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UNITED STATE

PATENT OFFICE.

WENTWORTH G. TREVETTE, OF CHICAGO, ILLINOIS, ASSIGNOR, BY DIRECT
~ AND MESNE ASSIGNMENTS, TO TREVETTE MACHINE COMPANY, OF SAME

PLACE.

r—-n T =mn

. BOOK-SE_WING MACHINE.

SPECIFICATION :tonmng part of Le‘tters Pa,tent No, 671,530, dated Aprﬂ 9, 1901
Appllca.’slun filed Maroh 5, 1900. Serial No, 7,314, (No model. ) |

To a,ZZ whom it may concern:
e it known that I, WENTWORTH G. TRE-

VETTE a citizen of _the United States, resid-
ing at 115 Monroe street, Chicago, in the |

g5 county of Cook and State of Illinois, have in-

vented certain new and useful Improvements
in Book-Sewing Machines, of which the fol- |
| Whereby 18 pleuvented the unraveling of the

lowing 18 a speclﬁc&blon
Thls invention relates to improvements in
10 that class of machinesespecially designed for

sewing together the leaves and signatures of

a book, of which there are many examples in
the art. 1t i1s the common practice in this

art to first form the printed leaves of a book

15 into signatures, a number of which when

‘united in successive order constitute a com- .
The signatures are generally ar-

- plete book.
ranged in proper orderina pileinconvenient
reach of the operator, by whom they are fed

zo to the book-sewing machine. The signatures

are fed continuously and sewed together in
suceessive order without regard to the num-

ber which constitutes a book; butafter being
| - sewed together the threads uniting the last
- 25 signature of each book with the first signa-

ture of the next book are cut so as to leave a

complete volume with all of the signatures

constituting the book sewed together.

30 Loopeldtm
porting and presenting the signatures to the
needles, for punching or pen*forating the sig-

natures for the threaded needles to pass
through, for operating semicircular needles

35 10 sew the thread through the signatures, for

looping the thread in codperation with the

needle to form successive knots in the thread,
for packing or grouping the sewed signatures,
and for the formation of some peculiar style

. 40 of knot whereby the various signatures are
- conuected towebherdmmw the sewing opera-

tion.

My inv ention has for 1ts pumaly object to -
“improve upon the construction of, the mode

45 of operation of, and the result 'produced by
each such group of mechanism in machines
of this c¢lass, whereby the construction and
mode of operation of the machine will be
greatly simplified, the prodact thereof will be

5o greatly increased, bll'e-labpr and power for |

|||||||
......

| operating the machine will be considerably

lessened, the making of false stitches or the
Sklpplﬂ”‘ of sbltches is obviated, the use of
two separate threads to form a 1001{ stitch 18
rendered possible, and the formation of a 55
novel style of knotin these threads after the
sewing of each signature is accomplished,

stitches or the separation of the swnatules
should any threads be‘rween the knotg be cut 60
or broken.

More bpeclﬁbally my invention has for its
objects the provision of groups of codperat-
ing mechanisms for attaining the foregoing
obJecLb, among - which are the tollowmﬂ' 65
First, pairs of semicircular needles moun ted
upon a common center, whereby the use of
two threads simultaneously to form a novel
and improved lock-stitch is rendered possi-
ble; second, substantial, simple, and efficient 7o
means for punching the holes in the signa-
tures in order that the needles may pass
freely through the same, such punches be-
ing formed and coOperating with the. nee-
dles in such manner as to obviate the use of 45
separate and independent punches and the
machinery necessary to operate the same;

_ . 1 third, a looper cobperating with each pair of
There 18 common to many such machines
groups of mechanism for sup-

needles so constructed and arranged that it
performs the different functionsallotted to it -8c
positively with a minimuam of machinery and

‘80 as to render it impossible for the point of
the needle to pass outside of the loop formed

in the thread by the looper,and thus skip a
stitch, make an improper stilch or c¢ut or 8s
br ea,k the thread, and, fourth, means for pro-
ducing such a sequence and eyele of- opera-
tions of the foregoing groups of mechanism or

instrumen l;.;hhbles as tlmt thesignatures will at

the proper time be pteSentedtothe needle,will go
be punched, will ‘have the needles bhreaded
therein and sewed therethrough, and will
have the separate threads of each pair of
needles so interlooped, locked, and knotted
upon one another as to form the so-called g5
‘““ Jock-stitch,” not only providing a knot for
each signature, butconnecting each signature
with those upon either side of it in such man-
ner that the stitches will not unravel or the sig-
natures separate notwithstanding the thr edds 100
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connecting the signatures are cut or broken,
as has heretofore been the case. These and
such other objects, as may hereinafter ap-

pear, are attained by the devices illustrated

in the accompanying drawings, in which—
Figure 1 represents a side elevation of a

book-sewing machine embodying my inven--

tion. - Fig. 3is a front elevation thereof. Fig.
3isa eentt'a,l longitudinal section of thesame;
Fig. 34, a dmgrammatw representation of the
path of movement of the feed-arms. Higs.
4, 5, 6, and 7 are detail perspective views
showing the various steps of sewing and form-

ing the knotin the thread, which will be here-
Kig. 8 represents-
a perspective view of a knot formed in the -
- threads, but before it is tightened.

inafter desecribed in detail.

Hig. 9is .

- an enlamed vertical section through the ap-
per part of the machine on subsmnt.ully the :

20

10 10 of Fig. 9.
of the needle-gang, packers, and knotters |

30

33

same line as Kig. .
plan view of the gang of needles and their
directly- cooperabm parts, taken on the line
Fig. 11 is a front elevation

detached. Flers 12 and 13 are respectively
a pelspechwe view of a side elevation of a
pair of needles. Fig. 14 is a detail perspec-
tive view of a looper.
view of the saddle for holdmcr the signatures.

Figs. 16, 17, 18, and 19 are debdll views of;
- the loop holders and tighteners and their op- |

erating mechanisms. Flgs 20, 21, and 22 are
detail views of the packer and 1138 direct]y-
cobperating mechanism.

Similar characters-of reference mdleate the

same partsin the several figures of the draw- |

| II]‘D"S

40

55

6o

Refeumg by characters to the a,ceomp:m V- |

ing drawings, A indicates the side frames,
which may. be of any suitable .configuration,
dimensions, and arrangement and umted to-

getherin any well- L‘n_own or convenient man-
ner, 8o as to form a support for the operating |
parts of my deviee.
ranged the mechanism for operating the feed-
T'hesearins

Below the table B isar-

arms, which I will first desecribe.
C and D are preferably two in number, ex-
tending horizontally across the front of the

machme forward of the frames and are 111 the |

shape of gibbet-arms, being respectively sup-
ported at opposite sufies by vertical posts E,
each mounted upon the forward end of -a pair
of horizontal guide-rods F, disposed in the
same vertical plane one above theother.

isms are exact. duplicates, a description of one
and the reference characters applled thereto
willsuffice for both. The guide-rods I are sup-

ported atopposite ends in horizontal bearings
(&, formed upon vertical sleeves I, loesely
mounted upon verticalguide-bars1 and rigidly
connected together by a cross-bar J.

1t will

- thus be gseen tha,t the guide-rods F are free to

have a horizontal 10[1“‘11111(1111&1 movement in
their bearings G and may also have imparted
thereto a Verl;lcal bodily movement through
the intermediary of bezu ing-sleeves H, Wthh

IFig. 10 represents a

Fig. 15 is a detail plan |

el L T e e R T |

As i
these feed-arms and their operating mechan-

671,530

i slide freely up and down npon theirguide-bars.

This capability of movement is provided so
that an orbital travel may be imparted to the
feed-arms carried by the guide-rods. The
orbit traversed by the feed-arm is indicated
diagrammatically with substantial correct-

70

ness in Fig. 3%, the arrows showing the direc-

tion of movement of the arm in traversingits

orbit. To produce thismovement of the feed-
arm, I provide a system of cawms and cam-.
1-levers, that are more clearly illustrated in

Fig. 3, and the bodily vertical movement of
the guide-rods is produced by meauns of the
cam-lever K, connected at one end by a pin-
and-slot connection with the cross-bar J at
the center of length thereof and at its oppo-
site end pivoted at L. to the rear side of the
frame A of themachine. Pivotally.connected
with the lever K, between its ends, isa cam-

arm M, carrying a roller N thereop near the

0pp081te end thereof, which roller tlavels in

wheel P, rwldly mounted upon a shaft Q,
;journa,led in the frame of the machine. The
lower end of the cam-arm M is provided with

a longitudinalslot R, through which the shaft
Q passes, thus aﬁordmﬂ' a crulde for the said

arm in its movements 1nduced by the cam.

To produce the horizontal longitudinal
movement of the gnide-rods F, I p10v1dea, le-
ver S, a cam-arm T and a cam-whepl U, pro-

,wded with a camway, which are duplicates

in construction and mode-of operation.of the
iever K, cam-arm M, and cam-wheel P, the

75

30

a camway O, for med in the face of & cam-

90

95

100

ea,m-wheel U being also rwldly mounted on

the shaft Q, while the lever S is pivoted near

the bottom.of the side frames of the machine,
so as to stand in a nearly upmﬂ‘ht pf;asmon
The upper end of the lever S earries a pin or

| roller V, engaging a straight camway W in

105

Slotted fra;me X llﬂ'ldly cae(,med to the 1.

! mde rods F.

I propose toso arrange the cam ways of the

| cam-wheels P and U, Whleh rotate 1n unison,
as that part of the time during each revolu-
‘tion of the shaft both ahorlzontal and a ver-
tical movemensshall beimparted tothe wulde- |

rods, .and cousequently to the feed-arm, and

at other fimes .only one of smd m.iovementb

'''''

tlme% no- 1’110\7611161113 shall be im pa,rtad thel et0

at rest. Wlbhout describing in detail the

movements as produced, I w:lll state that if
the cams are so arranged as to impart to

the feed-arm substantially the orbital travel
illustrated in Fig. 34, which any skilled me-

chaniccanr eddlly pr oduce the results songht

by -me will be attained. At the two pomtb
indicated by a *‘*” the feed-arm is at rest,

the lower ¢ *” indicating the point at Whmh
it receives the smnat_u_rea corresponding to
the dotted position shown in Fig. 3, and the
upper ““*” indicating the point (Lt Whl(,h the
arm holds the swnature up to the needles
wdmmg the sewing operation, corresponding
| with the posmmn of the feed -arm shown'by the

I10

115

the feed-arm at such time being momentar 11_3:r

120

12-5

130
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full lines in Fig. 3. It will also be understood | pelled to hold the signature suspended and

that the feed-arms are intended to alternate
with each other in their movements, so as to
successively receive the signatures and carry
the same to the needles. In the drawings 1
have shown two of these feed-arms, which 1L
have before stated are in the shape ot gibbet-
arms, which, although they extend nearly
across the machine, will pass each other in
traversing their orbit, because as one goes
up the other goes down in different planes.
Operatinginconjunction with thesefeed-arms

is the stationarysaddle Y, secured to a brack-

20

30

33

40

55

60

et-arm extending from one of the side frames
A of the machine, said saddle being substan-

tially V-shaped in end view, with the apex

uppermost, as will be seen by an inspection
of Fig. 3. The inner side of the saddle, at
the inner end thereof—thatis, the end toward
the feed arms—is cut away, asshown at Z in
Fig. 15, so as to permit the feed-arms to come
up underneath the front side of the saddle
and pass out of the back side through the
cut Z, thus insuring that the feed-arms will

- come up as close as possible to the saddle to

insure ease in sliding the signatures from the
saadle onto the arms, while the latter are
momentarily at rest on a line with the saddle,
as illustrated in K'ig. 2.

The peculiar mode of operation of the feed-

arms is of the utmost importance ina machine
of this class, as the operation of these arms,
or rather the mode of feeding, practically de-
termines the speed at which the machine may
be run, and therefore limits and determines
the capacity of the machine. The advan-
tages of the described arrangement of the
feed-arm and saddle are that they allow the
attendant or feeder to place the signatures In
position to be presented to the needles for
sewing with a minimum expenditure of time,
of energy, and skill, thereby enabling the op-
erator to feed the signatures more rapidly
than has heretofore been possible, and con-
sequently enabling the machine tosewa much
greater number of books during a day than
by the present method of placing the signa-
tures directly on the intermittently-moving
feed-arm. This will be appreciated when 1t
is understood that to feed the signatures to
the feed-arm as at present constructed and
operated the feeder must pick up a signature
with the left hand, bring it forward, and hold
it suspended for a time, afterward grasping
it with the right hand and carefully placing
it un the feed-arm, which must remain in po-
sition, inactive, a sufficient length of time to
allow this to be done properly and uniformly
each time. With myinvention, however, the

signature is picked up by the feeder with his

left hand and thrown carelessly across the

saddle, whereit remains until the moving arm,

presents itself, when it is slid onto the arm by
a simple sweep of the right hand. Itwill thus
be seen that assoon as the signature has been

thrown across the saddle the left hand is free |
to reach for another signature, not being com- |

near 1ts

pass it to the right hand, while the time that
the feed-arm must remain at rest to receive
the signature is reduced to the minimum and,
in fact, is merely momentary, being scarcely
appreciable and little more than sufficient to
change the direction of its movement from
the vertical to the horizontal, as shown by the
diagram in KFig. 3. As the speed at which a
book-sewing machine can be run is governed
entirely by the time it requires the attendant
to pick up and place the signatures in proper
position on the feed-arms, the importance of
my arrangement will be readily understood,
for the movements of the operator are so sim-
plified that this time is reduced to the mini-
mum. The machine can be allowed to run
very rapidly, and the product of the machine
as compared with other machines as hereto-
fore constructed and operated isinereased two
three, and even’ four fold, according to the
dexterity of the individual operator, while at
the same time a mere novice can feed the ma-

chine more rapidly than askilled operator can

feed a machine of prior construetions. To
insure the best results, a gage a of some suit-
able construction should be secured to the up-
per edge of the feed-arm, so as to insure the
stopping of the signatures at the proper place
upon the arm when slid thereon.

The needles by which the sewing is doune
are arranged in a horizontal gang at thefront
edge of the machine, as shown more clearly

in Figs. 10 and 11, the gang being composed

of any desired number of pairs of semicircu-
lar needles, the needles of each palr being
mounted on a comwmon center, but pointing
in opposite directions and moving alternately
in opposite directions to pass the thread-loop
through the signatures. Taking asingle pair
of such needles, which is illustrated in detail
in Figs. 12 and 13, D and ¢ indicate the two
needles, which may be of the usual form com-
mon in this art, excepting that the needles
while mounted upon a common center are fas-
tened to independently - rotatable supports.
For instance, the needle b (see Fig. 9) is
mounted rigidly upon the end of a shaft d,
suitably journaled in an elevated frame ex-
tending above the table B of the machine,
two parallel bars ¢ and f extending trans-
versely of the machine, one fixed and the
other laterally movable, as will be explained

further on, constituting the bearings for said

shaft. The other needle cis fixedly mounted
upon the eund of a sleeve g, which is-loose
upon the shaft d and is confined between the
hub of the needle b or a collar on the end of
the shaft d, carrying said needle, and a pin-
ion h, keyed or otherwise rigidly secured to
the shaft d next to the fixed bar f. A com-
panion pinion ¢ is keyed upon the sleeve g
inner end. These pinions afford
means for actuating the needles, which are
passed back aud forth through the signatures
in the sewing operation by means of the rack-

‘bars j and k, located side by side between the

70

75

30
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100

105
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bars e and f and respectively engaging the | b or ¢ is to perform the sewing of the particu-
pinions /2~ and ¢ The rack-bars project be- | lar signature, the needles and their directly-
yond theside frames of the machine, asshown | operating mechanism are shifted laterally— 7o
in Kigs. 1 and 2, and are respectively recip- | that is, parallel to their axes—so as to bring

5 rocated by vibrating cam-levers [ and-m, piv- | the point of the needle in a line with the holes
oted to the side frame of the machine, which | punchedin the back of thesignature,in which
levers carry pins or rollers upon their lower | position they are bound to ‘‘find” the holes,
ends engaging camways in the side faces of | becatse they were formed by the punches on 7z
the cam-wheels 7 and 0 in a manner which | the same radius as the needles. This opera-

1o will be well understood, whereby the move- | tion of the needles is brought about by the
ment of the needlesis accomplished in proper | lateral shifting of the guide-bar e, in which
time with reference to the time of action of | the shafis operating the needles are longitu-
all of the other parts of the machine. ‘dinally immovable, although free to rotate— 8o

Each needle is provided on its heel with a | that is to say, the shaft d, the sleeve ¢, the -

15 punch p on the same radius asthe needle, by | pins, and the needle-hubs are arranged to so
which the holes in the backs of thesignatures | abut against one another that the bar e can-
are made through which to pass the needles | not be moved laterally without moving both

‘and threads. It will be noted by reference | of the needles, punches, and the needle-op- 83
‘to Kigs. 12 and 13 that these punches stand. -erating shafts and gears. This lateral shift-

20 1n a central position between the two needles, | ing of the needles alternately in opposite di-
each punch being set to one‘side of the nee- | rections is very simply brought about by the
dle to which it is attached. The needles of | devices illustrated more particularly in Figs.
each pair work alternately—that is to say, | 9 and 10, comprising two pairs of arms» and go
while one needle is forming a knot the other '8, one pair of which—say the pair r—is rig-

25 needle Is, to all intents and purposes, at rest, | idly secured at one end to the rack-bar 7,
as 1t is out of engagement with the signature. | while the other pair, s, is rigidly secured at
In this way each pair of needles forms two | one end to the rack-bar k, both of said arms
separate lines of sewing, although each line | projecting freely forward above the bar e. g5
18 knotted and interlocked with the other, as | In the top of said bar is formed, adjacent to

30 will be explained farther on, and each nee- |'each set of arms, a pair of cam-groovestand
dle forms a knet on the alternatesignatures, | u. Depending from the pair of arms r is a
o that in the completed sewing the knots are | pin or other projection v, engaging the cam-
alternately disposed in the parallel lines of | groove ¢ of each pair of grooves, and a like 100
stitching. It is therefore necessary that two | pin or projection on each of the arms s en-

35 holes should be formed in the back of the sig- | gages the groove u of each pair. Eachof the

- nature in a straight line, one for the needle- | four cam-grooves ¢ and % has two straight
point to enter and the other for it to pass out | portions extending longitudinally of the bar
of, 1t being understood, of course, that the e and an intermediate angular portion con- 103
needle backs out or retraces its path of move- ‘necting the two straight portions. The op-

40 ment, and as- the needles cannot, in the na- | posite straight end portion of each groove of
ture of things, be loecated in the same verti- | a pair is considerably wider than the diame-
cal plane, but must be side by side, it is neec- ter-or thickness of the pin or projection v, so

~ essary that they be alternately shifted in op- | as to allow of lateral movement of the pin 110
posite directions, so as to bring them suceces- | therein, while the opposite straight ends of

45 sively and in proper time to the central line | each pair of grooves, as well as the angular

ot the punches, so that each needle may pass | portions thereof, are of a- width substantially
through the pair of holes punched therefor corresponding with that of the pin or.projec-
on the central line of the back of the signa- | tion, so that when the pin or projection isin 115
ture. 1t will be noted by reference more par- | the narrow straight portion or the angular

s5¢ ticalarly to Fig. 9 that the upper edge of the | portion of the groove it is active, while in the

~ feed-arm D has formed thereon a longitu- | wider portions of each groove it is inactive,
dinal groove g to receive the needles in the | the pin or projection on the pair of arms s
act of sewing after they have passed through | being in the wide portions of the grooves u 120

- the signature, which straddles the arm in the | whenever the pins on the pair of arms r are

55 usual way, with the center of its back imme- | in the narrow angular or straight portions of
diately above the groove, the punches p be- | the grooves {, and vice versa. "
ing also normally located immediately above | In Fig. 10 I have shown by arrows the di-

- sald groove, centrally thereof. Thus when | rections of movements of the rack-barsjand 125
the signature is brought up under the needles | & when the needles are commencing to work

6o in position for sewing the first operation is a | and after the punching has been done, the
slight reversed rotation of each of the nee- | parts beingshown in their respective positions
dles, which forees the punches down instead | either 1mmediately before or immediately
of the needles, the punches thus perforating ! after the punching operation has been per- 130

- the signature on a line at the center of the | formed. .It will be noted that all of the pins

65 backof thesignature. Thisactionisreversed | v are in the wide parts of the grooves and that

to withdraw the punches from the signature, | a movement of the rack-bars either simulta-

neously or successively in the opposite direc-

and then, according to which of the needles |
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tions from those indicated by the arrows on
the drawings will eause the pins to traverse
the broad portions of the grooves ¢ and u to-
ward the outer ends thereof without causing
any movement whatever of the bare, the en-
acagement of the pinsov of the respective pair
of arms with the opposite side walls of the
grooves ¢ and w in faect serving to prevent
movement of the bar e, which is thus locked
in its normal middle position during the
punching operation. If now we assume that
the first needle to commence work is the niee-
dle b, operated by the rack-bar 7, it will be
seen that the first movement of said bar 1n
the direction indicated by the arrow will
cause the bar e to shift toward the rack-bar

7, carrying with it both of the needles and

their operating-shafts to a point half-way be-
tween the normal position of the two nee-
dles—that is, on the central line of the sig-
nature immmediately above the groove ¢ in the
feed-arm and in position to pass through the

ture, the needle being maintained and locked

‘two holes previously punched in the signa-

in this position during its movement forward

and backward through the signature—thatis,
during a complete reciprocation of the bar j—
by the engagement of the pins ¥ on the arms
r with the narrow straight portions of the
agrooves f, the engagement of the pins with
the angular portions of which grooves have
caused the lateral movement of the bar. The
return of the bar 7 to its initial position re-
stores the parts to the position shown in Kig.
10, and if now after the operation of the
punches, as before described, the other nee-
dle ¢ commences work the first operation
will be the shifting of the bar ¢ outwardly or
away from the rack-bar k&, carrying the nee-
dle ¢ to the central line of the back of the
signature, the operation of the parts with
this needle exactly duplicating the operations
of the needle b. It will thus be seen that the
needles b and ¢ operate alternately to form a
knot, one forming a knot on one line of
punches or line of stitching and the other
forming its knot on the other line of punches
and stitching, each forming a knot on the back
of alternatesignatures,which aresuccessively
and timely brought in position for operations

of the punches and needles, it being under-

stood that the punches must operate for the
operation of each needle. | |
The use of two semicirenlar needles mount-
ed on a common centerand moving alternately
in opposite directions to pass the thread-loop
through the signatures is entirely novel, so
far as [ am aware, and is superior to any pre-
vious econstruction or arrangement of the
needles in that it permits of the use of two
threads, in that it enables the formation of a
iock-stiteh, by which the unraveling of the
threads or the separation of the signatures is
prevented when the signatures are eut apart,
and in that they permit of a more rapid op-
eration of the machine, as [ have two needles
at work where heretofore but one has been em-

| ployed.

O

[ o ™

The use of the pair of needles also
permits the use of the substantial, simple,
and efficient means of punching the holes In
the back of the signature in order that the
curved needles may pass freely through the
paper, which punches, being mounted on the
same radius as and on the heel of the needles,
obviate the use of separate punches and the
machinery necessary to operate the same, as
by my invention the same mechanism that
operates the needlesalso operates the punches
by simply “backing np” the needles. An-
other important advantage in the cooperation
of the punches and needles arises from the
punches being formed on the same radius as
the needles, which renders it impossible to

punch the holes in any but the proper place

and compels the needles to always find the
holes. Furthermore, while in carrying out
the broad idea of my invention I do not de-
sire to limit myself toany particular construc-
tion of needles and punches, except.that they
shall be in pairs upon a common center, L am

enabled to produce an exceedingly cheap,

simple, and strong needle and punch out of

‘a single piece of wire, as clearly illustrated

75

8o

ale

in Figs. 12 and 13, by bending the same be-

tween the needle and the punch, so as toform
the hub therefor, the ends of the wires ter-
minating in and forming the punch and nee-
dle-point, respectively. Of course the needle

riphery, in which the thread laces while be-
ing passed through the signature. Colperat-
ing with each pair of needles is a looper of

95

' has the usual groove in its back or outer pe-

I0O

novel construction and mode of operation, 1t

having heretofore been invariably necessary
to provide a looper for each needle. As my
needles, however, operate alternately, I am
enabled to utilize a single looper for each pair
of needles, said looper cotperating alternately
with said needles. There 1s therefore one
looper for each pair of needles, as shown 1n

Fig. 10, these loopers being in the form of

hooks and having the general shape of a half
of an arrow-head cut transversely through
the point and provided with a hole for the
passage of the needle through the hook.
These loopers 1 are all mounted In a gang
in front of the needles in a movable frame 2,

10§

11O

115

having a rack-bar 3 slidably and longitudi- .

nally mounted therein, a tongue-and-grooved
or dovetail connection between the frame and

‘the rack-bar serving to prevent displacement

of said bar. The rack-bar, which is toothed
on its under side, engages a pinion 4 on each
of the shafts 5, on which each of the loopers
1 are eccentrically mounted, as clearly shown
in Fig. 10. Thus when the rack-bar is recip-
rocated, causing a corresponding rotation of
the eccentrie shafts 5, not only will the loop-
ers be rotated thereby, but they will also be
caused to have a bodily movement on the arc
of a circle moving about the axis of the shaft
5 and partially rotating at the same time.
The action of the loopers just described—

that is, their rotation as well as their bodily

120

125

130
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movement about the axes of their shafts— | the hook of the looper surrounded by the loop
takes place in conjunction with each of the | in the thread it will be seen that it is impos-
needles; but there are still two other move- | sible for the point of the needle to pass on %o
ments which are imparted to the gang of loop- | the outside of the looper or to strike, cut, or
5 ers simultaneously, one being a movement | enter between the meshes of the thread, there-
toward the needles to release the loop and | by failing to make the proper stitech or cutor
the other a lateral movement from one needle | break the thread, one looper performing these
to the other, The former movement is pro- | various functions for each pair of needles. 75
- duced by having the frame 2 mounted slid- Referring now more particularly to Figs. 4

ro 1ngly at opposite ends thereof in slide-bars 6, | to 8, Inclusive, I will now describe the action

- slidingly mounted in the frame of the ma- | of the needles and their immediate coOperat-
chine, with the opposite ends of which bars, | ingpartsin forming the parallellines of stitéh-
at the back of the frame, is connected a cam- | ing along the backs of the signatures. As I 3o
lever 7, (see Figs. 1 and 9,) pivoted to the | have before stated, each needle of a pair

15 frame of the machine and earrying on its op- [ formsalineof stiteching parallel with the other
posite end a roller engaging a cam-groove 8 | needles of the gang; but the knots formed by
in a cam-wheel 9, mounted upon the shaft 10, | theneedles of a pairalternate with each other,
on which the cam-wheels n and o are also | so that taking the three signatures 16, 17, and 35
mounted at one side of the machine. Obvi- | 18 (shown in the drawings) the needle ¢ will

20 ously whenever the lever 7 is vibrated the ! form a knot at the back of the signatures 16
slide-bars 6 will be moved back and forth in | and 18; while the needle b will form a knot
their guides, carrying bodily with them the | at the back of the signatare 17; but each nee-

- frame 2, in which the loopers are journaled. | dle uses the thread of the other needle of go
Lhe lateral shifting of the gang of loopers | each pair to form a knot, so that the threads
25 from position to cooperate with one set of | of each needle are interlocked and tied to the
. needles of each pair to position to cooperate | threads of the other needle. The knot which
with the other set of needles of each pair is | I propose to form is shown in detail in Fig.
effected by sliding the frame 2 through their | 8, and a completed knot is also shown at the 93
bearings in the ends of the slide-bars 6, which | back of signature 16 in Figs. 4 to 7, inclusive;

30 18 accomplished by pivotally connecting to a | but none of said knots are shown as drawn
prolongation of the frame 2 at one end (see | tight, as they necessarily must be in practice.
Figs. 1 and 2) one end of a cam-lever 11, | I am now going to describe the formation of
which lever is pivoted in a bracket 12, at- | the knot at the back of signature 17 by the 100

- tached to a side frame of the machine, while | needle b, and it will be understood that

35. the other end of said lever earries a roller en- | throughout the operation of this needle the
gaging a camway in the cam-wheel 13.. Thus | needle ¢ remains practically stationaryin the
whenever the cam-lever is vibrated the frame | position shown in the drawings. In Fig. 4
z will be shifted endwise through its bearings | the parts are in the position which they as- 105
in the slide-bars 6, so as to bring the loopers | sume when the needle first enters the signa-

40 In position for coodperation with the one or | ture. In this position the loop 19, formed in
the other set of needles, as the case may be. | the thread 20 of the needle b by the hook of

Reciprocation of the rack-bar 3 is effected | the looper 1, is held so that the needle passes
by pivotally connecting to the prolonged end | through the loop at right angles thereto, car- rr1o
thereof a cam-lever 14, also pivoted in the rying the feed end of the thread along with

45 bracket 12 and carrying on its opposite end | it. The thread 20 will be readily traced as
a roller engaging a camway in the cam-wheel passing from the guide-loop on the frame
15, which cam-wheel, as well as the cam- | down the back of the needle, through the eye
wheel 13, is mounted upon the shaft 10. thereof and up the front of the needle, back 11g

- The disposition of the various camways to | through the transverse slot 21 in the looper,

5o bring about the desired movements of the va- through which the needle passes. Thence the

| Tious parts at the proper time is a matter of | thread passes back to the knotter 22, which
easy accomplishment by any skilled mechanie | is shown fully projected, and thence forward
once’ the sequence of operations is under- | again around the hook of the looper at right 120

- stood, and that will be brought about in the | angles thereto and back to the knot previ-

55 description of the operation of the needles in ously formed in this line, that portion of the
forming a knot, to which I will now refer. | thread passing forward from the knotter and

- 1 will first state that the loopers are con- | back again around the looper-hook to form the
structed in such a manner as to enable them | loop 19 being-passed througha loop 23, formed 125
~ to hook and form a loop in the thread and | in thethread 24 of the needle ¢,which has been

6o present a loop for the needle to pass through previously passed through the perforation
and that it performs the different functions | in the back of the signature 17 during the
allotted to it in a positive manner with a mini- | formation of the knot on the signature 16.
‘mum of machinery. By bringing the loop | As the needle passes on through the signa- 130
forward and holding it open by reason of the | ture and comes out of the perforation in the

65 thread forming the loop being passed around | back of the signature 18 in a line with the

and held open by the hook of the looper and
allowing the needle to pass through a hole in |

stitehing formed by the needle ¢ to assume
the position shown in Fig. 5 the looper 1
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moves forward, so as to disengage the hook
thereof from the loop 19, and when so disen-
gaged retreats and makes a quarter-revolu-
tion, at the same time moving laterally to the
right until i1t is substantially in a line with
the point of the needle b, when it is again
moved forward, passing through the thread
on the inner arc of the needle near the eye
thereof and on forward until its hook en-
gages the thread 24 of the needle ¢, which at
thls Instant is released by the- knottel 25 and
carries the thread back with it to a position
at rest, with the loop thus made around it
drawn back: through the loop 26 in the thread

20 of the needle b, as plainly shown in Fig.

5. The loop 19 in the thread 20 during this
operation will be held extended, because the
body of the needle is through it, and it will
remain 50 extended nntil the needle & moves
back again to its normal position. The nee-
dle b now commences to withdraw from the
stignature 18 in its original path, the looper
remaining in substantially the same position
until the needle is entirely withdrawn from

the signature, while the knotter 22 is gradu-

ally retracted, so as to take the slack out of
the thread, drawing down the loop 19 after
the needle passes out of it. The various parts
are now in the position shown in Fig. 6, and
the completion of the tying of the knot on
the signature 17 is effected when the looper
is w1t.hd1awn from the loop 26 in the thread
24 of the needle ¢, for as soon as this opera-
tion takes place the needle b rises to its high-
est position, thus drawing down the loop 26
close to the back of the swndtme 18. The
looper now makes a qtmr'tel-turn to the po-
sition shown in Fig. 7,in which turn of course
1t moves bodily sidewise as well, because of
its eccentric- support, thus helping to draw
the slack out of the loop 19. The looper next
moves backward, withdrawing from the loop
26, and at the same time makes a half-revo-
Intion as well as a lateral bodily movement,
bringing it back again to a line with the
b‘[]tCh]l]U‘ formed by “the needle ¢, but in the
position in which it is shown at the opposite
side in Fig. 4, ready to receive the needle for
commencing the formation of the next knot
in the signature 18. It will of course be un-
derstood that when the looper comes fo rest
it lies immediately above the signature next
to be entered by the needle ¢, the slot 21
therein, which is transverse to the hook, 13 -
ing mlmedmtely above the pelfommon in
such signature. Of course in its backward
movementthe looperecarries with it the thread
24, loeoped around the hook thereon, so as to
form a newloopfor theneedle to pass through
in entering the next signature. Duringthese

- movements of the looper the knotter 25 ad-
vances and hooks the thread 24 between the
Jlooper and the needle ¢, thus holding the
thread ready for the formation of the next |
100p in the same manner as does the knotter

22 in Fig. 4. The formation of the ne:zxtloap

without affecting the bar 30, or

ing the knotter-bar 25.

7

18 of course a mere repetition of the opera-
tions just described.

In Kigs. 4107, inclusitve, I have shown only
the knotters that codperate with the needles
b and ¢ of a pair;
the mmachine, as more clearly shown in Fig.
10, between Gdth pair of needles there 1s ar-

'1dnu'ed a4 pair of these knotters, one of which

codperates with one of the needles of one palr,
while the other codéperates with one of the
needles of the adjaceut pair, and of course
one needle of each pair and one knotter of
each pair have gangs of needles and knotters
operating suinultaneously. The mechanism
forproducing the necessary movements of the
knotters is shown more particularly in Figs.
9, 10, 16, and 17. The path of movement of
each knotter is approximately illustrated dia-
grammaticaliy in Fig. 18 at the front of the
pair of knotters, the point marked with a *
therein indicating the position at rest which
the knotter assumes during the part of the
operation previously deseubed |
The knotters 22 and 25 are operated alter-
nately to coOperate with their respective nee-
dles and are in the shape of flat bars, each
pair of which extends throngh a slot 27,
formed in the under side of the movable bar
e, being confined in said slots by a movable
packer-bar 28, whichslides upon a fixed abut-
ment 29.
double the width of the knotter-bars, so as to

afford ample room for the lateral movements

of sald bars. 'T'he disposition and shape of
the knotters are clearly illustrated in Fig. 18,

i which is a horizontal section taken on the

line 18 18 of Fig. 16 immediately above the
knotters. The mechanism for imparting the
independentandalternate lateral movements
to the knotters 22 and 25 consists of a pair ot
parallel bars 30 and 31, arranged side by
side to the rear of the bar 7, bem suppmted
and guided in the same frame dS the bars

and /. The rear end of the knotter-har 22 IS
slidingly secured in the bar 30, so that it may

have endwise but not lateral movement there-

in, while the rear end of the knotter-bar 25 is
likewise secured in the bar 31. Both of said

knotter-bars pass through a long slot .32,

formed in the rear edge of the fixed abut-
ment 29, while the knot‘uel -bar 25 also passes
thUﬂ‘h a long slot 33 in the bar 30, so that

the knottel bsu 25 may be moved latemlly
the bar 30

may be moved longitudinally without affect-
It will thus be seen
that each of the knotter-bars 22 and 25 may
be moved laterally independently of each
other, and while they are also free to have

 longitudinal movement in their respective

|

operating-bars 30 and 31 such movement is
of course never
from said bars.
A longitndinal movementof the bars 30 and
31, which causes the lateral movement of the
knotters 22 and 25, is obtained by pivotally

e st

but in the construction of

- T'he slots 27 are of a length about
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connecting one end of said bars respectively [ the post 41, will cause a positive forward

with the cam-levers 34 and 35, (see Fig. 1,)
pivoted in a suitable bracket 36, secured to
the side frame of the machine, the opposite
ends 37 and 38 of which levers carry antifric-
tion-rollers engaging camways in the side
faces of the cam- mheels 39 :-zmd 40, mounted
upon the shaft 10.

The mechanism for imparting a lonﬂ‘lbudl-

nal or endwise movement to the knotters will -

be best understood by reference to Kigs. 16

‘and 17, the latter being a horizontal seetlon
taken on the line 17 17 of Fig. 16.

The knotter-bars just forward of the bar f
are provided with posts 41 and 42, respec-
tively, through which posts respectively and
loosely pass the rods 43 and 44, each of which
1s provided with a shounlder 45 immediately
back of the posts. Confined between said

posts and an .:ld]usta.ble colla;r 46 on each of
- said rods is a coil-spring 47.

of the rod 43 is rigidly secured to a bar 48,

mounted upon the bar 31, while the rearend

of the rod 44 is rigidly secured to a bar 49,
mounted upon the bar 30. Kach of the rods

43 and 44 passes freely through elongated -

slots 80 and 51 in the bars ¢ and f, respec-
tively, while the rod 43 also passes freely
through an elongated slot in the bar 49, thus

permitting lateral movement of elther the
‘bar 43 or a longitudinal movement of the bar

The rods |

49 without one affecting the other.
45 and 44 must of course move laterally

- with the knotter-bars, to which end the bars

35

40

50

55

60

48 and 49, which are mounted upon the bars
30and 31, are provided with depending lugs at
two or mme points along their length engag-
ing transverse slots 52 in the bars 30 and 31

as bhOWﬂ in Fig. 19. Thus while the bars 48
and 49 are connpelled to move longitudinally
in unison with the bars 30 and 31 at the same
time they may have lateral movement upon
sald bars independently thereof, and it is this

lateral movement of said bars which gives to -

the rods 43, and consequently to the knotter-

“bars 22 and 25, their longitndinal movement,

which movement is imparted to the knotters
simultaneously with their lateral movement,
thus giving to the ends of said bars the pecul-

1ar orbital travel shown by the diagrams at

the ends of said bars in Fig. 18.
Lateral movement is 1mparted to the bars
43 and 49 by means of erank-arms 53 and 54,

depending from a pair of transverse shafts
09 and 56, Jjournaled in the frame of the ma-

chine, the’outer ends of which shafts beyond
the side frame A of the machine have rigidly
secured thereto, respectively, the erank-arms
57 and 58. To these cr ank-armsare pivotally
connected, respectively, cam-levers 59 and 60,
(see Fig. 1,) pivoted to the frame of the ma-
chine aud ca,rrymﬂ' on their ends antifriction-
rollers engaging peripheral camways 61 and
62 in the cam-wheels 39 and 40, respectively.

The purpose of the spring 47 is to afford a
yleldmg pull for the knotter, for while the

The rear end

movement of the knotter the backward move-

ment of the knotter will be caused by the

force imparted from the rod 43 through the

70

spring 47, so that if for any reason the slack

in the thread should not pay out readily or
the thread should be cut the knotter will not

1 be positively retracted, whieh would result

in the breaking of the thl@&d undersuch cir-

75

cuwmstances, .b.llt 'will be drawn back with a

yielding force,.so that as soon as the obstrue-
tion to the movement of the thread is re-
moved the spring will complete the retrac-
tion of the kunotter.

- As rapidly as the signatures are sewed to-
gether they must be moved away from the
needles to make room for the next swna,ture,

‘and in order to hold the bunch of signatures
in proper position during operation the ¢om-

mon practice is to have a spring-follower
which presses forward toward the needles op-
posing the packers. I propose to avoid the
necessity of employing any such follower by

| providing a packer of new and mnovel con-
struction comprising the fixed abutment-

plate 29, which is beveled on the under side
ab its forward edge, steps or serrations 63

(see Fig. 22) being preferably provided in
stich beveled or inelined surface to afford re-

gistance to the passage of the signatures be-

tween the abutment 29 and the table B upon
which the signatures rest. Sliding upon the
abutment and between it and the bar e is a
reciprocating packer-bar 64, having rigidly

| secured thereto at regular intervals a series
i of spring-packers 65

These arms depend
from the forward edge of the bar 64 a suitable
distance below the fmut edge of the abut-
ment 29, and substantially Opp‘,os_ite the abut-
ment the spring is thickened, as at 66, to af-
ford a contact with the signatures a suitable
distance below the backs thereot, so as to
provide for the free action of the needle and
thread in their passage through the signa-
tures. Thebar 64 reciprocates later &1ly—that
is, toward and away from the beveled edge of
the abutment, as shown by the dotted lmes
in Fig. 22—-—bemn‘ moved outward to the po-
SlthIl shown by the dotted lines when the
feed-arms carry up a signature to be sewed,
which signature is forced up under th_e
packer—sprm% As soon as the feed-arm 1s
withdrawn from the signature the bar 64 1s
moved laterally and the packers force the
newly-sewed signature and the entire book
of sewed signatures inward along between
the abutment and the table. .

In practice the distance between the for-
ward edge of the beveled surface of the abut-
ment 29 and the upper surface of the table I3
substantially corresponds with the height of
the signatures, the table being made adjust-

_a,ble to bring about this result when operat-

ing upon sw*na,tures of different sizes. Hence
the beveled and,if desired,serrated or stepped
surface of the a,butment affords a substan-

shoulder 45 upon the rod 43, a,buttmﬂ' awamstl tial resistance to the action of the packers
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- between bhe dbutmenb a,nd bhe table, and

~ the usual spring-follower afralnst which the
© packers.-have hmebofum wmked

o _;.aﬂd the knot or chain of Dhl‘@dd lmhmw one.
signature to the other, owing to the mablllt} |

. . topress the mfrna,bmes elosely togethe1 while
. the loop or knot 18 bemﬂ' so drawn up, for the |
~ reason that the back or finished end of the
. _book or row of sewed- SIgnatureb must be left

- 20

15

- thus serves to maintain a yleldm
~ against which the newly-sewed signatures are

uﬂﬂthﬂ

packed and held without the necessity for

signatures may be cut apart as rapidly as

| deswed after . passing under the abutment
without in any. w1se a,ifeetmtr Dhe eﬂielency of
| bhe packer. = -
‘Heretofore it has been 1mp0881ble 130 dmw'

| wht the loop passing through the signatures

free, while the machine is in operation, to per- |
" mit the attendant 1o cut apart and remove

| ‘each separate book; but by having the fric-
tional abutment above described arranged to
‘come in contact with the sewed mgn&tures
25 sufficient resistance is oﬁered to ‘allow of
. proper pressure in front to squeeze the sig-

. _-.f._,_,,'ji_':_','-_';n&tures Sohdly- owebhm a,nd allow Bhe knots_
_;_to be drawn biﬂ‘htly

30

' being a transvelse seumon taken on ‘the line

21 21 of Fig. 20, while Fig. 20 is an inverted

. 35 packer-bar.

plan view of . the. abutment packer and
‘Mounted ‘upon a transverse

- rocking shafb 67 is a sleeve 68, from which
o depend.&; a pair of arms 69, to the. lower end

I of each of which arms is pwotally connected -
~ alever70, pivoted to the frame of the machine

e

and h&vmw its free end laterally bent, as at
71, (see Fws 2 and 3,) soas to project 1nto the

- path of acam 72 upon thefeed-arms E. Thus

~ the lever 70 will be alternately vibrated, first

45

by one feed-arm and then by the other, so as

to properly codperate therewith in the pack- -_

ing of each signature as sewed, the arms 69

' causing a positive movement of the packer-

bar, a,nd consequently of the packer, in Oppo-

site directions in proper time with the oper-

ation of the feed -arms and the needles.

While I may employ in connection with my

- machine any suitable form of tension and
- feed devices, many forms of which are well

55

" theircoacting devices.
- prises a pair of arms 73, (see Figs. 2, 3, and
- 9,) rigidly secured at one of their ends to the
'roc,kmﬂ' shaft 67 and connected at their op-
- posite ends by a take-up rod 74, extending

6o

known and ecommon in the art, I have shown
1in the drawings a novel devwe especlally

adapted to coOperate with my needles and
This mechanism com-

entirely across the machine, so as to mnulta—
neouslyact upon the thr eads of all of the nee-

dles, each of which threads passes around a
tension device 75 of ordinary construction
sand around

fixed bars 76 and 77, being drawn

o dl’{}lllld the rod 74: between the bms 76 a,nd 77,

- Hence the

__Wlth the arm 73.

shown.

power-shaft.

O

which labfer are loeated substantlally on a

line between the tension device 75 and the
needles. Attached to the lower thread-guide
bar 77 is a series of depending arms 78, hzw—-
ing thread-guiding eyes 79 in theirlower ends
there being one of said arms for each thread,
and to bc:le bar 77 is also secured one end of

‘& series. of spring thread take-ups 80, corre-

70

75

sponding in number with the tlll‘e&d—ﬂ‘mdes_ |
and provided with an- eye in the lower free

end thereof, through which the thread passes,
the tension of the thread sm vmfr to hold the
take-up in substauntially a par .a,llel position
‘Wheu,however,the tension
is removed from the t,hlead as during the

forward movement of the md 74, the mke ap -
1 will spring back to bllbbtdll'&ldl]} the position |
shown by dotted lines in Fig. 9, and thus
_'mamtaln thethread taut under all (,mldltlons

S0

The rod 74 is caused to reciprocate by the
Vlhmuon of the arms 73, by which it is ear-

ened and p1epdmtory to the next operation
of the needles, moving forward and affording
the necessary sla,(,k in the thread for the nee-

ried, and it is so timed in its opembwn that
it not only serves to-take up slack in the
‘thread and the tightening of the knots after
they are tied by the needle mechanism, but
-such rod also serves to draw the feed end of
the thread from the spools over the tension
L | device 75 after the knots are properly tight-
- The reciprocation of ‘uhe packel b&l 64 IS_'
.b1 oughtabout by the mechamsm shown more
o '-'f..--p]a,mly in Figs. 2, 3, 9, 20, and 21, the latter

90--:- S

dles to take upin forming the knots and af- -

terward ta,kmﬂ‘ the sur plus 111 tlﬂ'htemnu‘ the
knots. |

The vibr atmn of the ar m 73 is pmdueed by | |

means of a ecrank-arm $S1 on one end of the ~ =
shaft 67, to which arm is prOB&llj secured = -

one end of a vibrating lever 82, pivoted to the
frame of the machlne, the opposite end of

tog . -

which lever carries an antifriction-roller en- - |
gaging a peripheral camway 83 in the cam-
wheel 0, mounted upon the shafb 10 dt one__ S

side of the machine. - -
- So far as relates to the broad 1dea of rny in-

vention it is obvious tvhat many different

for opemtmﬂ' the various' parts of the ma-

mouut a,ll of the cams for Opelabmﬂ' the nee-

110 .

‘means may be employed and many different
arrangements of such means may be provided SRE
15
chine, and I therefore do not desire to limit -
myself to the particular coustruection or ar-
rangement of the operating means herein =

1 find it advantageous, however, to =~ =
120 ) o
‘dles and the other elevated mechanism from -
the single shaft 10, which is driven in proper

time from the power-shaft 84 by means of a

Wlth sald shaft 10 said eounbel-bhafb ha,vmcr

arms.
any suitable source to the power-shaft by

counter-shaft 85, having a gear connection 86 o
rz25 -
a worm -and - gear connection 86 with the; S
Séﬂd counter-shaft is also- pro- . |
-vided at its opposite end with a gear. connec- - 8
tion 87 to the shaft Q, operating the feed-
‘Power may be communicated from i

means of the belt- pulleyb 88, which are re- =~ - |
moved in Fig. 1, or in any othel Well known ST
.and convement mannel | I |




I do not desu'e to herein claim the signa- 1
‘ture - feeding mechanism. and the packlnﬂf

mechanism 1llustrated and described in this

application, for I have made these inventions
“the. sub,]eet-mabter of separate &ppheamons
filed as divisions of this applieation. One of
~ these mechanisms is fully described and

~claimed in my application for signature-

10

20

:, B 40 _

6o

o _paekers for book’ sewing, stapling, and bind-
ing machines, Serial No. 27,444, filed August
20, 1900, and the other of smd mvenmons is
jdescmbed and claimed in my appllcetwn for |
- gignature-feeder for book sewing
S .:md like ‘machines, Semal Ne. 27 445 also." |

ﬁled Auﬂ'usb 20, 1900

- Havmw thus full} deseﬂbed my mventwn ;
o what I ela,lm and deswe te secure by Letters?-
"Patent I§— :

RTINS S In ebook—sewmu mauehme the eombma,-_ﬁ
_t1011 with means for preseutmﬂ‘ and holding |
~the signature during the sewing Operablon of
‘a'gang of needles eompesed of a series of
“pairs of ‘semicircular needles, eomplemeutal
_:-_eutch-formmg mechanism, each- pair of said
needles being mounted on a common center
. and means for operating said needles alter-i
SRS _';__-.'-_'.r--nately, sub%entmlly as-described. DR
2. Ina book-sewing machine, the eombma—'
;jt.lon with means for presentmﬂ' and holding
30 the’ signatureduring the sewing operation, of’.
o lacqpalr. ot bemwlrouldr needles mounted side |
. Dbyside upon a common center, cemplemenbel;_
- stitch-forming mechanism, and means for al- |
. ternately Operatum said " needles in opposate-;
..d1reel,10ns subetantldlly as described. ¥
oo 3. Ina book sewing machine, the eombma,-@
- ".-',."_.--";131011 with means-for preeentmﬂ' and holding
.. the sighatureduring the sewing operation, of |
0 .a pair of semlureu]ar needles mounted. 81de

o by sideupon'a common center, complemental:
ﬂbmteh forming mechanism, means for operat-
.. ingsaid needles altern etelv in opposite direc-.
R -._,’rtmns .;md means for shlfmnw said needles so.
- . a8 to cause both of said needles to sew on the.
eenbml plane between said needlee eubsta,n-i"
tald,lly as described. o |
4. Ina beek-sewmﬂ* maehme the eombma,-;
“tion with means for presenbmﬂ* and holding
';.'.___the elgna.ture during the sewing operation, of |
y a pair of semwlrcular needles mounted side
S j_i,_fby side upon a common certer, eomplementa,lj
- - ‘stiteh-forming mechanism, a punch on the |
" heelof each needle dlspozaed in a central plane:

- ‘between said needles and im mediately above.

- the feed-arm, means for operating said nee-
. dles. mmulteneeuely in opposite directions to

G 'punch the mgna,ture, means for operatmw said’
e "__'".j{:j,needles &ltel'nately in. opposite directions to"
- gew through the holes thus punched in the
ewnature and means for shifsing said needles
80 as to bring them .:thernately in line with.
- the punched holee in the swnatures su bqta,n-
_}'-“'-tla,lly as described. | |
5. In a book-sewing maehme the eombme-'é'
L '-‘twn ‘with meaus for presentmg and holding
- 'the signature during the sewing operation|

, stapling,

o é"?l;’séﬁ' L e T e e

of p:aurs of eemwlrcular needles comple-

1mental stiteh-forming mechanism, e(wh pair
of said needles being mounted,mde by side
upon a ¢ommon eenter and one needle of
“each pair being ﬁxedly mounted on a shaft,

while the other 18 ﬁhedly mounted upon a

sleeve on said shaft, of pinions mounted re-

spectively upon eald sleeve and shaft, a palr
.__of rack-bars respeetwely engaging smd pin-
ions and means for a,ltemabely epemtmtr sfud
| "ra.ck bars, substantially as deseribed.

6. In a book sewmn- machme the comhlna--

tion with means for pl'eeentmﬂ' .;md holding
‘the’ mgnatme during the sewing epera,tmn |
| and a gangof ueedles composed of a.seriesof
pairs of semicircular needles, eemplement&l
‘stitch-forming mechanism, ea,eh ‘pair of said
| 'needles bemfr mounted SIde by side. upon a
‘ecommon center, and one needle of each pair -
'bemg ﬁxedly meunted on a shaﬁ’t ‘while the
‘other is fixedly mounted upon a ‘sleeve on
'said shaft, of ‘pinions mounted re%peetwely_
‘upon said sleeve and shaft, a pair of rack-
“bars respe(,twely ‘engaging said  pinions,
‘means foralternately 1*e01p:'eeat.1ng said rack- -
‘bars in ‘which said:shaft and sleeve are

| loosely journaled, butheld asagainst endwise
movement, and means eonnectmu’ said rack-
“bars with the bearing-bar for alter nately shift-
ing the bearing- bar leterally in-opposite di-
.reemons durmﬂ* the reciprocations of the mck-—
‘bars, substantlelly as described.. P
7. In abook-sewing machine, the eombma-‘
‘-1t10n with 'means for’ presentmg and holding
-.| the signature during the sewing Opemtlon a
‘gang of needles eempoeed of a series of 'pairs
-'of needles

;eomplelnenml stiteh - forming
mechanism, each pair of said needles bemn*

mounted elde by side upon a'common center,

‘a punch on the heel of each néedle offset to
‘a central plane between each pair of needles
and immediately above the feed-arm, a shaft
dpon which one of said needles is rigidly
"_’mounted and a sleeve upon said shaft carry-
ing the other needle of each pair, of a pinion
|- upon each of said ‘sleeves and shafts respec-
| tively, a pair of pamllel rack-bars respec-
tively engaging the series of ‘pinions, means
for alternately actuating said rack-barsin op-
posite dlreetlons, a beerlnw-b&r parallel with

70
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the rack-bars in which sald series of shafts

and sleeves are loosely journaled, but held as
:_aﬂ'dmst endwise movementtherein and means

[20

connecting the rack-bars with said guide-bar

for alternately shifting said guide- bar in op-
posite directions’ leterally durmﬂ' the recip-

rocations of said 1"'- ack-bars, Subemntmlly as
deseribed.

8. In a book-eewmﬂ' machme the eombme—

“tion with means for. presenting and holding
‘the signature during the sewing operation,a
gangof needles eompoeed of a series of pairs

| of needles,

eemplemental stiteh - forming

| meeha.msm ‘each pair of said needles be1nﬂ'
‘mounted side by side upon:a common eenter

125
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‘a.puiich on the heel of each needle offset to

SRS ! a,nd a gang ot needles eomposed of a qemes{ X! (,entra,l plane between eaeh p‘alr of needles '-

T
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 and im medietely above the feed-arm, a shaft | ment about the axes of their sopports; each

- upon which one of said needles is rigidly

- mounted and a sleeve upon said shaft carry-

ing the other needle of each pair, of a pinion

upon each of said sleeves and shefte respec-

tively, a pair of parallel rack-bars respec-
_ ging the series of pinions, means
- for alternately actuating said rack-barsin op-

tively enga

~ . posite directions,a bearing-bar parallel with

10

the rack-bars in which seld series of shafts

- and sleeves are loosely _]ourneled but held as
. against effdwise movement therein, cam-slots
- -1in said bearing-bar and arms upon the rack-
- bars reepeotwely engaging said cam-slots for

o 1§
L '-,--.-"netely in Oppoelte dueotlons eubebentmllv as

shifting the beeunw ber leterelly and alter-

o desombed

20

9. In ebook-sewmemeohme the combina-
s tlon with means for prebentmﬂ‘ and holding
‘the signature during the sewing operetlon

- and a gangof needlee composed of a series of

- pairs of sem:{ououler needles, each pair bemm

~ mounted upon a common center, of a series

25

- of loopers corresponding in number with the
pairs of needles and means for operating each

of said loopers t0 coact alternately ml,h the

needles of a pair, substantially as deseribed.
- 10. Ioebook-eowmg machine, the combina-
~ tion with means- for p1"'*es,e1.e1511:1'Dr and holding
. 30,
- and a gang of needlee cotn posed of a series of

the signature during the sewing oPemmon

 pairs of Semlolroular needles, each-pair being

-~ mounted upon a common oenter of a series
- of IOOPBIS oorrespondmﬂ' in number with the

40
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pairs of needles and means for imparting to

~said loopers a bodily movement both longi-
tudinally and laterally, and a rotary move-
“ment about the axes of their supports where-
by each of said loopers coacts alternately
with the needlee of a pe1r ellbstentlelly ee-',
desorlbed S - .
o Inebook-sewmﬂ‘meohme the oombme-“:
R tlon wmh means for: presentmw and holdmg',
' the signature durmﬂ* the sewing ~operation

and agang of needles composed of a series of
| ment, the forward longitudinal movement be-

- pairs of semicircular needles, each pair being
ing poe1twe while the backward or retract-

" mounted upon a common center, of a series
- of loopers oorrespondmw in number with the
. pairs of needles, of a series of shafts to which

said loopers are. ecoentmeelly secured upon |
| "'3_L10n with means for presentmﬂ' and holding

~axes parallel to the axes of said shafts, a

~ pinion on each of said shafts, a rack-bar en-;_' |
- gaging all of said pinions, means for recipro-.
L oetmﬂ' said rack-bar, a frame in which all of
said shafts are jou rneled and means for im-

s |
- parting to said frame bohh a leterel and a, lon-jj

R U‘ll)lldludl movement. -

~ 12. Inabook- sewmﬂ* meohme, the eombma—'f'_:
;-t.,on with means for prebenbmw and holdmﬂ';y -_
the signature during the sewing- opeletlon

and a gang of needles composed of a series of -
- pairs of semlelrouler needles, each pair being |
~ mounted upon a common center, of a series |
of loopelb corresponding in numbe1 with the
- pairs of needles and means for imparting to-
- said loopers a bodily movement both long1—-

o tudmelly end letemlly, eud a 1ota,1y move--

J.

of said loopers terminating in a rearwardly-
pointing hook and being slotted from the end

inwardly transversely through said hook,

substantially as described.
13. Ina book—sewmﬂ* machine, the combina-
tion with means for plesentlnfr and holding

the signature during the sewing opere,tion
and a gang of needles, of a series of loopers
each plOVlded at its free end with a back-
wardly - pointed hook and a slot extending

from the end inwardly and transversely of

‘the hook, means for causing said looper to

coach eltel nately with two edJeoent needles,

and means for imparting thereto an orbital
travel in a plane at right engles to the plane

of the needle and for causing a pause thereof.
‘while treversmw 1ts or bll] bubetentlelly as de- B

eubed

15. Ina book -sewing meohme the oombma-* |
tion with means for preeentmcr and holding
the signature during the sewing operation,a
-semlolreulel needle a,nd ) looper' of a knotter
and means for simultaneously moving said
knotter laterally and longitudinally, whel eby
said knotter will be caused to traverse an ir-
-reguler orbit, substentm,lly as described. |

70

75

80

‘means for causing said looper to hook and
preeenb & loop in eeoh thread eltemetely for
‘each of the needles to pass through, said nee-
‘dles passing through the slot in the looper
and means for causing said loopers to ad-
vance and retreat to reloase the loop after the
needle passes thloun'h ‘the same, substan-
_tlelly as described. | |
14. In abook-sewing machine, t.he oombme—'
‘tion with means for plebeﬂtlﬂﬂ‘ and holding
the signature during the sewing operation, &
semlolrouler needle exld a looper of a knotter .

. -gr.:j.-t | I

95

100
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"16. Ina book -sewing maohme the combina-

| tion with means for pleeentmn‘ and holding
‘the signature during the sewing operation, a
.semlowoular needle and a 1ooper of a’knotter
and means for simultaneously imparting to

I10

said knotteralongitudinaland alateral move- =

ing movement 1s erldm substa,ntlelly as de-
-_sombed - -
17. Ina book-sewmﬂ' meohme the oombme-—

the signature during the sewing operation, a
-_"Ueng of needles end a series of loopels of a
‘series of knotters GOPIBSpGHdIﬂﬂ' in’ namber
‘with the needles, a*pair of parallel bars for
‘imparting lateral movement to said knotters,
| another pair of parallel bars mounted upon
‘the first-mentioned bars, but capable of lat-

115
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eral movement thereon for imparting a longi-

tudinal movement tosaid knotters and means
for opembmﬂ' ell of seld bete, substentmlly as.
'ﬁdeeorlbed o | |
‘18, In: ebook-eewmfr maohme, bhe oombme-—

'tlon with means for presenting and holding
the: signature during the sewing operation, a
gang of needles end a series of loope1s of a
Semee of knottms oouespondmﬂ‘ in numbe1

130
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) with the needles, a pew of pa,ra,llel bars for | pairs of semwlreular needles, each pﬂll“ of

~ another pair of parallel bars mounted upon
the first-mentioned bars, but capable of lat-
‘eral movement thereon for imparting a longi-
tudinal movement tosaid knotters, a yleldmg |

imparting lateral movement to said knotters,

“connection between said last-mentioned ba,re
- and the knotters for positively advancing,

- ‘but yieldinﬂly retracting, said barsand m'ea,ne '
for operating all ef sald ba,rs subsba,ntlallv as
“”deeenbed |
19, In abook-sewmw machme, the eombmd-.
‘tion with a needle-gang, the loopers and the
-kﬂottere, said needle-gang being composed
~of a series of semlelreuler needles arranged
in pairs, each pair being mounted upon a
~ common axis and eeused to alternately op- | -

- erate, of a series of tension devices .corre-

- sponding i in number with the needles, means
for taking up and letting out the slack in-all
-of the thr ea,ds SImulmneously, and mdlwdual '
‘spring take-ups. eorrespendmﬂ' in number
with the needles for taking up the slack in
‘the threads of the needles at rest as paid out
by the first-mentioned take up dewee, sub
stantially as described. :
20. In'abook-sewing maehlne the eombma— :

.. tion with means fm"presentlnﬂ‘ and holding

j..-.:..'_ .: 30

-"-the signatare during the sewing operatlon
se1*1es ef P

and a needle ﬂ'anﬂ' composed of |

which is mounted on a common center and
alternately operated, of means for: punehmg
the signatures, means for alternately moving

in the signature, means for forming a loop in
the thread of the needle being opemted upon,
through which the needle passes, means for
formmﬂ' a loop in the thread of the statmnary |

as its point emerges from the sigmature and
‘means for t a,kmﬂ‘ up the slack in the various
Jloops upon the w1thdrawa1 of the operating-

eta,nua,lly as described. |

21. In a book-sewing ma,ehlne bhe eomblna—
‘tion with a needle-gang, the loopers and the
__knetter said needle ganﬂ' being composed of

pairs, each pair being mounted upon a com-
mon axis, and ecmeed to alternately operate,
of a series of tension devices corresponding
in number with the needlee, substanmally as

| deserlbed

WENTWORTH G‘ TREVETTE
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the needles of each pair in line with the heles 35

needle and drawing the same through a loop 40
| formed in the thredd of the Operatuw-needle

needle from the first- mentloned 100p, sub 45'

a series of semicircular needles arranged in 5o
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