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UNITED STATES PATENT OFFICE. 
EDWARD BEECHER ALLEN, OF BRIDGEPORT, CONNECTICUT, ASSIGNOR TO THE SINGER 

MANUFACTURING COMPANY, A CORPORATION OF NEW JERSEY. 

BUTTONHOLE-SEWING IVIACHINE. 

To ?till lion, it naily concern. 
i3e it known that I, EDWARD B. ALLEN, a 

citizen of the United States, residing at 
3ridgeport, in the county of Fairfield and 

'-itite of Connecticut, have invented certain 
new and useful Improvements in Button 
oie-Sewing Machines, of which the foll 

lowing is a specification, reference being had 
therein to the accompanying drawings. 
The machine forming the subject of my 

inited States Patent No. 864,144, dated 
August 27, 1907, is designed to produce eye 
let buttonholes by the use of rotary Stitch 
forning mechanism comprising two out-of 
time reciprocating thread-carrying needles 
in conjunction with a threaded and a non 
threaded looper each adapted to seize the 
loops presented by one of the needles and to 
i'esent such loop or a loop of its own thread 

to the other neidle in the production of a 
three-thread overseam for binding the edges 
of the buttonhole and producing a bar across 
the narrow end of the same. 
The present invention has for its object 

to adapt such machine for the production of 
a two-thread ovel'Seam, by the employment 
of a single laterally moving and reciprocat 
ing needle and coöperating threaded and 
Join-threaded loopers with adjacent spread 
el's all mounted upon a single Oscillating 
carrier, substantially according to the 
United States patents to J. G. Greene, No. 
360,434 and No. 360,435, of April 5, 1887 as 
embodied in the well known Singer I. B. H. 
inachine of the No. 3 class. 
The invention has for its further object to 

pi'ovide a buttonhole stitching machine ca 
pable of producing the two-thread overseann 
Stitch and adapted to fulfil the require 
lients demanded by the trade for 1'unning at high speeds. 

... ccording to the present invention, the 
longitudinally grooved rotary needle-bar 
guide of the prior patent is omitted and the 
rectilinearly reciprocating needle-bar has its 
lover bearing in a rotary sleeve in which it 
is splined and from which it receives the 
requisite turning movements for stitching 
the eye of the buttonhole and the return 
movements utilized in the stitching of the 
jar it the narrow end of the buttonhole. 
The needle-bar carries a needle-clamp slide 
block to which, in the upper position of the 
needle-bar, lateral motion is communicated 
for producing the jog of the needle requisite 

Specification of Letters Patent. 
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in forming the overseam described. It is to 
be understood, however, that in the broader 
aspect of the present invention it is imma 
terial whether or not the needle-bar par 
takes of the jogging movements of the 
eedle-clamp, inasmuch as, in any case, the 

needle-clamp is mounted for lateral move 
ment upon said needle-bar. 

in the preferred embodiment of the inn 
li"ovement, the needle is mounted in its 
clamp so as to be eccentric to and (pon the 
same side of its axis of rotation in both its 
depth-stitch and edge-stitch positions, so 
that in the rotation of the stitch-forming 
itechanisin for stitching the eye of the but. 
to hole the Stitches will be laid in substan 
tially l'adial relation with the round end of 
the buttonhole slit; and the degree of eccen 
tricity of the needle, as well as its range of 
latei'al movement, is made adjustable to suit 
different classes of Work. 

i3y the shifting of the work-holder and 
the rotation of the stitch-forming mechan 
ism at the end of the second side stitching 
Cperation Substantially as described in my 
United States atent No. 734,794, dated 
July 28, 1903, a strong and substantial bar 
is pi'oduced by the present machine similar 
in general character to that forming the 
subject of my United States Patent No. 
35.433, dated August 4, 1903. 
in the present machine the looper and 

spreader mechanisin is actuated by a direct 
connection with the main-shaft mounted in 
the base of the machine and is thus adapted to perform a single cycle of operation for 
each rotation of the latter; while the needle 
I'eceives its reciprocatoly movements from 
an upper shaft rotating in unison with the 
main-shaft by connection with the usual 
crank-and-pitman needle driving mechanism 
of the needle-bar through a tranmel device 
at the forward end of the upper shaft for 
in parting to the needle-driving crank an 
accelerated movement whereby the needle is 
given two complete reciprocations for each 
cycle of oscillatory movements of the looper 
Innechanism. By this means all parts of the 
Stitch-forming and feeding mechanisms ex 
cepting the needle reciprocating mechanism 
may be actuated from the main-shaft or a 
shaft rotating in Innison there with to per 
form the cycle of movements necessary for 
the production of a complete overseam 
Stitch involving the laying of threads 
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through and around the margin of the mate 
rial along the buttonhole slit, while the ar 
rangement of the more rapidly operating 
needle-reciprocating mechanism at the front 
of the machine reduces to a minimum the 
Weight of the parts moving at an accelerated 
speed, thus imposing the lightest possible 
load upon the stop-motion mechanism which 
is commonly employed in this class of ma 
chine and reducing the shock of stopping 
the machine while increasing the rapidity, at 
the beginning of a stitching operation, of 
attaining full speed of the operative parts. 
As the cam-shaft for operating the feed of 
the Work to space the stitches is commonly 
driven by a friction clutch mechanism, the 
quick attainment of full speed at the begin 
ning of a stitching operation is obviously 
conducive to uniformity of the work in be 
ginning the first side of the buttonhole, 
which is another advantage derived from the 
needle - driving mechanism of the present 
improvement. 
In the accompanying drawings, Figure 1 

is a side elevation of a buttonhole cutting 
and Stitching machine embodying the pres 
ent improvements, and Fig. 2 a detail sec 
tional end view representing the actuating 
mechanism for the feed-cam shaft. Fig. 3 
is a perspective view, partly in section, of 
the head of the bracket-arm, the needle-bar 
and needle, and actuating mechanism there 
for. Fig. 4 is a side view and Fig. 5 a front 
view of the lower portion of the needle-bar 
with the needle-clamp and needle. Figs. 
6, 7, 8, 9 and 10 are perspective views rep 
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As represented in the drawings, the frame 
of the machine is constructed with the hol 
low base 1 and overhanging bracket-arm 
comprising the upright portion 2 and the 
laterally extending portion 3 with the head 
4 provided with a cavity 5 to receive the 
actuating devices for the needle. Within 
the base 1 is arranged the driving shaft 6 
provided with quartering cranks 7 connected 
by pitmen 8 with similarly arranged cranks 7 
9 upon the upper needle driving shaft 10 
which rotates in unison with the shaft 6. 
The head 4 of the bracket-arm is pro 

vided at the top with a block 11 formed with 
a boss 12 affording the upper bearing for 
the rectilinearly reciprocating needle-bar 13 
which has a lower bearing afforded by the 
centrally apertured rotary sleeve or bushing 
14 fitted to a suitable bearing aperture 
vided in the lower member of the head 4 of 
the bracket-arm. The sleeve 14 has fixed 
upon its upper end the toothed pinion 15 
whose lower face is seated upon the bottom 
of a recess 16 in the lower member of the 
head 4, and meshes with the teeth of the 
rack-bar 17 adapted to reciprocate in a 
transverse bearing or guideway therefor in 
the head 4, by which the sleeve may receive 
a partial rotation in the stitching of the 
eyed end of the buttonhole and may be sub 
sequently returned in stitching the opposite 
end of the buttonhole. The needle-bar is 
provided in its lower portion with a spline 
or feather 18 fitted to a longitudinal groove 
in the sleeve 14 by means of which it is 
caused to follow the circular movements of 

resenting detached certain of the parts of the sleeve. 
the needle actuating mechanism for pro 
ducing the sidewise movements of the needle 
and controlling the same while in the work, 
and Fig. 11 is a detail sectional elevation of 
a portion of the needle-bar with the pitman 
connection with the crank for imparting its 
reciprocating movements. Fig. 12 is a per 
spective view of the speed accelerating de 
vice from which the needle-bar receives its 
reciprocating movements. Fig. 13 is a per 
spective view of the actuating cam and a 
portion of the connections between the same 
and the needle for inparting to the latter 
its lateral movements. Fig.14 is a perspec 
tive view of the looper mechanism with the 
thread-carrying looper and spreader in po 
sition for presenting the lower thread loop 
for passage of the needle. Fig. 15 is a per 
spective view of the work-clamp supporting 
plate and the means for communicating 
thereto its sidewise and endwise movements. 
Fig. 16 is a perspective view of the control 
ling mechanism for actuating the stop-mo 
tion device in stopping the machine. Figs. 
17 and 18 are respectively, a transverse sec 
tional view and a face view of the belt 
wheel and the coöperating clutch members 
of the stop-motion device. 

As represented in Fig. 11, the upper por 
tion of the needle-bar is reduced in diameter 
to afford a thrust shoulder between which 
and the collar 19 fixed upon the reduced por 
tion of the needle-bar is loosely fitted a 
sleeve 20 having a lateral stud 21 embraced 
by the eyed lower end of the pitman 22 
whose similarly eyed upper end embraces 
the lateral pin 23 upon a crank-plate 24 
fixed upon the end of a tubular shaft 25 
mounted in a bearing formed therefor in a 
cross-bar 26 provided in the head 4 of the 
bracket-arm. Within the tubular shaft 25 
is fixed a stud 27 projecting forwardly from 
a disk 28 which is shown provided with 
three studs 29 carrying anti-friction rollers 
30 entering the three intersecting diamet 
rical grooves 31 of the disk 32 fixed upon 
the forward end of the upper or needle-driv 
ing shaft 10. As indicated in the drawings, 
the shaft 25 is journaled eccentrically to the 
shaft 10, and directly above the same, its 
eccentricity corresponding with that of its 
studs 29, as is usual in the well-known tram 
mel mechanism, the crank-plate 24 thus re 
ceiving two rotations for each complete ro 
tation of the rotary shaft 10, thus imparting 
correspondingly to the needle-bar two recip 
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rocations for each rotation of the upper 
shaft 10 and lower main-shaft 6. 
The needle-bar has fixed to its lower end 

the head 33 with the cap-plate 34, and is 
provided with a transverse T-shaped under 
cut guideway 35, to which is fitted the corre 
spondingly shaped slide - block 36 formed 
with a depending portion 37 provided with 
a needle socket 3S in which is secured by 
means of the claimp-screw 39 the eye-pointed 
needle 40. The needle-clamp block 36 has 
secured to its forward side by means of the 
fastening screw 41 the vertically disposed 
guide-block 42 extending through a cut 
away portion of the head 33 and receiving 
within its vertical channel the reduced inner 
end portion of a stud 43 provided with a 
flange 44 which is seated within a counter 
sink 45 surrounding a slot 46 in a lever 47 
fulcrumed by means of the screw-stud 48 
upon a depending portion of the head 33. 
The stud 43 is hollow and is threaded to re 
ceive the shank of a clamp-screw 49 whose 
head is seated in a countelsink 50 in the 
outer face of the lever 4. The level 47 has 
a range of vibration which is uniform for 
all adjustments of the machine, and varia 
tions in the lateral throw of the needle 
clanp block 36 and needle 40 carried thereby 
are produced by changing the position of 
the stud 43 within the channeled guide 
block 42 relative to the fulcrum-stud 4S of 
such lever. 
The lever 47 carries at its upper end an 

outwardly projecting pin 51 which moves 
alternately in the vertical slots or runways 
52 of a guide-plate 53 secured by means of 
fastening screws 54 to a suitable lateral seat 
tipon a collar 55 fixed upon the lower end of 
the rotary sleeve or bushing 14 and serving 
as a thrust member, in conjunction with the 
pinion 15, to confine the sleeve 14 from end 
wise movement with the needle-bar within 
its bearing in the bracket-arm member 4. 
As irepresented more particularly in Fig. 9. 
the tongue 52* intermediate the slots 52 of 
the guide-plate is wedge-shaped at its upper 
end, and the slots are connected together 
above the same to permit the pin 51 to move 
from one to the other of said slots. Overly 
iing the lipper portion of the guide-plate 53 
is a depending ai'in 56 of a rocking yoke 57 
provided with fulcrum apertures 5S for 
scies's 59, one of which is represented in 
Fig. 3 as tapped into the guide-plate 53, and 
the other of which is in practice tapped into 
the fixed collar 55. The arm 56 is provided 
With the flaring slot or recess 60 adapted to 
embrace the pin 51 as it moves upwardly in 
one of the guide-slots 52 and shift the same 
laterally into register with the upper end of 
the other guide-slot for a succeeding recip 
location. One of the apertured members of 
the yoke 57 is formed with a rearward ex 
tension 61 provided with a threaded aper 

s 

tui'e (32 entered by a screw-pin (33 enbraced 
by the eyed lower end of a pithan 64 whose 
eyed opposite end is entered by a Sci'ew-pin 
(55 tapped into a sliding sleeve (36 fitted 
lipon and adapted to turn with the splined 
needle-bar 13 and formed with an annular 
groove (57. 
Upon one side of the head 4 of the 

bracket-arm is provided a bearing 68 in 
which is journaled a pin 39 having upon one 
end the thrust-collar T0 and secured a dinist 
ably upon its opposite end by means of 
the set-screw 71 the boss 2 of a lever 3 
having Secured upon the face adjacent the 
sleeve (36, by means of the screw 4, the 
block 75 fitted within the annular groove 
67 of the collar (36. The outer extremity 
of the level 3 carries a screw-stud 6 ein 
braced by the eyed lower end of a pitman 
TT whose similarly formed opposite end 
embraces a bolt S \\hose head 9 is fitted 
to the undercut groove Ol' slot. 80 in a lat 
eral crank-an 81 pinned to the forward 
end of the rock-shaft 82 which is journaied 
in a suitable bearing carried by the head 4 
of the bracket-arm. Upon the rearward end 
of the rock-shaft. S2 is secured by means of 
the clamp-screw 83 the split hub S-4 of a lat 
erally extending lever 85 formed with a 
yoke 86 embracing the triangulai' calm St 
fixed upon the rotary upper shaft 10 adja 
cent the diametrically slotted disk or t'ann 
mel plate 32. The actuating cain S is of 
such form that it serves to l'ock the shaft 
S2, and through the parts 77. 3, 7.5, 36 
and 64, to vibrate the ai'in 56 of the yoke 
57 to shift the pin 51 laterally only as the 
needle approaches its highest position, its 
actuations being of one-half the frequency 
of the needle reciprocations, whereby the 
pin 51 is caused to travel alternately in the 
spaced parallel guide-slots 52, whereby the 
jog of the needle occurs at the time of the 
"eversal of its direction of reciprocation 
while the crank-pin 23 is going over its 
center of rotation, the lateral movement of 
the needle thus being accoinplished during 
a very small proportion of its l'ange of ver 
tical reciprocation and during its lowest 
speed of movement when at the tipper end 
of its stroke. 
As the lateral throw of the pin 51 inst 

be the same under all cil'c instances in order 
that it may properly register with the fixed 
spacing of the glide-slots 52, it is evident 
that the adjustment of the pivotal bolt (8 
upon the crank-arn S1 is designed only for 
initially insuling the proper throw of the 
yoke 57 to produce such register, and is not 
intended for change thereafter. The needle 
clamp block 36 is in practice so arranged 
in relation to the lever 47 that the needle 40 
is in eccentric 'elation to its axis of cil'clai' 
movement in both its depth stitch and edge 
stitch positions, but the degree of eccen 
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tricity may be readily changed by loosening 
the clamp-screw 83 and shifting the yoke 
lever 85 upon the rock-shaft 82 so as to 
change the extreme positions of the 'ocking 
yoke 57. In order to accommodate this 
change, the fastening screw apertures 53* 
in the guide-plate 53 of the elongated form 
and disposed transversely, whereby the 
guide-plate may be shifted laterally to bring 
its guide-slots or runways 52 into register 
with the extreme positions of the pin 51 
under this adjustment of the needle jogging 
mechanism. 
The shaft 6 has fixed upon its forward 

end the cam-wheel 88 having a cam-groove 
S8 entered by a stud S9 projecting from 
a slide-plate 90 movable vertically in Ways 
91 provided therefor in the machine frame 
and having a forwardly projecting lug 92 
in which is swiveled the notched or necked 
lower end of a vertical pin 93 whose upper 
end is pivotally connected with an arm 94 
of a looper-carrier 95 pivotally mounted 
upon a transverse pin 96 intermediate the 
upright arms 97 of the looper-supporting 
frame 98 having depending tubular hub 99 
journaled within the fixed bearing member 
100 of the frame and surrounding the 
pin 96. 
As in the United States Patent No. 734,794, 

before mentioned, the looper-carrier is 
formed with divergent arms of which one is 
provided with a seat having fixed thereOn 
the eye-pointed looper 101 and has a full 
crum-screw 102 for the Superposed spreader 
103 with forked operative end and acted 
upon by a spring 104 normally maintaining 
its fork in register with the eye of the looper 
101 but having a rearwardly and laterally 
extending finger 105 adapted to engage the 
fixed cann-member 106 upon the frame 97 for 
shifting the spreader to distend the looper 
thread for passage of the needle, as repre 
sented in Fig 14. The other arm of the 
looper-carrier has fixed thereon the non 
threaded looper 107 and carries a fulcrum 
Screw 108 upon which is mounted the over 
lying forked spreader 109, which is acted 
upon similarly to the spreader 103 by the 
Spring 110 to maintain its thread-engaging 
finger in Superposed relation with the 
thread-engaging member of the non-thread 
carrying looper, but adapted to be rocked 
to distend the needle-thread loop entered by 
both looper and spreader by engagement of 
the shoulder 111 with the fixed cam-block 
112 upon the looper-carrier supporting frame. 
In the coöperation of the needle and loopers 

in the production of overseam stitches, the 
needle makes a depth-thrust through the ma 
terial back from the edge of the slit, and 
presents its loop which is entered by the 
Superposed points of the non-threaded looper 
107 and its spreader 109, the loop being re 
tained by the oppositely projecting shoul 
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ders presented by the respective loop-Seizing 
members and carried forward to extreme ad 
vance position, during which movement the 
tail of the spreader engages its respective 
cam-block 112 upon the frame 97 by which 
the spreader is shifted laterally and the loop 
is spread for passage of the needle in its suc 
ceeding descent, the needle meanwhile ris 
ing to its highest position and moving later 
ally in readiness for its next descent. In the 
succeeding edge-thrust of the needle through 
the buttonhole slit, it passes through its pre 
vious distended thread-loop and presents a 
second loop which is entered by the threaded 
looper 101 and its overlying spreader 103, 
while the non-threaded looper and its co 
operating spreader are simultaneously with 
drawn to shed the depth stitch loop. As the 
needle rises and the threaded looper con 
tinues to advance, the tail of the spreader 
103 engages its respective cam 106 upon the 
frame 97, by which the spreader is shifted 
laterally to form and spread a loop of looper 
thread extending from the eyed point of the 
looper upwardly to the material through the 
needle-throat formed in the arched innenber 
113 mounted upon the looper-carrier sup 
porting frame, the looper-loop being main 
tained distended for passage of the needle 
in the Subsequent depth-stitch thrust for 
presentation of a Succeeding loop for seizure 
by the non-threaded looper and its respective 
spreader, as before described. 
As represented in the Patent No. 864,144, 

lefore mentioned, the plate or table 114 
which supports the traveling work-clamp, 
comprising the lower clamp-plate 115 and 
upper clamping foot. 116, is jointed to the 
upper ends of Swinging arms 117, attached 
to sliding rods i18 longitudinally movable 
to lugs or Supports 119 of the base 1. The 
rods 118 are connected together by means 
of a cross-bar 120 forked and apertured at 
its opposite ends to loosely embrace said 
portions which are provided within said 
folked ends of the cross-bar 120 with fixed 
colla's 121 to prevent the movement of the 
cross-bar 120 longitudinally upon the sup 
porting rods 118 while permitting the latter 
to rock freely in relation to the member 
120. To provide for the endwise movement 
of the table 114 for producing the spacing 
of the side stitches of the buttonhole, the 
cross-bar 120 is provided with a perforated 
lug 122 to which is pivotally connected the 
rearward end of a bent link 123 whose op 
posite end is adjustably connected by means 
of the screw 124 and clamp-nut 125 with 
the slotted segmental arm 126 of a rock 
lever mounted upon the fixed fulcrum-stud 
12 and carrying upon its other arm 128 a 
roller-stud 129 entering a cam-groove 130 
formed in One side of the cam-wheel 131 
which is mounted upon the cam-shaft 132. 
The lateral movements of the table 114 are 
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derived from a cam-cylinder 133 fixed upon 
the call-shaft 132 and provided with ape 
ripheral cann-groove 134 entered by a roller 
stud 135 upon the rearward arm 136 of a 
rock-lever mounted upon a fixed fulcrum 
std 13 having a forwardly projecting arm 
188 provided with a stud 139 entering a 
longitudinal groove 1-0 in a rigid a run 141 
extending laterally from the table 114. As 
also described in the Patent No. 864.144, 
he feed-cam shaft derives its step-by-step 
rotary movements from actuating mechan 
isin connected with the main-shaft 6, and 
comprising a cam-wheel 142 upon the latte' 
having a groove entered by a roller-stud 
upon one of the arms 143 of a rocking sleeve 
144 pi'ovided with a second arm 145 to 
which is adjustably connected one end of 
a link 146 whose opposite end is connected 
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With a level 147 loosely mounted upon the 
cam-shaft and disposed in operative rela 
tion with cannping dogs 148 embracing the 
rim of a clutch-wheel 149 fixed upon the 
caian-shaft. 
To produce the rotary movements of the 

stitch - forming mechanism for stitching 
around the eyed end of the buttonhole and 
forming a bar across the opposite end of 
the Salne, a reciprocating frame is employed 
comprising a cross-bar 150 and rigidly at 
tached slide-rods 151 152 suitably journaled 
in the bracket-arm and the base, respectively, 
the member 150 being provided with a stud 
153 entering a cam-groove 154 in the cam 
disk 155 fixed upon the shaft 132. The 
forward portion of the rod 141 carries a 
rigid aim 156 notched to embrace the necked 
real Ward end 15 of the lack-bar 17 which 
leshes with the pinion 15 upon the rotary 
sleeve 14, and the forward end of the rod 
152 carries a block 15S having a laterally 
slotted member 159 embracing the necked 
real' Ward end 160 of a rack-bar 161 mounteti 
in a suitable slideway in the fixed bearing 
member 100 of the machine base 1 and 
meshing with : pinion 162 fixed upon the 
tubular hub 99 of the looper-carrier sup 
porting frame. 
The cam-grooves 130, 134 and 154 are such 

as to impart movements to the work-support 
and the stitch-forming mechanism similar to 
those described in the Patent No. 734,794. 
before mentioned, so as to produce a button 
hole similar in general appearance to those 
l'epiesented in my Patent No. 35.433, pre 
viously mentioned, although differing specif 
ically therefrom in comprising a two-thread 
ovel'Sean stitch instead of the three-thread 
overseann Stitch therein represented. Ac 
colding to the present invention, the needle 
is at all times offset from the axis of the 
needle-bal' upon the side on which it makes 
its depth thrust in the material and as this 
axis, in the Stitching of the opposite sides of 
the buttonhole, approaches and recedes from 

& 

the center of the eye, the work receives a 
slight lateral movement to bring the axis of 
the needle-bar into and out of the center of 
the buttonhole eye, the longitudinal feed of 
the work being interrupted when the needle 
bar reaches such relation, and the stitching 
mechanism makes a semi-rotation to lay the 
stitches radially of the rounded end of the 
eye. As the stitching of the second side of 
the buttonhole reaches the narrow end of the 
slit, the longitudinal feed of the material 
again ceases, while the work is shifted trans versely to bring the depth-thrust position of 
the needle into register With the slit, and 
the other extreme thrust of the needle into 
alinement with the depth thrust position as 
sumed in the stitching of the first side, after 
which the stitching mechanism is slowly 
turned through a semi-rotation so as to re 
store the stitching mechanism to initial posi 
tion, thereby producing a bar at the narrow 
end of the buttonhole slit. Such as that rep 
resented in Fig. 5 of the Patent No. 735,433. 
By imparting to the work a short to-and-fro 
step-by-step feeding movement while the 
stitching mechanism is 'eturning in forming 
the bar, a square bal' may be formed similar 
to that represented in Fig. 4 of said patent. 
The present machine is provided with a 

stop-motion device including the vibrating 
stop-lever 163 mounted upon the rock-shaft 
164 and carrying a vertically movable 
spring-pressed clutch-block 165 adapted to 
engage the periphery of the cam-rib 166 of 
the clutch-ring 167 which is in practice oper 
atively connected with a clutch-disk 168 
fixed upon the main-shaft (3 and fitted within 
a suitable annular chamber in the belt-pull 
ley 169 loosely mounted upon the rearward 
end portion of the main-shaft. The clutch 
disk 16S has in its outer edge a segmental 
recess entered by a calm projection 170 upon 
the clutch-ring 167, the lateral movement of 
the latter serving to turn the cam projection 
170 into binding relation with a wearing 
plate 171 within the chamber of the pulley 
169. The clutch-ring has also upon its inner 
face a pin 172 engaged upon its inner side 
by one arm of a spring 13 coiled around a 
stud 174 carried by the clutch-disk 168 and 
having its other arm resting against the pe. 
riphery of a recess formed therefor in said 
disk, the function of Said spring being to 
press the pin 172 outwardly, so as to cause 
the operative edge of the can projection 170 
to yieldingly engage the wearing plate 171 
in clutching the fixed and movable members 
168 and 169 together for rotating the main 
shaft. The lever 163 is held in normal re 
tracted inoperative position by means of the 
spring-pressed latch-level 175 pivoted upon 
the machine frame and having a tail portion 
disposed in the path of movement of a trip 
ping lug 176 upon the cam-wheel 155. 
In my prior patent No. 864,144, the machine 
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is shown provided with cutting mechanism 
whose operation is controlled by a starting 
device actuated from the clamp-closing rock 
shaft 177 through a crank-arm 178 thereon 
to which is pivotally connected a push-bar 
179 adapted to trip into action a cutter con 
trolling lever whose automatic movement at 
the completion of the cutting operation serves 
to retract the stop-lever 163 in opposition to 
its spring 180 to disengage its spring-pressed 
clutch-block 165 from the notched periphery 
of the clutch-ring 167. While I have shown 
in the accompanying drawings these connec 
tions with the work-clamp closing device, the 
Same is not specifically described herein, as 
the manual shifting of the stop-lever 163 
into engagement with its latch 175 for start 
ing the stitching mechanism of the machine 
is all that is necessary to the disclosure of 
the present improvement. 
As will be readily observed from the fore 

going description, the employment of the 
rigid guide-ways 52 for positively determin 
ing the position of the lever 47 throughout 
all that portion of each reciprocation during 
which the needle is in the work insures abso 
lutely against overthrow of the needle re 
gardless of the speed of operation of the 
machine and insures perfect alinement of 
the needle punctures so as to provide for 
uniformity of the overseam throughout each 
buttonhole stitching operation, any lost mo 
tion produced by wear of the actuating 
mechanism of such lever having absolutely 
no effect upon the precision with which the 
needle is caused to enter the work. 

It is obvious that the present improvement 
is susceptible of material modification in con 
struction and arrangement of its several 
parts and in its application to various types 
and varieties of machines, and that the pres 
ent invention is not therefore limited to the 
Specific mechanism embodying the same here 
in shown and described. 

Having thus set forth the nature of the 
invention, what I claim herein is:- 

1. In a sewing machine, the combination 
with a reciprocating needle-bar and means 
for actuating the same, a needle-clamp 
mounted for lateral movement upon said 
needle-bar, a needle mounted in Said clamp, 
and loop-taking mechanism coöperating with 
Said needle, of jogging means including a 
movable member adapted for operative con 
nection with said clamp at One extremity 
only of its reciprocating movements and 
positively acting means for imparting to 
said movable member its operative move 
ments, and means independent of said jog 
ging means for preventing the lateral move 
ment of said needle-clamp between the actua 
tions of the needle-jogging means. 

2. In a buttonhole stitching machine, the 
combination with the frame comprising a 
base and an overhanging bracket-arm, and a 

t 

mechanism 
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| rotary shaft mounted upon said bracket-arm, 
of a reciprocating needle-bar, a laterally mov 
ing needle carried thereby, means connected 
with said shaft for reciprocating said needle 
bar, a rotary sleeve journaled in said bracket 
arm and with which said needle is connected 
to rotate, jogging means normally discon 
nected from but operatively connected with 
said needle while above the work, guiding 
means carried by and rigidly secured to said 
sleeve and adapted to maintain said needle 
against lateral movement when disengaged 
from said jogging means, and loop-taking 
means coöperating with said needle in the 
production of stitches and mounted to ro 
tate therewith. 

3. In a buttonhole stitching machine, the 
combination with Work-holding devices and 
feeding mechanism, of stitch-forming mech 
anism comprising a longitudinally recipro 
cating and laterally jogging needle and co 
operating loop-taking means, means for im 
parting a partial rotation to said stitch 
forming mechanism in Working One end of a 
buttonhole, means for producing a relative 
lateral shifting movement between the 
needle and the work in the direction of and 
in addition to the jogging movements of 
the needle when the last side of Said button 
hole has been Worked, and means for in 
parting a return partial rotation to said 
stitch-forming mechanism while still in op 
eration. So as to form a bar at the other end 
of the buttonhole. 

4. In a buttonhole stitching machine, the 
combination with work - holding devices, 
stitch-forming mechanism comprising a re 
ciprocating and laterally jogging needle and 
coöperating loop-taking means, and feeding 
mechanism for changing the relative posi 
tions of the work and the stitch-forming 
mechanism, of mechanism for imparting a 
partial rotation to said stitch-forming de 
vices in working one end of a buttonhole. 
means whereby the normal depth - Stitch 
thrust of the needle is temporarily shifted 
into register with the buttonhole slit when 
the last side of said buttonhole has been 
worked, and means for imparting a return 
partial rotation to said stitch-forming de 
vices while they are still operating so as to 
form a bar at the narrow end of the button 
hole during the return partial rotation of 
said stitch-forming devices necessary to 
bring them to their initial positions. 

5. In a buttonhole stitching machine, the 
combination with the frame comprising a 
base and an overhanging bracket-arm hav 
ing a head formed with a cavity at its for 
ward end and a bearing member disposed 
transversely of the same, of a rotary shaft 
journaled in and disposed longitudinally of 
said bracket-arm with its forward end ter 
minating in Said cavity, Stitch-forming 

comprising a reciprocating 
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needle-bar mounted in the head of the 
bracket - an and carrying a laterally mov 
ing eye-pointed needle, and a complemental 
loop-talking device no inted in the bed, a 

is disk mounted upon the forward end of the 
first-named shaft within the cavity of the 
bracket-arm and provided in its forward 
face with a plurality of intersecting dia 

O the said bearing member of the bracket-arm 
in eccentric relation with the first - in a ne: 
shaft and carrying at its forward end a 
crank-plate having a pitman connection 
With the needle-bar and at its real ward end 

35 a plurality of eccentrically arranged stills 
symmetrically disposed in relation to its 
axis of rotation and entering the grooves of 
the first-named disk, means for imparting 
lateral movements to said needle, and means 

20 for actuating the loop-taking device. 
(5. In a buttonholestitching machine, the 

; 

combination with the frame comprising a 
base and an overhanging bracket-arm hav 
ing a head formed with a cavity at its for 
Wal'd end and a bearing meinbei disposed 
transversely of the same, of a rotary shaft 
journaled in and disposed longitudinally of 
said bracket-arn), stitch-foi'ining mechanism 
comprising a reciprocating needle-bal' mount 

30 ed in the head of the bracket-arm and carry 
ing a laterally moving eye-pointed needle. 
and it complemental loop--taking device 
jounted in the bed, a disk mounted upon 
the forward end of the first-nailed shaft and 

35 provided in its forward face with a plui 
'ality of intel'secting diametrical grooves, a 
tilla' shaft nointed in the said bearing 
lenbel' of the blacket-arm in eccentric re 
lation with the first-named shaft and carry 

40 ing at its forward end a crank-plate having 
a pitrina in connection with the needle-bar, a 
stic secuted within said hollow shaft and 
provided at its rearward end with a disk 
having a plurality of studs symmetrically 

i5 arranged in relation to its axis of rotation 
and entering the grooves of the first-named 
disk, means for in parting lateral movements 
to said heedle, and means for actuating the 
loop-taking device. 

50 . In a buttonhole stitching machine, 
Stitch-forming mechanisinn comprising a rec 
tilinearly reciplocating needle-bar, a needle 
carrier innovably mounted upon said needle 
ba', a level ful claimed upon the needle-bar 

2 S 

5 5 

lier, a lateral pin upon Said lever, a needle 
mounted in said carrier, means for in part 
ing 'eciprocatory novelments to said needle 
bai', needle-jogging means colmprising a 

60 vibratory airin formed with a fork directed 
within but shorte' than the path of move 
nent of said pin with the needle-bar and 
adapted to embrace said pin in the upper 
position of said needle-carrier, a rock-shaft, 

65 means for actuating it, a crank-arm upon 

and pivotally connected with the needle-car 

- said heedle-bai', a needle noi metrical grooves, a rotary shaft mounted in 

said rock-shaft, and an operative connection 
intermediate said crail-a’i at the forked 
vibratory arm. 

S. in a sewing achine, the contination 
with a rectilinearly reciprocating needle-bai' 
and means for actuating the same, a needle 
claiip hounied for lateral no veilent () }} 

tedi in said 
clamp. and loop-taking mechanisian cosper 
ating with said needle, of a pin connected 
with said iheedle-camp, a forked exei jiv 
otally mounted independently of said reele 
bai and adapted to embrace said pin in the 
upper position of said needle-bill', jeans for 
in parting to said forked lever to-and-firo 
lateral movements of less fi'equelley than the 
ineedle reciprocations, and means independ 
ent of said level and of the ileedle-lai' for 
guiding said pin parallel with the in ove 
ments of the needle intern ediate the acilia 
tions of said forked ever'. 

9. in a sewing machine, the coinibination 
with a rectilinearly recipiocating needle 
bar and inhealns fol' actuating this sale. :) 
needle-clamp mounted for latei'al anovellent 
upon said needle-bar, a needle jointed in 
said clan), and loop-taking mechanism co 
opei'ating with said needle. of a pin ("Oil 
nected with said needleciala), a forked lever 
pivotally mounted independently of said 
needle-bar and adapted to embrace said pin 
in the upper position of said needle-bar, 
means for imparting to saic foi'ked lever 

i to-and-fro lateral movements of less fire 
quency than the needle reciprocations, and 
a guide-plate sustained independently of 
said needle-clamp and forked level aid 
formed with a plurality of guide-slots par 
allel with the needle path and connected 
together at the upper ends. 

10. in a sewing machine, the combination 
with the bracket-arm and a rotary shaft dis 
posed longitudinally of the same, of a 
needle-bar mounted fol' rectilineal' i'ecipi'o- 
cation in said bracket-arm, a citank-shaft 
mounted eccentrically to said rotary siraft 
and adjacent said needle-bar, a t'aiminel con 
nection intern ediate said shafts for inapart 
ing an accelerated movement to the after 
from said rotary shaft, an operative coln 
nection intenediate said crank-shaft and 
the needle-bar for in parting reciprocating 
movements thereto, a lanovae laterally 
needle-clamp mounted upon said needle-bai', 
a needle mounted in Said iheedle-clamp, a 
loop-taker and means for actuating it in 

| 

| 

a plane substantially parallel with the lat 
eral movements of the needle, an actuating 
can upon said "Otility shaft, and jogging 
mechanism internnediate said can and 
needle-clamp for impating to said needle 
clamp to-and-fro lateral movements of less 
frequency than the reciprocations of said 
needle-bar. 

11. In a buttonhole stitching machine, the 
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combination with the frame comprising a 
base and an overhanging bracket-alinn. Of a 
rectilinearly reciprocating needle-bal' joul'- 
nailed in the forward end of said bracket 
arm, a rotary shaft disposed longitudinally 
of said bracket-arm and terminating at its 
forward end adjacent said needle-bar, an 
operative connection including accelerating 
means between said needle-bar and said 
shaft whereby two reciprocations are im 
parted to the former for each rotation of 
the latter, a needle-clamp mounted for lat 
eral movement upon said needle-bar, means 
intermediate said shaft and the needle 
clamp and independent of the needle-bar 
actuating connection for imparting to said 
clamp to-and-fro lateral movements of less 
frequency than the reciprocations of said 
needle-bar, two alternately acting loop 
takers each adapted to coöperate with the 
needle in one of its lateral positions, means 
connected with said rotary shaft for impart 
ing simultaneous reciprocating movements 
to said loop-taker's, Work-feeding means, 
and means for rotating said needle and loop 
takers in unison. 

12. In a buttonhole stitching machine, the 
combination with the frame comprising a 
base and an Overhanging blacket-arm, and 
a rotary shaft mounted upon said bracket 
arm, of a reciprocating needle-bar, a lat 
erally moving needle carried thereby, means 
connected with said shaft fol' reciprocating 
said needle-bar, a rotary sleeve journaled in 
said bracket-arm and with which said needle 
is connected to rotate, jogging means includ 
ing a switch-lever pivotally mounted upon 
said sleeve, an operative connection between 
said needle and switch-lever and arranged 
to assume operative relation in the higher 
position of Said needle, means connected 
with said shaft for imparting to said switch 
lever vibratory movements transverse to the 
path of reciprocation of said needle but of 
less frequency, a guide-plate rigidly Secured 
to said sleeve and having parallel ways 
adapted to engage the needle connection and 
connected together at the point of operation 
of said switch-lever therewith, and loop 
taking means coöperating with said needle 
in the production of Stitches and mounted to 
rotate there with. 

13. In a buttonhole stitching machine, 
stitch-forming mechanism comprising a rec 
tilinearly reciprocating needle-bar, a needle 
carrier movably mounted upon said needle 
bar and a transversely movable lateral pin 
connected there with, a needle mounted in 
said carrier, imeans for imparting recipro 
catory movements to said needle-bar, needle 
jogging means comprising a forked vibra 
tory arm adapted to embrace Said pin in the 
upper position of said needle-carrier, a rock 
shaft, means for actuating it, a crank-arm 
upon said rock-shaft, a loose sleeve fitted to 
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I said needle-bar and movable independently 
| thereof, a link connection intermediate said 
crank-arm and the loose sleeve, and an op 
erative connection intermediate said sleeve 
and the vibratory forked arm. 

14. In a buttonhole stitching machine, 
stitch-forming mechanism comprising a rec 
tilinearly reciprocating needle-bar, a needle 
carrier movably mounted upon said needle 
bar and a transversely movable lateral pin 
connected therewith, a needle mounted in 
said carrier, means for imparting recipro 
catory innovements to said needle-bar, needle 
jogging means comprising a forked vibra 
tory alm adapted to embrace said pin in the 
upper position of said needle-carrier, a rock 
shaft, means for actuating it, a crank-arm 
upon said rock-shaft, a loose sleeve splined 
to said needle-bar but endwise movable 
thereon and provided with an annular groove, 
a vibratory lever provided with a stud en 
tering said groove in the sleeve, a link con 
nection between said lever and the crank 
arm of Said rock-shaft, a link connection in 
termediate said sleeve and said vibratory 
forked arm, and means for rotating said 
needle-bar. 

15. In a buttonhole stitching machine, 
Stitch-forming mechanism comprising a rec 
tilinearly reciprocating needle-bar having a 
longitudinal spline or feather, a needle-car 
rier movably mounted upon said needle-bar 
and a transversely movable lateral pin con 
nected therewith, a needle mounted in said 
carrier, a rotary sleeve or bushing fitted to 
said needle-bar. and mounted in a fixed bear 
ing, means for rotating said sleeve and 
needle-bar, means for reciprocating said 
needle-bar, a collar fixed upon said sleeve or 
bushing, a forked arm pivotally mounted 
upon said fixed collar and adapted to em 
brace said pin in the upper position of said 
needle-carrier, a rock-shaft, means for ac 
tuating it, a crank-arm upon said rock-shaft, 
a sliding sleeve fitted to and adapted to ro 
tate with Said needle-bar, a connection inter 
mediate the crank-arm of said rock-shaft 
and said sliding sleeve, and a cohnection in 
termediate said sliding sleeve and said piv 
otally mounted forked arm, whereby lateral 
movements are imparted to said needle. 

16. In a buttonhole stitching machine, 
stitch-forming mechanism comprising a rec 
tilinearly reciprocating needle-bar having a 
longitudinal spline or feather, a needle-car 
lier innovably mounted upon said needle-bar 
and a transversely movable lateral pin con 
nected there with, a needle mounted in said 
carrier, a rotary sleeve or bushing fitted to 
said needle-bar and mounted in a fixed bear 
ing, means for rotating said sleeve and nee 
dile-bar, means for reciprocating said needle 
bar, a collar fixed upon said sleeve or bush 
ing, a guide-plate secured to said fixed col 
lar and provided with spaced guide-slots par 
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allel with the direction of reciprocation of 
said needle and connected together at the 
upper end and adapted to receive said lat 
eral pin connected with the needle-carrier, a 
forked arm pivotally mounted upon said 
fixed collar and overlying said guide-plate 
at the junction of its guide-slots, a rock 
shaft, means for actuating it, a crank-arm 
upon said rock-shaft, a sliding sleeve fitted 
to and adapted to rotate with said needle 
bal', a connection intermediate the crank 
arm of said rock-shaft and said sliding 
sleeve, and a connection intermediate said 
sliding sleeve and said pivotally mounted 
forked arm, whereby lateral movements are 
in parted to said needle. 

17. In a buttonhole stitching machine, 
stitch-forming mechanism comprising a rec 
tilinearly reciprocating needle-bar, means for 
imparting reciprocatory movements to said 
needle-bar, a needle-carrier movably mount 
ed upon Said needle-bar, a needle mounted in 
said carrier, a vibratory lever mounted upon 
a fulcrum reciprocating with said needle 
bar and carrying a lateral pin, a connection 
between said needle-carrier and vibratory 
lever, a guide-plate mounted independently 
of and adjustable laterally in relation to 
said needle-bar and provided with parallel 
guide-slots connected together at the upper 
end and adapted to be traversed by said lat 
eral pin in the reciprocation of said needle, 
a vibratoly forked arm overlying said 
guide-plate and fulcrumed in fixed relation 
there With With its fork ap to register 
with the connected upper ends of said guide 
slots, means including a rock-shaft and in 
termediate connections for vibrating said 
forked arm to switch said lateral pin from 
One to the other of Said guide-slots, a rotary 
actuating can and a crank-arm circularly 
adjustable upon said rock-shaft and formed 
With a yoke embracing said cam. 

1S. In a buttonhole stitching machine, 
stitch-forming mechanism comprising a rec 
tilinearly reciprocating needle-bar, means 
for imparting reciprocatory movements to 
said heedle-bar, a needle-carrier movably 
mounted upon said needle-bar, a needle 
ilounted in said carrier, a vibratory lever 
not inted upon a fulcrum reciprocating with 
said needle-bar and carrying a lateral pin, 
a connection between said needle-carrier and 
vibratory lever adjustable toward and from 
the fulcrum of the latter, a guide-plate 
mounted independently of and adjustable 
laterally in relation to said needle-bar and 
provided with parallel guide-slots connected 
together at the upper end and adapted to be 
traversed by Said lateral pin in the recipro 

ing a rock-shaft and intermediate connec 
tions for vibrating said forked arm to switch 
said lateral pin from one to the other of said 
guide-slots, a rotary actuating cam, and a 
crank-arm circularly adjustable upon said 
rock-shaft and formed with a yoke embrac 
ing said calm. 

19. In a buttonhole stitching machine, 
the combination with the frame comprising 
a base and an overhanging bracket-arim, of 
a rotary shaft journaled in and disposed 
longitudinally of said bracket - arm, stitch 
forming limechanism comprising a recipro 
cating needle-bar mounted in the head of 
the bracket-arm and carrying a laterally 
moving eye-pointed needle, and a comple 
mental loop-taking device mounted in the 
bed, a disk mounted upon the first-named 
shaft and provided in its forward face with 
a plurality of intersecting diametrical 
grooves, a rotary shaft mounted upon said 
bracket-arm in eccentric relation with the 
first-named shaft and carrying at its for 
Ward end a crank-plate having a pitman 
connection with the needle-bar and at its 
rearward end a plurality of eccentrically 
arranged studs symmetrically disposed in re 
lation to its axis of rotation and entering 
the grooves of the first-named disk, means 
connected with the first-named rotary shaft 
and independent of the second-named shaft 
for imparting lateral movements to said 
needle, means for actuating the loop-taking 
device and means for rotating said needle 
and loop-taking device in unison. 

20. In a Sewing machine, the combination 
with a rectilinearly reciprocating needle 
bar and means for actuating the same, of a 
supporting membel' callied by the needle 
bar and provided with a transverse slide 
way, a needle - clamp block fitted to and 
mounted within the slide-Way of said mem 
ber and formed with a needle socket and 
a guide - slot parallel there with, a needle 
mounted in Said socket of the clamp-block, 
a vibrating lever fulcrumed upon said sup 
politing member and provided with a lateral 
stud entering the guide-slot of the needle 
clamp block and adjustable lengthwise of 
the latter toward and from the fulcrun of 
said lever, means for vibrating said lever, 
means independent of said vibrating means 
for preventing the lateral movement of said 
needle - clamp block between the vibratory 
movements of Said lever, and a loop-taking 
device coöperating with Said needle in the 
production of stitches. 

21. In a Sewing machine, the combination 
With a rectilinearly reciprocating needle 
bar and means for actuating the same, of a 

cation of said needle, a vibratory forked arm supporting member carried by the needle 
overlying said guide-plate and fulcrumed 
in fixed relation therewith with its fork 
adapted to register with the connected up 
per ends of said guide-slots, means includ 

bar and provided with a transverse slide 
way, a needle-clamp block fitted to and 
mounted within the slide-way of said mem 
ber and formed with a needle socket and 
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mounted in said socket of the clamp-block, 
a vibrating lever fulcrumed upon said sup 
porting member and provided with a lateral 
stud entering the guide-slot of the needle 
clamp block and adjustable lengthwise of 
the latter toward and from the fulcrum of 
Said lever, means for vibrating said lever, 
means including a plurality of relatively 
fixed parallel guide-ways connected at one 
end and adapted to embrace the lateral pin 
of said vibrating lever, whereby the needle 
is prevented from lateral motion excepting 
at an extreme end of its path of movement, 
and a loop-taking device coöperating with 
said needle in the production of stitches. 

22. In a buttonhole stitching machine, 
Stitch-forming mechanism comprising a rec 
tilinearly reciprocating needle-bar, a needle 
carrier movably mounted upon said needle 
bar, a lever connected with the needle-car 
lier, a lateral pin upon said lever, a needle 
mounted in said carrier, means for impart 
ing reciprocatory movements to said needle 
bar, needle-jogging means comprising a 
forked vibratory arm adapted to embrace 
said pin in the upper position of said 
needle-carrier, a rock-shaft, means for actu 
ating it, a crank-arm upon said rock-shaft, 
an operative connection intermediate said 
crank-arm and the forked vibratory arm, 
and means acting upon said pin alternately 
with said forked arm for preventing the lat 
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a guide-slot parallel therewith, a needle eral motion of the needle-carrier when out 
of operative relation with said forked arm. 

23. In a sewing machine, the combination 
with the bracket-arm and a rotary shaft dis 
posed longitudinally of the same, of a 
needle-bar mounted for rectilinear recipro 
cation in Said bracket-arm, a crank-shaft 
mounted eccentrically to said rotary shaft 
and adjacent said needle-bar, a trammel con 
nection intermediate said shafts for impart 
ing an eccelerated movement to the latter 
from said rotary shaft, an operative con 
nection intermediate said crank-shaft and 
the needle-bar for imparting reciprocating 
movements thereto, a laterally movable 
needle-clamp mounted upon said needle-bar, 
a needle mounted in said needle-clamp, a 
loop-taker and means for actuating it, an 
actuating cam upon Said rotary shaft, jog 
ging mechanism intermediate said cam and 
needle-clamp for imparting to said needle 
clamp to-and-fro lateral movements of less 
frequency than the reciprocations of said 
needle-bar, and means for rotating said 
needle and loop-taking device in unison. 
In testimony whereof, I have signed my 

name to this specification, in the presence of 
two subscribing witnesses. 

EDWARD BEECHER ALLEN. 
Witnesses: 

STANLEY N. SMITH, 
E. L. ToLLES. 
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