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To all whom v may concern:

3¢ it known that I, Hovace 1. RoBuris, a
citizen of the United States, residing at New
York city, Brooklyn, county of Kings, State
of New York, have invented new and useful
Tniprovements in Thread - Stitching Ma-
chines for Pamphlets and Similar Articles,
of which the following 13 a specification.

This invention velates to thread stitching
wachines for uniting the sheets of a pam-
phlet, book or sunilar article, in such a man-
ner that the neat appearance of a hand
stiteh 1s obtained.

The machine 1s so constructed that the
needles pierce the paper from the outside
‘oward the inside, so that the burs formed
by them are concealed within the fold and
tlins do not detract from the appearance ot
the finished article.

In the accompanying drawings: Figure 1
15 a front clevation, partly broken away, of
my improved thread stitching machme; Fig.
2 a plan, partly in cection, thereot: g, 3 a

= -L = - I3 - -
cro<s section on e 3—3, g, 2, with some

of the parts cmitted; Fig. 4 a plan of the

looper-operating mechanism; Ifig. 5 a cross
section on line 5—5, Ifig. 45 Iig. 6 an en-
larged longitudinal section through one of
thie loopers, showing it closed ; 1g. 7 a simi-

far section, partly broken away, of the looper,

. I - . 3 a
showine 1t open; Ifig. 8 a detail front view,

nartly in section, of the central needle and
loop opener; Fig, 9 a side view, partly n
section, of the upper part of Fig. 8, showing
the leop opened; Fig. 10 a plan of the guide
for the loop epening shanks; Fig. 11 a detail
front view of the thread guide and cutter,
showing the parts in a position immediately
preceding the cutting operation; Ifig. 12 a
horizental section on line 12—12, Ifig. 11;

Tie. 18 a bottom view of the cutter; Ifig. 14

a2 vertieal section on line 14—14, Ing. 11;

Fie. 15 a front view of the presser foot actu-
ating

cam; I'ig. 16 a cross section on lne
16—16, ¥, 1; Figs. 17, 18 and 19 show con-
secafive stages of the stitch formed by my
improved machine, and Fig. 20 1s a detall of
the complete stiteh, with the pamphlet
omitted. '

The numerals 23, 26, 27 mdicate three
needles for forming the stitch, needle 25
being the center needle and being flanked
by needles 26, 27. Needles 23, 26, 27, are
so  ftled  into  vertically  reciprocating
plungers 28, 29, 30, respectively, that the
yeak or hook of needle 25 points forward,

18 provided.

while the beaks of ncedles 26 and 27 point
backward. Plungers 28, 29, 30 are guided
in a pair of flanges 31 projecting forwardly
from a cross bar 32 that connects the stand-
ards 33 of the machine frame. The needles
are arranged vertically below the bottom
ecdlee of a preferably V-shaped table 34 upon
which the pamphlet A, to be stitched, 18
placed with its back downward. Table 34
1s mounted upon suitable brackets 35 and
has apertures 36 which are vertically alined
with the needles. Center needle 25 receives
a  periodically interrupted upward and
downward movement and 1s adapted to be
turned through an angle of 90° for the pur-
pose hereinafter described, while needles 26
and 27 are capable of interrupted recipro-
cation only. Plungers 28, 29, 30 receive
their movement from a smtably driven
power shaft 37 mounted 1n standards 33
and provided with & fixed cam 38 for each
of the plungers. The groove 39 of each cam
is engaged by a cawm roller 40 carried by the
rear arm of an elbow lever 41 which turns
loosely on an axle 42. The front arms of
levers 41 are, by adjustable hinks 43, con-
nected to forks 44 on the lower ends of
plungers 28, 29 and 30. Iforks 44 of
plungers 29, 30 are rigidly secured to the
latter by means of set screws 45, while
plunger 28 is adapted to turn in 1ts tork 44
[or this purpose, plunger 28 1s stepped 1nto
a correspondinge bore of fork 44, as at 46,
a screw 47 preventine a disengagement of
fork and plunger, (I1g. 8). Plunger 28 1s
provided with a longitudinal cam groove 48
engaged by a stud or serew 49 tapped mnto
lower flange 31. Groove 48 1s so shaped
that the beak of ncedle 25 points forwardly
during the main part of the stroke of
plunger 28, while, when the ncedle ap-
proaches its lowermost position, 1t 1s turned
through an angle of 90°, so that the beak
points toward the right.

In order to hold the article to be stitched
down upon the table 34, during the upwaxd
movement of the needles, a presser foot 50
The latter consists of an -
clined plate, the front edge 51 of which 18
vertically alined with the lower edge of
table 34 and which is recessed as at 52 for
accommodating the needles. Presser foot
50 is lowered after a pamphlet has been
properly placed on table 34, and 1s raised
after the stitehh has been formed, to allow
the stitched article to be removed. The
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means for oper: ating presser foot 50 com-
prise a cam 93 actuating a lever 54 loosely

mounted upon axle 49. Lever 54 15, by
spring 55, connected to the rear arm ot an

5 elbow lever 56 pivoted at 57 to the machine
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- the free end 0]5 arm 67 1s
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trame. The front arm of lever 56 carries
at 1ts free end a sepgmental cam 88 having
an 1nclined groove 59. The latter 1s engaged
by a pin 60 secured {o the rear side of a flat
shank 61 projecting upwardly from foot 50.

Shank 61 1s guided 1n a groove 62 formed

63 tlnt connects stand-

1N an upper cross baxr
a suttable

ards 33, groove 62 being closed by
front plate 64.

The means for supplying the necessary
threacd to the needles, are as follows: Ver-

tically above support 84 and parallel thereto, ;

there 1s mounted 1n standards 33 a rock-
shaft 65. Upon the latter 1s rigidly mount-
el the divided hub 66 of a thread holding
arm 67. IHub 66 1s further provided with a
rearwardly extending arm 68 carrying at its
iree end EL pin 69. The latter is straddled
by the forked end 70 of a lever 71 keyed
to a pmtlﬂ 72 which turns 100561}7 1 a axed
bearing 73. To pintle 72 1s secured a cam
lever 74 actuated by a cerrespondm@ OTO0VE
of a cam ¢5 which 1s secured to shait 37,
so that the swinging movement imparted to
fever 74 by cam 70, will result 1n a corre-
sponding rocking movement of shaft 65. To
pivoted, at 76, a
finger 77 provided with a perforated beak
or eye 78 for the passage of the thread 79
and with a transverse bottom recess 80. I'in-
ger 77 1s normally turned downward by a
spring 81 secured to arm 67 and engaging a

pin 83 of f finger 77. An excessive movement

87,

—— e e T - T

of inger 77 is prevented by a pin 83 on arm :

6‘7’- which 1s enﬂaﬂed by
inger.
b.) a sultable tension device 86 bemﬁ* inter-

posed between spool and finger 77.

Upon shaft 65 1s shdably mounted a

thread carrier 87 which 1s provided with
means for cutting the thread after a length
sufliclent for forming one stitch has been sup-
plied to the needles. Carrier 87 has a di-
vided hub 88, the rotation of which on shaft
65 1s prevented by a longitudinal groove 89
in the latter, which 1s engaged by a corre-
sponding key 90 of hub 88. Carrier 87 1s
acdapted to be reciprocated on shaft 65 by
an elbow lever 91 pivoted to the machine
frame at 92. The front arm of lever 91 car-
ries a fork 98 which 18 pivoted to a sleeve
94 loosely mounted on shatft 65 between hub-
sections S88. T'o the rear arm of lever 91 is

connected, by adjustable link 95, the free end |

of a cam lever 90, loosely mounted on axle
42, Lever 96 1s actuated by a cam 97 keyed
to shatt 87, so that the oscillation of lever
96 will be transformed through link 95,
el bow lever 91, fork 93 and sleeve 94, mto

1’*e01pr catmg movement of thread carrier

a tail 84 of the |
Thread 79 is supphed from a spool

944,051

To the lower end of the latter 1s rigidly
secured one jaw 98 of a combined thread
clamp and cutter, the other movable jaw 99
of which 1s pivoted as at 100. Jaw 99 1s held
in 1ts closed position by a-spring 101 engag-

ing the beveled tail 102 of the jaw. Jaws 98 N

9J, which are beveled at their free ends, as
at 103, carry at their lower sides a pa.ir of
cutters 104.

Below t

thereto, there are arranged a pair of axially
movable loopers 105, 10() which are deswned

the central loop formed 1 manner herein-
after described, and to subsequently tighten
said loop. The correlation of the parts 18

such that looper 105 moves 1n a line back of

a vertical plane drawn through the axes of
neecles 26, 25, 27,
in a line in front of said plane. Loopers
105 and 106 are made tubular and are
clamped to a pair of slides 107, 108, engag-
e a transverse
ol bracikets 35.

a depending pin 109 engaged by a link 110
whicli is in turn connected to one arm of an
elbow lever 111 pivoted at 112.
arm of lever 111 1s, by Iink 113, connected to
a bent lever 114 loosely mounted on axle
42, Iever 114 carries a cam roller 115 en-
gaging a groove 116 of a cam 117 keyed to
shaft 37. It will be seen that the 0%0111‘1—

(lon of lever 114 will thus produce a recip-

rocating movement of slide 107 and conse-
quently of looper 105. 1o slhide 107 is se-
cured a rack 118 meshing mto a pinion 119
mounted on rail 109 at the center thereof.

Pinion 119 engages a rack 120 secured to

slide 108, so that any movement imparted to
looper 105 by cam 117 will cause a corre-
spondmu movement of looper 106 in the op-
posite direction. Kach looper is puv 0\?’14’16(_
at its inner end with a pointed hook 121, and
a throat 122, the throat of looper 105 open-
g toward the front, while throat 122 of
loc.per 106 opens tow ard the rear of the ma-
chine. Loopers 105, 106 are each provided

with a plun%l 193 influenced by a spring.

he edge of support 34 and pamllel-

to carry the free ends of the thread through ,

while 100P61‘ 106 moves

The other

75

30

a1l 150 which 1s supported
Slide 107 1s provided with -

e
o

e
11

100

105

119

194, the tension of which may be regulated

lw 1 screw 125 and lock nut 126. thoel
23 has a screw stud 127 passing thlmwh Al
slot 128 of the looper and qdapted to be en-

oaged by a fixed abutment 129. The latter
15 so positioned that plunger 123 is ad-

- vanced by spring 124 toward its seat 130

duar 1]:10 the main part of the looper stroke,
(F1e. 6). When the looper, however, pr-

proaches the end of its forward stroke, stud
127 e¢ngages abutment 129, so that when the

1()01)(31 comes to a standstill at the end of its
stroke, throat 122 1s opened, (Hig.
the reception of the thread, as will be here-
inafter more fully described,

y for

115

. }_._.I '
o
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In order to place the thread into the open'”

throats of the loopers, a pair of recipro-
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cating push bars 130, 131 are slidably se- |

cured to the bottom of rail 150. Bars 130, 131
have forked free ends, (I'igs 1 and 5), and
are simultaneously reciprocated in opposite
directions by a two-arm lever 132, pivoted
at 133 to rail 150.

has a beveled edge 134 adapted to be en-

caged by an abutment 135 on slide 108. Bar
130 terminates directly back of needle 27,
while Dar 131 extends forward beyond
needle 26, a slot 136 of bar 131
dating needle 26 during its upward move-
ment. Bars 130, 131, are held in their nor-
mal position by a aprmg 151, (IF1g. 5).

The parts are so dimensioned and timed
that loopers 105 and 106, when approaching
cach other, come 1o a standstill as soon as
the throat of looper 105 has arrived oppo-
site needle 26 and the throat of looper
106 has arrived opposite needle 27. In
this position of the loopers, both needles
26 and 27 are lowered beneath table
24, so as to draw a loop through the
pamphlel ancl through the table pu[om-
tions, as will be more fully described. The
loop held by needle 27 extends 1 front of
'afu 130, while the loop held by needle 26,
PASSEs thrmwh slot 136 of bar 131. Dmmo
the last part t of the inward race of the loop—
ers, above referred to, abutment 135 engages
lever 132 and tilts the same in such a man-
ner that bar 130 1s advanced, while bar 131
1s retracted. In thas way bar 130 will puah
the loop of needle 27 into the rearwardly
openuw throat ot looper 106, while slotted
bar 131 will draw the 100p of needle 26
into the forwardly opening throat of looper
105. The loopers, during their travel, have
to pass through the center loop Formed by
needle 25, for which purpose said loop must
be opened.  The loop- opening means coml-
prise a pair of beaked springy shanks 137
carried by a block 138 and tending owing
to their resiliency to spread or diverge at
their beaked ends. Block 138 1s pwoted at
139 to upper flange 31, a spring 140 forcing
block 138 toward 1)]11110(31 98. Shanks 137
are engaged by a guide 141 having a grad-
ually widened slob 142 within which the
shanks are recetved. Block 138 1s cut away,
as ab 148, 1 such a mauner that when plun-
oer 28 18 ra hbd the blocl and consequently
<hanks 137 are h)u.: 3L AW Ly from neecle 25.
When plunger 28 is lowerced, recess 143 will
permit spring 140 to talt chanks 137 toward
needle 25, whereby they are spread owing
to thelr ormwement with the widened sce-
tion of slot 142,

Before deseribing the operation of the
machine, 11 may be stated that during one
complete votation of shaft 37, all the vari-
Ous mmunents for stitching one pamphlet
talke place. Means may be provided for au-
10111.&1011112’ arresting the machine afier each

One arin of ] over 139 |

aCCommao- !

rorming

5

well known in the art and do not form part
of the present invention, they have not been
shown.

After one book or pamphlet has been
stitched and the machine comes to a stand-
still, presser foot 50 is raised to permit the
removal of the stitclied book and the inser-
tion of an unstitched book. Iurther, a
1@1‘1gth of thread 79 is stretched between car-

ier 87 and holder 67, the carrier and holder
hemﬂ <o set that needle 25, 1n rising, will
DASS 11011t]§ back of the thread. The ma-
chine is then started to first cause the descent
of foot 50 by means of cam 53, lever 04,
spring 55, lever 56, cam 58 and pin 60, so
that the pamph]et 18 forced into the fm'l oW
of the table. The center ncedle 25 rises
prior to the other needles, and will thus
pierce the pamphlet. This movement of
needle 25 1s effected by the center cam 38,
lever 41, link 43 and plunger 28. After the
needle has arriv ed at 1ts most clevated posi-
tion, shaft 65 18 shghtly vocked to SWH]G
carricr 87 and holder 67 backward and
thereby place the thread into the hook of the
needle, the rocking of shaft 65 being effected

by cam 75, levers i4: 71 and arm 68. Needle

95 then descends and draws a loop 144

throngh the pamphlet and support, (Fig.
17). Duri g this movement the free end of
thread 79 has been firmly held by clamp 98,
99, so that the necessary thread has been un-
wound from spool 85. Meanwhile, needles
26, 27 have also been raised by their respec-
tive cams 38 and codperating parts. After
the needles have reached their highest ]30%1-
tion, shaft 65 18 partly turned by cam 75, in
such a way that carrier 87 and holder 67
swing forward and thus placo the thread
into the hooks of needles 26, All three
needles will now descend, ‘rhe ueuter needle
a large loop before the flanking
needles draw the thread through the pam-
phlet. After this large loop has been formed,
needles 26, 27 will draw the thread through
the pamphlet and will temporarily stop
when having arrived slightly beneath loop-
ors 105 and 106. During the descent of
needie 26, the free end of the thread will be
drawn out of clamyp 98, 99, while the thread
ot needle 27 will extend upwm d through eye

78 to spool 85. During the last part of the
d(m nward movement of needle 25, the latter
will be turned through an angle of 90° by
the engugement of stud 49 with oroove 48,
while simultaneously the upper end of
plunger 28 will arrive opposite recess 143.
Shanks 137 will thus swing to the right, to
first enter the center loop ‘md to then spr ead
the same while the loop 1s still engaged by
needle 25, (Kigs. 9 and 18). Loopels 105,
106 have meanwhile started thewr inward
movement which 1s effected through cam

117, lever 1ll~ link 113, lever 111, Shde 107,

70
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complete rotation, but as such means are | rack 118, pinion 119, rack 120 and slide 108. 130
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During the last part of their travel, studs ; obvicus that their number m

127 encounter abutments 129 Whereby plun-
gers 123 are retarded to open the throat 122
of each looper. Bar 130 will now advance
to force the thread held by needle 27 into

looper 106, while bar 131 will recede to draw
‘the thread held by needle 26 1into looper 105,

such movements being effected by the en.-
cagement of lever 35 with abutment 135.
Meanwhile carrier 87 has traveled toward
the right, this movement being efiected
throuﬁh cam 97, lever 96, link 95 “and lever
91. Dlll"lllﬂ the last part of the movement
78 of finger 77 enters be-
tween jaws 98 99, and thereby opens front
jaw 99, 51111111tf111eously placing the thread
dependmg from beak T8 between the jaws
and also between cutters 104. BFinally, beak
(8 enters the recessed top of jaws 98, 99 to
permit spring 101 to throw jaw 99 aoamst
jaw 98, whereby the upper section of the
thread is firmly grasped by the jaws, while
the lower cectlon 1s severecd by the cutters.
Carrier 87 now returns to its original posi-
tion, (Fig. 1), thereby unwinding a corre-
51’)011{1111{} lenﬁth of thlead from Spool 34,
After the loops engaged by needles 26, 27

have been introduced into the open throats
122 of loopers 105, 106, in the manner de-
scribed, the needles descend and the loopers
return toward their original position. Dur-
ing the first part of this receding movement
of the loopers, plungers 123 will remain sta-
tionary, but when the beaks of the loopers
abut against the plungers, the latter will be
taken along, thereby holding the threads
with a clamping power correepondmg to the

tension of springs 124. The movements of

the needles and loopers should be so timed,
that the loopers ave not closed until after
the free end of each loop has cleared the
looper, so that but a single thread 1s grasped
by the latter. Durmg the movement de-
scribed, needle 25 has been partly raised to

liberate the center loop 144, previously held |

thereby, so that the 10013615 during the re-
mainder of their return stroke, i pulling

their threads, will close said loop upon the

free ends 1%-), 146, of the stitch thus formed,
whereby said ends will oradually slip out of
the looper throats. DBy properly setting
screws 125, to regulate the tension of springs
124, the force with which loop 144 1s locked
may be readily adjusted.

It will be seen that 1n my i1mproved ma-
chine the sheets of a pamphlet, book or simi-
lar article may be automatically united by a
stitch which has, substantially, the appear-

ance of a hand-made stitch. As the needles
plerce the pamphlet from the outside to-
ward the inside. the burs will project from
the mner fold of the paper, so that they are
concealed from view and Wﬂl not detract
from the appearance of the finished article.

944,051

may be mulfi-

plied if desired. Kurthermore, the machine
pel mits the uniting of different numbers of
Jleaves without requiring any adjustment for
this purpose. This 1e‘1,dy adaptability of

the machine is due to the spring interpolated
between the presser foot and 1its actuating

canl. It will be seen that the greater the
thickness of the pamphlet, the more Wlll
spring become compressed, S0 that in this
Wway the pamphlet is held down with a force
increasing with the thickness of the pam-
phlet. Thus the tendency of the needles to

raise the sheets, when piercing the same, and
which tendency increases with the thickness
of the pamphlet, 1s compensated for.

I claim—

1. A stitching machine, comprising a sup-
port adapted to receive the article to be
stitched, means for stretching a length of
thread along said support, a center needle
adapted to engage said thread and loop the
same through said article, a pair of flanking
needles adar pted to separfltely pass the thlead
through 5ald article, and a pair of loopers
adapted to engage said thread and draw the
same through the loop.

2. A stltchmﬂ machine, comprising a sup-
port adapted fo receive the article to be
stitched, means for stretching a length of
thread a ong said support, a “center needle
adapted to engage said thread and loop the
same through said article, a pair of flanking
needles adapted to draw the thread through
the article, means for distending the loop be-
low the article, and a pair of loopers adapted
to engage the thread and draw the same
thmtwh the loop.

3. A stitching machine, comprising a cen-
ter needle, a pair of ﬂanl{mg neadles, a thread
holder, a combined thread clamp and cutter
adapted to engage the thread holder, means
for rocking said holder and clamp, and a
pair of- l"e{}lpI‘OC‘ltlﬂﬂ loopers adapted to co-
operate with the needles. -

4. In a stitching machine, a center neeale,
a pair of :;1111{1110 1leedles, rock shaft, a
thread holder secured ther etoj 8 SPring-in-
fluenced finger pivoted to said holder, a
thread carrier slidable on the rock shait, a
combined thread clamp and cutter secured
to the carrier and adapted to be operatively

engaged by the finger, and a pair of recipro-
cating loopers adapted to cobperate with the

needle
5. In a stitching machine, a center needle

a palr of “qnhmﬂ neectles, a pair of loopers;
coGperating with the needles, a rock shaft, a
thread holder secured thereto, a perforated
spring-influenced finger pivoted to said

holder, a thread carrier slidable on the rock

shatt, a jaw rigidly secured to the carrier, a

the
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cotperating spring-influenced movable jaw

adapted to be engaged by the finger, and a

Though three needles have been shown, it is | pair of cutting blades secured to the jaws.
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6. In a stitching machine, a center needle,
a pair of flanking needles, a first looper mov-
able back of a plane drawn through the
needles, a second looper movable in front of
said plane, means for reciprocating the first
looper, and means for operatively connect-
ing the second looper to the first looper for
simultaneously reciprocating said loopers i
opposite directions.

7. In a stitching machine, a center needle, |

a pair of flanking needles, a first looper mov-
able back of the needles, a second looper
movable in front of the needles, a first slide
supporting the first looper, a second slide
supporting the second looper, racks secured
to the slides, and a piniton engaging the
racks.

3. In a stitching machine, a needle, a tubu-
lar slotted looper having a throat, means for
reciprocating the looper to carry its throat
opposite the needle, a plunger within the
bore of the looper, a spring contained within
the looper and engaging the plunger, a stud
on the plunger engaging the looper-slot, and
an abutment adapted to be engaged by the
stud.

9. In a stitching machine, a vertically re-
ciprocative plunger, a needle secured thereto,

>

a pivoted block having a recess that 1is

adapted to be engaged by the plunger, a :

spring engaging the block and holding the
block in engagement with the plunger, a
pair of diverging shanks secured to the
block, and a slotted guide engaging said
shanks. '

10. A stiteching machine, comprising a sup-
port adapted to receive the article to be
stitched, means for stretching a length of
thread above and along said support, a cen-
ter needle adapted to engage said thread and
loop the same through said article, means
for rocking the center needle, an opener
adapted to enter the loop formed by the cen-
ter needle and to distend said loop, a pair of
needles flanking the center needle and adapt-
ed to separately pass the thread through the
article, and a pair of loopers adapted to en-
oage said thread and draw the same through
the loop.

Signed by me at New York city, (Man-
hattan,) N. Y., this 19th day of December

1908.
HORACE L. ROBERTS.
Witnesses:
Franx v. BRrIiesEN,
W. R. ScuuoLz.
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