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This invention relates to machines and de-
vices for folding over the marginal edges
and corners of book covers and the like.

A book cover folding machine usually has

8 extensible and retractible fold defining ele-
ments which are extended over the cover to
define the line of fold and extensible and
retractible side and corner folding elements or
wipers which are arranged to move over the
fold defining elements to fold over the mate-
rial of the cover at the sides and the corners
“onto the fold defining elements, which ele-
ments are then retracted so that the folded
over margin of the edge of the cover can be
pressed onto and secured to the body of the
cover. . :

An object of the present invention is the
elimination of the separate corner wipers and
the provision of wipers or folding elements
which at one operation effect the folding of
the sides and the corners of the cover, thereby
shortening the time required for the complete
folding operation and dispensing with a num-
ber of parts heretofore required for the sepa-
ratefolding of the corners and in general sim-
plitying the folding machine and the process.

Briefly, the folding elements embodying
iy invention consists of four straight wipers
or plates which are arranged in paralielo-
gram form in ‘practical contact with each
other whereby to define a practically continu-
ous folding edge which bounds a rectangular
folding space, each plate being inside one
adjacent plate and outside the.other adjacent
plate. The plates.are movable simultaneous-
ly inwardly and outwardly of said folding
space and also laterally thereof while pre-
serving the aforesaid relation of the plates,
thatis,one plate movesinwardly and towards
4 corner :and the adjacent plate moves in-
wardly and away from thesame- corner, thus
acting to gather the material at the -corner
into pleats which are folded over onto the
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of the plates both the sides and corners of the
‘blank are folded over. Such an arrangement
of folding -elements constitutes a further ob-
jeet of the invention. »

50 Amother object of theinventionis generally

“tion. . -
Fig. 18 is a sectional detail taken along 00

body of the blanks. Thus at ene operation -

to improve upon folding methods and ap-
paratus. ;

Fig. 1is a plan view of the base of a fold-
ing machite embodying the present inven-
tion, S '

Fig. 2is a view similar to Fig. 1 but with
the folding elements and die frame removed
to show the reciprocable cam ring for operat-
ing the folding elements.

Fig. 3 is a partial plan view of the die
frame of Fig. 1 with the wipers removed.

Fig. 4 is a plan detail showing one end of
the folding elements and also showing the
fold defining elements.

Fig. 5 is a section taken along line 5—35 of -

Fig. 1. : ,

Fig. 6 is a vertical sectional -elevation
taken along line 6—6 of Fig. 4, and illus-
trating the folding elements of the machine
at the start of the folding operation, the
fold-defining elements or forming plates be-
ing extended. o o =

Fig. 7 is a detail similar to Fig. 6 but
with the marginal edge of the cover folded
over the forming plates. '

Fig. 8 is a view similar to Fig. 7 but
with the forming plates retracted and the
presser head withdrawn, : '

Fig.'9 is a modified construction of one of
the wipers, o '

Fig. 10-is a plan view of the folding ele-
ments or wipers having the round corner con-
struction illustrated in Fig. 9. e

Fig. 11 is a plan view of a simplified con-
struction for operating the wipers.

Fig. 12 is a perspective view of a book
cover folded in accordance with this inven-

line 18—13 of Fig. 1. )

The folding machine embodying the pres-
ent invention 1s constructed mainly as shown
in my Patent No. 1,657,911, issued J anuary
31, 1928, to which reference is made for the
construction of such elements as are unneces-

_sary for an understanding of the present in-
‘vention and which are not herein illustrated.

The folding machine of the aforesaid: pat-

-ent and of the present invention includes a bed

10, Figs. 1 and 2, which has uprights 12 ris-
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ing therefrom that ave provided with grooves
14 in the short upper faces. Parallel die
bars 16 and 18 are disposed above and are
adjustably connected with said uprights by
blocks 20 which are slidable in said grooves
14. Said bars 16 aud 18 can be moved in-
wardly and outwardly away from each other
to vary the folding space therebetween and
can be secured fixedly to any set position.

End die bars 22 and 24, see Figs. 1 and
3, are located beneath said bars 16 and 18
and can be clamped thereto in any adjusted
position whereby also to vary the size of
the folding space. ¥iller blocks 23 and 26
are carried by both of said bars 22 and 24
between said bars 16 and 18 and are termi-
nated substantially flush with the upper faces
of said latter bars.

Corner blocks 28, two of which are shown
in Fig. 8, are located in the corners of the
die frame and have curved inner faces 30
which define the round corners to be folded.
The die frame thus bounds a rectangular
space, the dimensions of which can be varied
and in which all sides and corners of the book
cover or blank are adapted to be folded at
one operation.

A cover or blank supporting table 32, see
Tigs. 1, 8 and 6, is located within the folding
space and is yieldingly supported on springs
34 so that it can move downwardly during
the folding operation. A presser head 30,
see Higs. 4 and 6. is located above the die
frame and the table 32 and is movable into

he felding space by mechanism not herein
necessary to illustrate. The presser head car-
ries a presser plate 38 which is adapted o
clamp the book cover onto the table 32 dur-
ing the folding operaticn. The presser head
also carries extensible and retractible fold
defining elements or forming plates 40, see
Tigs. 4 and 6, which are disposed immediately
above the presser nlate and can be extended

¢

43 7 -
presser plate 38
e

beyond the margin of the
ag shown in Fig. 6 o define a substantially
continuous line of fold and to receive the
folded over edge of the book cover.

The constructicn so far described is essen-
tially as shown in my above named patent.

One form of book cover that is well adapé-
ed to be operated on by the present inven-
tion is illustrated in ¥ig. 12 and consists of
a body @ composed of flexible material hav-
ing a continuous margin or -
folded over and is secured ach
body @ or to the relatively stiff lini
¢. The corners & are round.

In accordance with this invention
ing elements which fold over the
the margin b of the cover and at th
d.consist of flat plates 42, 44, 45
Tig. 1, which plates are iocated ab
are carried by the bars of die frame and
ave arranged to wipe the material of the
cover at the edges and at the corners over

.

‘
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the extended forming plates. The end 44
of the wiper 44 lies within and practically
abuts against or is disposed in close proximity
to the inner edge 420 of the wiper 42. The

end 46 of the wiper 46 is similiarly located

with respect to the inner edge 440 of the
wiper 44. The same is true of the remaining
wipers.

The wipers are thus arranged in a paral-
lelogram, one wiper being inside one adja-
cent wiper and outside the other adjacent
wiper and all presenting a practically con-
tinucus inner folding edge.

Means are provided to move the wipers

into and out of the folding space, or to con-

tract and expand the parallelogram in such
a way as to preserve the aforesaid relation

‘between the wipers. The means provided is

such as during the folding over of the ma-
terial to move the wiper 42 inwardly and to-
ward the left, the wiper 44 inwardly and
downswardly, the wiper 46 inwardly and to
the right, and the wiper 48 upwardly and to
the left. That is, one wiper, as the wiper 42,
is moved inwardly and toward the upper
lett hand corner of the cover, and the ad-
jacent wiper, as the wiper 44, is moved in-
wardly and away from said corner. It will
be apparent that with such motion of the
wipers, the wipers preserve their illustrated
relation while moving inwardly and out-
wardly of the folding space. As a result of
such movement of the wipers, the material

at the side edges of the blank is folded over

and ihe material at the corners is gathered -

into smooth pleats which are also folded
oVer.
The wipers are supported on pairs of blocks

50 which are slidably received in diagonally
inclined dove-tailed slots 52 formed in the:

upper faces of the four bars of the die frame.
Each wiper is formed with a longitudinally
extended counter-sunk slot 54 therein through
which screws 56 are passed which are thread-
ed into the slide Dblocks and form means
by which the wipers can be clamped in any
adjusted position to the blocks for the pur-
pose of operating on cover blanks of various
dimensions. The slots 52 are all inclined

il

at the same angle with respect to their re-.

spective die-bars so that the wipers are
caused to move inwardly and outwardly of
the folding space without separating from
each other. :

The wipers are operated by independent

-slide blocks 58 which are slidable in dove-

tailed grooves 60 formed in the upper faces
of the die bars between the inclined grooves
52. Said slide blocks are provided with up-
standing cam pins 62 which are received in
longitudinally elongated cam slots 64 of the

wipers, and serve to reciprocate said wipers

when said blocks ave reciprocated. Said

slide blocks 58 are connected by rigid bars
65, see especially Fig. 6, with shde blocks 66
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which are located beneath the die frame and
are slidable in ways 68 and have downward
projections 70 at their inner ends which are
operable in cam slots 72 of a reciprocatory

cam ring T4 which ring is reciprocated by.

means including a rack 76 which is in mesh
with a gear-sector 77 carried by said ring 7
It is apparent that as said ring is recipro-
cated, said blocks 66 and consequently said
blocks 58 will be reciprocated.”

The wipers have outwardly sloping inner
folding edges as shown in Fig. 13, and the
ends of the wipers that confront said edges
are similarly formed. ’

Prior to the folding operation the wipers

-are retracted as illustrated in Fig. 6. The

cover is placed on the table 82 with the press-
er head 36 elevated above the table free from

-the cover and with the forming plates ex-
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tended. The presser head is then moved
doewnwardly to press and hold the cover onto
the table and to depress the table with the
cover downwardly within the folding space
of the die frame and into some position as
shown in Fig. 6, the margin of the cover
being upturned by erigagement with the
frame and wipers. The wipers are then
moved inwardly to fold the margin b of the
cover over upon the forming plates 40 as
shown in Fig. 7. The forming plates are
then retracted and the presser head is moved
upwardly away from the cover. The table is
then forced up to press the folded margin
against the under faces of the wipers to
cause the margin to adhere to the body of
the cover. The wipers are then retracted
and the table moves into a further elevated
position to carry the-cover above the die

- frame and the folded cover is therefore re-
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moved. The dotted lines Fig. 4 illustrate the
innermost position of the wipers. The table
32 is carried by a table support 824, see Fig.
2, which has depending lugs 326 that are
disposed at spaced intervals about the cam
ring 74 and have pins 82¢ that are located in
cam slots 824 of said ring whereby to effect
the above described movements of the table,
all as described in my above named patent.

In the modification illustrated in Figs. 9

and 10 each wiper has an inset plate 78 at one
end which hasan arcuate edge 80 to facilitate

the folding of the material at the round cor-
ners. Experience has indicated, however,
that for many materials these plates are not
necessary. e

In the modification illustrated in Fig. 11,
the slide blocks 58¢ are arranged at an angle
with respect to each other and with respect
to the folding space and the wipers:are fixed
divectly -thereto. With +this construction,
the construction of the machinecan be some-
what simplified. ' c
- The construction herein shown eliminates
the necessity for the separate corner wipers
and their operating mechanisms heretofore

-3

employed and permits the sides and the cor-
ners of the cover to be folded over simulta-
neously instead of in two successive steps as
was the practice heretofore. The construc-
tion is also such that various sizes of book
covers can be folded with the same wipers
whereas heretofore it was necessary to em-
ploy a different set of side wipers for each
different size of cover. :

I claim: : v
- 1. In a folding machine, folding elements
for folding over material at the sides and at
the included.corner of a blank, consisting of
two angularly related plates having inner
folding edges, with the end of one plate con-
fronting the inner edge of the other plate, and
means to reciprocate said plates over the
edges of the material while preserving their
aforesaid relation.

2. In a folding machine, folding elements
for folding over material at the sides and at
the included corner of a blank, consisting of
two angularly related plates having inner
folding edges, with the end of one plate con-
fronting the inner edge of the other plate,
and means to reciprocate said plate in direc-
tions which are inclined with respect to both
plates so as to preserve unchanged the spac-
ing of the plates with respect to each other.

3. In a folding machine, folding elements
arranged to fold over the material at the
sides and also at the included corner of a
blank consisting of a pair of folding plates
which bound a folding space and have in-
ner folding edges, the end of cne plate close-
ly confronting the inner folding edge of the
other plate and meansto move said plates si-

-multaneously inwardly of and around the

folding space. o

4. In a folding machine, folding elements
arranged to fold all edges and the included
corners of a blank consisting of four fold-
ing plates having inner edges which bound
a folding space, and means to move all of

said plates simultaneously inwardly and also:

simultaneously outwardly of the folding

space at angles inclined -with respect to the.

lengths of such plates.

5. In a folding machine, folding elements
operable to fold over the edges of a blank
consisting of separate plates which are an-
gularly related with respect to each other,
and means to reciprocate said plates and also
to move them laterally in different directions
at thesame time. :

6. In a folding machine folding elements
operable to fold over the material at the sides
and also at the included corner of a blank
consisting of angularly related plates which

confront, each other, and means to move said

plates inwardly over the material and also

laterally - thereover . while' preserving the

aoresaid relation between said plates.
7. In a folding machine, means defining a

folding space, a slide block movable at an-
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inclination with respect to said folding space,
a folding plate carried by said slide block
and guided thereby for movements inward
and also laterally of said folding space, and
means to reciprocate said folding plate.

8. In a folding machine, folding elements
consisting of plates which are movable in-
wardly and outwardly of a folding space to
fold over the marginal portion of a blank,
said plates having inner folding edges which
are 1nclined, and the end of one folding
plate having an inclined end face which over-
lies the inner folding edge of an adjacent
folding plate.

9. In a folding machine, angularly related
folding plates movable inwardly and out-
wardly of a folding space, slide blocks car-
rying said folding plates guided for move-
ment in directions which are inclined with
respect to said folding space, and reciprocat-
ing means for said plates which are guided
for movement at an angle to the movement
of said slide blocks and which have pin and
slot connections therewith.

10. In a folding machine, a folding plate
having a straight folding edge for the major
portion of the length of the plate and a
curved folding edge at the end of the plate
for folding over the material at the round
corner of a blank.

11. In a folding machine, four folding
plates bounding a rectangular folding space,
said plates being reciprocable along and also
laterally of said space, the end of one plate
closely confronting the inner edge of an ad-
jacent plate, the confronting ends of said
plates having arcuate inner folding edges for
folding the material at the round corners of
a blank.

12. In a folding machine, folding elements
consisting of plates which define a folding
space and are reciprocable into and out of
said space, the end of one plate closely con-
fronting the inner folding edge of an adja-
cent plate, and means whereby said plates can
be moved into various positions with respect
to the folding space while preserving their
aforesaid velation for the folding of blanks
of various dimensions, and means for recip-
rocating said plates inwardly and out of the
folding space while preserving the aforesaid
relation between them. :

13. In a folding machine, a pair of angu-
larly related folding plates, the end of one
plate being contiguous with the side edge of
the other plate whereby to provide a substan-
tially continuous folding line between said
plates and means to reciprocate said plates
mwardly and out of the folding space while
preserving the aforesaid relation therebe-
tween. :

14. Tn a folding machine, a pair of angu-
larly related folding plates, the end of one
plate being contiguous with the side edge of

5 the other plate whereby to provide a substan-

1,811,871

tially continuous folding line between said
plates, said plates being adjustable out-
wardly and inwardly of the folding space
whereby to condition them for folding
blanks of various dimensions, and means to
reciprocate said plates inwardly and out-
wardly of said folding space and also later-
ally thereof while preserving the aforesaid
relation between said plates.

15. A folding machine having folded ele-
ments comprising four folding plates that
are arranged at right angles with respect to
each other and define a rectangular folding
space, the end of each plate being abutted
against the folding edge of the adjacent plate
and means to reciprocate said plates in-
wardly and outwardly of the folding space
and also laterally. :

16. A folding machine having folding ele-

ments comprising four separately-movable 3

folding vlates that are arranged at right
angles with respect to each other and define
a rectangular folding space, the ends of said
plates being in confronting relation, means
to reciprocate said plates inwardly and out-
xzzlu"dly of the folding space and also later-
ally.

17. In a folding machine adapted to fold
over the material at the edges and corners of
a blank, folding plates which are adapted to
be moved over the edges of a blank to fold
over the material thereat, said plates being
angularly related to each other and between
them presenting a practically continuous
fold-defining edge, whereby. to fold over the
material at both the sides and the included
corner of the blank, said plates being one in-
side and one outside the other, both plates
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being simultaneously movable inwardly over

and also laterally of the blank, the lateral
movements of the plates being such that they
maintain their practically continuous fold-
defining edge at all times.

18. In a folding machine adapted to fold

over the material at the edges and corners of i

a blank, folding plates which are adapted to
be moved over the edges of a blank to fold
over the material thereat, said plates being
angularly related to each other and between

them presenting a practically continuous !

fold-defining edge, whereby to fold over the
material at both the sides and the included
corner of the blank, and means to guide said
plates for movement inwardly and out-

wardly over the blank and also to guide one’

plate for movement toward the corner of the
blank and the adjacent plate at the same time
away from the corner.

19. In a folding machine, separate angu-

larly related folding plates bounding a fold- 1

ing space, and means to guide said plates for
movement into and at the same time and in
the same direction around the folding space.

20. In a folding machine, angularly re-

lated contiguous folding plates bounding a 13
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folding space and presenting between them a
practically continuous folding edge, and
means to move said plates simultaneously
into and also circumferentially of the folding
space while preserving the aforesaid relation
between them.

21. In a folding machine, angularly re-
lated contiguous folding plates bounding a
folding space and presenting between them
a practically continuous folding edge, and
means to move said plates simultaneously
into the folding space and one plate toward
and the other away from the angle between
sald plates while preserving the aforesaid
relation between them.

22. In a folding machine adapted to fold
over the material at all sides and corners of
a rectangular blank, folding plates arranged
in parallelogram form one inside and one out-
side the other and presenting between them a
practically continuous fold-defining edge,
and means to move said plates inwardly and
outwardly over the blank while preserving
their aforesaid relation.

23. In a folding machine adapted to fold
over the material at all sides and corners of
a rectangular blank, folding elements form-
ing -a closed parallelogram which bounds a
folding space, said closed parallelogram

; being expansible and contractile to vary the

dimensions of said folding space, and said
folding elements being movable inwardly
and outwardly of said folding space while
maintaining said parallelogram closed.

In testimony whereof, I have signed my
name to this specification.

JOSEPH W. ANTHONY.



