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This invention relates to binding machines generaily,
and, in particular, to a machine of that general organiza-
tion for stitching together a plurality of different folded
sheets or “signatures” to form a book or booklet,

The binding machine of the present invention is es-
pecially applicable, although by no means limited, to a
system for producing bound books or booklets in a con-
tinuous operation wherein a plurality of folded sheets
or signatures are opened and received by a continuously
moving conveyor, ons on toep of another in proper se-
quence to make up a bock or booklet ready for binding,
and the signatures transported by the conveyor to the
binding apparatus of the vresent invention at spaced in-
tervais. The compiled signatures comprising each book
are received upon the conveyor with their folded edges
or “backbones” at the top and the leaves thereof strad-
dling the top of the conveyor and hanging downwardly
on opposite sides thereof. The signatures are transported
to the binding machine of the present inventica in this
manner, and the binding is inserted through the folded
edges or “backbones” of the signatures.

The signature coliaiing system is the subject of my co-
pending application, Serial No. 442,149, filed T uly 8,
1954, and the conveying mechanism for transporting
the coilated books or booklets from the collating mech-
anism to the binding machinery is the subject of my co-
pending application, Serial No. 454,536, filed Sentember
7, 1954,

The actual binding or stitching unit of the present in-
vention comprises a plurality of stitching devices mounnted
side by side to a horizontally reciprocating frame. The
frame reciprocates back-and-forth in a path parallel to the
travel of the comveyor, and the stitching action occurs
while the frame is traveling in the seme direction as the
conveyeor. Although the invention is not to be limited to
a particular type of binding, in the preferred form the
signatures are adapted to be held together by wire metal
staples which are dispensed from and inserted into the
backbones of the signatures by conventional stapling de-
vices while sn apparatus, kaown in the art as a “clincher”
mechanism, is raised to bend or flatten the ends of the
staple wires against the center page crease in the usual
manuner. The clincher apparatus then quickly descends,
as the bound book is transported by the conveyor to a
collection station.

in the preferred embodiment of the present invention,
two binding or stitching units are situated side by side,
the stitching mechanism thereof operating in tandem
with respect to the moving conveyor. The operation of
each of the stitching units is such that it is adapted to
bind together the signatures of every other compiled
group transported thereto by the cenveyor. The recipro-
cating frames of the two units are driven in out-of-phase
relationship by comimon driving means, so that as cne of
the stitching units is traveling in the same direction as
the conveyor during its operative stroke, the other frame
is traveling in the opposite direction during its return or
inoperative stroke. This arrangement, of course, permits
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the heavy reciprocating frames to be driven more leisure-
ly and reduces the stresses on the main base frames. In
addition, provision is made for driving the reciprocating
frames at a relatively slow speed during the return stroke,
when 2 high speed is unnecessary, and for driving the
Irame at a more rapid speed during the operative stitching
stroke when the higher speed is necessary to permit the
stiiching heads to approach and. temporarily exceed the
speed of travel of the comveyor during the actual per-
formance of the stitching operation. It is, of course,
understocd that more than two stitching units operating
in out-of-phase relation may be employed if desired.

For a complete understanding of the present invention,
reference may be had to the detailed description which
follows and to the accompanying drawings in which:

Figs. 1A-1G, inclusive, are illustrative front views
showing the out-of-phase operation of the two binding
and stitching uniis of the present invention in relation
to the signatures being transported thereto by the con-
veyer for binding;

Fig. 2 is a front elevation of one of the binding and
stitching units of the present invention, with portions of
ihe conveyor mechanism broken away;

Fig. 3 is a visw similar to Fig. 2 with the front por-
tion of the machine broken away to show the driving
means for the recriprocating frame which carries the
stitching mechanism, as well as the driving means to actu-
ate the stitching mechanism;

Fig. 4 is a cross-sectional view taken on the line 4-—4
of Fig. 2, looking In the direction of the arrows; and

Fig. 5 is a rear view of the driving mechanism of the
unit shown in Fig. 3.

Referring to Figs. 1A-1G, inclusive, a plurality of
compilations a4, b, a’, b’ . . . etc., of folded sheets or sig-
natures, each comprising a book or booklet, are trans-
poried at equally spaced intervals by a conveyor A to-
ward a pair of binding and stitching umits B, C, which
reciprocate back-and-forth in directions parallel to the
travel of the comveyor in out-of-phase relationship. Each
of the stitching units is adapted to bind every other com-
pilation- of signatures, the binding cperation occurring
during tae siroke of the unit in the same direction as the
direction of travel of the signatures on the CONnveyor.
‘Thus, by driving the stitching units in out-of-phase rela-
tion and having them bind every other compilation of sig-
natures, it is possible to operate the conveyor at double
the speed of that which would be possible if only one unit
were provided, and at the same time help to balance the
stresses set up in the main supporting structure D.

The main frame structure D comprises vertical frames
D1 supported at their lower ends upon a base D2, and
the vertical frames D1 are connected for added support
by horizontal frames D3. :

Figs. 1A, 1B, 1C represent the stitching unit C just
before, during and just affer the stitching operation, re-
spectively, the stitching unit B being shown at different
positions during its return or inopsrative stroke in all
three views. During this sequence, however, no signa-
tures are indicated as having reached the stitching po-
sition. Fig. 1D represents the stitching unit B during its
operative stroke just before the binding operation, and
Fig. 18 shows the signatures b being bound by the
stitching unit B, the stitching unit C being shown at dif-
ferent stages during its inoperative return stroke.

Ii will be noticed that the compilation of signatures a
is not bound by the stitching unit B, but passes during
the inoperative or return stroke of the uait B. The ref-
erence Figs. 1F and 1G moreover, show the signatures a
in positions just before and during the binding opera-~
tion by the unit C, the unit B being represented in Figs.
iF and 1G during its return stroke. In Figs: 1A-1G,
inclusive, the direction of movement of the stitching units



‘B, .Cis represented by the small aITows above the units
in each of the figures.

The conveyor A fravels in a closed circuit, ﬁrst across
_an-upper: stretch'of the-supporting :structure to-carry- the
‘conveyor past-a series -of collection points (not shown)
to:receive the signatures.in-compiled-book form, to trans-
port-them:to the-binding and -stitching units. B, C, and

ﬁnally to a-point of- discharge (pot: shown), and then

-across a lower returni stretch to carry.the conveyor back
again- to:the-starting position.

. The- construction and: operatlon ‘of the conveyor A
and its- supportmc structure is more - fully. shownand
described-in- the above-identified,: co-pending application,
Jhowever; it sufﬁces -to-say-for present purposes- that it

- comprises- ‘a’-pair- of parallel moving,  flexibie: linkages

meaesz

10

which travel side by side -in a-closed rectanou!ar circuit -

,about the . four: sprocket wheels -18. As best shown in

Fig. -4, ‘the linkages: carry oppositely. and anngarly dis- -

_posed plates-or sheaths, 11, 12- upon which the . signa-
tures:are received and-supported, open at the. center with
the Jleaves straddling the -opposite sides and the folded
edges thereof being aligned at the top suitable for the
binding or stitching operation.  The signature supporting

- sheaths-or-plates 11, 12 are provlded with - outwardly
‘projecting partitions or separators- 13- (see Figs. 2,3 and
especially 4) at spaced intervals therealong forrnng pock-

20

way 25, lending additional support to the frame 21... To
prevent the bottom of frame 21 from swinging in an arc
centered on shaft 22, two rollers 24a are provided (see
Figs. 2- and 4) which travel between guideways 25 and
25q separated by spacer 25b.

The transverse supporting shaft 22 guideways 25 and

- 25a -and spacer 25b are supported at their ‘ends by the

vertical supports D1 of the main frame structure D.
Wire w is supplied to the stitching heads 20 from

spools (not shown) which may be supported upon spool ~
The studs 26 are- rearwardly-

studs ‘26 (see Fig. 4).
disposed .and mounted above the machine proper from a
transverse member-27. The wire is unwound -from the
spools and passes through guides 28 (see Figs. 2 and 4)
which direct it to the stltcher heads 20, the stitcher heads
29 bemg pr0v1ded with wire feeding means which draw-
the wire in increments as it is-needed. =The guides 28
are- suspended- above the'-machine proper. by .another
transverse .horizontal- bar. 29,-and “both: the transverse
bars 27 and 29 -are- supported at. both -ends: from ver-

" ‘tical columns 30 by brackets 31.

ets-between which the compilations’ of 51gnatures in book .

forrn -are: accommodated.

*While the conveyor A-is engaged in. collecting the sig-

natures and transporting and presenting them to the stitch-

" - ing units for binding, the conveyor-travels along spacially

_separated, horizontal front and rear supports 14, 14a.
The -upper surfaces:of the supports 14, 14a-are provided
with-rails or-tracks, and the conveyor is provided with
rollers 15 which ride upon the said rails.- It may be
‘mentioned -at- this: ‘point that there is a separation be-
'tween the -upper ends of the front -and rear plates: or

sheaths 11 12-and between the front and rear supports”

14, 14a to accommoda‘fe the aforementioned clincher

“mechanism 35 (to be described more fully ‘below) ‘and

The stitching heads: 20 carried by -the rec1procat1ng
slide frame21-are: disposed immediately: above the:con-
veyor: and the s1gnatures are transported -beneath -the

“heads so .that the: wire staples may be-inserted through .-

the backbones. or- folded edges of the signatures.:-A
clinching mechanism 35, 'being of standard design- manu:

. factured and sold by the Boston Wire Stitcher Company;

is: associated : with .each. of the stitching heads, and -the
three clinching mechanisms accommodated between:the
front and rear supporis 14, 14a (see Fig..4)- of the con=

- veyor A, also are carried by -the: recmrocatmg frame. -As
- a group of signatures to be bound approaches the stitch-

40

to provide access. for the clincher meéchanism to engage -

- the-fold" or backbone of the bottom signature -in the
compllatxon, during the stitching operation. = After com-
pleting the .iravel along' the upper operative stretch of

..the circuit, the conveyor passes-around upper and lower "4

by the conveyor.

ing unit, they engage the.inclined leading edge of a plate
34a (see Figs. 2-and-3) which slightly raises the folded-
edges of the signatures. above the conveyor, although
the engagement of the -outward pocket-forming :projec-
tions 13 insure the continued advance of the signatures
Plates. 34b, 34c. and 344 insure'-that'
the signatures are thus raised throuchout their travel “be-
neath the stitching: ‘heads. -
The clinching mechanisms are disposed between the'

" plates 34a and 34b, between the plates 34b. and 3dc;

- sprocket-wheels 10 and begins its return travel along a -

lower stretch in inverted fashion.
Flg -4, the conveyor is’ supported during’ the return. trip

upon rails or tracks mounted from the angle bracket 16 .

bolted to the base D2 of the main frame D. :

As mentloned above, -the stitching units B, C, ‘al
though operating  in out-of-phase relationship- from a
common drive méans, are identical in all respects, and

Cits deemed ‘necessary to show and describe but one in

“detail, . Accordmgly, the stltchmg unit:- C has been -il-
,,lustrated in considerable detail -in Flgs 2-5, inclusive,
and --unless -otherwise - specified, - the description - of -the
parts. and .manner of operation of- the sutchmg unit: B -is
-the-same,-
Referrmg to Fig. 2, three conventional wxre st1tchm°
'heads 20, preferably stapling devices--of the-type -sold

As best shown in

55

60

commerelally .under the trademark “Bostitch,” by the - -

Boston Wire Stitcher Company, are .mounted “side- by
side”in framework 19 which, in- torn, is -mounted to-the
“front of a reciprocating frame-21; By means to be de-
scribed ‘below,: the “framework 19 is supported- by the -

rvertlcally disposed members 19¢,-and the members 19a -

.‘may-be adjusted -vertically in relation 16 the slide frame
21-to'permit the framework 19°and the Bostitch heads 26
carried thereby to be located a proper distance .above
the: conveyor -and above cliniching .mechanism 35 to be
“deseribed. . The-upper:end of ‘the frame 21 is:slidably

,mounted “on:a-heéavy.transverse “shaft 22, and: the: lower

- enid-of -the: slide frame21-is- prov1ded with a roller 24

= - ;(See Elos 2 and 4) Whlch travels on-a transverse guide-

75

and between the- plates 34c and 344, respectively. The

" cliniching mechanisms are vertically slidable, and at the'-

time ‘of thie stitching operation, the clinching mechanisms
35 ‘are. raised to engage the ends of the staples inserted -

“ through ‘the center folds of the signatures- and to bend.

the inserted ends of the wire staples against the folded
edge of the center page. Thereafter, the clinching mech-

anisms-descend, and thé bound book or booklet is trans-

ported away from-the stitching: unit by the conveyor.--:
As best shown in Fig.:2, the clinching mec¢hanisms: '35
areé carried “at the upper-ends-of-vertically-slidable-bars
36 which are connécted at: their lower ends to-a common
herizontally disposed ‘carriage 37.- ‘The carriage 37 s
provided. with rollers ~38 which-travel “along ‘the upper
cam ‘surface of -a ‘cam member-39 with the rec1procatmg :
frame 2%, The horizontally d1sposed cafriage. is gmded
for up and-down movement in guides or ways 41-of a
forwardly-extending portion 214 of the reciprocating: slide
21,-and the bars 36 also slide in guides 49 snpoorted by

‘the framé portion 21a, which, as best shown in Fig. 4,
" extends forwardly from the lower end of the rec:1procat-

ing frame 21.: . ‘
The cam. member 39 is forrned ‘with ralsed surfaces

~ coinciding-with - the- -point-at which . the stitching - action -
" ‘takes place-during the operative

stroke - of - the recipro-
cating - frame 21 ‘and” the. chnchxng -apparatus, and: the
roliers 38 engage- the -raised: surfaces -at the same time' to
raise:the-carriage 37; thereby lifting the clinching-mech-
anisms '35 -into -operative engagement: with ‘the- staples
The further forward movement of the reciprocating slide
21 moves the rollers-38 past the-raised surfaces-on the -
cam- member 39: and permlte the elmchmg mechamsms 35 .
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to descend. The carriage 37 may be permitted to descend
by gravity, but preferably it is returned by spring pres-
sure. The clincher supporting carriage 37, of course, will
also be raised by the cam surface during the return
travel thereof, however, the stitching heads 20 are mnot
actuated during the return stroke and a stitching opera-
tion does not take place.

The manner of driving the reciprocating slide frames
21 of the stitching units B and C in the main frame struc-
ture D and the actuation of the operating parts of the
units will now be described. Both stitching units B
and C are driven by the main drive shaft 45, best shown
in Figs. 4 and 5, transversely supported in bearings 46
mounted at the rear of the vertical upright supports D1
of the main frame structure. Referring to Fig. 5, power
to drive the stitching units is transmitted through bevel
gears 47 mounted on the shaft. Although not shown in
the drawings, the drive shaft may, by suitable gearing
arrangement, be utilized to drive the conveyor A.

Each of the bevel gears 47 engages a companion bevel
gear 48 associated with the stitching unit in question.
The driven bevel gear 48 is rotatably mounted on a
short fore-and-aft shaft 49 mounted at the rear of the
stitching unit in the main frame structure D4 and the
bevel gear 48 is rearwardly disposed on the shaft to en-
gage the driving beve! gear. A pinicn 59 is formed on
the hub at the front side of the bevel gear 48, and it en-
gages and drives two large gear wheels 55 and 56, the
upper gear wheel serving, by means to be described, to
reciprocate the slide frame 21, and the lower gear wheel
56 serving, also by means to be described, to control
the various operations of the stitcher heads 20.

Considering first the driving means for the reciproca-
tion of the slidable frame 21, the upper gear wheel 55
is mounted at the rearward end of a fore-and-aft crank
shaft 57 rotatably mounted in bearings 58 and 59 of the
frame structure D4. The forward end of the crank shaft
carries the crank arm 692, and the crank arm 60 carries
a forwardly projecting stud or pin 61 fitted with crosshead
61g which is adapted to travel in a longitudinal slot 62
formed in a large pivotally mounted reciprocating lever
63. A collar or washer 64 may be attached to the for-
ward end of the pin or stud 61 to maintain the crosshead
within the slot.

As best shown in Fig. 3, the large reciprocating lever
83 is pivotally mounted at its lower end upon a shaft
65 supported above the base frame D2 by a block 69,
and the reciprocating arm is connected at its upper free
end to the slide frame 21 by means of a horizontally
disposed link 67. One end of the link $7 is connected to
the frame 21 by means of a pivot pin 68 and the other
end is cennected to the reciprocating lever by a pivot
pin 66.

Thus, it is understood that the reciprocating motion
is imparted to the slide frame 21 by means of the pivotal
reciprocation of the lever 63 through the link 67. In
turn the reciprocating motion is imparted to the lever 63
from the main drive shaft 45 through the gear wheel 55
and the crank arm 60 of the shaft 57, the pin or stud 61
of the crank arm traveling in a circular path carrying
the crosshead 61q which is adapted to slide within the
vertical slot 62 of the lever 63.

As shown in Fig. 3, the crank pin 61 travels in a coun-
terclockwise direction and since the crank pin travels in
a circular path at a constant speed, a greater portion of
the circle described thereby will be devoted to moving
the slide frame in the return stroke, and a smaller part
of the circular path will be devoted to moving the
stide frame in the direction of the path of travel of
the conveyor during which the stitching operation oc-
curs. The angle x represented in Fig. 3, represents that
portion of the arc which is devoted to moving the slide
frame in its operative stitching stroke, and in the pre-
ferred embodiment of the present invention, the angle
xis approximately 150°. Thus, it is clear that the speed
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6
of travel of the slide frame is increased during its opera-
tive stroke so that the stitcher heads may be traveling
at approximately the same speed as or greater speed
than the conveyor and the signatures to be stitched
during the operative stroke, and the speed decreased to
permit more leisurely travel of the slide frame during its
return or inoperative stroke. It is believed that this is
an important feature of the machine because the maxi-
mum speed of the slide frame is increased and accelerated
only at the point where such increased speed and/or
acceleration is necessary, and decreased during that por-
tion of the time when increased speed is unnecessary
and even undesirable. An advantage of accelerating the
stitcher frame to exceed the speed of travel of the con-
veyor during the stitching operation is that the signature
will be moved ahead of the separators 13 during this
period to prevent damage to the edge of the signature
by contact with the separators while the signature is
being advanced under the control of the stitcher mech-
anism.

As mentioned above, the various operations associated
with the stitching heads are controlied by the lower
gear wheel 56, There are three essential operations
associated with the stitching heads, namely feeding the
wire, cutting and forming the wire into staples and driv-
ing the staples into and through the backbones or folded
edges of the signatures. The mechanism for performing
these operations is conventional and built into the Bostitch
heads, and, it is customary, as in the present embodi-
ment wherein three heads are mounted side by side,
to provide means for operating the corresponding mech-
anism of each head simultaneously.

According to the present invention, two horizentally
disposed actuating rails 70 and 71 are mounted for ver-
tical movement in the frame 19 immediately behind the
stitching heads 28, and these actuating rails serve to op-
erate the necessary mechanism of the stiiching heads,
the upper rail 7§ actuating the mechanism of the stitching
head to advance the wire and to drive the staple into the
backbones of the signatures, and the lower rail 7% actu-
ating the wire bending or staple forming mechanism of
the stitching head and a slidable element housed within
the stitching head which is lowered to bring the staple
into position for insertion. Tlie horizontal rails 79, 71
are guided at their ends in guides or ways at the front.
of the frame 18, and the actuation of these rails is con-
irolled by the rotation of the gear wheel 56 through
mechanical linkages to be described.

As best shown in Fig. 4, the lower gear wheel 56 is
mounted on a fore-and-aft shaft 75 rotatably mounted
in the bearings 76, 77, 78 of the main frame structure.
The forward end of the shaft, or the 1eft end thereof as
viewed in Fig. 4, carries thereon two cams 8% and 81,
The rearwardly disposed cam 8@ (that is to say, the
rightwardly disposed cam as viewed in Fig. 4) controls
the operation of the upper wire feeding and driving rail
79, and the forwardly disposed cam 81 (that is to say,
the leftwardly disposed cam as viewed in Fig. 4) cen-
trols the operation of the wire forming and bending
rail 71.

The cams 88 and 81 operate through mechanical Hnk-
ages which include the transversely and symmetrically
disposed bell crank levers 85, 86, the vertically disposed
connecting rods 87, 88 and the transverse rock shafis &2,
90 rotatably journaled at their ends in bearings of the
main frame structure D. As best shown in Fig. 2, the
bell crank levers 85, 86 are pivotaily mounted at 91, 92,
respectively, to the base of the main frame structure mem-
ber D.

Turaing now to a description of the operation of the
upper wire feeding and staple driving rail 79, the bell
crank lever 85 is formed with a cam follower arm 85«
carrying at the end thereof a roller 85b which may be
engaged by the cam surface of the cam 89, and another
arm 85c¢ angularly disposed with respect to the cam
follower arm to which the lower end of the vertically
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dlsposed connectmg rod 87 is; p1votally attached The,
upper end- of the rod 87 is " pivotally-connected ‘to the .
forward end: of-an-arm 95 (see Fig. 5) affixed to the-
rock 'shaft 89. By means of the connection above de-

scribed, the rock shaft 89 is adapted to be pivotally rocked
or -oscillated at predetermined times by the cam 89.

Each end of the rock shaft 89 is provided with a for-.

wardly dlsposed lever 160 (see Figs. 4 and 5). and the
forwardly .disposed oscillating ends-of these levers are
connected by means of rods 101 to an upper transversely
- disposed shaft 102 which is mounted at each end within
arc-shaped guides 103. As- best shown in Fig. 4, the

arc-shaped guldes 103 are mounted to one of the cross.

members of the main frame D by means of ‘brackets 104.
“Thus, the oscillation of the rock shaft -89 controlled
by the cam 8¢ effects the upward and downward trans-

10 -

lation of the shaft 102 in the curved guides 163, and this -~

movement of the shaft 103 is transmitted through a lever
165 to a rock shaft 166, the lower ‘of two horizontally
-disposed shafts mounted centrally and-at the upper end

of the slide frame 21 between 2 pair. of vertical slide”

members 167.7 The lever 195 is attached to the right
enid "(as viewed from the front in Figs. 2 and 3) of the
- rock shaft 188, and the-said rock shaft serves as a center
pivot for the lever 105, the rearward end being slidably
motinted along the shaft 182, for a reason to be described,
" and the front end being connected to the right end of the
actugting .tail 76. by means .of a connectmg Tink 108.
The left end of the rock shaft 186 carries a forwardly dis-
posed arin 109 which is connected to the left end of the

204

of. the actuatmg ra.ll 71, 50 that the osc1llatron of the
shaft 120 raisés and lowers the rail 71-to. effect.simul--.
taneously the wire. bendmg or staple: formmg operations .

It may be. 1nc1denta11y mentioned.at this pomt that the
sndm" commection between the shaft 102.and the. lever:
105, and between the shaft 113 and-the lever. 121 permits
the “lévers. 105, and 121 to travél back . and forth thh
the slide frame.21.. : -

As mentioned eabove, sthe: stxtcher heads. :20 may be .
accurately - adjusted. in. bank upwardly or ‘downwardly .
relative to.the slide frame 21 to.permit’ the lower opera-..
tive -ends thereof. to. be located. a proper. distance above ..
the cunchmg mechanism. 35 ‘and. ‘the signatures. trans-
poried: by the: conveyor “Toward  this end, the frame-‘ <
work 1% which carries.the Bostitch. heads 20 is adapted to.:

be vertically .adjusted - under - the . control..of - the . slide

members 107 ‘which are themselves. vertically ad]ustable
in. guides.or - ways. ‘of upright posts. 129 of the slide frame .-
2% by means. of :eccentrics.or cams; (not shown) attached

_at the.extreme.ends:of a transverse shaft 130..- The: trans

~verse adjusting shaft 130 is rotatably mounted between

the uorlght posts . 129. of the slide frame: 21,.and: the
shaft is adapted. to.-be. rotatably adjusted by -means; of.:
hand -wheels 132" ‘mounted thereon. - Each of the wheels-.

- 132 .may have a plurality. of holes spaced. around the.:-
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actiating rail 70 by means of another connecting link 108.

"Thus, the upward and downward translation of the

shaft 102 in the guides 183 rocks the shaft 186 through

the lever 185, and the levers 105 and 109 mounted at
cpposite ends. on the rock shaft 106 iranslate the trans-
verse. actuatmg rail 7¢ upwardly and _downwardly to

opefate . the wire. feeding mechanism - of the - stitching:

" héads- 28, as well ‘as the mechanism. for driving- the
staples-through the signatures to be bound.

The operatlon of the lower “actuating -rail 71 ‘which
operates the wire bending or staple forming mechanism

" of the stitching heads 20 and which lowers the . staple

into position for inserticn may now be described.— The
operating parts are very similar to ‘the  operating. parts
"described . above ‘in ‘connection wrth the operatrons “of
the actuating rail . 70.

~“The’ cperation of the rail 71.is controlled by the cam.
' 81 and-the bell crank lever ‘86--which, ~like the ‘bell

crank lever 85, has a follower arm.86a carrying.a cam
follower roller 86b and another arm 86¢ prvotally con-

nected to -the lower end of the connecting rod 88.. The.

upper: end of the connecting rod 88, as best.shown.in
Fig.

the‘rock shaft $8 is provided with a forwardly. disposed

~lever arm 111, and the-ends of these lever ‘arms are -
. congected by rods 112 to -a horizontally disposed shaft*
60

113 which 1srmounte<l it éach end within arc-shaped
_guides 114.” Thus, by means -of -the “above-described

mechanism; the .operation. 'of -the .cam 81 imparts: oscil= -

lating ‘rotation -to- the rock shaft 90 which, in: turn, is
-transmitted 'to ‘raise and lower’ the shaft 113 in the arc-
Asllaped guides 134,

5, is pivoted- to the forward end of an.arm 1160 .
attached to the transverse rock shaft 90. The transverse
rock - shaft- 98 is- mounted: to the -left,” but somewhat.

_higher than the correspondmg :shaft: 89.. Each end:of-
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perrphery thereof, and a key. or handle may be inserted. .
in the. holes. fo permit the: shaft to-be:manually adjusted...
The. eccentrics.or. cams «(not shown). at the extreme: ends: .
of- the. shaft 130.are located just beneath the slide mems. .
bers 187, so- that the rotation .of the shaft 130 will; move::
the members ‘107 upwardly or downwardly. as- des1red
‘The upper- ends. of the -slide. members 107 .serve. as::
center . SUPpPOrts. for fore-and-aft, . horizontally : dlsposed
levers:137: (see Fig..4)-anchored at. their rearward ends-.
to supporting..brackets 138 of the slide frame 21.. The-:

- forward ends.of the levers 137 are connected by ‘means::

40

- ed in-the vertical:slides 107.
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of connecting rods-149 to the upper ends of the verﬂcal

‘members ‘19a by. means of which .the framework 19 is:

supported: Thus;..with _ the. rearwardly disposed - ends
anchored to the. brackets: :138, the upward -and .down-.

‘ward adjustment of the shde members 107 permits- the-.
_movement of the forward free ends of the levers 137:ta.- -
raise. or-lower the framework 19 as desired. Itis to' be - -

vointed out.that.the timing of.the ‘stitching operation. i
pot-affected by the up and down adjustment of the frame--
work .19 just: described; - because  the pivot-points of the.:.
stxtcher actuating levers 125,121 and.105 are also mount:.-
~Thus, if vertical slide 107 :
is- adjusted, the left.hand ends ‘(as: viewed in Fig. 4): of:
levers. 137, 125 and: of : the ‘horizontal Jever: connected to..
the upper end of link 108, all move up-and’ down:in:
unison;.. Further- assurance -of: this :condition: lies in:the
fact that the ‘right-hand ends.of levers 137, 121 and 105
are all’ located on substantlally the same vertlcal eenter— -
line.-

The present mvennon ist prowded wrth means to pre-
vent ithe: operation-of. theustitching. heads+20-under ‘cers~
tain: condm(ms, suchas, for example;:in-the-event that
a ;particular pocket: of: the: conveyor. has not. receivéd- all

-~ of the signatures comprising a complete: book or booklet::

Referring:to Figsi: 4 -and: 5, it will-be observed. that-the.

- dnvmg :power+for-the operation of the stitching héads 20

65

The upward “and: downward transla‘uon of ‘the shaft -

"113 rocks the-shaft 120, losated just-above the shaft 106, - -

by means of the lever 121. The lever 122 is -mounted

- at it§ Center ‘to the Teft end of-the shaft 120, the rear-
- end thercof is free to slide on the shaft 113, The right-
_end of thie. shaft 129 carries a forwardly “disposed arm " -

123, and the forward “endsof  the ‘lever -121and “the

125 are connécted by means of short links 126t

al slrdes 127 mounted w1thm the frame 19 The

70

is transmltted from the gear wheel 56 to the -shaft’ 75«
by medns “of:the -engagement ‘of ‘a ‘pawl 152;° p1vota11y
mounted-at' 152a-to one:of the ‘spokes of the gear Wheel,

" “with a ‘notchéd shoe 153 of a clutch disc 154 mounted on. -
““the shaft 75:
into’. operauve engagement Wwith the shoe 153, but it 1s =
_capable of- being plvotally rotated against the spring.pres-.
- sure'to dijconoect the gear wheel 56 and the shaft 75.- ST
- The shaft'75 is also provided With a brake drum 160and -~ -
" a’brake’ ‘band- 161 which- may. .be operated ‘to- brmg.the
r’shaft tos stop whéti the cliftch has been released

The pawl 152"is normally. spring urged
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The clutch and brake mechanisms are controlled by .

a solenoid 150 (see Fig. 5) mounted at the back of each
of the stitching units B, C. The solenoid is adapted to
be controlled by a memory unit (not shown) which re-
ceives information from the sheet inserters which as-
semble the sheets on the conveyor A. In the event that
a particular pocket of the conveyor has not received all of
the signatures to make up a complete book or booklet,
that information will be sent to a memory unit (mnot
shown) where it will be stored until that particular book
cr booklet is about te be stitched, whether it be by the
unit B or the unit C, at which time the solenoid 150 of
the appropriate unit will be operated to disengage the
clutch and to apply the brake mechanism during that
particular cycle of the machine so that the incomplete
book will not be stitched. Thereafter, although forming
no part of this invention, the defective or incomplete book
is delivered by the conveyor to a reject station so that
the missing signatures can be inserted.

To effect the disengagement of the clutch, the solenoid
158 is connected by means of the connecting rod 150a
to a pivotal cluich throw-out lever 155. The throw-out
lever 155 is provided with four arms 1554, 155b, 155c
and 1554, the rod 1504 of the solenoid being connected
to the arm 155b. The arm 1555 is acted upon by a ver-
tically disposed compression spring 159 which normally
maintains the throw-out lever 155 in inoperative position.
The arm 155¢ of the throw-out lever 155 is connected by
means of a pin 156 to an elongated slot of a pivotal cam
member 157, and the clockwise operation (as viewed in
Fig. 5) of the lever 155, as controlled by the energization
of the solenoid 159, interposes the cam member 157 in the
path of the release end of the clutch pawl 152. The
clutch pawl 152 is thereby disengaged from the cluich

disc 154 to break the driving connection to the mechanism

which operates the stitching heads 29.

At the same time, through suitable linkage arrange-
ment, namely the arm 1554, link 162 and the bellcrank
183, braking pressure is applied to the brake band 161,
thereby applying friction to the brake drum to stop the
shaft 75. The actual force required to tighten the brake
band 161 is exerted by spring 166, after the toggle formed
by link 162 and arm 155b is broken by a clockwise rota-
tion of lever 155 caused by the energized solenoid.

When the incomplete book or booklet reaches the
stitching position, the solenoid 159 is energized through
the memory unit and the throw-out lever 155 is pivoted
to shift the cam member 157 into position to trip the pawl
152, thereby disengaging the gear wheel 56 and the shaft
75. At the same time, the brake 161 is applied to stop
the further rotation of the shaft 75 to prevent the opera-
tion of the stitching heads 2§ during that cycle of the
stitching unit. If during the next cycle of operation the
solenoid 150 is de-energized, the pawl 152 will re-engage
the clutch disc 154, cam 168z which is formed on the
flange of brake drum 169 will depress arm 163 and thus
allow lever 155b and link 162 to form the toggle as shown
in Fig. 5 which locks the brake lever 163 in the released
position, and the stitching operations will continue as usual
until the solenoid is again energized.

Summarizing the operation of the present invention,
the compilations of signatures forming a book are ad-
vanced by the conveyor A to the stitching units B and C,
and the reciprocating frames 21 of the stitching units, as
described above, reciprocate in out-of-phase relationship,
each unit stitching alternate books delivered by the con-
veyor. The books are carried in straddling fashion by
the conveyor with the folds at the top, and the conveyor
introduces the book to be stitched between the stitching
heads 29 and the companion clinching elements 35 during
the forward stroke of the moving frame. Thereupon, the
clinching elements are driven upwardly, moving between
the plates 11, 12 of the conveyor, for the stitching op-
eration. The clinching elements 35 are carried by the
carriage 37, and the rollers 38 travel across the cam
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surface of cam member. 39, which cam surface controls -
the raising and lowering of the clinching elements.35.
The carriage 37 is carried by the reciprocating slide 21,
so that the carriage moves in synchronism with the slide.

The stitching heads and the clinching elements move

‘together at a speed slightly faster than the speed of the

conveyor, so that when they engage the book to be
stitched, the book is advanced ahead of the separators 13
of the conveyor. The reciprocating motion is imparted
to the slide frame 21 by means of the pivotal reciprocation
of the lever 63 (see Fig. 3) which is pivoted at its lower
end and connected at its upper end to the slide frame
by means of a link 67. Reciprocation is imparted to the
lever 63 by the rotation of a crank arm 69, the pin or
slide 61 thereof being accommodated in the longitudinal
slot 62 of the lever 63.

The operation of the stitching heads 28 are controlled
simultaneously by the horizontal actuating rails 70, 71
which are mounted for vertical displacement immediately
behind the stitching heads. The upper rail 70 actuates the
mechanism of the stitching heads to advance the wire and
to drive the staples into the backbones of the books, and
the lower rail 731 actuates the wire bending or staple form-
ing mechanism of the stitching heads and lowers the
staple toward the signature in preparation for the insertion
thereof. The operation of the rail 70 is controlled by a
driven cam 89 and the operation of the rail 71 is con-
trolled by a driven cam 81,

The operating linkage by means of which the cam 80
operates the rail 70 includes the vertical rod 87 con-
trolled by the cam, the arm 95 of the rock shaft 89, the
rod 87 being connected to the arm and thereby imparting
movement to the rock shaft 89, the levers 1@ carried by
the rock shaft 89, the transverse shaft 182 mounted within
arc-shaped guides 103, and the rods 101 connecting the
levers 160 and shaft 1§2. Thus, the rotation of the cam
80 imparts predetermined movement to the shaft 162,
moving the axis of the shaft 182 upwardly and down-
wardly in a curved path. The reciprocating slide frame
21 carries a lever 105, the rear end of which is slidably
connected to the transverse shaft 102, thereby permitting
the lever 135 to be actuated, although it is carried by the
reciprocating slide frame, and the lever 105 is connected
to the rail 70 by means of the links 1§8. The curvature
of the slots in the guides 103 permits the lever 195 on shaft
108 to be pivotally operated.

The operating linkage by means of which the rail 71 is
actuated by the cam 81 includes a vertical connecting rod
88 controlled by the cam 81, the arm 119 of the rock
shaft 8§ which connects the upper end of the rod 88 to the
rock shaft 20 for the reciprocation of the latter, an arm
111 of the rock shaft 88, the transverse shaft 113 supported
in arc-shaped guides 1314, and the rods 112 connecting the
arms 111 and the transverse shaft 1i3. A rearwardly
disposed lever 121 of the reciprocating frame 21 is slidably
connected to the transverse shaft 113, so that the lever
121 may be actuated even though it is carried by the re-
ciprocating frame. The curvature of the slots in the
guides 114, as in the guides 183, permits the lever 121 on
shaft 124 to be pivotally operated. The lever 121 is
connected to the rail 71 by the linkage which includes the
arms 125 of the rock shaft 129, the vertical slides 127
and the links 126 connected at their upper ends to the
arms 125 and at their lower ends at the slides 127.

It is evident, therefore, that by means of the above-
described operating mechanisms the stitching heads 20
and the clincher elements 35 may be actuated during the
reciprocation of the slide frame 21 in synchronized rela-
tionship with the feed of the books on the conveyor A.

The present invention has been shown and described in
preferred form and by way of example, and obviously
many modifications and variations may be made therein
without departing from the spirit of the invention. It is
understood, therefore, that the present invention is not to
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be lrmited to any_ specrﬁc form or embodrment except

¥ c1a1rn """""
1, Ina machme for stitching signatures, a combination
of a' main frame structure, a recrprocatmg frame sup-
- ported in said main frame structure, a plurality: of strtch-
ing means carried by the’ rec1procat1ng frame, an actuator
- for said-stitching means, the operation of said ‘actuator
eﬁectmg the operation of said stitching means, a me-
chanical linkage 1ncludmg a pivotal lever and ‘a trans-

verse member serving to operate the said actuator, the

- one carried by the reciprocating frame and the other
mounted to. the main frame structure, gmde means for
gurdmg said transverse member in a curved path relatrve
to the pivot for the lever and a slidable connection be-
tween the transverse member and the plvotal lever where-

by the strtchmg means may be operated whlle carried by

the reciprocating frame

2.A combmatron as set forth in clalm 1 wherem the
gurde means. for guiding the transverse member com-
prises brackets which support the transverse member at
both ends, said brackets having arc-shaped slots; whereby
the’ transverse member is gurded in an arcuate path.

3. A combination as set forth in claim 2 including an
-oscillating shaft for controlling the operatron of the trans-
_verse member, and a cam tfor effecting the oscrIIatron of
the shaft,

4. In a‘'machine for stitching srgnatures ‘assembled in
book form, a main frame structure; a reciprocating frame
supported in the main frame structure, stitching means and
clinching means carried by the reciprocating frame, means
for supportmg the signatures to be stltched between the
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strtchmg means and the clrnchrng means with the leaves
of the srgnatures straddling the supporting means, means.
for actuatmg the stltchlng means, and a stationary cam
track mounted to the main’ frame structure for moving .
the clinching means toward and away from the signatures
to be stltched

5. Ina machlne for stltchmg srgnatures assembled in
book form, the ‘combination of a main frame structure,
a reciprocating frame supported in the main frame struc-
ture, strtchmg means . carried by the recrprocatmg frame,
a carriage movable with the honzontally reciprocating . .
frame, chnchmg ‘means carried by the carriage, said car-
riage. also being ‘movable relative to the recrprocatm&7
frame durmg the reciprocation. of the frame to permit the
clinching means .to be translated toward and away. from
the path of travel of the signatures, means for supporting
the signatures to be stltched between. the stltchmg means
and the clinching means, and a stationary cam track
mounted to. the main frame structure for controlhng the
movement of the carriage relatrve to the recrprocatxng
frame. )
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