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UNITED STATES PATENT

OFFICE.

FREDERICK D.

TAYLOR AND JOSEPH A. VVHITD OF HARTFORD CON-
NECTICUT. |

~ BOOK-STITCHING MACHINE.

- ia CI"’IC‘ATIOI\T forming part: oi Lhetters Patent No. 365,651, dated June 28, 1887.

| App]lcﬂ,tmn filed March 3,.1886. Serial No. 193,843.

(No model.)

To all whonv Tt may concerm:
Be it known that we, FREDERICK D. TAY
LOR and JOSEPH A. WHITE, both of Hartford,

in the county of Hartiord and State of (Jon

necticut, have invented certain new and use-
ful Impr ovementsin Book-Stitehing Machmes
of which the following is a full, elear and ex-
act description, whereby any one skilled in
the art can make and use the same. '

“The object of our invention 1s to provide a.
machine by means of which a book, pamphlet,
or the like may be automatically stitched and
a knot that will not slip be tied 1n the thread,
thus sewing the several leaves seeurely to-
oether. |

Our improvement consists in the combma

tion of the several devices whereby the pam-
phlet or book 1s stitched and a knot that will
not.slip (in this instance a weaver’s knot) is
tied automatically; and it further consists in
details of the several parts of the machine and

- their combination, as more particularly here-

25

inafter deseribed, and pointed out in the
claims. -

_Referring to the aceompanying dmwmgs,
Figure 1 is a diagram view showing the rela-

- .tive position of the presser-feet and the end

30

- vices.

40

~ on plane denoted by line z x of Flg 9.

45

50

of the thread in the beginning of the operation.
Fig. 2 is a diagram view illustrating the posi-
tion of the thread in a further step in the op-
eration. Figs. 3,4, 5,6, 7, and 8 are diagram
views 111115tratmg further steps in the opera-
tion of tying the knot. Fig. 91isa detail view,
in vertical section, of the case inclosing the
operating parts,and, inside visw, ofthe several
cams, levers, connoctmg rods, and other de-
Fig. 10 is a detail tOp view of a part
of the cam- shaft, showing the cams and con-
nected levers. I‘]tr 11 18 a detail front view,
in elevation, of pfut of the machine, with parts
broken away to show construction. Fig. 12
is a detail view, in vertical transverse section,
Fln
13 is a detail view, in horizontal section, of the
casing, and, in plan view, of the lever- connec-
tion of the presser-foot 'slide. Fig. 14 18
like view, in horizontal section, of the easmg,
and, in T}hm view, of the cuttel lever and
the 100per lever. Fig. 15 is a detail view,
in horizontal section, of the casing, and, in top
view, of the carrier- shde lever and pmt of the

|

Fig. 20 is a detail view, in horizontal section,

‘yoke on plane 2 z of Flg 11.
| tail view,; in horizontal section, of,part of the

and spring.

of the same.

device for retracting the looper. Fig. 16 is a
diagram plan view showing the development

of the several cams. F]D 17 is a front view

of the cam that operates “the talke-up device. 55
Fig. 18 is a front view of the cam that oper-
ates the needle-bar. Fig. 19 isa front view of
the cam that operates the under thread-carrier.
of part of the machine on plane denoted by 6c
line y y of Fig. 11. Fig. 21 is a detail view,

in horizontal &ectmn throurrh the needle- bar
Fig. 22 1s a de-

machine on plane 2" 2" of Fig. 11. TIig. 23 1s 65
a detail front view of the loop protector slide

Fig. 24 is a detail {ront view of

the adjllstable cam. Fig. 25 1s an edge view

Fig. 26 is a detail view of the =
device used for connecting the casing and 7o
cover. I'ig, 27 18 a detail side view, on en-
larged scale, of the under thread- eaﬂ*rier Fig.
28 is a front end view of the same. Tig. 29isa
detail top view of the same. I'ig. 3018 a detail
view, on enlarged scale,of the 100per and cutter,
with parts broken away to show constructlon
Fig. 31 is a detail view of the thread-cutter.
Fig. 814 is a detail view in section of the parts
on plane #* 2* of Fig. 30. Fig. 32 1s a detail
rear view of one of the presser-feet. Iig. 3318
a detail side view of the same. Fig. 341isa de-
tail bottom view of this presser-foot. Fig.351s
arear view of the rotary presser-foot. Fig. 36

45

1s a detail side view of the rotary presser- -foot.

Fig. 37 is a detail bottom view of the rotary 8s
presser-foot. Fig. 38 1is a detall side view of
the jaws of the upper thread-carrier. Fig. 39

is a front view of the latter part with parts
broken away to show construction. Iig. 40

is a top view of the deviee shown in Fig. 38, 9o
and the arm bearing a lug that co-operates
with one of the jaws of this thread-carrier to
open the jaws i1s shown 1n top view in this fig-
ure. Fig.41isa detail front view,on enlar D‘ed‘
scale, of one of the loop- Sl)readels Fig. 42 1 is
3} detail view of this spreader looking from
the left. Fig. 43 ig a detail top view of this
100p-Spreadel Fig. 44 is a detail front view
of the loop-Spreadel appurtenant to the right-
hand needle. TFig. 45 is a detail side view of 100 |

95

| the latter,looking from the left. Fig. 46 isade-
| tail top view of the latter.

Fig. 47 is a detail




2

10

- b4 1is a front view of the latter part.

| 1.5_

20

- tail side view of the point end of an alternate

25

35
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front view of the loop-spreaderrod and the con-
necting arm between itand theloop-spreaders..
Fig. 48isa'view of the same part looking from
the left. Fig. 49 is a top view of the same
part. - Fig. 50 13 an edge view, on enlarged
scale, of the collar that connects the thread-
cutter and 1ts lever. Fig. 51 is a detail bot-
tom view of this latter part. Fig. 52 showsa,
detail side and front view of the needles used
in our machine. I'ig.53 is a detail side view,
on enlarged scale, of the loop-protector. Tig.
Iig. 55

1s a detall top view of the same. Fig. 56 isa

diagram view showing the relative position of

the loop-spreaders, the loop-protector, and the
end of the thread-carrier before the loops are
spread. Fig. 57 1s a detail top view of the
front ends. of the loop-spreaders and of the
end of the thread-carrier, illustrating the op-
eration of the latter in grasping the thread.
Iig. 53 18 a detall diagram view of the take-up
lever and 1ts connected cam. Fig. 59 is a de-

form of under thread-carrier. Tig. 60isade-
tail top view of the latter opened and part
broken away to show construction. TFig. 61is
a detail end view of the latter device as

opened. Fig. 62 18 a detail view, on enlarged

scale, In cross-section, of the slide and of the
adjustable arm on-the upper thread-earrier
slide, showing its relation to the upper thread-
carrier. Fig. 63 is a detail top view illustrat-
ing the operation of the tension device.
Our 1nvention as embodied in the within-
(escribed machine consists of a number of
mechanismsand partsadapted to tie a weaver’s
knot 1n the thread used in stitching a book or
pamphlet, and in order to get a better under-

'standing of the operation of these parts atten-

tion 1s first called to the several steps taken in
stitching and in tying the knot.

In the drawings, Figures 1 to 8
the several positions of the thread and several

- of the operating parts in saccessive steps in

45

50

stitching and tying the knot; and in Fig. 1 the
letter ¢ denotes the left-hand presser-foot, and

¢’ the right-hand presser-foot; H, the thread-

guide, and I the looper, the jaws7and j on the

~ Jower end of which grasp the end of the thread
T. In this view the thread is shown as pass-

ing through the guide in front of the foot ¢ of
one of the presser-rods and into the grasp of

- the looper-jaws. In Ifig. 2 the position of the

60

thread is shown after the looper has revolved
about the presser-foot ¢" and thrown one turn
of the thread about it. In Fig. 3 the thread is
shown alter the upper thread-carrier has
pulled out a certain length of thread and the
needles have risen through the table and
pierced thelr way through the leaveslaid upon

it, (and held there beneath the presser-feet,) the

needles rising into the central openings of the
presser-rods. In Fig. 4 the position of the

| thread is shown in the next step in the opera-

65

tion of forming the knot,where the bight of the
thread 1s thrown across the loop that was first

formed in the thread. In Fig. 5 the position |

illust-rafé _-

]

- 365,651

of the parts is shown after the needles have
been withdrawn and have pulled the loops
through the openings in the leaves. After
this the loops arespread by devices and means

hereinafter described, and the end of the

ander thread-carrier, passing through the
right-hand loop, grasps one turn of the left-
hand loop, and in its return movement pulls

the thread into the position shown in Fig. 6.

By the operation of the take-up device the
thread, while one end of it is held in the grasp
of the under thread-carrier,is pulled backward
through the.cuide and the thread thrown into
the position shown in Fig. 7, the knot, how-
ever, being shown as loosely tied; and in Fig.
8 a-further position of the knot more
closed is illustrated.

tightly

70
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In order that the several operations may be 85

performed automatically, we make use of

mechanism and devices as follows:

The letter K denotes the frame or césing of -

the machine, that is made of any suitable ma-

terial, as iron, cast to shape, and having bear- 9

ings adapted to support the several operating

shafts, levers, pivots, and other parts, and
such casing may inclose the larger part of the
mechanism, as shown 1n the drawings. °

The letter K’ denotes a cam-shaft borne in 4

suitable bearings in the frame, and having on
the rear part of the shafta cylinder with cam-
grooves A’, BB, C, D', B, and I, arranged in

‘succession from left to right, as shown in Fig.
19, and the front end of this shaft bears several

cam-blocks with peripheral and face cams.
These several camson the rearend of the shaft
operate,respectively,the connected parts of the
upper thread-carrier mechanism; A,the looper
mechanism B, the presser-slide mechanism C,
the cut-off mechanism D, the looper-lifting
mechanism K, and the mechanism F, that rocks
the upper thread - carrier to and from the
presser-feet. T'he forward-projecting arm K*
of the casing supports in suitable bearings ver-
tically-moving presser-rods G and G/, arranged

at any degired distance apart, and on an up-

right arm, I% 18 borne a table, L, with its top
sloping downward on both sides from a ver-
tical plane passing throungh the axis of the
presser-rods. DBy means of the cam C,lever e,

and connecting-rod ¢, the slides ¢* and ¢ are’
reciprocated. T'he slides are each -supported

by a screw passing through a slot in the slide
into the casing, and each has a beveled front
edge, that by contact with the sloping upper
surface of the blocks ¢' and ¢, fast to the
presser-rods, causes the latter to move length-

wise, the sloping surface of these parts being
held in contact normally and the rods lifted

by means of a spring, ¢’, held between the up-

per side of the casing and a collar on the up-

per end of each rod, as shown in Fig. 9. The
forward movement of the slide¢® pushes the
presser-rodsdown and holds between their feet
and the top of the table the leaves of a book
or pamphlet while it is being stitched by the
machine. The thread T extends from a spool,
t, through an eye, ¢, through the tension de-

100
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through an opening in the

vice 7, another 03 e, ! and the several eyes it ]

formed on the arms of the take-up device w_
tluounh the guide H in front of the plesser-

foot ¢, and '11*01111(1 the heel of the looper into
The

the grasp of the jaws i on itslower end.

movement of the cam B’ causes the lever b,

the lower end of which bearson a pin aroller
to swing back and

in contact with the cam,
forth, and by means of the link &’ flnd connect-
1ng-rod 0* causes the segmental gear I to os-
cillate about the pivot, by means of which it
1s supported on the projection fromthe casing
1n a plane ab right angles to the axis of the
presser-rod. The teeth of this segmental gear

are in mesh with teeth 0%, for med In the outm |

surface of the tubular budy b* of the looper.
This tubular body b,
sleeve closely fitted upon the presser- -rod, that
1s free to move within it, extends downw.:ud
casing, and has a
ﬂanfre b*, at its upper end engaging in a groove
in the forked end ¢ of the lever ¢ of thel(mp
er-lifting mechanism . Thelevere'ismoved
In a vertiml plane by means of the lever eand
the cam [ connecting and engaging, asshown
in Ifigs. 9, 10, and 14. The teeth ?° in the
body pmt b* of the looper are long enough to
provide for their engagement W'lt_h the tceth
of the gear 4" at all times during the opera-
tion of 1h.e-]00pm*. The shaft 1" bears on its
outer end any suitable device, as a pulley
or crank, by means of which the shaft may
be rotated so as to revolve the several cams.
The lever a is supported on a pivot, I, fast to
the casing, and its lower end is promded with
a pin, on which a roller is held in contact with
the cam A’, while the upper end of the lever

18 connected, by means of links «, to the

1C

L5

. slide «a.

short arm of a bent lever, a’, that is plvomlly
supported within the casmn S0 as to swing
in & horizontal plane, and 11ajs a slot, @’, 1n 1ts
front end, that engages a pin on the em rier-
(See IFigs. 9, 12, and 15.) This slide
i supported 1n a grooved way (see Fig. 9) and
bears the arms « and ¢, the latter being ad-
justably attached to the slide by means of a

- clamp-Dbolt that passes throngh a slot in the

50

~ The other arnm, @
outer end of the slide, and is intended to re- |

slide, and they project forward in a position
that causes them to come in contact with the
opposite sides of the upper thread-carrier, 4,
as the slide is reciprocated. The relation of
the adjustable arm ¢® tothe upper thread-car-
rier, ', 18 shown in Figs. 9 and 62 of the draw-
ings, and the slot through which the clamp-
ing-bolt passes to secare the arm and theslide
is of sufficient length to enable one to vary to
a considerable degree the distance that the
thread-carrier ¢’ mny be moved away from the
presser-rod by the movement of the slide.
>, 18 rigidly attached to the

tarn the thread-carrier to the same position
in relation to the presser-foot ¢" and the looper
each time that the slide 18 reciprocated, the
distance that the carrier «' is moved away

This
L rod, @,

from the looper only being adjustable.
upper thread-carrier, ¢', is Cborne on

that forms a sort of

‘and is held against rotary movement thereon
by means of a pin or key that takes into a
«’, in the rod, (see I'igs. 38, 39, and.
40;) but 1t is free to.-move endwise along the

groove,

rod. This rod is supported at one end bjy

link, ¢, from a projection on the side of the
arm IQ, and at the other end on the lower
arm of the lever /% that is pivoted to the cas-
ing.
lever J? by means of the connecting-rod f,
lever f, and the cam K, (see Figs. 9 10, 12

and 15,) and this Ioclﬂnp* motion of the lever
moves the rod a, and with it the upper thread-
carrier, insuch mannerthatitiscarried toward
and from a vertical plane passing through the
axisof the presser-feef, for a purpose that will
be hereinafter explai ned. The lower part of
the tubular body 4* of the looper, that extends
through the opening in the casing, is smaller
than the part above 1f, so that a Shoulder 18
formed that }limits the downward movement
of the body, while the upward movement is
Iimited by a collar, 7, clamped upon the hodv

and bearing a downward - extending leg, 7°,

that temumtes in a foot, forming tlle lowel
~one of the looper-jaws ¢, I'igs. 30 and ol.

The

A rocking movement is imparted to this

70
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80
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upper one of the jaws is formed by the lower

end of the cutter-rod d° that lies in a socket
along the inner surface of the looper - body
and bears on its upper end the T-shaped
part &, that fits into the socket d' in the col-
lar d’, (See FIQ& 50 and
thread-carrier rod with its operating-lever
d’y, Fig. 14, which is moved by the lever d
"md cam I)" Figs. 9 and 10. The lever ¢ is
divided into two parts at the pivot d° which
parts are connected by a pinin the shorb arm
of one taking into a slot in the other, and
a spring, d’, tasb to one lever, presses down-

ward with its free end upon the top of the
other in such manner as to force the collar

and the cutter-arm downward with a yielding
pressure, so that the grasp of the jaws upon

the thr ede used in stitching isa yielding gr asp.

The purpose of the dlmdod lever and Splmn 18
to enable the looper to be lifted overthe stand-

ing part of the thread without releasing the
eud from the looper-jaws.  The forward end of

the cam-shaflt K’ bears the ecam N’ of the nee-

dle-operating mechanism N, the cam O of the

b1,) that connects the

95

IOQ'

. 10§

P10

115

loop-spreader mechanism O, and the cam P’

of the under thread - carrier mechanism, P.
These Jatter mechanisms are in part attached
to the 1nner surface of the upright arm X* of
the casing, the several rods being supported
in sockets in the rod-guide Q and in the nee-
dle-bar n, which slides in a groove in the cas-
ing. The wallsof this groove hold the needle-
bar against any sidewise movement that might
result from the action of the eam N’ mpon the
roller n?

insocketsin the cross head »’ on the upper end

of the needle-bar,and needlesn’n’aresecured in
the upper ends of the needle-rods and in line

withtheiraxes. Thelowerendof thespreader-

120

12§

‘that 1s held 1n contaet with the cam
by a pm projecting from the lower end of the
- needle-barn. Theneedle- 1’*0{]&% n'are clamped

{30
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: - rod o, 18 the plate #, to which 13 pivoted the-

10

rod o rests upon the periphery of the cam-

block that bears the spreader-cam O, and the
upper end (see Figs. 47, 48, and 49) bearsa bent
arm, o/, with slots o* and o formed in parts
that lie at right angles to each other. Ifastto
the casing, near the upper end of the spreader-

loop-spreader R, which consists of a bent lever
pivoted to the plate at its angle,with a enrved
upperarm,+’, endinginafork, %, and a shorter
lever-arm, »°, bearing a pin that projeets into
theslot o® of the spreader-arm. Near the plate

~+ there 1s also secured to the casing the

20

“spreader-plate s, to which is pivoted the loop-

spreader S, which consists of a bent lever piv-
oted to the plate near itsangle, and having the
upward-extending curved arm s and thelower

-arn, 32, that Dears a pin projecting into the
~ slot ¢’ of the Sple%del arm.

T'he upper end Ot
the spreader-arm & has a broadened finger, s

w 1th a pointed end and plOJBCtll] o side par tS

The funetion of this finger §* is to spread

| the parts of Lhe loop ,while the function of the

-
-
k-
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projections s* is to throw the loop out of the
eye of the needle #°.

an BXDGHSlble lever that is made up of the parts

p" and p*, which lever is pivoted to the casing

so that lt osciliates, and in so doing moves the

thread-carrier p below the table I, in a plane.

passing through the axis of both of the presser-

rods. The parts p’ and. p* of this lever are
connected by means of bolbs that passthrough
slots in thelower part, p*, the said slots being
made in a direction across the length of thc
lever, so that when the lever is chamed in
10110*13]1 to adjust the under thread-carrier with

11*eference to the position of the table the
thread-carrier will bear the same relation to
the axis of the presser-rod G’ under the sev-
The

eral adjustments- of length possible.
slots, 16 will be noticed by an examination of

- Fig. 11, are located 1n lines that are sabstan-
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_tla,lly paxa,llel to the axis of the presser-rod
G" when this lever is in its normal position
and holds the under thread-carrier in readi-

ness to operate. A roller borne on a pin
fast to the lower end of the thread - carrier
lever 1s held in contact with the cam P’ in such
manner that by the rotation of the cam-shaft
the lever and the under thread - carrier are
oscillated, as described. 'This under thread-
carrier, p, (see Figs. 11, 27, 29, 56, 57, 59, 60,
and 61), Is composed of two lono sleuder
parts pivoted together and fonnmg jaws, the

jaw p* being attached rigidly to the upper end

of the thread-carrier lever, while the other
jaw, p’, 18 pivoted to it (see FFigs. 27 and 29)
in such manner that the jaws open on opposite
sides of the plane of movement of the thread-
carrier. The jaws are held closed by means
of a spring, p°, that is secured to the fixed
Jaw and thrusts against the side of themovable
Jaw ab a point back of the pwot, and the latter

6z jaw bearsaprojecting lug, p°, that at a certain

time in the forward movement of this thread-
carrierstrikes afixed projection,?,on thecasing

The under thread- car-
- rier, p, 18 secured to the upper section, p’, of

‘dicated in Fig. 2.

651

jaws to open just before they reach the tarther
loop. The outer end of this thread-carrier 18

pointed, to allow it to pass readily between

the strands of one loop, «/, and has a hook on
one of the jaws to catch one of the strands of

the loop w. (See Iigs. 56 and 57.) To pre-
vent this strand from being pushed to the
wrong side of the point of the thread-carrier

1S pointed and hool,. shaped, as shown but in

‘ofthe machine, (see Fig. §), and thus causesthe

70

by auy slight divergence of the latter, its end -

the modified form shown in Figs. 59, 60 and -

61 a further precauntion is taken, by m‘LLan‘.

the hook p’ on the end of the movable jaw p‘*
with a narrow socket, p°,on oneside,into which
the thinend p’ of the fixed jaw fits. This thin
end 1s rounded on the side next the opposite
jaw, so that the point lies on one side of the

central line and plane of motion of the thread-
This insures the entrance of the -

carrier.

strand between the jaws, so that it is grasped

by the hooked end when the jaws close.
The several mechanisms are operated by the

-movement of the main shaft K" and the cams

borne on'it, and the kind, degree, dnd extent
of the motion produced by theseveral camsand

‘the relation of these movements each to the

other are clearly shown in Figs. 16, 17, 18,
and 19, the direction of the movemeub bemn
indicated by the arrows overlying or ad.]acent
to the several figures.
having been placed upon the table beneath the
presser-feet, which hold them firmly upon the
table, and the thread arranged-as already de-
seribed, with its end in the grasp of the looper-
Jjaws 1, the rotary movement of the main shaft
K’ cmn%e% the looper to revolve in such man-
ner that one turn of the thread 1s thrown
around the presser-foot ¢’ in the position as in-
AE the same time the up-
per thread-carrier, 18 moved laterally to-
ward the looper by thc operation of the rock-
ing mechanism, and is swung inward toward
the thread and grasps it at a point-between

the looper - jaws and the presser-foot ¢/, the
forward movement of this upper thread-car-

rier causing the jaw «¢'* to open by the contact
of the lug ¢ on the movable Jaw with the
cam - lug a“ fixed on the ecasing, and the
tension of the spring «” causes the jaws, af-

ter the two lugs have passed each other,-to

close upon and grasp the thread. In the
meantime the needles »° #° have been lifted,
have pierced the ]eaves, and have passed
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A. number of leaves
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1nto the central sockets, ¢ J, In the presser-

feet. The end of the thread is released by the
opening of the looper-jaws ¢ and 4 by the
mechanism already described, and the npper
thread-carrier makes a return movement, (the
looper having been moved in reverse direc-
tion enough to carry it out of the way of the

thread-carrier,) carrying the thread with it
and placing 1t in a lateral socket, ¢%, in the
presser-foot ¢ in such 1308:[ti011 that it 1s thrown

into the eye of the needlen’. The looper with
its jaws held open continues its revolution in
bthe reverse direction to that which it first

[25
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made, and, catching a standing part of the | eyes without being bent. By the rotation of

thread at a point between the -presser-foot ¢’
and the thread-guide H, lifts it and throws it

into the lateral socket ¢° in the presser-foot ¢

and into the open eye or hook of the needle »°,

in the positionindicated in Tig. 4. The down-

- ward movement of both of the needles is then
begun, and the loops u %" are pulled through

the work and the table to a point below the

1o path of the under thread-carrier. While the
- loops are being formed the looper I is swung
“back and -rests in a position between the

presser-foot and the under thread-guide, H, .

the looper being lifted so as to clear the
thread, and -the cutter-blade being also raised
by the opening of the looper-jaws. The looper
rests or dwells in this position until the knot

15

hasbeentied. Each presser-foothasan outlet-

slof, ¢° (see Figs. 34 to 37,) through which the

20 thread is slipped when the loops » and «’ are
formed, and this places the length of thread
between the presser-feet closely npon the work,
enabling the turn that was formed about the
right-hand presser-foot to be slipped clear of
1t when 1t is lifted, just before the knot is
pulled taut. Assoon as the loop wis formed,
a loop-protector, v, (Figs. 11, 23, 53, 54, and
55,) is caused to hold the thread in the eye of
the needle n°. This loop-protector consists of
20
protector-slide v, that is secured to the cas-
Ing by a screw, v, passing through a slot, 7%,
1n said protector-slide and holding it against
movement by the frictional grasp of the spring
v’. Al pin projecting from the side of the
needle-bar »* is adapted, by contact with the
_pins v' on the protector-slide, to reciprocate
the latter at certain points in the reciproeat-
ing movement of the needle-barn®. The func-
tion of this protector is to hold the loop in
the grasp of the needle while the under thread-
carrier 18 making its return movement. By
the forward movement of the spreader-arm
the spreader R 1s swung forward and pushes
the left-hand strand of the loop = forward,
and ab the same time the spreader S is swung
over, so that the point of the finger is thrust

SR 4 |
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between the strands of the loop «', spread-

ing them apart and carrying the loop out of
the eye of the needle »’. The under thread-
carrier then passes through the right-hand
- loop and grasps the right-hand strand of
the loop w, and returns with it, pulling the
thread between the strands of the loop o/,
as indicated in Fig. 6 of the drawings. The
take-up lever m, that is pivoted to the frame
or casing, (see Figs. 9, 10, and 58,) is vi-
brated by means of the cam M’, a pin on the
lower end of this lever projecting into the
60 cam-groove, as shown in Fig. 58. To the up-
. per end of this take-up lever is secured a pro-
jecting arm, m’ that bears several eyes or
hooks, m’, that alternate with the ¢yes that are
fast to the frame and lie between them, as

65 shown in Fig. 9, in such manner that in the
- normal position of the lever m the thread
- 'I'may be passed freely through the several

55

a bent arm, ¢’, fast to the upper end of the.

‘pamphlet is drawn up through the opening

the cam-shaft K’ the lever m ig vibrated and
the eyes on the end of the arm »’ of the lever 7o
are'pulled aside out of line with the eyes t*, so
that a number of loops - are formed in the

thread, and in thus pulling the thread aside

that portion of the loop « that lies below the . -
made by the needle »° by this.backward pull 75
upon the standing part of the thread, and a
weaver’s knot is tightly tied. The tension of -
the thread is of conrse sufficient te overcome
the resistance to the movement of the take-up 8o
that is offered by this tying of the knot. The
table L is attached to the upright arm X°®of
the easing by means of bolts k, passing through
slots " in thelegs %% and the cam &’ bears the
handle &*, with milled head, by meansof which g5
the cam is rotated and the table set at any de-
sired height. (See Figs. 9, 10, and 24.) The
working parts of this machine are all inclosed
within the casing, and the front cover, K° is
movably attached to the arm K’ by means of go
the lug having the downturned and open slot
that fits upon a bolt or pin with a broadened
head fast to the arm, as shown in IFig. 26. AsS
soon as the knot has been securely tied, the
Jjaws ¢ of the looper are closed upon the thread, gg
the blade d' cuts off the thread, and the looper

18 revolved to the position on the left of the

presser-foot ¢, the latter having lifted to allow
the thread to pass beneath it. When thie knot
18 tied after the stitching operation, the thread
passes through the slot that joins the needle-
holes in the table, and the work is readily re-
moved therefrom. | |

1t is obvious that many of the operations in
the tying of the weaver’s knot may be per-
formed by mechanisms substantially the same
as herein described, and we do not limit our-
selves to the precise devices nor their exact
combination, as herein described, for auto-
matically tying thisknot afterstitching a book.
The main advantage of the use of this knot 1s

100

105

110

‘that it will not slip, and it overcomes a diffi-

culty present in all the prior machines of this
¢lass. | | |
The method or process involved in the op-
eration of the within-described machine isnot
herein claimed by us; but 1t forms the sub-
ject-matter of another application duly filed
in the Patent Office January 10, 1887, and of
Serial No. 223,853. . : |
- We claim as our invention— S
1. Inabook-stitehing machine, in combina-
tion, the upper thread-earrier, the table, the
reciprocating needles, the presser-rods with
feet, the revolving looper borne on one of the 125

[15

120

presser-rods and turning about its foot, the un-

der thread-carrier, and the thread-cutter, all
substantially as described.

2. In abook-stitching machine, in combina-
tion, the presser-feet with lateral slots and 130
needle-sockets, and theswinging and recipro-
cating upper thread-carrier, all substantially
as described. | o | -

3. In combination, the thread-guide H, the
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reciprocating thread-carrier a’, borne on the | 13. In combination with thelever ¢, having

swinging rod ¢°, and having jaws opened by the
forward movement of the carrier, all substan-
tially as deseribed. - S

5 4. In combination, in the thread - carrier

mechanism A of a machine of the within-de-

scribed class, the several cams, links, and le-
vers for imparting and changing the direction
of the motion of the thread-carrier, the thread-
carrier borne on the swinging rod «?, the slide
«', with a fixed.arm, o°, and an adjustable
arm, «’, adapted to engage the thread-carrier
In the movement of the slide, all substantially
as described. = | |

5. In combination, in a machine of the
within-described class, the reciprocating and

10

I5

- Swinging upper thread-carrier and its actu-

ating mechanisms A and F, the reciprocating

presser-rod G', with its foot ¢, having the |

20 thread-socket, the needle-socket, and the out-
let-slot, and the revolving loopér I, borne on
the presser-rcd G, all substantially as de-
scribed. -

~ 6. In combination, in a machine of the
L _Witfhiu*described class, the reciprocating and
Swinging upper thread carrier and its actuat-
ing mechanism A and K, the reciprocating
presser-rod G, the rotary and reciprocating
looper I, borne on the said presser-rod, and
the looper-actuating mechanisms B and E, all
substantially as deseribed.

7. In combination, in a machine of the

| "0

within-deseribed class, the reciprocating and

swinging upper thread-carrier, the recipro-
cating presser-rod, the revolving and recipro-
cating looper, and the thread-cutter, all sub-
- stantially as desceribed. | :
3. Ina book-stitching machine, in combina-
tion, a work-holding table, the reciprocating
presser-rod &, with foot ¢/, the sliding tubular
looper-body &', borne on the presser-rod, and
having the gear-teeth 3° and thread-grasping
Jaw, and the within-described loop-revolving
mechanism, as and for the purpose set forth.
9. In abook-stitching machine, in combina-
tion with the looper-lifting mechanism E, the
looper-body bearing the looper-jaw, and the
sliding thread - cutter, carrying the cutter-
blade, of the cutter mechanism D, all substan-
‘tially as described. N |
10. In combination, in a machine of the
within-described class, areciprocating presser-
rod bearing a presser-foot, a rotary and recip-
rocating looper, and a reciprocating thread-
cutter borne by the looper, all substantially
-as described. )
- 11. In a machine of the within-deseribed
- class, In combination, a work-holding table,
- a presser-rod, G, with a presser-foot, ¢, hav-
6o ing a central needle-socket, a lateral thread-
socket, and an outlet-slot, all substantially as
described. ' ' '
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~12. In combination with the leve'r ¢ of the

“looper-lifting mechanism E, the looper-body

65 0%, with a flange, b° engaging the groovein the
forked end ¢’ of the lever ¢, all substantially
as described. | R

a -forked end, ¢, withh & groove, the ‘looper-

body 0% with flange §° engaging inthegroove,

and the teeth 0°% the segmental gear §°, and con-
nected parts of the looper-rotating mechanism
B, all substantially as described. '

14. In combination,thereciprocating presser-

rod G', the tubular Iooper-body 0% free to slide
and rotate on the presser-rod, the collar ¢,
clamped to the looper-body and bearing on

75.,

the leg %, the jaw 4, the sliding cutter-rod d°,

borne in the socket in the looper-body and hav-
ing on its lower end one of the jaws, 7, and a
cutter-blade, d’, and the several connected
looper and cutter mechanisms B, D, and L, all
substantially as described. |

15. In combination with the upper thread-

carrier mechanisms, A and F, the carrier-slide

a', with arm ¢ and adjustable armi «’, the
swinging rod «’, supporting the sliding carrier

a', with the jaw ¢ having a lug, a”, the cam-
lug a', fast to the casing, and the spring «” of

the carrier, all substantially as described.
16. Inthe cutter-operating mechanism D, in
combination, thelever d, formed in two parts,

each supported on the-pivot d°, the one part

80 -
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bearing a pin taking into a slot in the other

part, and a spring, d’, fast to the one lever part
and depressing the other, the cutter-rod &,
with the jaw 5 and cutter-blade d', and the
looper-body %, supporting the complementary
jaw 4, all substantially as described.

- 17. In a machine of the within-described

class, in combination, the casing, the adjusta-

bletable L, with clamp device,the underthread-
carrier, p, and the extensible thread-carrier
lever p’, all substantially as deseribed.

- 18. In the within-deseribed book-stitching
machine, In combination, the vertically-adjust-
able table I, the under thread-carrier, p, and

the extensible carrier-lever composed of parts

p" and p* joined Dy clamping-bolts pass-
ing through slots in the part p* parallel to the

‘axis of the presser-rod G, whereby the rela-
tive position of the said axis and the point of

the thread-carrier » 1s maintained under the
several "adjustments of the lever p" as to its
length, all substantially as described.

19. In a book-stitching machine, in combi-
nation, the reciprocating and swinging upper

ICO
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thread-carrier, the adjustable table, the under

thread-carrier, the presser-feet, the recipro-

cating needles, the revolving looper and the

I20

thread - cutter borne thereon, and. the loop-

spreaders, all substantially as described.

20. In a book-stitching machine, in ecombi-
nation, the reciprocating upper thread-carrier,
a’, having thread-grasping jaws, the presser-
feet borne in the sliding presser-rods G and
(', the vertically-adjustable table L, the re-
ciprocating needles n’ and »n®, the under thread-

125

carrier, p, borne on theextensible carrvier-lever

P’y and the thread-cutter, all substantially as

“described.

130

21. In the Withinndescribed-bot)l{—stitching

machine,in combination,the extensible thread-

| carrier lever composed of the parts p” and p°, "




5

10

LS

20

365651 - _- . 7

the under thread-carrier, p, having a fixed jaw, |

p’, and a movable jaw, p*, pivoted thereto, the
closing-spring »° the movable jaw having a
projecting lug, p° and a jaw-opening lug, 7,

fast to the casing of the machine in the path

of the moving thread-carrier, all substantially
as described. |

machine, in combination, the uunder thread-
carrier, p, borne on the end of the extensible

]

Jjaw opening to.one side of the path of the cen-

ter of the carrier, the end of the movable jaw.

belng pointed and hook-shaped and having a
lateral socket, and the thin end of the fixed

jaw adapted to enter the said socket and hav- |

1ng 1S point lying to one side of the said cen-

tral line, all substantially as deseribed.
25. In combination, in the loop-spreader

mechanism O of abook-stitching machine, the

- cam-shaft K', bearing cam (¥, the reciprocat-

25
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ing spreader-rod o, with an arm, o/, and the
loop-spreaders R and S, engaged and moved

by the said spreader-rod, all substantially as

described. | ,

24. In combination, the frame or casing K?,
the loop-spreaders R and S, attached to the
casing, the reciprocating spreader-rod o, with

the angular arm o, and slots o* ¢%, in which
pins borne on the respective spreader-levers |

r* and §* engage, all substantially as deseribed.
25. In a loop-spreader, in combination, the
reciprocating - spreader-rod o, engaging the

spreader - lever, the plate #, and the bent

spreader-lever pivoted to the plate and hav-

1ng on the end of the curved upper arm the

fork ¢ all substantially as deseribed.

26. In a book-stitching machine, in combi-
nation, a table for supporting the work oper-

ated on, the reciprocating presser-feet, each :

with thread and needle sockets and outlet-
slot, the reciprocating needles, the looper, the

22. In the_withi.n-dtscribal book-stitching

lever and baving a rigid jaw, and a movable

loop-spreaders, and the thread-carriers, all
substantially as described. |

27. In a book-stitching machine, in combi-
nation with a work-holding table having an
opening for the passage of a needle and aloop

of thread, the reciprocating needle having an

open eye or hook, the vibrating loop-spreader
having the broadened finger §°, with pointed

{ end, and projecting side parts, s*, whereby a

loop, v/, is spread and disengaged from the
needle, all substantially as deseribed. |

45
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28. In a book-stitching machine, in combi-

nation, the loop-forming devices, ‘the open-
eyed needle, the loop-spreaders R and S, and

.the loop-protector ', all substantially as de-

seribed. ~ o

29. In combination with the reciprocating
needle-rod »% bearing the needle %% the loop-
protector slide 2% with the pins 2", the screw
v’yholding the slide on the casing, the spring 2",
and the pin projecting from the needle-bar
and co-operating with pins +', all substantially
as described. |

30. In combination with the within- de-

scribed loop-forming and stitching devices,

the take-up lever m, with the several thread-
‘holding eyes on thearm #*, thealternate thread-

holding eyes fast to the arm of the casing,
and the cam M’, borne on the shaft X', in slid-

ing contact with the levers, all substantially

as described. |

~ ol. In combination, in a book-stitching ma-
chine, a work-holding table, a reciprocating
presser-rod bearing a presser-foot; and a ro-
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tary and reciprocating looper bearing thread-

holding jaws, all substantially as described.

FREDERICK D. TAYLOR.
- JOSEPH A. WHITE.
Witnesses: N
- CHAS. L. BURDETT,
H. R. WILLIAMS,
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