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BOOK SIGNATURES

Roy C. Baker, Wollaston, Mass.
Application July 7, 1921. Serial No. 549,179

10 Claims.

This invention relates- to a machine for folding
book signatures, and feeding them to a book-
fastening machine. Heretofore, it has been cus-
tomary in the operation of book-fastening ma-
chines for the operator to take a signature previ-
ously folded by a folding machine, to unfold the
signature sufficiently, and then to place the signa-
ture either upon a swinging saddle of the fasten-
ing machine, or upon an auxiliary saddle, whence
it is fed to the swinging saddle. The unfolding
of the previously folded sighature is a matter
which requires considerable dexterity, and occu-
pies an appreciable amount of time, thus limiting
the speed at which the fastening machine can
be operated.

My invention obviates the step of unfolding the
signature previously completely folded by 2 sepa-
rate machine by providing a machine which
makes the final fold in the signature and feeds
it to a fixed auxiliary saddle in readiness to be
moved onto the swinging saddle, which then
presents the signature to the sewing mechanism
of the fastening machine.

The invention will best be understood by refer-~
ence to the following description, when taken in
connection with the accompanying drawings of
one specific embodiment thereof, while its scope
will be pointed out more particularly in the ap-
pended claims.

In the drawings:—

Fig. 1 is a plan of a signature folding and
feeding machine embodying the invention;

Fig. 1lg is a plan of a portion of my ma-
chine and a portion of a known book fastening
machine, the two machines being connected to-
gether so that one drives and is synchronized
with the other;

Fig. 2 is a front elevation of the machine;

Fig. 3 is an elevation of the machine as viewed
from the left-hand side of Fig. 2;

Fig. 4 is a sectional view on line 4—4 of Fig. 1;

Fig. 5 is a sectional view on line 5—5 of Fig. 1;

Fig. 6 is a sectional view on line 6—6 of Fig, 1;

Fig. 7 is a sectional view, on an enlarged scale,
on line 7—7 .of Fig. 1;

Fig. 8 is an elevation, partly in section, of a
portion of Fig. 3, but showing the parts in a
different position;

Fig. 9 is a sectional view on line 9—9 of Fig. 1;
and

Fig. 10 is a sectional view on line 10—10 of
Fig. 1.

Referring to the drawings, and to the embodi-
ment of the invention which is illustrated there-
in, and having reference at first to Fig: 1, there

(CL. 270—3%)

is shown a folding- and feeding machine having
a magarzine (see the upper left-hand portion of
Fig. 1) comprising a table 15 and a set of ad-
justable, vertical guides 16, 17, 18, 19 and 20, to

receive a pile of signatures 21, which have been

folded in a folding machine, but the usual final
fold has been omitted.

Referring now to Fig. 3, it will be observed that
the pile of signatures overhangs one edge of the
table, as is common with magazine feeds of this
sort, and there is provided an underlying support
in the nature of a finger 22, which normally sup-
ports the adjacent margin of the lowermost sig-
nature, but can be swung by a lever 23 by which
it is carried from the position shown in Fig, 3
to the position shown in ¥ig. 8. When the finger
is thus withdrawn, the unsupported margin of
the lowermost signature can then be drawn
downwardly by a suction cup 24, connected to an
exhausting pump (not shown), whereupon the
finger 22 is restored to its initial position (see
Fig. 3) to support the next signature. The
downwardly deflected margin of the lowermost
signature is then grasped between a pair of grip-
pers 25 and 26, which are carried by a swinging
arm 27. 'The gripper 25 is formed on or rigidly
affixed to the arm, while the gripper 26 is suit-
ably formed on or secured to a lever 28, the lat-
ter being pivoted on the arm. Thus, the grip-
pers act like a pair of pincers, which can be
opened to receive the signatures, then closed to

- grasp the same, then swung to the place where

the signature is to be deposited, and finall
opened to release the signature. :
This opening and closing of the grippers is
accomplished by connecting the lever 28 to a
toggle comprising a.pair of links 29 and 30, which
are pivoted to each other at 31, while the link 30
is pivoled to an arm 32, which is secured to a
rockshaft 33 to which the arm 27 is also secured.
A helically coiled tension spring 34 also connects
the lever 28 to the arm 32, and when the toggle
is straight (see Fig. 8), lies directly in line with
the axis of the pivot 31 which connects the links
29 and. 30 of the toggle. The breaking and
straightening of the toggle is accomplished by
two abutments 35 and 36, alternately engaged
by the pivot 31. These abutments are carried by
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plungers 37 and 38, respectively, slidably mount- -

ed in guides presented by arms 39 and 40 of a
fixed bracket 41, and there are springs 42 and 43
encircling the plungers, and urging -the respec-
tive abutments outwardly with relation to their
guides, their movement being limited by collars
44 and 45, respectively, secured to the ‘plungers,
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The springs cushion the impact of the pivot 31
with the respective abutments 35 and 36.

The grippers 25 and 26, as shown in Fig. 8,
are separated, and inasmuch as the spring 34 is
in line with the axis of the pivot 31 when the arm
27 swings from the position shown in full lines
in Fig. 8 toward the position shown in dotted
lines, the grippers will remain separated until
they are on opposite sides, respectively, of the
downwardly deflected lowermost signature, where-
upon the pivot 31 strikes the abutment 36, thus
breaking the toggle, and the spring 34 becomes
effective to cause the grippers to close upon the
signature (see Fig. 3). The grippers remain
closed upon the sheet, and the arm 27 then car-
ries the grippers toward the right as viewed in
Figs. 3 and 8, until the signature has been. car-
ried to the point where it is desired to deposit it,
whereupon the pivot 31 strikes the abutment 35
and causes the separation of the grippers and the
consequent release of the signature.

The signature is thus deposited upon a second
table 46, which comprises two outber sections 47
and an intermediate section 48, the outer sec-
tions being separated from the intermediate sec-
tion by slots 49. 'The signature is deposited be-
tween two upwardly diverging guides 50, and
settles down upon the table sections 47 and 48.

After the signature has come to rest on the
second table, it is fed by appropriate feeding
mechanism such as that now to be described,
reference being had to Fig. 3. In each of the
slots 49, there is a pusher 51 carried by and rig-
idly secured to a slide 52, the latter being mount-
‘ed for reciprocation on two guide rods 53. A
reciprocatory motion is given to the slide by suit-
able mechanism, herein a pair -of links 54 con-
necting the slide to a lever 55, which is pivoted at
56 and is rocked to and fro by a crank pin b7,
adjustably mounted in a crank disk 58. As
:shown in Fig. 1, the starting position of the push-
ers 51 is some distance from the adjacent edge
of the signature lying on the table. When the
-slide which carries the pushers moves toward
the right, the pushers bring up against the edge
of the signature and carry the latter toward the

-right a distance :equal to the stroke of the slide

and predetermined by the radius of the driving
crank. The rear faces of the pushers are bev-
‘elled as at 59, to enable them to pass beneath the
next signature placed on the table, and to prevent
rearward displacement of such signature, there
are .two upstanding stops 60 mounted on the
table sections 47, respectively, to be engaged by
‘the rear edge of the signature.

The pushers slide the signature from the table
onto a long saddle 61 (see Fig. 1), which presents
a ridge 62 and has angularly related sloping sides
63, the angularity of which varies lengthwise of
the saddle. At the first end of the saddle, the

‘slope is comparatively slight, and there are as-

sociated with this portion of the saddle two fixed
guides 64, beneath which the edges of the signa-
tures pass as the latter is advanced from the
table.onto and along the saddle, The function of
-these guides is to commence the folding action by
utilizing the forward movement of the signature to
‘cause the latter to be bent increasingly as the
movement of the signature progresses.

From here on, there is an increased acuteness
of the sloping sides of the saddle, and there are
associated with the latter several sets of rollers

- ‘now to be described, which not enly press the sig-

%

nature against the sloping sides to produce a fold-
ing action, but also feed the signature lengthwise

‘provided with'a longitudinal slot 74 to receive suc-
cessively ‘a series of feed dogs 75 carried by an **

1,945,253

of the saddle. The first set of rollers is illustrated
in Fig. 5. With each of the sloping sides of the
saddle, there is associated a pair of rollers 65
and 66, between which the signature passes, these
rollers being made of suitable yielding material
such as rubber, and so related as to exert a slid-
ing pressure upon the cpposite Taces of the inter-
posed signature. 'The rollers 65 press upon the
upper faces of the signature, and the rollers 66
preject through slots 67 provided in the sloping
sides of the saddle. The rollers 65 are mounted
on shafts 68, toc which power is applied as herein~
after described, and the rollers 66 are simply

idiers.

The creasing of the signature along the ridge
of the saddle is accomplished by a pair of tapered
rollers 69, which are splined on and driven by
axially aligned shafts 70, and are urged toward
each other by compression springs 71, helically
coiled about the shafts. Power is applied to these
shafts by mechanism hereinafter described.
These rollers not only start the creasing of the
signature, but also contribute in the feeding of
the latter along the saddle, as the creasing action
progresses.

The signature then encounters a second . set
of roilers and driving mechanism (see Fig. 4),
identical in all respects with those shown in Fig.
5 (and therefore bearing the same numerals with
the addition of the index g), except for the fact
that the sides of the saddle have an increased
slope,—that is the angle is acute,—and the sev-
eral rollers correspond in angularity with the
increased slope. It is therefore deemed unnec-
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essary to describe this set of rollers and their 319

associated parts.

After passing the second set of rollers, the signa-
ture advances to and is seized by the third set
of rollers (see Fig. 6), which is identical in all
respects with the second (except for the omission 1
of rollers corresponding to the rollers 66a), and
therefore bearing the same numerals with ‘the
index b. At this point, there is not only a very
extreme acubteness of the angularity of the sides
of the saddle, but the sides are also preferably 1
somewhat concaved as at 72, and the rollers 69b

‘have opposed surfaces which are partly tapered,

as is the case with the other rollers, and also flat
parallel faces 73 between which the ridge of the
saddle extends, as clearly shown in Fig. 6, as a 1
result of which the signature is folded rather
sharply and given a firm crease by the pressure
of the rollers 69b toward the ridge of the saddle.

The third set of rollers delivers the signhatures
to another feeding mechanism, which feeds the 1
signature along a portion of the saddle whose
sides, as viewed in Fig. 1, become less acutely re-
lated, and at the right-hand end of the saddle
have the same angularity as the sides of the
swinging saddle which is to present the signature 1
to the sewing instrumentalities of the known fas-
tening means. This feeding mechanism will now
be described, reference being had at first to Fig.
9. At opposite sides, respectively, of the saddle,
there are feed rollers 65¢, secured to the driving
shafts 68c, and corresponding to the rollers 655
and shafts 68b, shown in Fig. 6. Power is ap-
plied to these shafts by mechanism hereinafter
described, as a result of which the resilient roll=
ers pressing the signature against the sides 63
of the saddle feed the signature along the latter
to still another feeding mechanism, which is il-
lustrated in Fig. 10.

Along this portion of the saddle,

1

1

its ridge is
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‘endless chain 76 which is trained over sprockets

77 and 78, the latter being an idler while the
former is secured to a shaft 79 to which power is
applied as hereinafter described. A portion of
the upper part of the chain is maintained in a
horizontal position by the provision of an idler
80, and to the right of this idler the chain de-
scends rather abruptly to the idler sprocket 78.
As a result of this arrangement, each of the feed
dogs in succession rises into the slot 74, feeds
the signature along the saddle the required dis-
tanee, and then descends into the slot, leaving the
signature in the desired position. As signatures
vary in width, (that is to say, lengthwise of the
saddle), it is desirable to adjust the feeding
mechanism to accommodate signatures. of dif-
ferent widths, and to this end, the idler 89 is ad-
justable lengthwise of the saddle, as by the use
of a stud 81 which carries the idler, and which
is adjustable lengthwise of a slot 82 in a bracket
83.  To compensate for the resulting slack in the
chain when the idler 80 is moved toward the left
for a shorter feed; there is provided a chain-
tightening idler 84, carried by a bolt 85 which
is adjustable downwardly in a slot 86 in the
bracket 83, :

The last-described feeding mechanism leaves
the signature in the position shown in dotied lines
near the right-hand end of the saddle, whence it
may be transferred at the propser time to a swing-
ing saddle 87, a portion of which is shown at the
lower right-hand part of Fig. 1. Fig. 1a shows the
right-hand end of the saddle 81, and the whole
of the swinging saddle 87. Fig. la also shows some
portions of a book-fastening machine of known
construction of the type exemplified by United
States Patent No. 1,458,026 to Rischof. It is
deemed unnecessary to describe any of the parts
of the fastening machine except those which are
directly concerned with my folding and feeding
machine. The swinging saddle 87 is mounted on
arms 38 which have hubs 89 loosely received on
a driving shaft 90 of the fastening machine, and
the saddle has imparted to it a forward and back-
ward rocking moetion by being provided with ears
91 connected by links 92 to arms 93 of cam levers
94, loosely mounted on a shaft 95 and having arms
96 actuated by cams 97 secured to a shaft 98.
The latter is driven by a gear 99, which meshes
with a pinion 100 on the driving shaft 90.

In accordance with my invention, the driven
shaft 98 is prolonged toward the left, as viewed
in Fig. 1a, and as shown in Fig. 1 is the power
shaft which supplies power to the several mech-
anisms of my folding and feeding machine. For
example, as shown in Pig. 3, there is secured to
the end of the shaft 98 a mitre gear 101, which
meshes with and drives a mitre gear 102, the latter
being secured to a shaft 103 to which the crank
disk 58 is secured. This crank, it will be remem-
bered, furnishes the power which drives the feed-
ing mechanism associated with the second table.
Referring again to Fig. 1, it will be observed that
there is also secured to the shaft 98 a mitre gear
104, which meshes with and drives a mitre gear
165, the latter being secured to a shaft 106, As
shown in Fig. 4, there are secured to the shaft
106 two sprocket wheels 107, over which are
trained chains 108 which lead upwardly, and, as
shown in Fig. 2, over idlers 109. Each chain
meshes with and drives three sprocket wheels 110,
110q and 1100, also shown in Figs. 5, 4 and 6, re-
spectively. The two sprocket wheels 110, as shown
in Fig. 5, are secured to the shafis 70, respectively,
the sprocket wheels 110¢, as shown in Fig. 4, are

3

secured to the shafts %0a, respectively, and the

-sprocket wheels 110b, as shown in Fig. 6, are se-
-cured to the shafts 700, respectively, -thus fur-

nishing power fo drive the pairs of rolls 69, 69¢
and 69b.

- 80

Referring now to Fig. 4, it will be observed that

there are secured to the shaft 106 two grooved
pulleys 111, over which theére are trained round
belts 112.: Each of these belts as shown in Hig, 2
leads upwardly, and is trained over grooved pul-
leys 113, 113q and 1135, and over two grooved idlers
114, Referring now to Fig. 5, the grooved pulleys
113 are secured to and drive the shaft 68, respec-
tively, while in Fig. 4, the grooved pulleys 113¢
are shown secured to and driving the shafts 68«,
respectively, and in Fig. 6, the grooved pulleys
113D are secured to and drive the shafts 68b, re-
spectively.

Referring again to Fig. 4, there is secured to
the shaft 106 a grooved pulley 115, over which
there is frained a round belt 116, which leads up-
wardly and is trained over a grooved pulley 117,
the latter being secured to and driving the shaft
79, to which there is also secured the sprocket
wheel 77 (see Fig. 10). In this way, power is

applied to the feeding mechanism shown in Flg
10.

Referring once more to Fig. 4, there are secured
to the shaft 106 two grooved pulleys 118, over
which there are trained round belts 119, the latter,
as shown in Pig. 2, leading upwardly and being
trained over grooved pulleys 120, which, as shown
in Fig. 9, are secured to and drive the shafts 68c,
respectively. The belts 119 are also trained over
idler pulleys 121 and 122, which give to the belt
proper leads or directions to enable them to be
wrapped on the pulleys 120 which they drive:
Thus, power is applied to the shafts 68c and to
the feeding rollers 65¢ mounted thereon.

The machine has an appropriate framework, a
portion of which (see Fig. 2) is an upright 123,
which is a part of the frame of the fastening ma-
chine. There are also uprights 124 and 125,
which support a bed 126, the right-hand end of
the latter having a bracket 127, which is sup-
ported on the upright 123. Upon this bed there
are other uprights 128 which support the second
table. This bed also supports the guides 64; it
also supports a bracket 129 (see Fig. 5), a bracket
130 (see Fig, 41) and a bracket 131 (see Fig. 6),
which in turn support the saddle 61 at three
points. The bracket 129 (see Fig. 5) also supports
brackets 132, which afford bearings for the shafts
68 and 70, the bracket 130 (see Fig. 4) supports
brackets 133, which afford bearings for the shafts
68a and 70, and the bracket 131 supports brack-
ets 134 (see Fig. 6), which afford bearings for
the shafts 68b and 71b. The bed 126 also supports
the bracket 83 of the last feeding mechanism, and
it also supports a bracket 135 for said mechanism.

The upright 124 (see Fig. 8) affords bearings
for the shaft 106 (see Fig. 4), and the upright
125 affords a bearing for the shaft 193. There
are also uprights 136 (one of which is shown in
Fig. 3) which support the first table 15, and which
afford bearings for the shafts 98 and 103. As
shown in Fig. 3, the upright 136 is connected to
the upright 125 by upper and lower tie pieces 137.

The general operation of the machine will now
be described, reference being had to Fig., 1. A
pile of the signatures is placed upon the first
table 15 in the magazine composed of the table
and the vertical guides 16, 17, 18, 19 and 20. The
lowermost signature is fed from the magazine on-
to the second table composed of the sections 47
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and 48, and it is then fed from this table by the
second feeding mechanism, which delivers :the

signature onto the left-hand end of the long sad-

dle 81. The signature is then carried along the
saddle, and is folded and creased by the suc-
cessive action of the three sets of rollers, after
which it is fed by the final feeding rollers %o
the position where it is engaged by one of the
feed dogs projecting through the slot in'the ridge
of the saddle, and it is finally brought into ‘the

position shown in dotted lines at the lower right-

hand portion of Fig. 1, in readiness to be slipped
onto the swinging saddle when the latter is in
registration with the fixed saddle. The swing-
ing saddle then carries the signature to the sew-
ing mechanism in the usual manner. .

Having thus described one embodiment of the
invention, but without limiting myself thereto,
whsat I claim -and desire by Letters Patent to.se-
cure is:

1. The combination with a signature fastening
machine having a movable saddle, of a signature
folding and feeding machine having -a saddle
aligned with said movable saddle in- the initial
position of the latter, and means for folding a
signature and feeding the same -along the sec-
ond-mentioned saddle toward the first-mentioned
saddle. : . :

~ 2, The combindtion of a stationary'saddlé, ‘a

movable saddle which, in its normal :position,

_registers with said stationary saddle, and means

to. fold signatures and place them on said sta-
tionary saddle in readiness to be transferred
along  said stationary saddle to said ‘movable
saddle. i o

3. In a machine of the class described, the
combination of a primary saddle, a secondary
saddle movable into.and out of registration with
said primary saddle, and means to fold a ‘sigha~-
ture on said primary saddle.

4. Tn a machine of the class described, the
combination of a primary saddle, a secondary

saddle movablé into and .ot of Tegistration ‘with
said primary saddle, and means fo fold & -signa-
ture on said primary saddle, and to move said sig-
nature toward said secondary saddle.

5. In & ‘machine for folding isignatures, the , 80

‘combination -of -a magazine for the signatures, a

saddle, means for transferring a signature from
said magazine to said saddle, and means for
folding said :signature on said saddle.

6. In 3 machine for folding signatures, the 85

combination of a magazine for the signatures, a
saddle, means for transferring a signature from

said magazine to said saddle,-and means for fold-

ing said sighature on said saddle, and feeding said

signature lengthwise of :said saddle. 90
7. In a machine for folding sighatures, ihe

combination of a magazine for the signatures,

‘a saddle, means for ftransferring a  signature

from said magazine to said saddle, and means
for folding 'said signature on said saddle, and - 95
feeding said signatures lengthwise ‘of 'said saddle
while they are being folded. .

8. In a imachine for folding signatures, the

combination of a table on which a signature is

placed, -a saddle, means to move said signature 00
from said table onto said saddle, and means for
folding said signature on said saddle. .

9. In & machine for folding signatures, the
combination of a table on which a signature is
placed, a saddle, means fo move said signature 195
from szid table onto said saddle, and means for
folding said signature on said saddle-and feeding
said signature lengthwise of said saddle.

10. In a machine for folding signatures, the
combination of a magazine for the signatures, 110
a table, means for moving a-signature from said
magazine to said table, a saddle, means for mov-
ing said signature from said table to said sad-
dle, and means for folding said sighature on.said
saddle, 115

ROY C. BAKER.
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