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BOOK»COVER BENDING MACHINE

leham B. Hxldmann, ‘Chicago, Xil;, assignor to
Brock & Rankin, Chlcago, Ill., a: corporatmn

“of Illmoxs

Apphcation August 14 1943 Serlal No: 498 711
(CL 112y’

. following: descr1pt10n proceeds in v1ew of the an-};

15 Claims.

Th1s 1nventlon relates :primarily: to the book-

“"binding -arts;:and..secondarily - to. watping: and:
‘bending mechanisms, and has asits principal ob-:

ject the: prov1smn of ‘automati¢ means:for impart-

ing:a:complex ‘curvature, amounting to an over-.

all ‘bowing, of book covers to condition: them for:

~reception of an" 1mpr1nt from emnossmg dles orv

:the: like;

‘It ‘is' a-particular: obJect of ‘the; 1nvont1on to:

provide a machine acting: a,utoma.tma,lly to bend:
book:covers and: the like at high speed in'several
directions with respect to:the lengthiand breadth
thereof, ‘such that when:the covers leave the ma-:

chine; they 'will be substantially bowed: ioutwardly:.
with'a sort of overall convex1ty suitable : fori :
stamping or embossing;-and further, to provide:a. " -

machine of simple and rugged construction'which =
willube:of compact:.overall size with' inféed: and -

discharge: 'positions: ¢losely: adjgcent at: one:side:
of:the’'machine.for convement attendance by the
operator. :

Book!covers of the kmd here contempla,ted con-—:

20

sist of some sort of stiffening member; such’ ‘as: v

cardboard, usually covered: with:g, fabric; such as:
cloth, adhered thereto by glue and such -COVers

are.generally embossed or 1mpr1nted ‘with :déco~.
. rative-or: title  matter applisd by ‘stamping" dies

bressed into- the- outer ‘stirface rportions thereof

by reason of ‘which it is’ necessary that such’surs-

faces be bowed': ‘appreciably- if the 1mpr1nt is to
be uniform and cleéar.

Accordmg torprior practlces, bendlng of the
covers:was- ‘accomplished by crude manual ex-

ped1enc1es and’by feeding the covers through roll-"
ers; first in’ one"direction, and then ir’ another,
and ‘such methods involve monotonous; slow, and,

~“tiring manual labor which is conducive to .various

irregularities and losses dueto damage Trom im-
proper: handlitig resultmg largely, from ' the. fa-.
tigue -element when large quantities. of ,covers.

must be' cond1t1oned in tms manner..
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nexed drawings in which: . -
- Fig.'l is:a:perspective; view: of the entlre ma--
chine w1th the supporting legs shown: 1n frae-“

; ment

cFRig:2.isa vert1ca1 sectlon looklng in the d1ree—~
tion of:lines:2-—2 of Fig: 1; R

Fig::3'is:a side elevation lookmg in the d1rect10n‘
of lines 3—3 of Figi 2; :

Fig. 4 isia vertical section in'the d1rect10n ‘of
lines 4—4:on Fig. 2; showmg details of the cover
feeding: mechanism; ‘

Fig.5:s a:vertical section on-the- d1scharge side
of the machine looking 1n the mrectlon of 11nes
5—5on Figil;

Figi 6:is.a top plan view of the. mechamsm dis-

.posed-beneath the table surfaces .or.top: of the:

machine, said table surfaces-being: removed-and:
the:view:looking downwardly; ... :
-Fig. 7.:is e sectional detail of .the roller dnve
seen-in'the directiorn-of lines. 1—T:of Fig. 6 :
Pigi 8/is a fragmentary top ‘plan.view: of the;
driving: gear. assembly for the:first warping unit;. -
Fig. 9:is.an elevational view of ‘the -assembly
shown:in-Fig:8, also lookmg inithe dlrectmn of -

- lines 1—1 of Fig.. 6; .

30

General descrzptzon

In the perspectwe view of Fig:, 1 there'is shown ‘
a-main frame« 1§ surmotunted: by a. first:feeding

.~ table:(6, at the'left, and.a second feeding:table:. .

The' present. invention: overcomes such . diffi-- 1
culties by, affording a high speed bending . machine:.

characterlzed by the brovision.of means for-feed-
*ing open covers, one at a.time; into a,nd through-
a plura,hty of sets of warping rollers,  arranged
. with their rotatlonal axes offset, and by. the: pro~:

vision. -of.. means for..changing ‘the’ direction’ of -

* travel of. “the. covers ‘With respect to:the sets of-
rollers;:so that the:necessary curva.ture is impart-.

ed to the-covers by.the tlme they 1ssue from: the i

o machme

Further; and  more detelled obJects aciva.n—_j

_tages, and: features .of: novelty will:; appear -as:the

- 48;

rality:of - upright bars:|8;
5 the frame-in square array;.into the confines:of:

40

‘Stop:member: 21;

section; I T:at the right.  Adjacent the first sec- -
tion it§. is:a cover: hopper inthe- form -of ‘a. plu-
A48z, 18y mounted-on:

whichrcovers C.are placed in open; stacked: con-
dition, outer sides lowermost, to be: fed from:the:
bottom:;of - the stack (by means hereinalter -de-

. scribed).into engagement with: constantly: rotat-"
‘ing.feed.rollers 19 'and:20:(see also Fig..4) onto.

the-first table portion I8 againstiah adjustable;
for: subsequent- movement into: -
the-rollers'of a- ﬁ1st warping unit: . :
The covers leave the feed-rollers with summent :
velocity. to,lodge:beneath hold-down- ~fifigers :22:;
on: ‘the - stop: member, so as ‘to; align: themselves:
withi:respect!to-a second ‘feed rolier: means;: the:
cover: CL beingshown: in: such. condition against:
the stop on 'section’ {8 in Fig.:1." :
From .the.first:table section; the ! ‘cover: (01 for :

'examp]e) israutomatically-moved: into:. .engages -

ment with: g second set of.feed:rollers 23 and 81
(F1g 2 also) which: serverto-urge 'the ‘covers into:

- a first:triad. of warping. rollers 24,257 and: 26
5585y

asia; result of: tuned ‘movement . (toward the:
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right) of a cover driver or pusher 27 on table
section 16, which causes the leading or right-
hand edge of cover C! to engage beneath the
friction feed wheels 28 and roller 87 for move-
ment into the warping rollers, as aforesaid.
The cover is warped or bent in its direction
of movement through rollers 24, 25 and 26, from
which it is ejected with sufficient. velocity. to
lodge before a second advancing means . or
pusher 28 on table section 17, into the position
occupied by the cover C2 in Fig. 1, and the
movements of this second pusher, like the first,
are timed accurately with respect to the gen-
eral transit of the covers so that the cover C2
will be engaged by the pusher 28 very shortly
after the cover lands on the table section, and
be transported into a second set or triad of
warping rollers 31, 32 and 33 (see Fig. b also),

. which impart g further bend to the covers, but

this time in a direction at right angles to the
first bending thereof, because the orientation of
. the cover has been changed so that the long
edge thereof will enter the second set of warp-
ing rollers.

Upon leaving the second .set of warping roll~
ers, the covers are discharged into an angular
stacking bed {70 (see also Fig. 5) wherein the
covers C3 are properly stacked for convenient
removal by the attendant in a position which is

adjacent the loading hopper 18, so that the at- ¢

tendant can load the machine .in one move-
ment, and by a continuing movement, remove
the conditioned covers from the stacking bed.

Detailed construction

Considering now the plan view of Fig. 6 (with
the two table sections {6 and 1T removed),
there will be seen a main drive shaft 88 jour-
naled in blocks 39, 40 and 41 on the main frame,
a drive pulley 42 being fixed on the right-hand
end of -this shaft to be driven from a suitable
power : source (not shown), while at the left
end of this shaft are fixed pinions 43 and 44.

Pinion 43 meshes with pinion 45 on feed roll-
er 20. The shaft 19a for feed rollers {8 (see
Fig. 2) is provided with a pinion 46 meshing
with pinion 47 on the shaft of feed roller 28.
In this manner feed rollers 19 and 29 are driven
from the main shaft 38.

Means for feeding the covers from the hopper
or stacker {8, includes & pair of yieldable feeding
fingets 58 (Figs. 3 and 4) adjustably carried
on a sliding block 51 mounted on: a cross carrier
52, which in turn is carried on spaced-apart rack
bars 53 slidably mounted between correspond-
ing pairs of bearer bars 54 (only one of which
appears in Figs. 3 and 4).

As seen in Fig. 3, the racks 53 each mesh with
a corresponding pinion 5%, B8a, carried on a
cross shaft 56 journaled in the frame (see also
‘Fig. 6). A bell crank 57 on shaft E§ is con-
nected with crank rod &8, which in turn con~
nects eccentrically to g pinion 89 meshing with
pinion 44 on the main drive.shaft 33. Thus,
the feeding racks are reciprocated in a certain
timed  relation to the other moving parts: of
the machine, which are also driven by especially

situated take-off mechanisms from this main.

"-shaft, as will hereinafter appear.

The. feeding fingers 58 are disposed to lie be-
neath the cover hopper and to press upwardly
against the lowermost cover soas to engage with
the rearward edge thereof upon the back stroke

© thereof (toward the left, Figs. 3 and 4),-so that
upon forward movement therecf, thebottom

i

wn
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cover will be ejected into the feed rollers 18
and 20.

In Fig. 4 it will be observed that the fingers
50 are provided with brackets 58a at their outer
ends, and there is further secured on these
brackets an upwardly biased spring feeler 50b
which may be adjusted as to-depth of downward
yield by positioning a corresponding stop screw
B8c. 'This feeler means is adjusted. according
to-the thickness of the covers to be fed so that
the free end of the ¢orresponding feeding. finger
portion 5@ will always be guided against the
rearward edge of the bottommost cover by the
pilct or feeling action of the advance spring por-
tions 58b. Each feeding finger unit is provided
with g set screw 5lg for securing the same in
adjusted position on the bearer 52.

The ' stack. hopper is adjustable to  receive
covers of different size, and to this end, the
opposite uprights 18x (Fig. '3) are -slidably
mounted by means of wing-nut bolts {8a working
in horizontal slots i8b in fixed plates 18c on the
frame bearers 18d, while the rearmost. upright
{8¥ has an angled foot 18f (Figs. 1 and 4) slid-

ably mounted on siotted bearer 8¢ with & wing-

nut setting bolt I?sh engaging in the slotted por—
tion thereof. :

As viewed in Fig. 2, the first cover advancmg
member .or pusher 27 is carried on a bar @0 se-
cured to a slide member 6f supported in slide
stanchions 62.. To the boitom of  the  slide
member &i is secured a rack 83 meshing with
pinicn 64 on a shaft 85 journaled in the frame;
As seen best in Fig. 6, pinion 84 is oscillated by
a miter gear 86 on shaft 85 (Fig. 2 also) mesh-
ing with another miter gear 67 on a crank shaft
88 journaled at one end in a bearing bracket. 69,
and at the opposite end in the frame (see also
Fig. 2) there being g crank 76 at this latter end

¢ connecting with crank rod 71, as at 12 (Fig. 3)

which has an elongated slot 13 engaged on the
outer end 74 of s long transverse shaft 75 (see

also Fig, 6).

45

50

55

60

65

70

The end of the crank red Tl is prowded Wlth
a roller 76 which rides a cam 7T7: (Figs. 3 and 6)

“fized on the long shaft 78 and the large pinion
18 theron, this pinion 78 meshing with the com-.

panion pinion §3 which serves to drive the cover
feeding means. A spring 19 is attached at 890
to the crank rod, and at its opposite end to a
tie rod 81 anchored in the frame for the purpose
of ‘holding cam roller 76 on cam 17.

The first pusher 27 is adjustably mounted on
its carrying member 68 (Figs. 2 and 3) by a set
bolt 83 having a head 84 free to work in slot
85 in the member 68 when the setting nut 86
is loosened. .

The first warping unit includes three parallel
steel rollers 24, 25 and 28 placed with their cen-
ters in triangular array as viewed best in Fig. 2,

so that one roller 24 at the top of the triad is:

disposed above a ‘depression or hollow  formed
between the other two rollers therebelow, with
the object of pressing the covers sufficiently into

said hollow to give them a permanent bend,

These three warping rollers are journaled in
opposite blocks 90 and 91 mounted on the frame
(see. Pig. 6 showing the two bottom rollers),
the top roller 24 heing adjustably mounted at
opposite ends in vertically sliding journal-blocks
83, only one of which is seen in Figs. 2 and 9;
and these gliding journals may be moved up and

- down by turning screws. 94, after loosening the

75

respective lock-lever nuts 99 thereon, with the
object of .varying the pressure of the top roller-

-
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in ‘accordance w1th the degree of bend or warp .

required.

“Peed roller means: for the ﬁrst Warpmg unit
includes a lower :steel roller 97 (Figs. ‘2,7:6,.'8)
journaled in blocks 98 on the frame adJacent the
loewer warping roller; and friction wheels 2§ (Figs.
1,-2 and - 3) “carried. thereabove: on shaft 100,
journaled at-its inner end in block ‘99, and at its

outer end'on-an arm-10{: secured to the outer‘

klock 98 -on the frame.

The foregoing:feed roller :and Warpmg roller
assembly. is «driven from the main:drive:shaft
:38 - (Fig. 6) through the shaft portion: 25a. of
the lower left-warping roller; which shaft portion
projects' at its inner.end through the block -9
to engage with:a miter gear 25b, meshing with
dicompanion miter gear 25¢-on said main shaft 38.

At its outer end, the:roller shaft portion:25qg
carries a driving:pinion 105 (Figs. 1,.6, 8 and 9)
‘vihich meshes with two intermediate idling pin-
ions 106 and 191.. Intermediate pinion 106 :also
meshes with a.third intermediate, pinion:108; the
function of which s to drive the top warping

roller:;by meshing with its- p1n1on 28 (Figs., 1

“-and -9 particularly) .

The remaining warping roller 25 is driven from
theintermediate pinion-.107 through its.pinion
250 meshing with-the latter: intermediate pinion
A01. i Thus, the lower warping roller:25 is. driven

directly from its pinion connection with the main 5

«@riveishaft:as: previously described, while the top
roller: 24 and.the remaining lower roller-26. are
«driven:through intermediate: pinion. drives 108

~-and 407, respectively, -to ‘give the several rollers

fappropriate directional. rotation to transport the
-covers-from left to right. (Fig..1),-lower.rollers
25 and 26 rotating clockwise, and the top:roller
24 rotating -anti-clockwise; for this purpose.:

The. feed roller.97 for this first warping unit-

is. especially driven in a -clockwise direction by
means of a.chain drive including:a sprocket gear

8la (Figs. 6, 7, 8) .on the shaft of roller 91, and

i sprocket .gear:26b:.on-the 'right-hand  lower
-warping -roller 26, a: sprocket chain - 9Tb. driv=
ingly: interconnectmg said: sprocket gears. - The

Ariction. wheels :23: rotate’ as’ a result- of move-"

ment: of the covers therebeneath.

-:Means for reciprocating the second cover der-
ing or advancing means. 29 is shown. partrcularly
in. Flgs 5-and- 6. As-in: the .case ‘of :the first
pusher the .second - pusheér 29is -mounted’ by
.means of a. set screw 410 on.a block A1 I secured
by screws 112 to.a shde bar-113:supported.in-a
- 'pair of sl1de stanchions {14 and- 115, On the un~-

" derside of the slide bar is formed a gear rack 116

which ‘meshes with a pinion 117 on shaft 118 (see
also Flg 6).
segment 119 meshing with g radius-.gear 120 on
.crahk arm [21-pivoted on the frame. at. ‘122,
-Another arm- 123 of ‘the: crank hag its extremlty
.connécted . W1th a:spring 124,  which :in .turn is
attached at its opp051te -end {0 a tie .rod 125
anchored on-the frame.

Pivotally connected to crank arm l 23 as at 126

“(Figs.’5 and 6) is.a rock lever 121 having a long’

slot 428 at its opp051te end engaged on the long
shart '15;. and .a cam- roller 130 on this arm
‘Bears agamst theperiphery of .a cam. (81 fast
.on- shaft T5. Thus, rotatlon of shaft 15 (through

the gear tram 18, 59 48; F1g 3 also) -rotates the: :

cam 131, dlsplacmg lever 121, thus rocking: erank
A 22-——!23 .causing gear segments 120—119 toios-
cﬂlate along with binion {1, which reciprocates
the rack. 116 and hence the pusher. 29.  This
pusher may also be-adjusted in the-direction of

sAlsg-fast ion -this shaft.is & gear .

[~
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its movement’ for various size:covers by loosen-

ing the 'set -serew 110, so that the head portion
110a  thereof “may ‘slide freely in the longitu-
dinally slotted. portions ‘{lla of ‘the block { 1.

The second ori alternate . warping unit is simi-

“lar “to.the. first ‘one,. differing ‘ifrom -the- latter
‘mainly in the omission of*friction wheels on-the

infeed side, and the far lower roller being: driven
from the power. shaft, instead of the near roller, ‘
as in the case of the ﬁrst unit.

As viewed in Fig. 6, there are two. parallel hor-
izontally spaced bottom rollers 32 and 33 jour-
naled in opposite blocks 89 and. 40 on the main
frame, it being observed:that: the bottom roller

.32 is mounted on the main- drive shaft 38, &t

the outer right-hand end of -which.there is‘a
pinion 154 ‘meshing with an intermediate idling
pinion .155. + Lower roller 33 is provided with a
pvmon 156 meshing . with this idling pinion® 155,
£o. that the two bottom-rollers 32, 33, as viewed

in Fig.-5, will rotate-in antl-cloclese direction,

tending to drlve the covers toward the left din

‘. that, view,

The top roller 31 of th1s second: unit, is adlust—
ably mounted in journal blocks 158 (Fig. 5) each .
vertically glidable in a:corresponding 'slot 159 in
one -of the blocks 39: (or-40) as seen .in-Fig. 5,
there being provided a pair.of adjusting screws:
180 (Fig. 1 also) each threaded into.one of said
blocks 39 or 40-and engaged ‘with 'a correspond-

iing sliding block: 158 for mampulatmn to raise

40

or-lower the roller with respect to the hollow or
trough portion’ between the ﬁ;vo bottom rollers
as.in the 'case of the first warpmg unit. Lock
nuts 161 secure the adJustmg SCrews IGO in ad-
justed position,

- The top roller 34 1s rotated in-a dlrectmn opPpPoO-=
site to that of the lower rollers by means. of its
pinion- 162 (Fig. 1) whmh meshes with a large
idling pinion 163 driven by another idl'ng pinjion
158, which is in turn driven by pmlon l56 on

o ‘roller 33,

‘ A small steel roller 364 (Flgs 1 and 5). is em-.

. ployed-to guide and hold down the covers.as-they

5:pass through this second warping unit, pusher

29 having g longer stloke (approximately. five

"-Inches) than the. first plisher (about one ineh),"
‘. and serving to drive the. covers.farther into the

60

second ‘warping unit than would be possrble with
50

the first unit because in the first bending opera-
tion the covers are fed in the direction of their

-greatest dimension, and there is danger of buck-
ling at the hinge or backbone.  For this reason,

the first pusher merely- advances the covers far
enough to be igrasped between the feed: rollers

‘ 23 and 91.

The second or alterna,te bendlng oper atmn oc-

“curs laterally of the: open covers; and since: there

is no danger of buckling in this direction, the
pusher 29 can follow and drive the ¢overs a stb-
stantial [distance after they enter the second unit.
The covers.are eJected from the second warp-
ing unit with considerable force 80 that they. will -
lodge 'in & stacking ‘bed 170 (Fig. 5) d1sr>osed at

5. an .angle with a wide surface 171 upon which'

the underside of the discharsed cover rests with
succeeding covérs stacked thereon at an:angle

: _which facilitates removal and renders the weight

a5,

~“of the stack ineffectual to alter the degree of bend

in ‘the covers at. the bottom An’ apron struc- .
ture 113 is disposed ‘close ‘to the lower roller 32

to assist in gmdln,g the covers into the bed Hll

Summary of operatzon :
A supply of open book covers Cis stacked tin-




side uppermost) in the hopper {8, as indicated-in
Figs.-1, 3,-and 4; and with the main drive shaft

38 constantly rotating through connection of 2
suitable driving motor to pulley 42, the cover feed-

- ing fingers 50 will be reciprocated to push covers,

e

one at a time, from the underside of the stack
in the hopper in betwken the feed rollers 18 and
20; which -serve to eject the covers energetically
onto the first table section 16 against stop. 21 and
beneath fingers 22, which assures a proper align-
ment of the covers with respect to. the first ad-
vancing or pusher means 21 and the ﬁlst warp-
ing unit.

Pusher 27, remprocatmg in timed "relation to
the ejecting movement of the fingers 8¢ (through
the rack and pinion means 63, 64, and driving
link 68, 70, Ti; 11, 78 with driving pinion 58 for
the feeding fingers) “will ~engage the cover C!
in Fig. I, and push it a short distance until the
leading edge thereof engages between the feeding
rollers 23 and 81, which drive the cover in be-

. tween the first set of warping rollers 24, 25, 26

(Figs. 1 and 2). Feed roiler 97 is driven by chain
9710 from sprocket 260 on warping roller 26 (Figs.
6and . .

As g result of passage through the first set
of warping rollers, as aforesaid, the cover will be
ejected forcibly onto the second table section §7
in the path of the second advancing or push-

ing means 23, which is also timed in movement °

(owing to its rack and pinien drive {16, {17, {24,
127, 128 with shaf} 15, which is driven commonly
with the feed drive pinion 59 and first pusher
crank pinion 78) so that this second pusher wili
be in retracted position (away from the second
warping unit) at the time when the cover lands
upon the second table section 17,

The second pusher 29 will advance to engage
the edge of the cover. C? and rectify any mis-
alignment thereof as it is advanced beneath the
hold-down roller 164 and driven by a following
motion of the pusher well into the second set of
warping rollers 34, 32, 33, whereupon the cover

- will be ejected 1nto the stackmg bed {70.

“Pusher 29 is reciprocated at a predetermmed
rate with respect to the feeding action of fingers
58 and pusher 271 by a rack and pinion means
similar to that which-drives pusher 21, and like
the latter, pusher 29 is drivén from shaft 73
through the cam 3!, cam lever 127, crank
124—123, gear se<gments 119, 120, pinion Il'!, and
rack 118, (Fig. 5). )

As a result .of the complex warping thus im-
parted to the covers, the major, central portions

of both cover sections are bowed or raised out-

wardly of the cover bodies, and the covers are
therefore-in a proper condition to receive the
imprint of the usual stamping die which will be
pressed against said raised or outwardly bowed
portions.

The only adjustments required in eperatmg the

machine relate to the size of cover to.be run
and the degree of warp or bend desired. To this
end, hopper 18 may be arranged to accommodate
various sizes of cover by loosening the wing set
screws 18a and 18k (Figs. 1, 3, 4) and moving
uprights 18z and {8y as necessary.
- The stop member 21 may be accordingly posi-
tioned by loosening its set screws 2ta and slid-
ing the member into the desired position to align
the size of cover for which the hopper has been
adjusted as aforesaid. Also, the hold-down fingers
22 can be slid along the stop member 21 by 1oosen-
ing their set screws 22a.

[
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. The cover advancing means or pushers 27 and
29 may be adjustably positioned in the direction
of their motion by manipulating their respective
set screws 86 and 110, respectively. ‘

The degree of warp or bend is controlled, de-

pending ‘upon the thickness and kind of cover
stock; by loosening the lock nuts 95 or 161, and
the oorrespondmg sebting screws 94 or (60 for the
top rollers 24 and 31, respectively; for each warp-
ing unit, so.that these rollers are moved toward
or away from- their coacting lower roller sets.
_ The arrangement of the actuating mechanism
is so calculated that proper timing of the several
functional units is accomplished without resort
to complicated or costly controls and adjustments
or regulating means.  The arrangement of the
infeed or hopper in adjacency with respect to the
outfeed or discharge side of the machine is such
that one attendant may be positioned to handle
the loading and removal of covers. The entire
mechanism  is reiatively simple in construction,
is.inexpensive to build and maintain, and all of
its parts are readily accessible. - The device is
capablé of conditioning several thousands of
covers per hour, without damaging any of the
covers, and with a minimum of sulpervision. -

By feeding covers one at a time and succes-
sively -advancing them in different directions
through & series of warping rollers, a complex
bend, amounting to an overall bowing or convex-
ity,-of uniform character is quickly imparted to
the covers during an interval which is too short
for any considerable restorative or reflexive bend-
ing.of the covers owing to their inherent bias or
flexibility, so that the overall average bend will
be the sa:rne for all covers of a given type or
stock."

By changing the diréction of advance of the
covers from their starting position, and dispos-
ing the sets of warping rollers with their respec-
tive axes of rotation offset, the covers are made
to issue at the same side of the machine at which
they enter, thus conserving overall space required

for the machine, and, moreover, making it pos-

sible for the attendant to remain in substantial-

1y one position while handling both the loading

and unloading. of the covers.

" The results obtained by the novel machine are
superior to those possible under previously known
methods, both as to quantity handled and uni-
formity of bend imparted to the covers. In the
present device, the several bending operations
follow each other in very rapid succession, tend-
mg to produce an averaged, overall warp Wltnout
a Sufficient Iapse of time bétween bends to per-
mit any considerable restoration which might af-
fect the extent or character of succeeding bends,
such -as ‘would be the case by the old manual
method, wherein all covers were run first in one
direction, and then in another, with a lapse of
time between alternate bends depending upon
the speed of the operator and the numbers of
covers run in a given group. These manual
methods, moreover, entailed additional stacking
operations between alternate bends.

The foregoing ‘objects, advantages, and fea-
tures of novelty may be realized by modifications
in the precise construction described, and it is
not intended that the invention shall be limited
except as may be provided by the appended
claims. !

Having thus described my invention, what I
claim and desire to protect by Letters Patent of
the United States is:

- 1..Mechanism for bending bookcovers and the
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- like, comprising a first roller mea,ns,‘a, first push-

er. means for.advancing covers-one: at.a.time: .

-into engagement with said first roller means, a
second roller means ‘mounted to - rotate -about
“axes disposed.out- of- parallelism:with the rota-
-tional axes of said first roller means, a-second

pusher. means: for advancing covers discharged -
from the first roller means into operative engage-

-ment. with said second roller means, means for
feeding and aligning covers one at.a time, into
position for operative engagement with said first

. pusher means, and driving mechanism actuating
the foregoing means in timed cooperative rela-
tion to. effect transit of covers one at a time suc-
cessively through said roller means.

rollers of -one set rotating about parallel axes

~ disposed at an angle to-the rotational axes of-

another set, and reciprocable -pusher means for

..effecting -transit of members to .be warped into:
engagement “with - said “sets of rellers. and for:

10

5

- and means for feeding covers one at a time into

operative relation with said first pushing means. -

6. The invention defined in claim 5 further = -

characterized by the provision of driving means
correlating the operation of said pushing, and
warping means and mechanisms respectively to
cause covers: to be moved one at a time in rapid
succession . automatically to- said first pushing

- means and through said warping mechanisms.

7. A machine for bending bookeovers includ-:
ing a'main drive shaft, feed roller means driven .
from said shaft about rotational axes in par-

. allelism with said shaft, means driven from said
-shaft for feeding. covers from a: starting- posi-

: o 15
2. In a machine of the class described, g Plu-.
rality .of warping rollers arranged in.sets with-

20,
" . tion, aligning means positioned adjacent said first
-intermediate position to be engaged by covers
lodged ' thereat as: aforesaid, advancing ‘means

changing the: directionof bodily movement of

. sald. members with respect to one set-of rollers’
after leaving another set of said rollers for the.
purpose: of imparting -a. complex warp. thereto:

together: with ‘drive means -actuating said- sets
of rollers.and said pusher means in a predeter-
mined timed relationship such that said covers

are moved one at a time in succession in transit 3

- as aforesaid.

tion at one side of said shaft in a direction trans-

. versely .of said shaft into engagement with: said

feed roller means, means at the discharge side

~of said feed roller means. for. supporting covers

at’ o first position said feed Toller means acting -
o lodge ‘covers. at said first intermediate posi-

~driven from said shaft for moving covers from
. said first intermediate . position: in the direction

of ;the length of said shaft, first. warping roller

‘means. driven. from - said shaft . about axes ex-

tending in a sense transverse of said shaft and.

" receiving covers by action of said. advancing

3. Bending apparatus comprising, in combina-

tion: a plurality. of warping mechanisms, means
providing table surfaces adjoining said mecha-

anisms, means providing an- aligning stop on a

first one of said surfaces, means for ejecting arti- -

cles onto’ said first surface against said stop to
2lign the same with respect to a first one of said
warping mechanisms, pushing means for advanc:

ing articles from said stop into.operative engage~

ment with.said first ‘warping mechanism,;  the

40

Jatter operating o eject articles therefrom onto

va second of . said. fable surfaces, pushing means

operable to.advance -and: align articles ejected:

upon -said second surface’ as aforesaid with re-
spect to a.second one of .said warping mecha-
nisms -and -to further- urge articles - advanced
“thereby: into operative engagement with said sec-
~ond warping mechanism, mesns for. receiving
articles.from said second warping mechanism and
stacking said ‘articles .in planes at an angle to
the horizontal, and means for driving said warp-
-ing mechanisms and said pushing means.intimed
relation.. ‘ :

L4y The inventidn defined in" claim. 3~ further <

characterized in that said first-mentioned push-
Inig means functions to advance articles in. a cer-
tain bodily orientation with respect to the! first-

mentioned warping mechanism, and said second

mentioned pushing means alters said certain-bod-

. ily orientation:of the article before the latter is
acted upon by . said second mentioned ‘warping
mechanism, .; . o s ‘ :
5.. Apparatus for bending book covers compris-
ing: a first warping mechanism, pushing means
for feeding and aligning covers in a certain di-

rection of bodily orientation into warping ‘en-

gagement with said first warping mechanism: g

- 'Second ‘warping mechanism; pushing means for -

causing ‘movement - of -articles ‘from 'said first
warping mechanism into warping engagement

with said second warping mechanism, said last-
mentioned pushing means further changing the

bodily orientation of said covers moved thereby
with. respect to said second warping mechanism,

“means and further acting to lodge said covers
/in ja second intermediate position, means at the

discharge side of said first warping roller means

.for supporting covers at said second intermedi-

ate position a second warping means: driven from

-said shaft and Including roller means rotating
~ahout an, axis coincident with that of said main
.drive shaft, a. second advancing means. driven =
Arom sald shaft and acting to advance covers
.from said second intermediate position in 4. di-

rection transverse of said shaft into operative en-

, gagement with said second warping means, said
-second ‘warping means  discharging covers: ad-
. vanced thereto as aforesaid in.a direction trans-

‘ _verse of said shaft and into a discharge position
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. which. is .on the same side of said

‘ id shaft as,-and -
adjacent, to, said starting position.. . ‘
8. A bookcover bending machine including a

- stop, " feed - rollers - acting - to discharge " covers
- agalnst said stop, a pusher reciprocable at right

angles to the direction: of -discharge of said cov--

‘rs: against. said stop, a first set of: warping roll-
ers, rotatable about axes at right angles to the
-direction of movement of said pusher, said push-

€r urging covers. into said first set of warping.
rollers; a second pusher reciprocable at right an-

-gles to-the 'axes of said first’ warping rollers, g
;second - set-of warping rollers rotatable about
~8Xes at right angles’to the axes of said-first "set
60‘ of .warping: rollers, ‘said-second busher “urging
+» Into the second set of warping rollers, and driv-
*-ing mechanism for said pushers and sets s
Ing rollers, timed to -actuate the same in-cooper- . -

covers discharged from: said; first set of ‘rollers

of warp-

ative relationship fo effect movement .of covers
In succession through said sets of warping rollers.

9. In a bookcover bending machine, substan-
tially- axially. alighed infeed and outfeed roller -

. means, intermediate roller means rotatable axi-
ally at right angles to the rotational

: axes of said
infeed ‘and outfeed roller means; and at a posi- '

tion qpproximately intermediate the remote ends
of ‘said .last-mentioned roller means;” means for -
supporting covers for movement relative to said

: roller means, means driving said roller mesns to
effect movement of covers from between said in-
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‘feed roller means to-a position opposite the inter-
“mediate roller means-on said supporting means,

-and:from between the intermediate roller-means

to & position ot said supporting means opposite
“the outfeed roller means; and from between said
‘outfeed rolier means-in -a- direction opposite to
“the -movement : 6f “covers by the infeed -roller.
“means, and-operatively coordinated cover moving
means’ operatmg 1nterm1ttently for moving cov-
ers-on sald supporting means into engagement
-with-said intermediate and-outfeed roller means.
+-10: "In -a bookcover ‘bending machine, infeed,
~outfeed, and intermediate roller means disposed
‘substantially in a common plane,the axes of said
“intermediate-roller “means ‘being angulatly dis-
-posed- relative: to.the-axes of said infeed:and:out-
“feed roller means, and each ‘said roller means
‘having an -axial end region disposed adjacent an
axial end -region ~of the ‘others, means  jointly

, driving ‘said roller means, cover stacking means

at-a: side of said infeed roller means: away from
said-intermediate. roller means, .cover-receiving
“means  opposite sa1d outfeed roller means at. a
‘>s1de thereof-away from said intermediate roller
“means, cover-supporting means in:said plane ad-
-',]a,cently between ~said infeed and intermediate
‘rollermeans-and between said intermediate and
-outfeed roller means, and-driven means:moving
“in‘prédetermined timed. relation for engaging and
-gdvancing covers one at a time from said stack-
-ing-means into-said infeed roller means, and from
‘positions on “said  coverzsupporting ‘means into
-engagement respectively with “said intermediate
roller means and-said-outfeed roller means.

“11. In -a bookcover bending machine, means
prov1dmg a “cover supporting table,- means . for
-stacking a-supply of ‘covers-adjacent said- table

-at‘an infeed side thereof, a feed roller.means for -

-ejecting covers forcibly:into a first position on
-said’ table at said infeed 'side, an .aligning stop
-on-said-table -against which covers are forcibly
-éjected by said feed roller means, warping roller
‘means rotatable aboutaxes at right angles to
said feed roller:means-and said’ stop and .oppo-
site the latter, -a first pusher on*said :table re-
~ ciprocable at right angles to the-axes of said

warping-roller means-and- between said stop and -~

~feed roller means to push covers ejected as afore-
said -into -engagement- with said warping roller.
“means, the latter -acting to-eject -covers into a
“second position on said table, a second warping
:roller means rotatable ‘about axes- extending in
~approximately the same: direction as the-axes of

-said-feed: roller means, and on‘°the infeed side.

-of saidtable, a second pusher opposite said see-
-ond position sand Teciprocable ‘relative ‘to said
second warping roller means to urge covers into
~the latter from -said ‘second: position, and ‘drive
-mechanism  for -said: roller .means . and pushers

—and -coordinating the reciprocation ‘of the lat- ¢

.ter to move covers from'said feed roller means'in
“rapid -succession -through -said ~warping - roller
~means. :
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-12. ‘A'bookcover bending machine  according to
-claim' 11- and further characterized by the pro-
vision therein of: reciprocable - cover advancing.
‘means cooperable with said cover stacking means

5 ~and-actuated by -said ‘drive mechanism in timed -
' relationship ‘with said pushers to advance covers -

‘from said-stack one‘at a time into said: feed roller :
“means.
13.-A bookcover bendmg machine accordmg to
10 " ¢laim 11 and- further é¢haracterized- in' that said
‘feed roller means and said second warping roll-
-er‘means-are ' jointly driven by a-common shaft
-means driven by said drive mechamsm and said
-first warping roller means is- driven from’ said
15 eommon shaft -axially -at- right -angles - thereto.
14, A bookecover bénding machine inclhiding in
cooperative association, table: means, feed roll-
ser~means ‘and warping roller means at a par-
ticular side of said table means, and including
20 -2 common drive shaft and rotating to discharge
covers in opposite directions; intermediate warp-
‘ing roller means driven from said common shaft
tbut -axially - at right -angles thereto and in-a -
- plane inchiding-the suiface of said table means,
95 “said 'feed -Toller “means- acting to eject covers
“into a, first posmon on'said table means,-a first
‘advancing means: for. moving covers from - said
-first position into said intermediate warping roll-
~er'means, the latter acting to éject covers toa

-30 :second position on said table means opposite said -

first-mentioned warping. roller means, a second
~gfdvancing means acting to move covers from said
"second position to said first-mentioned warping
-roller means, ‘and  drive ‘mechanism “actuating

+85. said feed roller means, said warping roller means,

- -and said-advancing means in coordinatéd rela-
~tionship-to effect successive movement of covers .
‘through the warping roller means.

'15.-In 4 -cover: bending machine, means pro-

40 viding adjoining table surfaces,; intermediate roll-

‘er means interposed between said surfaces:and
‘rotating to eject covers received from a first said
“surface onto a second said surface; infeed roller
means at an’infeed side 6f said first sutface and
45 “Totatable:to'move covers onto the latter, outieed
-roller: means at an-outfeed side of said second
surface ‘adjacent said infeed side and rotatable
-to.move covers ‘away from the latter surface in
+g, direction opposite from the movement o6f cov-
50 -€rs by said infeed roller means, a first means for’
radvarnecing covers.on said. first surface’into en-
~gagement with said intermediate roller'means; a
-second means for advancing covers on said sec-
.ond surface into engagement with said-ouffeed
55 'roller' means, and mechanism ‘driving said roller
_-means and intermittently actuating said first'and
-second advancing means in timed relation fo
-“gffect- transit of covers in succession from’ said.
‘infeed . roller ‘means- through said inftermediate
¢o ~and ‘outfeed roller means, whereby covers can
“pe fed into said machine and ‘discharged there-

" from on the same side thereof. -

WILLIAM B. I-IIIDMANN.



