressed for that pur-
pose Ly means of a caw upon the wheel 8, beneath the hook. .

As goon as this cam has passed over the slide, the latter is thrown back to its place by the spring e, liold-
ing the thread in position.for another stitch. The wheel, continuing to revolve, clears the hook from the loop
assoon as it reaches the end of the thread, which, it will be remembered, is only sufficiently long to work a bution-
hole, or the ordinary length employed in a hand-needle.

Having thus described my invention, I claim asnew, and desire to secure by Letters Patent—
| 1. The adjustable frame L, carrying the reciprocating needle-barg, in combination with the lever P, and
cam upon the shaft A, substantially as described for the purpose specified. |
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. The combination of the lower ncedle-bar with the un-ht -angular spunrr -arm @ and cam C, ubsta*ntia,lly .

as descnbcd for the purpose specified.

o. The combination.of thelower needle-bar, arm «, pinion b, ra,ck D, spring-arm B, and cam F, substan-
tially as described for the purpose specified. ‘

4. The combination of the cam G, rod II, arm J, upper necdle-bar, having the cuwed slot, and the pin o/,
bllet"’I’ltl&Hy ag described for the purpose specified. .

.- The cam-wheel 8 and hook ¢/, in combination with the spring-slide v sprmg -hook £, and upper and lower

rotatmw ncedles, substantially as described for the purpose specifiad.

6. The slide », adapted to raise and hold the thread in a button- hole-sewing mmchlne during the formation
of the stitch, substantially as described for the purpose specified. |

7. The methnd herein described, of threading the needle, by means of the sp’rmg -hook and the movement
of the cloth.

HENRY E. REYNOLDS.

Witnesses: |
WinriaM DBRADFORD,
ALBERT S, PEARSE.
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