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PATENT OFFICE

RAYMOND E. ACKLEY, OF CHICAGO, ILLINOIS, ASSIGNOR TO R. B. DONNELLEY & SONS
:COMPANY, OF CHICAGO, ‘ILLINOIS, A CORPORATION OF ILLINOIS

BOOKBINDING MACHINE

Application filed June 10,

This invention rélates to ‘bookbinding ma-
chines employing -as ‘an element ‘thereof,
mechanism for applying :supers to the ‘as.
sembled signaturesfed to said mechanism. _

My primary object:is to provide improved
means for applying supers to the grouped
signatures.

Referring to the accompanying drawings:

Figure 1is a view in side.elevation of a
bookbinding ‘machine embodying my im-
provements,

Figure 2'is an enlarged broken plan sec-
tion taken at-the line 2 on Fig. 1 and viewed
in-the direction of ‘the arrow.

Figure 8 is a view'in side elevition of the
mechanism shownin Tig. 2,.a portion there-
of 'being ‘broken away and certain parts
shown in vertical section, the section ‘being
taken at the line 8 on Fig. 2 and viewed
in'the direction of the arrovw.

Figure 4 is an enlarged section taken at
the line 4 on Fig. 1 and viewed in the direc-
tion of the.arrow.

Figure 5 is a perspective view showing
the operative ‘parts ‘of ‘the super-applying
mechanism.

Figure 6 is an enlarged section taken at
the line 6 on ‘Fig. 4 and viewed in the
direction of the arrow.

~Figure 7 is an enlarged broken section
taken -at-the line 7 on ‘Fig. 5 and viewed in
the direction of the arrow. ;

Figure 81s an enlarged view in end eleva-
tion of the machine as viewed on the line 8

of Fig. 1; and

Figure 9, an enlarged broken section taken

at ‘the line 9 on Fig. 1 and viewed in the
direction of the arrow.

The -particular illustrated ‘machine com-
prises a-conveyor 10, formed of a pair of
endless chains arranged side by side and
preferably- extending throughout the ‘length
of ‘the machine and” which grips-the upper
portions.of a book which is fed. to it at one
end and retains this same grip upon the book

1929, Serial. No. 369,352,

until it is discharged at the opposite end.
This leaves the lower, or unsupported, end
of the book free to be grasped by other con-
yeyors represented at 11, 12'and 13 arranged
in series lengthwise of the machine directly
below the conveyor 10 and which assists in
performing various operations upon the
book.

In the machine shown the conveyor 11
holds the lower edge of the book frm, while
it is being trimmed by trimming mechanism
represented at 14, (Fig. 1) and also while
a -transverse notch or groove is produced
therein by means of a rotary saw device 15
as shown and described in my application
above referred to.

The conveyor 12 operates to “fan” the
lower cut portion, or back-edge, of the book
to one side so as to expose overlapping edges
of ‘the sheets to gluing mechanism repre-
sented at 16 (Fig. 1).

The conveyor 18 is provided for holding
the lower portion of the book again in a
flat position while a “super” is applied
thereto by the mechanism 17 in aceordance
with my present invention and as herein.
after fully described; the conveyor 13 also
holding the lower portion of the book while
a cover is applied to the back of the hook
and firmly pressed
of mechanism represented at 18 following
the operation of which the book passes out
through the chute at the end of the machine
to cross-feeding mechanism 19.

The two endless elements comprising the
long conveyor 10 are carried by a suitable
frame supported on the standards 20, 21, 292
and 23, and engage, at opposite ends of the
machine, with horizontally disposed sprock-
ets keyed to vertical shafts. These shafts
at the tail end of the.machine are represent-
ed at 24 and 25 (Fig. 2) and the sprocket
referred to on shaft 94, at 26 (Fig. 2).

The shafts 24 and 24 are provided at their
upper ends with worm wheels, the one on
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shaft 24 being represented at 27 (Fig. 3)
which mesh, respectively, with worms, the
one meshing with the worm wheel 27 being
shown at 28, on shafts 29 and 30, which are
carried in suitabie bearings on the main
frame and which extend substantially the
full length of the machine.

The shafts 29 and 80 ave operatively con-
nected together by means of gears 31 and
32 (Iig. 8) of the same size provided on
these shafts and meshing with an idler gear
33, whereby the shafts 29 and 30 are caused
to rotate in the same divection and at the
same rotative speed.

The shafts 29 and 20 are driven by a
motor represented at 34, (Ifig. 8) through
a belt connection 35 between pulleys 36 and
37 on the motor shafs and the shalt 30,
respectively.

The conveyor

¢
Liry

lilewise formed of a
pair of endless chain elemonts, is located
directly beneath the convevor > ), both of
the endless elements of conveyor 13 oper-
atively engaging at each end wi
et. The sprockets for g
the tail end of the machine arve represented
at 88 and 39 these sprockets being keyed to
the vertical shafts 24 and 25, respectively
the conveyor 18 thus operating at the same
speed as the conveyor 10.

The conveyors 11 and 12 are also driven
from the shafts 29 and 30 at the same speed
as the conveyor 10 and the chain element of
each conveyor 10, 11, 12 and 13, at one side

; of the longitudinal axis of the machine, to-

gether with their operating shaft 29, are
adjustable crosswise of the machine for
adapting them to operate on books of dif-
ferent thicknesses.

The endless chains of the various convey-
ors ave formed of links pivotally connected
together by means of pins. The links of
the conveyor 10 ave represented at 40 and 41
(Fig. 3) and their connecting pins at 42.
The links for the conveyor 13 are represented
at 43 and 44 and their pins at 45, The con-
veyors 10 and 13 also comprise facing links
46 and 47, respectively, likewise mounted
upon the pins 42 and 4, respectively, and ab
which the conveyors grip the bocks for feed-
ing them through the machine. The pins
49 and 45 have rollers 48 and 49, respective-
ly, mounted thereon which ave adapted to
roll upon back plates 50 and 51, respectively,
carried by frame members 52 and 53. Thus
the pressure of the bock, vepresented at 54,
shown in Fig. 9, is taken by the facing Hnks

referred to and transmitted through the pins
and rollers thereon to the plates 50 and 51.
Each link 46 is provided with a roller 53
which runs upon a horizontal member 50
(Fig. 9), the member 50 being firmly held
Ly the frame members 52 and 53. Each
link 47 of the lower conveyor 18 is provided
with a roller 57 which rolls vpon a lower,
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horizontal, member 58; and with an upper
roller 59 adapted to bear upwardly against
the member 56 in case upward pressure is
exerted against this lower conveyor.

The endless chains of the other lower con-
veyors 11 and 12 are preferably constructed
as described of the conveyor 13 and are asso-
ciated with channeled members serving as
a backing and guiding means for the chains,
as described of the conveyor 13.

Tn the machine shown, books are fed to
the bookbinding machine by means of a con-
veyor belt 60 (Fig. 1) which passes over a
sprocket 61 driven by means of gears, (not
shown), from a shaft 62 which has a worm
wheel 63 driven by a worm on the shaft 29.
The belt 60 has a series of lugs 64 which feed
the book to the conveyor chains 10 in defi-
nite timed relation thereto so that the books
are always in step with the several mecha-
nisms of the bookbinding machine, particu-
larly the “super” feeding mechanism 17.

i %vill be understood that the book, on
entering the machine, becomes engaged near
its upper part by the endless chains of the
upper conveyor 10 which operate to retain
a firm grip upon the book throughout its
travel through the machine.

The gluing mechanism 16 comprises a
clue-pot 65 (Fig. 1) containing roller means
preferably formed of two rollers 66 arranged
in line lengthwise of the machine and jour-
nalled to extend at their lower portions into
the glue, these rollers being so positioned
that in the lengthwise movement of the book
by the conveyor mechanism referred to the
lower edge of the book is engaged by the
peripheries of these rollers to apply glue
thereto, the facing links of the conveyor 12
being preferably laterally deflected in the
same direction to cause the sheets of the book
at its lower edge portion to become fanned
before reaching the gluing mechanism and
while moving in engagement with the peri-
pheries of the gluing rollers, as more speci-
fically described in my said above entitled
application.

Referring now to the super-feeding mech-
anism 17 (Iigs. 1, 4, 5, 6 and 7) and which
operates on the books after the gluing op-
evation referred to, it comprises a frame
67 (Fig. 4) provided with a bracket 68 on
which 1s journalled a reel 69 having spirally
wound thereon a band cf loosely woven ma-
terial 70 commionly called “super” which is
to be placed upon the glued back of the book
and between it and the cover applied to the
book by the mechanisin represented at 18,
the “super” material 70 passing between
rollers 71 and thence between feed rollers
72 and 73.

The feed roller 73 (Fig. 7) comprises an
outer sleeve which is mounted upon a core
74, the latter being journalled upon a sleeve
75 which is keyed on a shaft 76. The core
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74 contains a series of tangentially arranged

openings 77 in each of which is located a
steel ball 78 which is pressed foward the
sleeve 75 by means of a spring 79. As
the shaft 76 and sleeve 75 are oscillated,

as later will be explained, the sleeve 73

engages the bhalls 78, when this sleeve is
rotated in counterclockwise direction in
Fig. 7, thereby advancing the roller 73 and
the “super” fabric 70. ~As the sleeve 75
returns, in clockwise direction, the balls 78
are rolled back out of pressure-contact with
the sleeve 75 so that the roller 73 is ad-
vanced only during counterclockwise move-
ment of the sleeve 75. ;

The “super” 70 on being fed forward,
passes under a stationary krife 80 (Fig. 7)
and a reyolving drum 81 (Fig. 6), and over
a hollow box 2. The drum’ 81 1s mounted
upon a shaft 83 (Fig. 5) upon which is
keyed a gear 84 which meshes with a gear
85 on a shaft §6. The shaft 86 is driven
by means of a spiral gear 87 which meshes
with a spiral gear 88 on a shaft 89. All of
these shafts are journalled in suitable bear-
ings carried by the frame 67. The shaft
89 has a sprocket 90 keyed thercon which
is driven by means of a chain 91 from a
sprocket on the shaft 29. '

" The shaft 86 carries a gear 92 which
meshes with gears 93 and 94 by which the
shafts 95 and 96 are driven. The shafts
95 and 96 carry parallel cranks 97 and 98
having pins 99 which are journgled in a
side of the hollow box 82 so that the latter
is given circular motion, the top always re-
maining horizontal. = ,

The shaft 96 carries 5 cam 100 in which
operates a cam follower 101. The cam
follower 101 is carried by a lever arm 102
which is pivotally mounted at 103, the mov-

able end of the lever 102 being connected
by means of a pin 104 with a link 105, the
opposite end of this link being pivotally
connected to a lever 108 which is keyed to
the shaft 76. - .

It will be understood from the foregoing
that on each revolution of the shaft 96 the
cam 100 acting through the lever 102, the
Iink 105, the lever 108, and the ratchet
mechanism shown in Fig. 7, advances the
“super” fabric 70 from the position shown
in Fig. 7 in full lines, to the dofted line
position 70° At this time the hollow box

- 82 is In a position which will permit the

super 70 to be fed beneath the Inife 80.
The upper portion of this hollow box car-
ries a hardened metal top 107 having a
shearing edge 108 which, on its next ypward
movement, passes the shearing edge of the

; s to shear off the portion
70 of the “super”. The strip thus severed
falls upon the metal fop 107 and is then
controlled by suction \pparatus which will
now be described. S

3

The hollow box 82 contains a series of
openings 109 (Fig, 6) this box being con-
ns of a flexible hose 110 with

nected by means of a fle:
3 three-way valve 111 which, in turn, con-
nects through a pipe 112 with a pump 113
(Fig. 1). This pump is driven by any
suitable means and has an outlep 114 while
the pipe 112 is an intake.

The three-way valve 111 has a plug 115
which has a lever

Thus as the hollow box 82 is oscillated hack
and forth by means of the pins 99, the pas-
sages in the plug 115, in one position of the

plug, connect the infake pipe 112 with the
hose 110 so that suction ‘of the pump 113

acting through the openings 109

low box 82 serve to hold the
on the fop of the hollow

in the hol-
strip of “super”
box which then

moves fto carry this strip of “super” adija- ¢
u Y Hs sirip Bup ad]a

cent the bottom of the revolving drum 1.

The drum 81 (Fig. 6) is prowided with 3
stationary partition 118 which forms a com-
partment 119 the end of which gverlies the
end of the hollow box 82, The second
compartment 120 of the drum is separated
from the compartment 119 by means of a
partition wall 121. The pipe 114 leads to
the compartment 120 so that this compart-
ment is always under pressure while the
compartment 119 connects, throygh a pipe

T T SR e b s sk Ot S) B B

122, with the three-way valve 111 so that
as the plug 115 is oscillated connection is
closed befween the hollow box 82 and the
pump intake 112 and at the same instang
communication is opened between the com-
partment 119 and the pump intake 112
through the pipe 122. ; :

Thus it will be seen that as the strip 700
of “super” is severed by the shearing plate
108, the suction of the pump acting through
the holes 109 serves to hold the strip firmly
on the hollow box 82 so that it will not be
displaced thereon. As the hollow hox 82
moves forward the end of the “super”, as
shown in Fig. 6, passes under the rotafing
drum 81 and at this instant the plung 115
oscillates to cut off suction on the hollow hox
82 and at the same instant transfers the suc-
tion to the compartment 119. The end of
the “super” which then lies adjacent the
drum 81 is drawn up against the drum and
as the latter revolves is wound around the
drum as shown in Fig. 6. The suction ac.
tlon continues on the strip thus held against
the periphery of the dium, until the for-
ward end of the “super” strip passes over
the compartment 120 when the pressure

within this compartment, acting through
openings 123 in the peripheral portion of 1

the drum 81, blows the forward end of the
“super” up against the hottom of the bogk
which has previouysly been glued as above
explained, the rear portion of the “super,”

however, still being firmly held by the suc-

ch has a arm 116 connected to the .
hollow box 82 by means of a link 117. °
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‘tion in the compartment 119. It is, of

course, essential that the fiming of the
“guper”-feeding mechanism be such that it
operates in timed relation to the feed of the
main conveyor 10 so that the “super” will
fall at the proper point on the book.

The book, with the “super” applied thereto

as stated, then passes to the cover-applying
mechanism 18 the construction of which is
the same as that set forth in my said above
entitled application and which operates to
exert upward force against the portion of
the cover which extends beneath the edge of
the book to which the “super” was previously
applied and also to squeeze the lower edge
of the book to firmly secure together the
sheets of the books, the “super” and the
cover.
" While T have shown and described a pax-
ticular embodiment of my invention, 1 do
not wish to be understood as intending to
limit it thereto, as the same may be vari-
ously modified and altered without depart-
ing from the spirit of my invention.

What I claim as new, and desire to secure
by Letters Patent, is:

L. In a bookbinding machine, means for
gripping and advancing a book, means for
gluing the back of the book, and mechanism
for applying a super in timed relation
thereto comprising means for feeding super
from a roll, means for cutting a strip from
the roll, means for moving said strip adja-
cent the book and at the same speed as the
book, and means for progressively foreing
the strip into contact with said book.

9. In a bookbinding machine, means for
grippin[_itvl and advancing a book, means for
gluing the back of the book, and mechanism
for applying a super in timed relation
thereto comprising means for feeding super
from a roll, means for cutting a strip from
the roll, means for moving said strip adja-
cent the book and at the same speed as the
book, and means for progressively forcing
the strip into contact with said book as it
passes a predetermined point.

3. In & bookbinding machine, means for
gripping and advancing a book, means for
oluing the back of the book, and mechanism
for applying a super in timed relation
thereto comprising means for feeding super
from a roll, means for cutting a strip from
the roll, an air controlled drum having a
perforated face for moving said strip adja-
cent the book and at the same speed as the
book, and means for forcing the strip into
contaet with said book during the movement
of the book. ‘

4. In a bookbinding machine, means for
gripping and advancing a book, means for
oluing the back of the book, and mechanism
for applying a super in timed relation there-
to comprising means for feeding super from
a roll, means for cutting a strip from the

1,805,157

roll, a rotatable drum having a perforated
face, stationary partitions within the drum
forming compartments, means for applying
suction to one of said compartments to cause
the strip of super to be held by said drum
as it rotates, and means for applying air
pressure to another compartment to cause
the strip of super to be blown away from
the drum' as it advances.

5. In a bookbinding machine, means for
gripping and advancing a book, means for
gluing the back of the book, and mechanism
for applying a super in timed relation there-
to comprising means for feeding super from
a roll, means for cutting a strip from the
roll, a rotatable drum having a perforated
face, stationary partitions within the drum
forming compartments, means for applying
suction to one of said compartments to cause
the strip of super to be held by said drum
as it rotates, means for applying air pres-
sure to another compartment to cause the
strip of super to be blown away from the
drum as it advances, and a valve for con-
trolling the two last mentioned means in
timed relation to the travel of the books.

6. In a bookbinding machine, means for
eripping and advancing a book, means for
cluing the back of the book, and mechanism
for applying a super in timed relation there-
to comprising means for feeding super from
a roll, means for cutting a strip from the
roll, a rotatable drum having a perforated
face, stationary partitions within the drum
forming compartments, means for applying
suction to one of said compartments to cause
the strip of super to be held by said drum
as it rotates, means for applying air pres-
sure to another compartment to cause the
strip of super to be blown away from the
drum as it advances, air suction means for
holding the strip on the cutting-off means,
and a valve for controlling the several air
controlled means in timed relation to the
travel of the book.

7. In a bookbinding machine, means for
gripping and advancing a book, means for
gluing the back of the book, and mechanism
for applying a super in timed relation there-
to comprising means for feeding super from
a roll, means for cutting a strip from the
roll, an air controlled drum having a per-
forated face for moving said strip adjacent
the book and at the same speed as the book,
and means for forcing the strip progressive-
ly into contact with the book.

8. In a bookbinding machine, means for
gripping and advancing a book, means for
gluing the back of the book and mechanism
for applying a super in timed relation there-
to comprising means for feeding super from
a roll, means for cutting a strip from the
roll, a rotatable drum having a perforated
face and located adjacent the book, means
for rotating said drum at substantially the
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same speed as the book, means for produc-
ing suction at said perforated face for caus-
ing the strip to be held to said face and dis-
continuing suction on the strip in the rota-
tion of the drum, and means for progressive-
ly forcing the sfrip from the drum against
the book whereby the end portion of the
strip last to be applied to the book is held
to the drum by the suction action during
the forcing of the opposite end portion of
the strip against the book.
RAYMOND E. ACKLEY.



