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. BINDINGMACHINE . . °
, Tsidore Spinner, Chicago, 1.~ * '
Application November 13, 1939, Serial No, 303,998

This invention relates to machines
books or.stacks of sheets of paper by means of &
resilient tubular bindér of the type such as shown,
for instance, in - the ‘United States patent 'to
Douvry, No. 1,970,285, issued August 14,1934,

The binder of the Douvry patent, which is only
one of the types of binders which can be used
in connection with the present invention, com-
prises -2 back having a mimber of fingers exténa-
ing therefrom and curled to a tubular form. - The
material has sufficient elasticity to permit the
fingers to spread open sufficiently to receive ' a

- stack of pages, without exceeding the elastic lim-
it of the material so that upon release the fingers
will resume the curled form under their own
resiliency. L )

The machine of the present invention is pro-
vided with means for holding the back as the
curled fingers are being uncurled to receive a
stack of pages and for permitting the recurling
of the fingers under their own resiliency until
they pass through aligned perforationsin a, stack
of pages to be bound. ’ o

It is one of the objects of the present invention
to provide a machine of the above mentioned
character which is capable of high speed opera-
tion and which can be used with binders of dif-
ferent diameters with a minimum of adjustment
of the machine. o : N

- Tt is a still further object of the present inven-

tion to provide novel and improved mechanism
for .spreading or uncurling the fingers of the

curled comb. In accordance with the prior prac-
tice, of uncurling binders of the type here in-

velved, as exemplified, for instance, in the patent
to Nelson, et al., No. 2,108,136, issued February 18,
1938, it was necessary first to position g curled
comb or tubular binder in the machine and then
move a red lengthwise into the binder, which
rod is then moved at right angles to the axis of
the binder to uncurl the same. Thereafter, when
the book has been bound, the rod must be re-
tracted from the binder before the binder can be
withdrawn from the machine. Tt is -one of the
cbjects of the present invention to provide a
machine of the above character which can first
grip the rings of the binder to uncurl the same
and then; by a continuous operation, uncurl the

fingers, thereby eliminating the operations of in- ;

serting a rod through the binder and
mately withdrawing the rod. Lo o

In accordance with thie principles of the preserit
invention the machine is provided with an oper-
ating shaft and a number of mechanisms suc-

then ulti-
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cessively driven by 4 continuous operation of :.the
shaft, ‘one of the mechanisms ‘being. driven from
the: shaft by a .cam and-the- other mechanism .
being:driven by a lost motion connection:

‘It is g still further object of the: Present.inven-
tion to provide improved means for guiding the
teeth or fingers:of the binder against side move- -
ment as they recurl following an uncurling oper-
ation.. By this:arrangement the ends of the re-
curling fingers are always ‘properly spaced'so that,
if the perforated stack of pages is ‘properly. posi-
tioned with respect:to two of the fingers then
all of the fingers are inproper positions to enter
the perforations.’ SRR R R R
-~ The attainment of the.above and further ob-
Jjects of ‘the ‘present invention. will be: apparent
from :the: following: specification” taken iin" con-
Jjunction with'thé accompanying drawings “form-~
Ing a'partthereof,  cuiv o 0 e s i
- In the drawings: & . ooe T o
~‘Figure 1 is a front view of a machine embody-
ing the present invention: SR T

‘Figure 2 is a' perspective.view of one binder
that can be used on’the machine of Figure 1:

- Figure 3'is a sectional view taken along the line

.. 3—3 of ‘Figure 1 and ‘looking in the direction’ ¢f

55

thearrows;: . - s s
* Figure 4 is an end view of the'comb feed meéch-
anism of Figure 3, showing the mechanism in
an alternate position; - G el
~Figure 5 is a fragmentary sectional view taken
along the line 5—5 of Figure 3 and showing the
spreader hooks in one position; = - 7 -
‘Figure 6 is a-view-similari to ‘Pigure 5:showing
the spreader hooks:in an altefhate position; ™
Pigure 7 is a sectionial view taken along tha
line T—1 of Figure 3; R SRS
- Figure 8 is a fragmentary sectional viéw extend- -
ing to Figure 1 and showing the mechanism in
the position occupied after the spreader wires
have been spread to grip the comb and before

the uncurling operation; and’ - IR
~ Figure 9 is a view. corresponding to. Figure 8
and ‘showing the mechanism in its next succeed-

" ing position.

Reference may first be had to Figure 2, which

1llustrates.a typical binder to be used with the

present machine. 'The binder | consists of a
back, portion 2 and a plurality of parallel fingers
orrings, 3 ‘integral therewith, and uniformly
spaced from one another as indicated at. 4. The
binder is made of suitable material which can. be
curled into a longitudinal tubular form, as shown,
and . which , has - sufficient Alexibility - to ‘permit-




2
spreading it open, and sufficient elasticity to cause
it to recurl under its own resiliency when re-
leased. It has been found that a certain type
of cellulosic material, such as pyroxylin, by way
of example, can be curled into this shape, and
may be uncurled a substantial amount without
exceeding the elastic limits of the material. The
United States patent to Douvry, No. 1,970,285,
issued August 14, 1934, shows and further de-
scribes a binder suitable for use in this machine.
Reference may now be had. more particularly

10

to figures of the drawing {llustrating the binding .
machine. The binding machine 6 has a right- ..

hand end frame T and a left hand end frame 8 of

similar shapes and secured together by a-front

rail 9 and a rear rail 10, the rails being secured -

to the end frames by suitable machine screws or

bolts. A front top plate 12-is bolted to the.top

of the end frames T and 8 and extends the full
length of the machine. This plate is appreciably
above the front rail 8, there being a space 13 be-
tween the top of:the.front rail 9 and’ the. bottom
of the front top: plate i2. The front top plate
has a number of parallel slots |5 formed at the
rear thereof and uniformly-spaced apart, the
spacings  between. the ‘slots being - substantially
equal to the spacings & between: adjacent rings
3 of the binder 1.~ A'rear top-plate 18 is also
bolted or otherwise secured to the end frames
and -extends forward from the rear of the ma-
chine to. a. position almost but not quite:at the
rear edge-of the top front plate {2, so that there
is a longitudinally extending. slot. between . the
front and rear top plates. This slot is filled by
a thin tempered tool. steel spring spreader finger
plate 29: that is screwed to the forward ‘edge..of
the:rear top plate 18, The:spreader finger plate
20 has a number.of spaced apart aligned spreader
fingers 21 integral therewith and each:of which
extends vertically upward from the rear top plate
18. ‘The distance. between the. centers of the
spreader fingers 21 is equal to the distance be-
tween centers of adjacent spaces-between fingers
3 of .the binder -l The width .of the spreader
fingers 21-is slightly less than the width of the
spaces 4 between the: fingers 3 of the binder 1,
as may be seen from Figure 5. As may- be seen
from Figure. 7, the fingers 21 are opposite the
slots 15, .. I ) ] o

A pair of rear bearing boxes 24 and a. pair of
front bearing boxes 25.are bolted to the under-
side of the rear top plate 18 and project. down-
wardly therefrom.. A pair-of -operating. Tams
28— 28 are mounted-for longitudinal movement
in the bearing boxes, each-ram being supported
in & front and a rear bearing hox, as is apparent
from Figures 3 and 7. The rear of each operating
ram is threaded -and extends rearwardly of the
rear rail 10, which rear rail is provided -with
oversized openings through which.the operating
rams extend. The rams are adapted for longi-
tudinal movement in the bearing boxes, and are
provided with adjustable lock nuts 30 which abut
against the rear bearing boxes 24 to: limit .the

extent of forward movement of the operating -

rams, as illustrated in Figure 9. . S

Each operating ram includes an enlarged inter-
miediate portion 32 having a milled channel-
shaped slot 33 therein in which a square head 34
‘of the spreader operating block fits closely and
slides freely, The spreader operating block has
a cylindrical projection or pin 35 extending for-
wardly thereof for engagement by an operating
yoke 31. There are two operating yokes 3T both

of which are keyed to a rotary operating shaft
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38 that is journalled in the end frames T and 8.
Each operating yoke 37 has an enlarged head 40
at the top thereof, which head has an arcuate
slot 41 formed therein, the arc bheing curved
about the axis of the shaft 33 as a center. The
pin 35 extends into and rides freely in the slot
41. The enlarged head 40 prevents the spreader
operating block from dropping out of the channel
slot 33. A spreader operating cam 45 is integral
with the operating yoke 31 and includes & cam
surface 46 curved along an arc of a circle having
its center coincident with the axis of the shaft

.38, and includes also a cam surface 47 extending
radially inwardly from the surface 46.
15

. At its. forward end each operating ram 28 has
a downwardly projecting support EQ integral
therewith for supporting a spreader hook bar 51.

_The.spreader hook bar 81 is adjustably locked

to the supports 50 of the two operating rams 28
in any desired manner, as by machine bolts 52.
To; facilitate vertical adjustment, the spreader
hook bar -is provided ‘with elongated holes 53 for
receiving the bolts 52, which holes are of a width
only very slightly in excess of the diameter of the
shanks of the bolts 52, An adjusting leck screw
54. threads through-the bottom of each spreader
hook support 58.and bears against the spreader
hook bar 51 for accurately positioning the same.
By this arrangement‘ the spreader hook bar may
be:adjusted vertically with great accuracy, but
is capable of only: one position lengthwise of the
machine, U )

‘The operating rams, together with the spreader
hook. -bar- secured: thereto; - are: biased to their
rearmost- position, which is the position illus~-
trated in Figure 3, by & pair of springs §5. .Each
spring 55 is secured at the rear to a projection
or-pin 66 extending from the rear bearing boxes
24, which are stationary, and at its front to a pin
571 secured to. the support 50 of the operating
ram, . .

* The spreader hock bar 51 has a number of
spreader - hooks €0 secured thereto. Each
spreader hook comprises a spring wire bent to a
U-shape with the ends of the wire then further
brought together into contact, as-indicated at
61.(Fig. 5). The'top ends of each wire are bent
outwardly, as indicated at 62. Each wire is. se-
cured to the spreader hook bar 51 by a screw 83,
the head of which bears against the bight portion
of the spreader hook, and the shank of which
threads into.the. spreader hook support. The
sides. of the spreader hooks 60 are maintained
in. position converging towards one another by
short, spreader hook supporting pins 65 that are
pressed into holes in the spreader hook bar and
project slightly therefrom. Each spreader hook
80 extends through a slot 15 to a position above
‘the top plate 12. 'The distance between the
outermost edges. of the outwardly bent parts 62
of each wire is only very slightly less than the
width 4 of the slots between adjacent fingers of
the binder. I, so-that when the spreader hooks 60
are in their normal position the binder { may be

"positioned over thé.spréader hooks with the ends

62 of the spreader wires extending into the spaces
& between adjacent rings:3 of the binder. The
ends of the respective -spreader: hooks are in
alignment with-the: spreader fingers 21, as may
be seen in Figure 5.  The ‘spacings between adja-
cent spreader hooks is equal to the spacing of
the slots 15 in the top plate 12, and equal to the
spacing .of the slots # between the rings 3 of the
binder. . Lo : i
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“ Means-for spreading the spreader hooks 60 is
provided. ‘Said means: comprises a heedle bar 10
slidably mounted on. the underside of the top
plate 12.. 'This bar 10 has slots Ti formed therein
which" extend rearward from the forward end
thereof. ' Machine screws 12 having very much
enlarged heads 13 thread into the bottom of the
front top plate {2. The bar 70 rests on the screw
heads 13 with the shanks of the screws 12 ex-
tending freely through the slot 71 of the bar 70,

Two spaced gear racks 15 .are formed on the

underside of the bar 70 and mesh with needle
operating rack segments 17 at the ends of levers

18 mounted for oscillating movement on 4 shaft-

18 journalled in the end frames T—8 near the
front thereof.

Tempered steel spreader pins or needles 8i.-are
secured to the needle bar 70 and project rear-
wardly thereof, These pins are press fitted into

holes in the needle bar, and are in alignment with ¢
one another and spaced apart-so that the pins-

81 are opposite the centers of the respective
spreader hooks 60. The rear or spreading end
of each pin 81 is rounded off or tapered to a

point as indicated at 84, Each of these pins‘is

adapted to enter between the arms of & spreader
hook 69 for spreading the arms apart from the
position illustrated in Figure 5 to the position
illustrated in Figure 6. :

Each lever 18 extends below the shaft 19 and ¢

has an operating rod 87 ‘secured’ thereto by a
pivot pin 88 which also receives a spring 89, the
ebposite end .of which is pinned as at 90 to a
stationary part of the machine in order ‘to bias
the lever 18 to the position illustrated in Pigure 3.
The rear of the rod 87 ig screwed to a yoke 81
adjacent the cam 45. A pair of tines 92—82 of
the yoke 91 ride freely on the shaft 38 to support
the rear of the rod and yoke combination 81—8i.
The cam parts 46 and 47 of the operating yoke
37 are adapted to bear against a roller 48 carried
by the yoke 81 for operating the yoke, in a man-
ner which will be apparent as this deseription
broceeds. A collar 49 screwed to the shaft 38
adjacent each yoke 91 holds the yoke 81 against
sliding lengthwise along the shaft 38. , :

The operating shaft 38 may be rotated in any
desired manner, as by an operating arm 93 keyed
to the shaft 88 and pivotally connected to an
operating link 94 which may be reciprocated in
any desired manner, as by a foot treadle.

A hopper is provided at the top of the machine
for holding the curled combs, and a feed mecha-
nism is provided for feeding the combs from the
hopper one by one and automatically placing the
fed comb in proper position for uncurling. The
hopper is indicated in general by the reference
numeral 108. The hopper comprises a support-

ing base 181 which is adjustably secured upon

the rear top plate 18, and includes right hand
and left hand end members 103, and an inclined
front plate 104. A back plate [06 is secured to

the two end members [03; and extends across

the rear of the hopper in a génerally upwardly
and inclined direction, as illustrated in Figure 3.
Triangular end plates 108—I09 are secured to
the back plate 106 in 'any desired manner, as
by machine screws 110. A slotted front closure

plate 112 is adjustably secured to and extends

between the triangular end plates 108—108. For
this purpose each of the end plates is provided
with an oversized slot 113 at the front edge,
through which' slot locking screws (15 extend.
The inner end of each locking screw is threaded
into a boss {16 on the front closure plate 112,

=

10

40

6o

3

Each Iocking screw 15 has a head {17, that bears -
against the corresponding plate 108 or 109, and
4 knurled head 118 for turning the screw. - The
screws: 115 are screwed into the bosses 11§ and
thus lock the plate 112 in its adjusted position,
The plate may be adjusted both vertically and
angularly, - The front closure plate 112 has a
number of ‘leaf springs 120 secured thereto and

. extending beyond the bottom thereof. The front

of the plate {12 has.a number of rectangular
slots 121 therein.opposite the respective springs
120, to permit the springs 120 ‘a greater freedom
of - flexibility.” 'The position of the plate: 112 is
adjusted until the springs (20 are above the
Inclined front plate 104 an amount sufficient. to
hold the combs against freely rolling out of the
hopper and yet sufficiently far from the inclined
front plate 104 so-that by the application of a
small pressure against a comb the springs 120
are flexed .out of-the-way to permit the. escape
of the comb. - oL -

-A.triangular. aligning plate 124 is ‘positioned
within the hopper. This aligned.plate is mounted
on a:shaft 125 that can be slid from left to right
within the hopper -to. position the plate 124 at
a desired distance from the inner surface of the
end plate 108, that distance being made equal to
the length of the combs ‘being used at the time.
The shaft 125 extends through the end plate 109,
and' is -locked in place by a split clamp 127, the
lower arm of which is welded or otherwise se-

-cured ;to" the outside of the.end plate 109, and

the upper  arm (28 of which may be clamped
towards the lower arm to lock the shaft 125. For
this purpose a'screw 130.threads into the lower
arm of the clamp and bears against the arm
128, the screw bei g adapted to be turned by a
pin 131. The plate 124 prevenis shifting of the
combs within the hopper- and. assures the posi-
tioning of all combs with- their ends bearing
against the inner surface of the plate 108.
Binder feeding means, in the form of an escape-
ment mechanism, is provided for advancing the
combs- | from the hopper, one by one.  This
escapement mechanism includes a  shaft 135
journalled in the end members 103 of the sup-
porting base 101, and provided with a trip handle
136 keyed to one end thereof outside of the hopper
and having a finger portion 137 for actuating the
same to.turn the shaft 135, A coil spring 138 is
provided for returning the escapement mecha-
nism. from its operated position illustrated .in
Figure 4, to its normal position illustrated in
Figure 3.-- A number of discharge levers 140 are
secured. to -the operating shaft 135. - Each of
these levers includes. a radially extending portion
which is press fitted through a radial hole in the
shaft 135, and: includes an arcuate portion {41,
The levers 140 are spaced along the shaft 135,
there being five such. levers on the machine here
illustrated, as may be seen from. Figure 1. Op-
posite each. lever the inclined front plate 104
has-a slot 143 through which the lever (40 ¢an
move. - Each slot-is of a width only sufficient to
permit free movement of a discharge lever (40,
The levers 140 -are positioned in the machine so
that the top curved surface 141 terminates sub-
stantially at the level of the top of the lower-
most.comb {, within the hopper. When the lever

- 186 is actuated to rotate the shaft 135 in a

- clockwise direction the aligned levers 140 force

the lowermost comb in the hopper against the
bottom. of the spring .120 and force the spring
forward to discharge the lowermost comb. At
the same time the curved portions 141 of the
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levers 144 support the remaining combs and pre=
vent their escape from the hopper. = : '

The hopper is mounted on.the rear top plate 18
by machine screws 148, the heads of which rest on
a flange on the end members {04, and the shanks
of which extend through oversized glots 149 in the
flanges of the end members. The hopper is thus
adjustable forwardly and rearwardly on the base
8. Two threaded adjusting screws 158 extend
rearwardly from the supporting base 181 at op-
posite ends thereof. Each screw 58 extends
through oversized holes in a pair of lugs 152 that
ate secured to the rear top plate {8. A knurled
nut 153 threaded on each screw 150 rides be-
tween the lugs 152, so that by adjustment of the
knurled nuts 153 the hopper may-be advanced
or retracted on the plate 18 to position the verti-
cal front edge 158 of the hopper at exactly the
requisite distance from the fingers of the spreader
finger plate 20. This distance is adjusted so that
the back 2 of the binder fits snugly between the
spreader finger plate 20 and the vertical front
edge {58 of the hopper, while the curled fingers
of the binder extend through the spaces between
adjacent fingers 2.  This -distance differs for
binders of different diameter. - : .

An explanation will now be given of the mode
of ovperation of the machine described. Pre-
curled plastic binders all of the same length are
placed in the hopper 100, and the aligning plate
124 is adjusted to the left, as seen in Figure 1,

to such a position that the binders fit within the:

hopper with the ends of all of the binders bearing
azainst the end plate’ 108. The front closure
plate 112 is adjusted vertically so that the springs
{28 just prevent the passage of the lowermost
binder from the hopper. - The position of the
entire hopper on the plate 18 is then adjusted
forwardly or rearwardly of the spreader finger
plate 28 until the vertical front edge {58 of the
front inclined hopper plate 104 is at exactly the
requisite distance from the spreader finger plate
20. This adjustment is effected by turning the
puts 153, Thereafter the position of the hopper
is fixed by locking the bolts 148. The machine is
now ready for operation. - ’

The operator first feeds & binder into position
by moving the trip ‘handle (36 downwardly,
whereby the discharge levers 140 force the lower-
most binder { out of the hopper. At this time
the curved portions 141 of the discharge levers
prevent the succeeding binders from falling out
of the hopper. The binder thus released rolls
down. the inclined front plate 04 until the binder
strikes the spreader finger plate 20. At this time
the spaces 4 between adjacent rings of the binder
are opposite the respective spreader fingers 21 so
that the rings of the binder pass into the spaces
between adjacent spreader fingers 2{. The back
2 of the binder thus reaches a position opposite
the space between the vertical front edge 158
of the feed mechanism and the spreader finger
plate 20, and then falls into the position illus-
trated in Figure 3. At this time the bent parts
82 of each spreader hook 60 are in the position
illustrated in Figure 5, so that the binder rolls
over the top of the spreader hooks and ultimately
assumes the position illustrated in Figure 3
wherein the ends 61 of the spreader hooks are
in the spaces between adjacent rings of the
binder. . )

The machine is now ready fer operation to
spread the binder. To effect this operation the
operator pulls downwardly upon the link 94, in
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any desired manner, 8s by & foot. treadle, thus
causing the operating arm 93 to rotate the op-
erating shaft 38 in a clockwise direction, as seen
in- Figure 3. During the initial rotation of the
operating shaft 38, resulting in turning of the
operating yoke 31, the arcuate slot 41 of each yoke
rides around the pin 35, so that no motion of the
operating rams 28 is produced. During this: in-
itial clockwise turning of the operating yokes the
cam surface 47 of the operating yoke bears against
the cogperating cam surface or roller 48 on the
yoke 91 and forces the yoke 81 to the right as seen
in, Figure 3. This produces & counter-clockwise
rotation of the levers 18 about the shaft 19. The
gear segments 11 of the levers 18 operate on the
gear racks 15 of the needle bar 10 and move the
needle bar to the left from the position illus-
trated in Figure 3 to that illustrated in Figure 8.
During this leftward movement of the needle bar
18 the needle bar is still supported by the en-
larged heads 13 of the machine screws 12, Rear-
ward movement of the needle bar 70 causes the
rear ends of the needles 81 to enter the spaces
hetween adjacent prongs or tines of each spreader
hook 60 and spread the free ends-of the spreader
hooks from the positicns illustrated in Pigure 5
to the positions illustrated in Figure 6. The ends
62 of each spreader hook thus enter the adjacent
rings 3 of the binder so that each ring 3 of the
hinder receives the outwardly pent part §2 of the
two adjacent spreader hooks, - After the rod 87
has heen moved a short distance to the right to
spread the spreader hooks 60 as above set forth,
the arcuate cam surface 46 engages the roller 4%
of the yoke 81 so that upon further rotaticn of
the operating shaft 38, and with it the operating
yoke 37 the cam 49, the cam surface 46 retains
the rod 87 in the position to which it has been
moved against the action of the return springs
89. At this time the left hand end of the ar-
cuate slot 41 engages the pin 35, as seen in Fig-
ure 8, so that upon continued rotation of the
operating shaft 38 the operating: yokes 317 acting
ipon the pins 35 force the operating rems 28
rightward against the action of the return springs
55 This forces the support 50 and the spreader
hook bar §l, carrying the spreader hocks 68, to
the. right. The spreader hooks ride upon the
spreader pins 81 so that the spreader hooks are
maintained spread.  The bent pback portions 62
of the spreader hooks thus pull the rings of the
binder to the right. At this time the back 2 of
the hinder is held by the spreader fingers 21 of the
spreader finger plate 20 against forward move-
ment. The respective rings.of the binder are
thus uncurled. '

The cperator may then position a stack of
pages 169 having aligned perforations immedi-
ately in front of the spreader finger plate 208, with
the aligned perforations 170 in a position to re-
ceive the free ends of the fingers of the binder,
ag illustrated in Figure 9. The foot -treadle is
then gradually released, thereby permitting the
springs 55 to return the operating rams 28 to the
position illustrated in Figure 3. This causes the
spreader hook bar §l to return to the position
illustrated in Figure 3, and thereafter causes the
needle bar 18 also to return to the position illus-
trated in Figure 3, whereby the spreader hooks are
first returned to their rearmost position and then
the needles 8{ are withdrawn from between the
prongs or tines of the spreader hooks 63 to per-
mit the spreader hooks to. return to their normal
position, as illustrated in Figure 5. 'The book with
the pages bound therein by the binder may then
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be removed from the -machine by merely lifting
upwardly on the'same. . .- :7csli o0 - :
The lock nuts 30 are set for each:size of binder
sothat the forward motion of the operating rams,
and with it the spreader hooks, is limited to.such
an extent that the fingers or rings of the binder
will be spread sufficiently to permit- insertion of
the pack of sheets but without allowing the ends
of the rings of the binder to-escape from under
the spreader hooks, - - e S
In using rings of- comparatively-large diameter
the requisite movement of the ram to produce the
necessary uncurling of the fingers must be: com-
paratively great.. At such times it :is necessary
to guide the free ends of ‘the-uncurling-rings of
the binder against side movement; beeause if any
side. movement. takes place then:the free ends of
the fingers may- not: be in_proper position, upon
recurling of the binder; to enter the aligned holes
in the. stack of pages.to be. bound. It is:to be
noted that the spreader hooks 60. berform: -the
function of maintaining the uncurled teeth of
the binder against side movement, and that dur-
ing the recurling operation the rings of the binder
.are maintained in proper alignment with respect
to one another, and therefore with respect to the
perforations 170 in the stack of pages to be bound.
‘The spreader hooks 68 are themselves maintained
against any possible side movement during the
- uncurling or recurling operation by: the slots 15
in the top plate 12, since the spreader hooks ride
in these slots during the forward’ and . backward
movement of -the :spreader hook bar: 51, :The
.needles or pins 81 which spread the spreader

hooks also maintain. the spreader hooks. properly -

spaced and in proper alignment during the to and
fro movement.of the:spreader hook bar.. Thus
the spreader hooks 60 prevent side movement of

the-ends of the binder while the same is recurling.
An assembled book may be disassembled in g,

manner similar:-to: the . assembling operation.
When this is to-be.done the book is.first posi-
tioned over the spreader finger plate:20 with the
spreader fingers 21 extending in the spaces 4. be-

tween adjacent rings of the binder and with the

fingers extending between the binder back 2 and
one of the covers or end sheets of the book or
stack of pages. The back 2 of the binder thus
lies between the spreader finiger plate 20 and the
vertical front edge 158 of the hopper assembly.
Thereafter, upon rotation of the operating. shaft
38, the spreader hooks are first spread to" grip
the rings and then the spreader hook bar is
moved forward to uncurl the rings and permit
removal of the stack of pages from the binder
while the spreader hooks 60 retain the binder in
the machine,
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-ment in-one. direction-to effect

]
2. Apparatus for simultaneously. uncurling -a
plurality of aligned spaced resilient rings. for
binding a stack of perforated sheets, said appa-
ratus including means for holding one end of
each ring during the uncurling operation, a plu-

~Tality of spreader hooks, and means for first mov-

ing the spreader hooks into the respective rings
and then moving the spreader hooks in a direc-
tion away from the held ends of the rings to un-

ccurl the rings, said last mesns including.an oper-

:ating mechanism operable by a continuous move-
both motions of

the spreader hooks successively.

- 3. Apparatus for simultaneously uncurling a

plurality of aligned spaced resilient . rings for
binding a.stack of perforated sheets, said appa-~
ratus’including means for holding one ‘end -of

-each ring during, the uncurling operation, a plu-
~Tality.of spreader hooks, means: for moving the

‘hooks into .the respective rings, means for, then
moving the hooks in a direction.away from.the
held ends of the rings, while the hooks are within
the rings, an operating shaft, and driving. con-
nections between the shaft and -both of said last
named.-means, said driving connections including
a lost motion mechanism for maintaining. one of
said-last named means stationary during.opera-
tion of the other of said last named means.-. -

4. Apparatus for binding a pack of -sheets. with
a resilient binder having a continuous ‘back por-
fion with curled fingers adapted for engagement

* with aligned perforations in sald.pack of sheets,

50

said apparatus including means for holding. the
back of the binder, a slidably mounted bar, cam

:means for sliding said bar during the initial op-
-eration of the machine and holding said bar sta-

tionary upon contmued.opera,-tion of the machine,
operating . means for said cam: means, means- for

.uncurling .the fingers, means controlled by the
-sliding bar for:moving the uncurling means into

operative position with respect to-the binder, and
means including a lost motion connection between
the operating means:and- the finger. uncurling
MeANS, - o ecin o ae T
5. Apparatus: for- uncurling and- inserting a

« Plurality of resilient binder rings through aligned

perforations in.a stack of pages for binding the
pages, sald apparatus comprising g plurality of
spaced aligned fingers for receiving one ring in
each space between successive fingers and hold-
ing one end of each ring against forward move--
ment while the opposite end is free for forward .

' movement, means having movement in one direc-

In compliance with the requirements of the ,

patent statutes I have here shown and described
2 preferred embodiment of my invention. It is,
however, to be understood that the invention is
not limited to the precise construction here
shown, the same being merely illustrative of the
principles of the invention. What I consider new
and desire to secure by Letters Patent is:

1. Apparatus for simultaneously uncurling a
plurality of aligned spaced resilient rings for
binding a stack of perforated sheets, said appa-
ratus including means for holding one end of
each ring during the uncurling operation, a plu-
rality of spreader hooks, and means for first mov-
ing the spreader hooks into the respective rings
and then moving the spreader hooks in a direc-
tion away from the held ends of the rings to
uncurl the rings.
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tion for positioning to uncurl the rings and in an-
other. direction for uncurling the rings, said
means including a plurality of hook members,
and operating mechanism for imparting the two
motions to said hook members successively, -

6. Apparatus for uncurling and inserting a
plurality of resilient binder rings through aligned
perforations in a stack of pages for binding the
pages, said apparatus comprising a plurality of
spaced aligned fingers for receiving ‘one ‘ring in
each space between successive fingers and hold-
ing one end of each ring against forward move-
ment while the opposite end is free for forward
movement, means having movement in one direc-

_tion for positioning to uncurl the rings and in

another. direction for uncurling the rings, and
operating mechanism for imparting the two mo-
tions to said means successively, said operating
mechanism including an operating lever having
cam means for imparting one of said motions and
& Jost motion connection between said lever and




B
‘said -operating ‘mechanism for Imparting the-suc-
-ceeding‘motion, - ° o e
7.-Mechariism for ‘spreading a ‘pinder-of ‘the
type havingn plurality of spaced pdrallel fingers
‘held ‘together by ‘s ‘back portion ‘from which the
fingers extend, 'sdld mechar ism‘including means
for -1iolding ‘the binder, n front ‘plate ‘extending
“up ‘to ‘the Binder and having ‘parallel slots there-
‘through at right angles to‘the ‘said-bindér holding
-miesns ‘and ‘successive slots being -opposite ‘suc-
“cessive ‘spaces ‘between ‘cvirletl ‘fingers, binder
spreading means extending through‘the slbts, snd
means for moving ‘the spreading ‘means Ardtin-a
‘direction -at ‘right ‘angles ‘to -the ‘length ‘of ‘the

slots ‘and theh lengthwise of ‘the slots and 8Way 15

: ‘fr‘om the'binder ihéldi’n'g“fhéan‘s
binder. : RS
8. Apparatus for -simultaneously Hihedrling ‘a

plurality ‘of -aligried spaced resflient rings for

fd!‘_'%}iréadi’n"g %he

‘binding & 'stack of ‘perforated ‘sheets, said-appa-

Fatus inoluding ‘spreader members -adaptetl to
-enter between adfacent rings, edch meinber -hev-
ing 5 hook-atdts end, fenns for-moving the hook
of each metriber dritoan sdjaéent ting, Hiedns for
‘moving the‘mermbers in‘a’direction-at right ‘angles
‘to-the axis of ‘altgnineént of theTings, “and ‘means
for-holding At dexst-onie part'of each-ring againist
following ‘the ‘spreader -members ‘upon’ “said ‘Tast
‘mentionied ‘mévement (of ‘the ‘spreader Triémbers,
to-uneurl'the-rings. . o

9. ‘Apparatus -for ‘sinultanieotisly ‘unoutling -a '

‘phirglity -of “alighed apaced “Fesiliént- ‘rings -for
‘binding “a‘stack-of ‘perforated isheets, gaid:appa-
ratus-including ‘a ‘spréader heok -bar, o plurality
of spreaderhooks earried
to enter -hetweéen ‘ndiaeént “rings, i neddle “bar
havingpins éoopérdﬁn'g’hﬂth%ﬁe??éép'edti%hééks,
means-for-moving the needle barinto-engagement
with the spreader-1iooks to move the heeks-into
‘the rings meas for Toving the/looksin a:direc-
tion:at right-englestothelaxis Hf-alignment-of the
‘rings,-and - meens forholding: at st -otie Partiof
‘éach ‘Fing “against -following ‘the $preader ‘hooks
upon said last mentioned movement -2f- *the
-spreadeér hooks, to iinci#l ‘the ‘rings. - :

10, {In ‘s dnachine ot ‘tHe-clnss idescribed, means

bysafdberand adapted .

10
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~for-holding s Binding near its'back, means insert-

able between the rings of sdid ‘binding ‘and mov-
‘gble into ‘aid rings, ahd ‘means for successively
‘sausing:second means to move intosald rings and
‘causiiig satd. first @and 'second means to move
131, In:g ‘machihe of theclass ‘described,means
for-holding a’bBinding nearits ‘back, means -insert-
:able betwéen 'the rings of -said pinding :and mov-
‘able into said rings, and meahs responsive to a
‘single movement of the operator of said machine
for ‘sliceessively causing sald second -means to
_thove into said Fings 'and ‘causing said first and
‘second'mesans tomove apart.
412. ‘In 'a thachine-of ‘the iclass described, means

for holding & bindfrig néar its back, hooks for en-
-ering intd the'rings of sald binding and-erigaging

{the. irifier ‘sides thereof,; a single ‘control member,

-gwnd imeens responsive ‘to the operation of said

‘gontrol member “for causing :sald -hooks to ‘eénter
-said ‘rings ‘and engage said inner sides and for

therealter ‘causing ‘éaid ‘first ‘means and said

-hooks'to Move BPEES.

13, In'a machinelof the-clagsidescribed, means
for ‘holding ' 'binding ‘near its back, -fingers

> adaptex to projectbetweenithe rings of said-bind-
“ing wnt having ends formed 1o

projéct into- sdid
rings, ‘there ‘beinga pair: 6f said fingefs for each
.6f safd:rings between which:-said ring is adapted
‘$0-1ie :apnd ‘the Bngers of gach “pair having ‘their
ehds projecting towerds séach -other ‘and-initially
‘gpacetl‘enough to-allow $aid Ting to fall'betwéen
‘them, and ‘meéats for successively causing the
-fingers-of each pair to move towards ‘each -other
~gnd ‘for ‘mpving eid fifgers ;away >from ‘said
‘holding fiieans, - : :

{14. In‘a nischine:of the classdescribed, means
for ‘holding. s binding ‘near its ‘back, ‘means for

enguging the irings ‘of 'said binding, “an operating

‘menibeér, ‘mechanism “actuated By said operating
smember:for caising-said second:means to-engage

-gaid ﬂtfg“s,veanii:niechimsm:a‘ctuat'ed? by isaid oper-

-a$ing methber-and ‘including & Jost motion con-

-fectioh 'Kifo"r{m‘bﬁ-n'g ‘gaid Arst and second ‘means

“Hpart. .
' ISIDORE ‘SPINNER.



