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T0 aZZ whom it may concern. 
Be it known that I, \VILLIAM E. HARPER, 

a citizen of the United States, residing in the 
city of Chicago, in the county of Cook, State 
of Illinois, have invented certain new and 
useful Improvements in lVire-Stapling llla~ 
chines for Books and Pamphlets, (for which 
I have obtained a patent in Germany, 1T0. 
4:4,976, hearing date May 8, 1888, and in Great 
Britain, No. 10,1»15, bearing date August 9, 
1886,) of which the following is a speci?ca 
tion. 
My invention relates to improvements in 

wire-stapling machines for books and pam 
phlets in which wire supplied from a reel is 
severed into proper lengths for the size of the 
staple, then bent to form, then driven through 
the book or pamphlet to be stapled while its 
legs are boxed between the bender and a sup 
porter, and ?nally clinched upon the under 
side of said book or pamphlet, these several 
operations being performed automatically, 
consecutively, and by continuous operation of 
the machine. In this class of machines it is 
necessary for the successful driving of a staple 
that both of its legs should be of uniform 
length, for otherwise one side of the staple is 
subject to greater resistance in driving it 
through the material to be stapled, and, fur 
thermore, the work is not neatly ?nished un 
less the clinched ends of the staple are prac 
tieally of the same length. 

Before my invention in adjusting these ma 
chines for a staple of any particular length 
the adjusting devices for this purpose have 
required that the feeding-levers and head 
block shall be separately adjusted for this 
purpose, and as a result considerable ma 
nipulation is invariably necessary back and 
forth before any adjustment resulting in 
staple-legs of uniform length can be or is so 
cured. 
One object of my invention is to have such 

a connection between the feeding-lever and 
the head-block that both may be adjusted si_ 
multaneously, uniformly, and by means of 
single thumb screw or other manipulating 
devices, whereby a uniform length of staple 
legs is not only insured, but any possibility 
of having said legs of different lengths is 

wholly avoided. In the prior constructions 
referred to the anvil over which the staple is 
formed has invariably been a sliding piece of 
metal and the supporter (for preventing the 
inward cripple of the legs) either an incline 
projecting beyond the end of the anvil proper 
or a separate hinged piece arranged opposite 
the anvil. In the constructions in which the 
supporter is an inclined piece projecting be 
yond the anvil the said anvil and supporter, 
and particularly the anvil, has been actuated, 
and necessarily actuated, by a lever connec 
tion with a cam on the power‘shaft, and in 
the constructions in which the anvil and sup 
porter have consisted in separate pieces the 
anvil has been actuated and in advance of 
the actuation of the supporter, and such con 
struction not only requires the formation of 
two separate pieces, but other complications 
in the machine, which it is desirable to avoid. 
The further object of my invention is there 

fore to have the anvil and the supporter con 
structed of a single piece and both of these 
elements simultaneously actuated by the di~ 
rect- action of the driver alone. 
The cutter for severing the wire into proper 

lengths has heretofore consisted of a slide 
bar having one end terminating in a- cutting 
vedge and actuated from at or near its other 
end by an engagement with a cam, this cam 
action producing uniform length of stroke of 
the cutter, and there being no provision for 
the adjustment of the cutting-edge the re 
sult is the wire is severed too soon, or if of the 
proper length the wearing away of the cutter 
prevents it cutting the wire soon enough. Fur 
thermore, cutters of this character operating 
as they do by a direct cut produce a ragged 
edge and incline face on the end of the staple, 
the tendency of which is to prevent direct 
movement of the staple through the materi 
als to be stapled. ‘ 
Now one object of my invention is to 

sever the wire by a shear-like cut, and thereby 
avoid any such inclination or ragged edge at 
the end of the staple, so that the plane of the 
end of the staple will be at right angle to its 
length and precisely parallel with the edge of 
the driver and at the same time to have said 
cutter not only adjust-able as it becomes worn 
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away, but adjustable at any time for the pur 
pose of'se‘verinig-the wire at ‘the instant de 
sired. 
These objects are attained by devices illus 

trated ‘in the accompanying drawings, in 
which- 
Figure 1 is a front elevation of the wire 

feeding, staple - supporting, staple - forming, 
and staple~driving devices of a wire~stapling 
machine so far as said machine contains my 
invention, the work - supporting table and 
clinching devices below said parts being omit 
ted because not necessary to ‘an understand 
ing of my invention. Fig.2 is a side eleva 
tion of the same; Fig. 3, a vertical section on. 
the line 3 3 of Fig. 1; Fig. 4, a detail perspec 
tive of the connection between the head 
block and the feeding-lever for simultane 
ously adjusting both of said members; Fig. 
5, a transverse section on the line 5 5 of Fig. 1. 

Similar letters of reference indicate the 
same parts in-the several figures of the draw 
in gs. 
The machine shown and hereinafter de 

scribed is a power-machine, the power-shaft 
A of which is journaled in an arm B, having 
secured at its enda plate B’. On the end of 
this power-shaft are cam-wheelsCD, the cam 
‘O of which isprovided on its outer face with 
camways c c’ and the cam -D with a cainway 
(l, as clearly shown in Fig. 3. Below these 
cams ‘is secured to the plate 13’ a head-block 
vE, grooved to receive a forked bender .F, 
having internal opposing vertical grooves f, 
(see Fig. 5,) which said bender is provided 
at ‘its upper end with a projecting pin, pref 
erably having thereon a friction~roller f’ en 
gaging the camway c in the cam O, as shown 
inFig. 3. Between the legs of the bender is 
a driver G, (see Fig. 5,) having splines g g 
projecting and working in the grooves of the 
bender and serving not only to direct the 
driver, but to give ‘it a width equal to or sub 
stantially equal to the staple, so that the force 
of the "driver is imparted to the staple in a 
direct line through its legs, and not at an 
‘oblique angle thereto, as it would be if the 
driver were of a less width, resulting from the 
omission of the splines, and it is obvious that 
such adirectness of force is of substantial ad 
vantage in driving staples. The said driver 
has at its upper end a projection or pin, pref 
erably having thereon afriction-roller g’ pro 
jecting into the camway (Z 011 the cam D, as 
shown in Fig. 3, these said camways c d being 
so formed and timed as to cause the bender 
to descend in advance of the driver and form 
the same over the anvil, as hereinafter de 
scribed, and after said staple is formed like 
wise to cause the driver to descend and drive 
the staple through the material to be stapled. 
To the head~block E is secured a plate H 

bymeans of a set-screw h, and to this plate 
is pivoted at it’ (see Fig. 3) the shank of my 
combined anvil I and supporter J, while a 
spring ion an adjustable pintle 2", j ournaled 
in parallel lugs 71? 72/2, serves to maintain the 
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combined anvil and supporter against the 
driver, but so that they may yield to the ac 
tion thereof, the tension of the spring being 
adjusted by means of ratchet 2'2 on the pintle 
and a pawl is, pivoted to the lug 7L2, engaging 
with said ratchet. 
The combined anvil and driver are both of 

the same width to‘ correspond with the dis 
tance between the legs of the staples, and 
taken together in side elevation are sub 
stantially triangular in form, although their 
upper face is slightly con caved and the lower 
face of the supporter somewhat convcXed. 
The anvil is practically formed bya notch ,' 

into which the wire is projected and held 
until the wire is severed and the staple formed 
from the severed piece by the descent of the 
bender, after which the movement of the 
driver takes place and in doing so strikes the 
incline above the operative face of the anvil, 
forcing the anvil outwardly from the staple, 
the legs of which are in the meantime con 
fined in the grooves of‘ the bender until the 
crown of the staple is over the inclined face 
of the supporter, which supporter, as the 
driver continues its descent, isas gradually. 
swung on its pivot and retreated out of the 
staple, but does not escape the staple until 
its prongs have been driven through or prac~ 
tically through the book or pamphlet being 
stapled. ' 

It will be understood that the under face of 
the supporter is at all times during its retreat 
ing movement in proximity to the book or 
pamphlet being stapled and that its greatest 
depth is equal to or about equal to the length 
of the longest staple designed to be used, so 
that whatever lengths the staples may be 
they will have so much of their legs sup 
ported and con?ned within a metallic box as 
will have any tendency to cripple‘during the 
driving operation, three sides of which box 
are formed by the walls of the grooves in the 
bender and the fourth side by the sides of 
the supporter, which thereby prevents the in 
ward crippling of the staple-legs. 
The devices for separating the wire into 

properlengths for the desired length of staple 
is substantially a ‘pivoted cutter, consisting 
of a lever L, pivoted on a set~screw I and pro‘ 
jecting into a movable plate L’, the lower end 
of said arm being provided with a slot,through 
which is projected a cutter-bar Z’, (see Fig. 5,) 
adjustably con?ned in the slot by a clamp 
ing-plate Z2, held by a set-screw Z6, the upper 
end of said lever L having projected there 
from a friction-roller Z3, adapted to engage 
with a raised or cam surface Z“ on the cam T), 
which cam gives the cutter at proper intervals 
its vibrating or shear-like movement for sev 
ering the wire after the wire has been fed 
forward across and beyond the face of the 
anvil. 
The wire for these machines is‘commonly 

upon a spool M, which for convenience is re 
movably mounted upon a pintle m,yproject 
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above the faceplate of the machine, and is 
directed and given tension by passing it 
through the eyes of and over the surface of 
a spring-arm M2, attached at one end to the 
plate C or other stationary portion of the ma 
chine, the wire on its passage from the ma~ 
chine to the spool being directed between the 
ordinary gripping-jaws N, (see Fig. 1,) which 
is pivoted upon stud N’ and connected by 
a link N2 with an arm N“, projecting from 
the movable plate L’. Bolted to this plate L’, 
as shown in Figs. 4: and 5, is a grooved block U, 
which is ?tted to slide in a slot L3 (see Fig.1) 
in the plate C, the slot being of sufficient 
length to permit the block to have the desired 
movement, hereinafter described. 

Projecting through the plate [Land free to 
turn therein without an endwise movement, 
is a thumb~piece L‘, which is connected with 
a sliding block L‘3 by a right-and-left-hand 
screw L5, (see Figs. 4 and 5,) whereby upon 
turning the thumb-nut the block will be given 
its reciprocating movement in the slot of the 
plate C, and in making this movement will 
advance the plate I.’ toward or retreat it from 
the face-plate E,and in doing so cause a simi 
lar movement of the vibrating cutter and the 
pivoted gripping-jaw lever, for the purpose 
hereinafter described. Passing through the 
gripping-lever is a set~screw 0, serving as a 
stop for the feed-lever O’ and for taking up 
any lost motion when a very fine adjustment 
of the feed-lever is desirable. 
The feed~lever O’ is a bell-crank lever ful 

crumed on the pivot L’, with its upper and 
short arm pivoted to a projecting friction 
lever o, engaging the outer surface of the 
cam O, the lower end of said lever being 
provided with the usual gripping-jaws, which 
when advanced toward the cutter carries 
with it the wire. In this connection it is 
proper to observe that the gripping-jaws 
of the lever N and the feed-lever O’ are so 
constructed that in drawing the wire for 
ward it freely passes between the jaws of the 
gripping-lever, but is clamped firmly between 
the jaws of the feeding-lever, and that while 
the feed-lever may make its backward move 
ment without its jaws clamping the wire the 
jaws of the gripping-lever will hold the wire 
in its forward position. After the wire is fed 
through the grip and feed-levers it passes 
thence between the usual triangular ?nger 
stra-ightener P, thence through a tubular 
guide P’, the inner end 1) of which constitutes 
a ?xed jaw opposing the action of the swing 
ing cutting-lever, as shown in Fig. 5. ‘Vith 
the construction and arrangement of these 
several feeding devices and their connection 
by means of the screw 0 with each other and 
the connection of the gripping-lever with the 
slide-plate L’ it will be seen that if the plate 
is advanced toward the staple-manipulating 
devices, and at the same time the gripping 
lever is likewise advanced, the stroke of the 
feed-lever is correspondingly shortened, and 
as a result the staple-leg formed by the for 
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ward end of the wire will be correspondingly 
shortened, while at the same time the cutter 
will sever the main wire at a correspondingly 
closer proximity to the anvil, and as a result. 
both legs of the staple, of whatever length it 
may be, will have precisely the same length if 
these several parts are in the first instance 
of the proper dimension and arrangement, as 
they should be. In other words, the length 
of stroke of feed-lever 0’ determines the dis 
tance the wire shall project beyond the far 
thest side of the anvil when the feed~lever 
has completed its forward stroke, and there 
fore the length of the staple-leg formed on 
that side of the anvil, while the point at which 
the wire is severed by the cutter determines 
the length of the stapleleg on the side of the 
anvil next the cutter, and it is therefore ob 
vious that as the length of stroke of the feed 
levenis increased or diminished this simul 
taneous adjustment therewith of the cutter 
will increase or diminish the distance from 
the anvil at which the cutter will sever the 
wire. This result is accomplished by having 
the pivotal point of the link midway between 
the operative faces of the gripper and the 
pivotal point thereof, for by thus locating the 
pivotof the link the movement of the gripping 
lever will be double that of the cutter, and 
the stroke of the feed-lever correspond with 
the length of adjustment of the gripping 
lever, so that the feed-lever, for instance, 
will carry the wire forward one-sixteenth of 
an inch, leaving the end of the wire one—six 
teenth of an inch on the farther side of the 
anvil, while the cutter, moving, asit does,but 
one-sixteenth of an inch, will sever the wire 
at a corresponding distance on the cutter side 
of the anvil, and hence both staple-legs will 
be precisely of the same length, excepting so 
far as there may be any lost motion of the 
feed-lever, which motion, as before stated, 
may be taken up by the adj usting-screw O’. 
The feed-lever 0', after feeding the wire for‘ 
ward, is retracted, and therefore held against 
the cam C at all times by a coiled spring Q, 
secured at one end to the short arm thereof 
at a- point between the fulcrum of the lever 
and the cam, the other end of which spring 
(see Fig. 1) is secured to a ?xed stud 1“, pro 
jecting from the face-plate E. The cutting 
lever is held against the face of cam B by‘ a 
flat spring L’, secured to the plate L’, and re 
tracted the momentit is released from the 
cam L‘l to a position to make the succeeding 
cut-—-that is to say, as soon as the feed-lever 
has completed its forward stroke and is pass 
ing off the apex of its cam the spring Q’ will 
hold the lever against the cam~face, and as a 
result cause the lever to recede to the limit 
of its backward stroke. Now at the same 
time the same spring Q’ will maintain the 
cutter away from the wire until the end of 
the cutter-lever, striking the ‘cam L4, is caused 
thereby to swing inwardly and sever the 
wire, but as the cutter-lever passes off the 
cam L4 the spring Q’ as gradually forces ‘its 
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cutting-edge backward to its original position, 
where it remains until the wire is again fed 
forward by the feed-‘lever. 
With the machine constructed .as now de 

scribed, and with the parts .in the vposition 
shown in Figs. 1 and 3, the ‘starting of the 
power-shaft will cause the feed-lever to com 
mence its forward .movement, at which in 
stant itwill grip the wire, draw it through 
the gripping-lever, force it between ‘the tri 
angular straightener, the tubular guide P’, 
and ?nally-across the face of the anvil, after 
which the'feed-lever will begin to recede and 
at this instant release its grip on the wire; 
but ‘the wire is prevented receding because 
at the same instant the gripping-lever takes 
hold of‘it. Immediately ‘after the wire has 
beencarried to its voperative'position across 
the face of the anvil the cam Z4 engages the 
cutting-lever, swinging it upon its pivot, and 
causes it to sever the wire with a shear-like out 
against the inner end 19 of the tubular guide 
P’; Aboutthistimethecamwayciactuatesthe 
bender, ‘causing it to descend and bend the 
wire over the anvil in a perfectly-form ed sta 
ple, when the driver is actuated by the cam 
way d, and, striking the curved or inclined 
surface abovethe anvil, forces the anvil away 
from the staple and upon the inclinedsur 
facezof the supporter, and the driver, continu 
ingits descendingmovement,strikesthestaple 
upon its crown, gradually forcing it through 
the ‘material to be stapled and as gradually 
likewise forcing the supporter-to retreatlout 
of the staple; but, as before suggested,the sup 
porterin the meantime substantially ?lls the 
staple between its legs during'the en tire driv4 
ring operation, and in any event until the sta 
ple-legs are driven through or practically 
through the book or pamphlet. ‘In ‘this con 
nection it should be observed‘that the endrof 
the driver is notched orgrooved to recive and 
embrace the crown of the staple, ‘so as to pre 
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laterally, and also that by reason of the splines 
of the driver working ‘in ,and .‘?lling the 
grooves in the bender in which thestaple 
legs are held, the force of the driver onithe legs 
is in a line directly through said legs, which 
arethereby caused to enter the bookor pam 
phletin astrictly direct line and without the 
driver producing any lateral strain upon'the 
legs having a tendency to weaken thennas 
would be the result if the'force of the driver 
were imparted to the crown at a point within 
the legs, and the face of ‘the severed ends of 
the staple were notparallel with the force eX 
erted by the driver or within the crown of the 
staple. It‘, forinstance, the force of the driver 
were exerted on the crown of the staple with 
in and not directly through the staple-legs, 
said force would be imparted to the legs at 
an angle inclined relatively to their length, 
and hence the legs be subject to a lateral 
strain, which in itself tends to weaken them, 
and so, on the other hand, even though’this 
force is on a line direct through the staple, 

e 

for it is obvious that if the faces of the ends 
of the staple were not perfeotlyparallel with 
the operating-face of its driver, and therefore 
its :force, the tendency of the legs is ‘to ‘pene 
itrate a book or jpamphlet,.~andparticularly a 
reasonably thick one,.at- an inclination rela 
tive .to the normal direction of the legs, and 
thereby vnot only cause faulty stapling, but 
at thesame time weaken the legs by bending 
them out of ardirect line,and, besides, when 
so bent it is equally obvious ‘that'the under 
clinching of the projectingends cannot be so 
perfectly accomplished as when the staple 
legs are vmaintained in a perfectly-straight 
line. ' 

My invention is :not limited to the ‘precise 
detailof construction shown-as, for example, 
so ‘far as ‘the simultaneous adjustment of the 
cutter :and the feed-lever is concerned, so 
that both staple-legs shall in-variably'be of 
the same length, it is immaterial whether the 
cutter'itself be pivoted and have shear-like 
cut or whether it- be reciprocatingand have 
achisel or knife cutting action, for having 
oneedisclosed such a construction between 
the feed-lever and cutteriof a wire-stapling 
machine as provides for this simultaneous ad 
j ustment of these elements 'to secure an in 
variable uniformity in the length of staple-‘ 
legs itwill require only the most ordinary 
mechanical skill to-change'the form or move. 
ment of the outterand the feed-leverfto some 
other form of feeding devices. Neitheriismy 
invention'limited to securing-the removable 
and adjusting cutting~edge or cutter to a vi 
bratinglever, for obviously the same advan 
ltages may be gained by securing said cutter 
.to a reciprocatingbar and without departing 
from the spirit of my invention ‘in this .par 
.ticular. 
.precise.angularityof formof my pivoted com 

Nor is my invention ‘limited to the 

bined anvil and supporter, for obviously said 
elements may have a substantially different 
form without modifying or substantially 
changing their mode-of operation or detract 
ing ‘from .the advantages which they secure. 
Myinvention in this respect includesa vibrat 
ing combined anvil and support-er, as distin 
guished ‘from a reciprocating combinedanvil 
and supporter, and also from a separated an 
vil and-supporter when one of saidelements 
is reciprocating and the other vibrating, and 
inasmuch as a vibrating combined anvil and 
supporter is believed to be novel at the date 
of my invention my invention in this regard 
.is not to be restricted to the actuation of such 
anvil and supporter, either by direct or indi 
rect action of the driver, for itiis obvious that 
said two combined vibrating ‘elements may 
be successfully operated when actuated by 
otherrand substantially different devices,ial~ 
though their actuation by the driveris ‘the 
preferred and believed to be 'the bestand 
most economical means for this purpose. 
Having described my invention, what I 

claim, and desire'to secure by Letters Patent, 
1s—-— v . 
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1. In a Wire-stapling machine, a movable 
feed device, an adjustable gripper engaging 
said feed, a cutter, a sliding block for said 
cutter connected with the adjustable gripper, 
and means for simultaneously actuating said 
cutter and gripper, substantially as described. 

2. In a Wire-stapling machine, the combi 
nation of a vibrating feed and adjustable 
gripper, a stop-connection between said grip 
per and feed, a sliding block, a cutter mounted 
upon said block, and a link connecting the 
gripper and block, substantially as described. 

In a wire-stapling machine, a feed~lever 
and grippiiiglevei', a pivot-bearing common 
to both of said levers, a sliding block and 
cutter mounted upon said block, a link con~ 
necting the block with the gripping-lever 
and pivoted thereto centrally of its length, 
and an anvil across which the Wire is fed, 
whereby the feed and cutting devices may be 
adjusted for staples of different length with 
out producing any variation in the relative 
length of legs thereof, substantially as de 
scribed. 

a. In a Wire~stapling machine, the combi 
nation of a wire-feed, a vibrating cutter, a 
cam directly en gaging and actuating said cut 
ter, and a spring maintaining said cutter in 
contact with the cam and in a position to 
sever the Wire When actuated by said cam, 
substantially as described. 

5. In a Wire-stapling machine, the combi 
nation of a wire-feed, a vibrating cutter pro 
vided with an adjustable and removable cut 
ting-jaw, and means for actuating said cutter, 
whereby the cutting-edge may be adjusted 
both for Wear and to sever at the proper mo 
ment when actuated, substantially as de 
scribed. 

(J. In a wire-stapling machine, the combi 
nation of a bender provided with internal 
grooves receiving the legs of the staple, and 
a driver provided With splines Working in 
said grooves, whereby the width of the driver 
is equal to or substantially equal to the en 
tire Widthof the staple and its force is im 
parted in a direct line through the legs of 
the staple, substantially as described. 

7. In a Wire-stapling machine, the combi 
nation of the bender and driver, a pivoted and 
combined anvil and supporter, and means for 
aetuatin g the same, substantially as described. 

8. In a wire-stapling machine, the combi 
nation of the bender, the driver, and a pivoted 
and combined anvil and supporter provided 
on their upper surface with an incline en 
gaged by the driver, substantially as de 
scribed. 

9. In a- Wire-stapling machine, the combi 
nation of a bender and driver, a pivoted and 
combined anvil and supporter, and means for 
actuating the same and normally maintain 
ing said anvil and supporter in their opera 
tive position under the driver, but permitting 
them to yield as the driver descends, sub 
stantially as described. 

10. In a wire-stapling machine, the combi 
nation of the bender, the driver, the pivoted 
and combined anvil and supporter, a spring 
maintaining said anvil and supporter in the 
path of the driver, but permitting them to re 
cede as the driver descends, and means for 
adjusting the tension of said spring, substan 
tially as described. 

\VILLIAM E. HARPER. 
‘Vitnesses: 

R. O. OMOHUNDRO, 
W. R. OMOHUNDRO. 
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