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R
. ing and inserting stapleL , and particularly to

il  formed, driven, bent,
same pla,ne, all as her emaftel fully explmned |
- and set forth.

UNITED STATES

PATENT OFFICE.

~ JOSEPH LYNAM, OF SAN JOSE, CALIFORNTA.

- BOOK%'STA:I;’LING‘ MACHINE.

- SPECIFICATION formmg part of Letters Patent No, 412 712, dated October 8, 1889.

Appllcatmn filed December 24, 1888. Serial No. 294,622,

(No model,)

To all whmn it Il COTLCETTL:

“Be it known that I, JoSEPH LYNAM, a citi-
-zen. of the United Stdtes, residing in the city

of San Jogé, in the county of Santa Clara and

‘State of California, have invented certain
new and useful Impmvementq in Wire Sta-
ple Forming and Driving Machines for Books
and Pamphlets, __of Whmh the following is a
specification, |

My invention relates to machines for form-

- j 'ma,ehmes that are used in the book-binding

~ trade to fasten together the leaves of books

i ‘and pamphlets with wire Staples as a substi-

tute for stitching.

The 1mp10vements that ci:)11551:113111:»u my in-

: ventlon include certain improved mechanism

~ _for feeding the wire and presenting a por-
i tion of smtable length to the staple-forming
g0

. required;
e ands cembmatwn of staple-fmmmw devices,
o - and in connection therewith a driver by

mechanism, accmdmo‘ to the length of staple
also ce1tam novel eonstructlon

which the formed staple is drivenr or forced

~into the book; also,certain novel mechanism
G 7 operating beneath or on the opposite side of

- the book to turn the ends of the staple and
- clinch them.
s construetion and_ combination of these parts,
a0
~. - an improved machine by which a staple is

It includes, also, the general
with certain operating mechanism, producing

and clinched in the

In the accompanymw drawings, that form a

part of this specification, the said improve-
o ments and the manner in which they are
. constructed and ‘arranged for operation are
elea,ﬂy shown, and- the same are referred to-
in the followmﬂ desel 1pt10r1 by figures: and -’

lefters.

- Figure 1 of the dr&wmws represents a front
. 'elevamon of my 1mproved machine with a
-pOI‘tIOIl of the front plate zmd work-support--
ing table ‘broken away to expose parts be-
hmd Tig. 2 is a front view,on alarger scale,
- of the Wne-feed Fig. 3isa side elevation of
" the same meehamem taken from the right-
- hand side of Fig. 2, and showing also pmts of

thestaple-forming dewoes Fig. ~4isa side ele-

| .vamon taken fmm the rwht-h&nd s1de of Fw

end of the operation.

of the. fed wire.
-one side of a pivoted anvil C, that, co-operates‘

1 and on a 1&1 ger scale. Fig. 5 is a frontele-
vation, with parts of the mechanism in sec-
tion and the frame and supporting parts bro-
ken away. In this viewisshown the position
of the parts when bending back the points of
the staple.
mechanism, taken from the right-hand side
of KFig.5 and through the section-line = .
Fig. 7 represents in perspective the partsthat

‘bend and clinch the pointsof the staple after
they are forced through the sheets.
“a cross-section taken vertically through these

Fig. 81s

parts, showing thelr several positions at the
Fig.9is a perspectwe
view of parts of the wir e—feed |

A is the wire-feeding device, by which the
‘wire 18 drawn from a reel X and fed 1n meas-
ured quantity in an intermittent manner to

- the Staple;rﬁfmmmﬂ* mechanism.

B is the cutter that separates a piece of suit-
able length for the staple from the end portion
These parts are arranged. at

with a pair of vertically-moving jaws D D to
form the staple, and in suitable relation to
these parts 1s arranged a vertically-sliding
hammer E, that drives the formed staple 111130
the sheets Z on the table below.

Beneath the work-supporting table, and in
the same plane with the formiug and driving
mechanisms, are the remaining devices, that
bend the points and finaily c¢linch them on
the under side of the sheets.
consist of the pivoted dies H H and the up-
wardly-acting hammer L

The shaft I is the principal operating-shaft
of the machine, and from 1f is &etudted the
wire~feed, cutter, anvil, and forming -jaws
above the table G, and the 1emmmnw mech-
anism beneath the table, through the medmm
of cams and levers, as helemaftel (escribed
1in detall.

Fig. 6 18" a view of the cutting
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The wire-feed is constructed as follows: '

The fixed rail K’ at one side of the frame sup-
ports the reel X and forms a track for the
carriage A. This part slides back and forth
on the rail in feeding the wire, and is oper-
ated by the mechanism 1lustrated in Fig. 2

of the drawings, consisting of a face-cam P’*‘ |

on the shait If and the 100];1110' lever M, that
is tm oted at fmﬁ toafixed armon the frame and
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is connected at the lower end m® to the piv- |

oted dog A® 'This part A®is attached to the
front of the carviage at m*, on which pointit is
free to move under the vibrations of the lever
M, and its bottom face below the pivot m? is
rounded, and also serrated or roughened to
bite and firmly hold the wire. A fool or pro-
jection a’ beneath the dog forms a flat ledge
or surface to hold the wire directly under the
dog and i1n position for the rounded end to
gripthe wire when the topof the dog is drawn
forward or toward the frame, the part a’ be-
ing an extension of the lower portion of the
carriage. The lever M has a horizontal mem-
ber M”, extending from the center of move-
ment m® over the ecam P% and also below
this part an adjustable arm M sliding in a
slotted collar m® and held by a set-screw
m'’. The ends of these two parts M* and
M’ set in the path of the cam P* and give
the two movements to work the grip and the
carriage. The upper arm w hen raised by
the cam throws the lowerend of the lever in-
ward, and this motion, acting first on the piv-
oted dog, causes 1t to grip the wire, after
which the carriage i1s drawn forward by the
continued movement of the lever. By the
length of such movement of the carriage a
longer or shorter portion of wire is drawn
from the reel and fed to the bending mech-
anism, and the same is regulated by setting
the lower arm M?° to meet the cam sooner or
later in its rotation, the effect of which is to
make the backward stroke of the feed-car-
riage longer or shorter, and consequently set
the starting-point of this part on the rail K’
either nearer to or farther from the front,
thereby affecting the length of the feeding
movement. In the backward movement the
dog A” strikes a stop-pin on the carriage, so
that the motion of the lever then acts di-_
rectly on the carriage to run it back. In the
operation of these pmts the wire 1s carried
from the reel under the spring-plate Y,
which is a curved piece fastened toan arm Y~
at the back of the reel-bracket and at the
free front end %° bearing on a ledge or pro-
jection 7° of a block Y4, secured under the
bracket. This block has a recessed face and
apertures through its ends for the wire to
pass forward to the feed-carriage, and at-
tached to the front yithin the recess it is
provided with a wire-straightening device
consisting of an adjustable pin or stud Y5,
that may be set either up or down with re-
spect to the line of wire running through the

apertures in the block, by means of which it

will be seen that the wire is drawn straight
in passing over-thispart Y°. In passing from
the reel the wire 18 carried under the spring

Y and thence forward between the end of the

spring and the block Y* through the straight-
ener tothe feed-carriage. Theoffice of these
parts is to take the bend or coil out of the
wire and prevent it from springing back out
of the machine while the feed-carriage is
running back. The spring MS fixed to the

412,712

bottom of the carriage, bears continunally
against the fixed rail K’, and is applied in
this manner for the purpose of producing a
sultable degree of friction or resistance to
cause the dog A® to bite firmly on the wire
before the carrier begins its forward move-
ment, as otherwise the feed-dog would simply
slip on the wire without drawing it forward.
The spring M?° is therefore regulated to pro-
duce the necessary amount of resistance to the
carriage at the beginning of the feed-motion.

The cutting device is composed of the sta-
tionary blade {’/,that is set in the front of the
bracket I3, Fig. 6, and the vibrating jaw B,
having the cutting-disk 0% fixed in the face
adjacent to the stationary cutter. These
parts are arranged in front of the feed-car-
riage, or between it and the staple-forming
mechanism, and are fastened on the rail K’
at suitable distance from the anvil, according
to the length of wire required for the staple.
The jaw B is pivoted at 03 and its upper end
b! sets in the path of the projection B°on the

face of the disk N, by which the cutter is

worked. The wire rests in the slit {°% and is
held up to the cutter by the spring-tongue b’
The wire is gripped between the anvil and
the bending-jaws D D at the time the cutter
is separating a portion of suitable length for
{he staple, and the position of the staple-
blank thus held by these parts is such that
the ends of the wire project an equal distance
beyond either side of the anvil to glve the
prongs the same length.

The construction and arrangement of the
parts that form the staple-bending mechan-
ism will be understood from FKigs. 4, 5, 7, and
8. The part C, which I have designated the
“anvil,” is composed of two segment - shaped
plates fixed together in upright and parallel
position at proper distance apart, according
to the length of the body of the staple to be
produced, and they are attached by a pivot-
bolt C? to the stationary foot KX* on the lower
part of the frame K. At this point of attach-
ment one of the plates has a rearward exten-

sion CP, setting beyond the pivot and under

a stop-lever C¢ that is pivoted at ¢ on the
frame KK and rests against a surface-cam P
on the principal shaft. The top edges of the
plates C are straight, as seen at ¢*, and the
bottom edges are curved, so that they are
somewhat like a quadrant in shape; but the
straight top edge that supports the wire-blank
is longer from pivot to point than the verti-
cal distance from pivot down tothe heel. The
coil-spring C? draws the anvil up into posi-
tion, and the lever C*holdsit rigidly in place
while the jaws D D are moving downward
and bending the ends of the wire. At the
end of this operation the lever C° is thrown
out to release the anvil, and this part then
turns on its pivot under the pressure of the
hammer upon the body of the staple, which
drives the points through the sheets on the
table beneath. The spring C? at this time

acting against the pressure causes the anvil
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to turn eladuelly on 1ts plvot toward. the
table, so that the staple moves down the in- |

clined top edge, which comes

uelly to a ver-

- tical position as the anvil is forced back in

Lo

“this manner from under the staple as the top

o sheetisreached. Themovements of the lock-

ing-lever are properly timed to hold the an-

“  vyil while the points of the stapleare being

... bentand then to releabe it for the drwmﬂ*
_-meehamsm to act.

The upright slide-bar D’, on which the jaws

DD are fixed, is set in ﬂ‘uldes d?, that are

~o . parts of a movable plate, in the freme imme-
Co diately behind the face-plate K8 and by means

of a set-screw K properly placed for the pur-

" pose, the guides are ad] usted horizontally

_. _elt,her for Wa,'j[‘d or b&Gchbrd 111 the frame I{

~T tuted for it

Sl of their stroke coming down agamst i i ond

| T the parts d* at the top and bottom of the mov-
able plate being set in- slots in the frame.

The object of _1_3]118 feature of adjustment is
to change the position of the jaws D in order
to work different -thiekneesesef wire. The

jaws are provlded with two or more sets of

grooves in their inner faces, varying In size
from the thinnest or finest wire to the coarsest

- wire that will be worked in the machine, and
22 the hammer E, that fits and works in one set |

= of grooves,will be removed and another ham-
‘mer -having splines E* of suitable size to fit
the set of grooves to be used. will be substi-
S Vertical movement is 1D‘Wen to.
" the slide-bar by the grooved cam D® on the
-7 bar and the roller-stud D* on the face of the.
S disk N.

The jaws move downward closely
against the sides of the anvil,and at the end

o ~ of paper on the table they remain at rest un-

- staple are thus confined in the grooves and

guided while the hammer drwes them into
the work. -

-. 40

‘til the staple is driven.

The prongs of the

In this last-mentioned- operation

,' "~ the jaws act also as a guide for the hammer

~as thesplines E* on its sides fit in the grooves
o Dbetween the jaws.
o 45

The cam E?, fixed on the

shaft I'; operates the slide-bar E? on which

#+  the hammer is fixed, as shown in dotted lines,

Fig. 5. In the joint operation of these parts

~the anvil is held in position while the Jaws
«7 . bend down the prongs, and then as the ham-

50

mer forces the staple into the work the anyvil

is released and 1s pressed back from under

e the staple as the pressure upon its top edﬂ'e

- causes it to turn oun its pivot.
o D D and the eurved bottom edge of the an-

6o

Both the jaws

vil are pressed down upon the paper at this

= time, so that the staple between them is al-
~ ways entered pmperly and driven squarely.
| When the staple is thus formed and driven
to plaee, the parts return and the hammer
and jaws remain at rest while the next blank |

or portion of wireis being fed and cut. Dur-

ing the feeding the a,nvﬂ 18 held with its outer
end slightly depressed or with its top edge
‘about horizontal, so that the wire shall shp
“easily over it end between the straight edges
‘and the bottom of the jaws that stend some-'

412,712

about to act the anvil is bleuﬂht into posi-
tion shown in Fig.
back toward the fieel or lower part of the

straight edge, and also slightly elevates it.

These two positions are brought about by the

movements of the stop-lever C*and the spring
. CT,

attached to the back of the anvil, the
lever being thrown out by the cam P and re-
turned by gravity. The longest portion of

| the cam-surface is set to strike and throw out
the lever immediately before the anvil begins

to move urder the action of the hammer E
and to hold the lever back while the anvil
rises, and then to release the lever just before

the anvil reaches the horizontal position, so
that the bent end of the lever sets in under
In this position the.
anvil 1s held while the feed 1s working, and.
then the short projection of the cam throws.

the back of the anvil

3, that throws the wire

75

30

out the lever sufficiently to cause it to drop

into position above the extension C° and thus

lock the anvil while the wire 18 bem o cutand

bent.

Kigs. 2 and 3 show (he ar mnn*ement of these
| parts more particularly.
and clinch the ends of the staple are located
beneath the table G, and consist of the piv-

The parts that bend

oted dies H-H and the hammer I. The con-
struction and operation of these parts will be
understood clearly from the detail views,
Figs. 7 and 8. The dies are pivoted at A’ A/
to the front of the stationary plate K5, and
set upright directly under the staple- duvmﬂ'

‘hammer, with their inner edﬂ'es meeting in

the eenter at the top over the chnehmﬂ'-ha,m-
mer. In this position the inner edges H-?

stand vertical and parallel, and the ‘ham-

mer is of suitable width to fit and slide
smoothly between them; but the inwardly-
extending heads H”,setting over the hammer,

are curved, so that the end of the hammer
will readllv throw them apart and pass be-

tweenthem intheu pward stroke,asillustrated
in FKig. 8. The top face of ﬂle hammer is
grooved, and also that of the dies H, to prop-
erly turn the ends of the staple, and as the
dies when clogsed present a concave bed or
surface under the work the points of the
staple are regularly and evenly turned in as
they are forced against this surface by the
driving mechanism above, and are finally
clinched by the upward stroke of the hammer
I. The dies are held together by the spring

H?, that keepsthem pressed againstthe sides

of the hammer. This ananﬂ*ement serves to
hold the dies rigidly 1in position while the
staple is being driven through the work, as
the hammer 1s at rest during that part of the
operation, and 1ts head or wider part sets

00

95

jyele;
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125

partly below and partly above the line of the -

pivots i’;as shown in Fig. 7. The-support for
the work is

tube T, that is held in the bracket K¢ on the

front of the standard K% and the hammer-
| rod I° to the upperend ef which the hammer -
, 18 carried through.

is fixed by the screw 2°

wha’o above them, alld then as the cutter is | the tube and eonneeted at the lower end to

fixed on the end of the upright
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the lever L. This lever is pivoted at L’ in
the frame, and is attached at the inner end to
the upright rod L? which is acted on by the
cam S on the main shaft . Connection of
the lever with the hammer-rod is made by a
sliding collar R, confined between the nut R’
on the screw-threaded end of therod and the
coll-spring R?, that is placed on the rod be-
tween the collar and a fixed collar I3 near
the upper end. By this meansthe quality of
the blow, as well as the position of the ham-
mer, can be regulated to the work, according
as a long or short staple is to bedriven. The
tube that carries the table or work-support is
held in the guides furnished in the bracket
K¢ but is set on the coil-spring T, that bears

at the bottom on the fixed surface K7 and at .

the top against the adjustable nut R* on the
tube. The position of the table is thus regu-
lated according to the thickness of the w 0111
by setting the nut R? up or down on the tube.
The triangular table shown in the drawings
1s fixed 1n position with the slot gin its apex
in line with the bending-dies, which set about
level with the top of the slot, and the plate
K° that supports the dies, has the table G
fastened to it at ¥, and is itself fixed on the
end of the tube T at Z’, as shown in Ifigs. 4
and 5. At one side of the bracket K¢ an arm
K standing upright and in close relation to
the plate IX° forms a guide for this vertically-
sliding part and keeps it in line against any
tendenq to turnwhen the tube T or the ham-
mer is being adgus’[ed

The machine is arranged to be driven by
power from a line of shafting by means of
belting and pulleys, and is furnished with a
cluteh W to connect and throw off the pulley
V. BSuitableconnection of the elutch is made
with a foot-lever U at the bottom of thestand-
ard, as shown 1n Fig. 1.

Having thus fully described my invention,
what I claim, and desire to secure by Letters
Patent, is—

1. In a stapling-machine, the combination
of a slotted table to support the sheets, a
staple-forming device consisting of a swing-
ing anvil to support the staple-blank in hori-
zontal position above the table, having a width
of supporting-surface corresponding to the
size of the staple to be formed, a pair of re-
ciprocating jaws setting outside of said anvil
to recipr oeate against the stdes thereof, and
having edges to strike and turn down the
end portions of the blank against the sides
of the anvil, and groovesin the inner faces to
take in the turned-down portions, a vertically-
acting hammer reciprocating between said
jaws and adapted to drive the formed staple
and force back the anvil from beneath it, a
prong-clinching device beneath the table and
1n the same plane with the driver,and a wire
feed and cutting device arranged at one side
of the forming device above the table to feed
and place a blank or cut-off pcrtion of wire

412,712

at right angle to said staple-forming device,
substantially as described.

2. In a stapling-machine, the combination
of the swinging anvil held rigidlyin position
during the forming operation while the ends
of the blank are being bent squarely and re-
leased and allowed to swing from beneath
the staple during the driving operation, and
the vertically-reciprocating jaws arranged
outside of said anvil towork in close relation
to the sides thereof, and having grooves in
the inner faces to take in and confine the
bent prongs of the staple, substantially as de-
seribed.

3. In a stapling-machine, the combination
of the swinging anvil C, spring C7, stop-lever
C¢, operating, as described, to hold and re-
lease the anvil, the reciprocating jaws D D,
adapted to bend the staple-blank over the
anvil, and the driving-hammer E, arranged to
work between said jaws and to fowe back
the anvil from under the staple during the
driving operation, substantially as described.

4. A staple-forming device consisting of a
swinging anvil having a blank-supporting
face of equal width tothe length of the staple
to be formed, a pair of bending-jaws embrac-
ing and reciprocating outside of said anvil
at right angle to the supporting-face and in
close relation to the sides of the anvil, and
having grooves in the inner faces to take in

- the bent portionsof the staple,and the driver

moving in the same plane with the said jaws
and in the grooves thereof above the staple
and adapted to force out the formed staple
and throw back the anvil from beneath it,
substantially as deseribed. |

5. In a staple forming and driving mechan-
1sm,the combination,with staple-bending jaws
and a driving-hammer, of. the swinging anvil
and mechanism, substantially as desecribed,
whereby the anvil is held in position to re-
celve the staple-blank during the feeding op-
eration, and is set and locked to hold the blank
while the jaws are bending the prongs,and is
fimally released and allowed to turn and be
pressed back from under the formed staple
by the stroke of the hammer, as specified.

6. The swinging anvil C, having a straight
top face to support the staple-blank, vertical
sides over which the prongs of the staple are
bent, and a curved bottom edge set for oper-
&tl()]l with relation to the work -supporting ta-

ble, as described, in combination with the re-

clprocatmw jaws having grooves for confining
and gulding the prongs of the staple, and the
drivin n'-hamm erarr anﬂed for joint operation,
as SPemﬁed

7. In a staple-forming mechanism, a pair of
reciprocating jaws for med of two. parallel
plates with a space between them correspond-
ing to the length of staple to be formed, and
hEﬂ.«"II]U'Vel tical grooves in their inner faceq, in
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combination with a staple-blank support of

corresponding width of blank-supporting sur-

130




:5:; fa’ée, Whl@h isadapted to present the blank to |

412712

‘said jaws while’ they descend and bend the
prongs, and then swing or move outwardly

© " ‘frombeneath the staple as the latter is pressed

5 down substantially as specified.

U.’i'

8. In a staple forming and drivin g ma(,hlne,

e the combination of sta,ple-formmg jaws.and a |

- drivin g-hammeradapted to placeanddrivethe
"formed staple and then remain in position to

‘10

20

hold it down while the clinching is being done,

“and the clinching dies and hammer arranged.
for 0pelat10n as descrlbed to turn and clmch
the prongs of the staple.

9. The wire-feed consisting of the station-
aly carriage-g Lude,reelprocatlnﬂ‘ carriagehayv-
ing a rest or support_ for the wire, the pivoted

oo dog with wire-gripping face set with relation
" to the said rest, as described, mechanism con- |

nected d1reet1y to said dog above its pivot to

move the carriage, and a remstance-sprmn‘ ap-
.~ plied to produce the reqmred friction of the |

+ . carriage on its guide in the feeding move-
- ment, as spemﬁed '

| Tth In combination with the wire-feed and

the blank-supporting anvil, the stationary

cutter b’, the vibrating jaw B having a cut-
ter b2, and means whereby said jaw is actu-

ated with respect to the movements of the_

wire-feed, as specified.

11. In a stapling-machine, the combination
of st&ple forming and driving mechanism, a
yielding table or support for the sheets 1o be
bound, and a reciprocating clinching-hammer

'Operatmﬂ in an upward direction thlough a

slot in the table and capable of adjustment

| to regulate the intensity of the blow,subs‘tan-

tmlly as specified.
In testimony that I claim the foregoing I
I have hereunto set my hand and seal.

JOSEPH LYNAM. [L.s]
Witnesses:

C. W. M. SMIiTH,
CHAS. E. KELLY.
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