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This invention relates to improvements in 
paper fastening devices. 

It is the primary object of this invention 
to provide a novel and effective paper fas 
tening device adapted to unite a multiplicity 
of sheets of paper by means of wire staples 
cut and formed by the machine in the course 
of its operation. 
More specifically stated it is one of the 

objects of this invention to provide, in a 
machine of this character, a retractible anvil 
over which the staple may be formed and 
which carries a portion of the wire feeding 
or advancing mechanism whereby the retrac 
tion thereof, which is necessary to permit of 
the driving of the staple, may be utilized in 
the engagement for advance of new lengths 
of wire into the machinery without addi 
tional motion transmitting linkage or other 
complicated mechanism. 

It is a further object of this invention to 
provide in compact form a machine of the 
character described in which the staple will 
be disposed transversely of the work. Va 
rious machines heretofore constructed have 
been designed to feed the staple to the work 
in such a manner that the staple will extend 
longitudinally thereof, but such a disposition 
of the staple has obvious disadvantages in 
that it does not bind sheets as firmly together 
as if the strain tending to separate such 
sheets were applied simultaneously to both 
legs of the staple. I am also aware that ma 
chines have been made to feed the staple 
transversely of the work but such machines. 
have heretofore been awkward and bulky 
and it is one of the important objects of this 
invention to provide a machine in which the 
wire feeding and staple forming mechanism 
will be mounted in a narrow and compact 
form, the wire being preferably fed longitu 
dinally of the work initially and then guid 
ed to move transversely thereof past the 
staple forming die. 

It is a further purpose of this invention to 
provide novel and simplified feeding devices 
for the wire from which the staples are 
formed and to otherwise simplify, cheapen 
and render compact, mechanism of this gen 
eral character. 

In the drawings: 
Figure 1 is a front elevation of a device 

embodying this invention and adapted to be 
held in the hand during use. 

Figure 2 is a side elevation of the device 
shown in Figure 1. 

Figure 3 is an enlarged longitudinal ver 
tical section of the device shown in Figures 1 
and 2. 

Figure 4 is a section taken on line 4-4 of 
Figure 3. 
Figure 5 is a section corresponding to Fig 

ure 3 and illustrating the device as it ap 
pears at the completion of the paper fasten 
ing operation. 
Figure 6 is a detail sectional view taken 

on line 6-6 of Figure 5. 
Figure 7 is a detail sectional view taken on 

line 7-7 of Figure 6. 
Figure 8 is a section taken on line 8-8 

of Figure 3. 
Figure 9 is a detail view in side elevation 

of the forming and cutting die illustrated 
in Figure 8. 

Figure 10 is a section taken on line 10-10 
of Figure 8. 

Figure 11 is a sectional view correspond 
ing to Figure 8 and showing the parts in a 
position wherein a staple has been formed, 
ready for penetration of the paper. 
Figure 12 is a sectional view similar to Fig 

ures 8 and 11 and illustrating the completely 
formed staple after it has penetrated the 
paper and is being clenched on the anvil. 

Figure 13 is a plan view of a desk ma 
chine embodying the principle of the device 
illustrated in Figures 1 to 12. 

Figure 14 is a side elevational view of the 
device illustrated in Figure 13. 

Figure 15 is a view in side elevation illus 
trating the parts of the machine shown in 
Figures 12 and 13 when such parts are in 
their normally retracted position. 

Figure 16 is a view corresponding to Fig 
ure 15 and illustrating the parts in a par 
tially advanced position. 

Figure 17 corresponds to Figures 15 and 
16 and illustrates the parts at the completion 
of the staple forming and clenching stroke. 

Figure 18 is a sectional view taken on line 
18-18 of Figure 15. 
Figure 19 is a sectional view taken on line 

1919 of Figure 16 and illustrating the 
guide in conjunction with other mechanism 
shown in Figure 16. 

Figure 20 is a detail and sectional view 
taken on line 20-20 of Figure 14. 

Figure 21 is a detail view showing in side 
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elevation a portion of the machine opposite 
to the portion exposed in Figure 1. 

Figure 22 is a section taken on line 22-22 of Figure 17. 
Like parts are identified by the same refer ence characters throughout the Several views. 
The device illustrated in Figures 1 to 12, 

inclusive, is a tool adapted to be held in the 
hand and to be operated in the manner in 
which a pair of pliers are used. This tool 
will be first described. 
The handle members or grips comprise 

levers 21 and 22 which may be formed of 
sheet metal to provide spaced arms 28 upon 
lever 21, and arms 24 upon lever 22. Cor 
responding arms of each lever are opera: 
tively pivoted by means of a transverse bolt 
or rivet 25. 
The operating parts of the tool are prin 

cipally supported and motivated by means 
of a pair of normally spaced frame members 
which will hereinafter be termed jaws. The 
upper jaw 26 is pivotally connected by the 
transverse bolt 27 with the spaced arms 24 
on lever 22. The lower jaw 28 is similarly 
connected by bolt 29 with the spaced arms 
23 of lever 21. Each of said jaws comprises 
a channel shaped member, the flanges of 
which are provided with longitudinally ex 
tending slots 30. The slots of member 28 
receive a cross pin 31 in lever 22, and the 
slots 30 of jaw 26 receive a similar cross 
pin 32 in lever 21. The arrangement is such 
as to ensure that the jaws Will have parallel 
motion when the handle grips or levers 21 
and 22 are compressed in such a way as to 
move jaws 26 and 28 together. 
The sheets of paper or other material 

which are to be fastened together in the use 
of this device are introduced into a slot 36 in 
the end of jaw 28 immediately above an 
anvil 37 which projects forwardly from the 
lower portion of said slot. Intermediate of 
its sides the said anvil is provided with a 
groove or depression 38 which is arcuately 
formed in the manner most clearly shown in 
Figure 7. As will hereinafter be explained 
this groove receives and upsets the ends of 
a wire staple toward the center of the anvil 
as such a staple is being forced through the 
paper pieces supported on the anvil. 

The wire feed. 
Within the channel shaped jaw 28 there 

is a reciprocable slide 40 which is guided 
for longitudinal movement by means of slots 
41 and 42 which receive, respectively, the 
the pivot pin 29 and a specially provided 
transverse pin 43 in the jaw. In its upper 
portion this slide 40 is recessed at 44 to re 
ceive a link 45 which connects it loosely with 
jaw 26. The loose connection is affected 
through the medium of slots 46 and 47 
through which pass, respectively, the trans 
verse pin 48 of jaw 26 and the transverse pin 
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49 of the slide. The arrangement is such 
that for reasons hereinafter to be mentioned, 
the jaw will have a limited downward move 
ment before slide actuation commences, and 
will thereafter reciprocate said slide rear 
wardly. When the handles 21 and 22 are 
released by the operator to an extent suffi 
cient to permit them to open, they will im 
mediately assume their normal position, as 
indicated in Figure 3, due to the tension of 
a spring 50 which is connected with pivot 
pin 27 and with the transverse pin 32. In 
the course of separating jaws 26 and 28, 
spring 50 will also serve to advance slide 40 
to the position in which it appears in Fig 
ure 3. In the course of such advance there 
will be as much lost motion, due to the slots 
46 and 47 in link 45, as occurred during the 
retraction or rearward movement of the 
slide. 
The material of which jaw 28 is composed 

is extended rearwardly at 52 and is formed 
with upstanding ears 53 for the support of 
a small transverse shaft 55 upon which the 
spool 56 of wire is rotatable. The shaft 55 
may conveniently comprise a screw in order 
to facilitate the replacement of spool 56 
when said spool has been emptied. 
An upright or post 57 supported from the 

portion 52 or jaw 28 carries a clutch de 
vice 59 for the operative engagement of 
wire 60 led from the spool 56. The clutch 
59 comprises a tube 62 having an axial open 
ing 63 with a funnel shaped inlet portion 64, 
whereby to take care of wire 60 without 
undue friction, regardless of the extent to 
which spool 56 may be filled. The axial 
bore or opening 63 of tube 62 is traversed 
by a diagonal slot 65 within which a small 
roller 66 is movable. This roller comprises 
the actual clutch element. For simplicity of 
construction, this may be grooved periph 
crally at 67 adjacent each of its ends to re 
ceive the helical spring 68 threaded exterior 
ly upon tube 62 and finding a bearing in 
groove 67, for the purpose not only of urg 
ing said roller toward the bottom of its slot 
but also for the purpose of centering said 
roller with respect to said tube against lat 
eral displacement therefrom. The spring is 
seated at its far end against a plate 70 which 
serves to connect tube 62 with post 57, the 
post being slotted to receive the plate, which 
may be welded or soldered therein. The 
roller 66 comprises the real clutch element 
of the device. It is pressed into frictional 
engagement with wire 60. When the wire 
moves forwardly to the hole in tube 62 it 
will tend to cause roller 66 to move forward 
ly against the compression of spring 68. 
Any such movement of the roller, however, 
tends to cause said roller to move outwardly 
in the inclined slot 65 and thereby to re 
lieve the wire for free movement. If, how 
ever, the wire tends to move oppositely 
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through tube 62 it will tend to carry with 
it roller 66 which is maintained in frictional 
engagement with the wire by means of the 
spring. Any such movement of the roller produces a wedging action in conjunction 
with the walls of the slot 65, therely secur 
ing wire 60 against any rearward movement. 
The reciprocable slide 40 carries a tubular 

guride 72 having a rearward portion which 
is substantially longitudinal and to which 
is connected a clutch device 73 similar in all 
particulars to the clutch device 59 which has 
previously been described. Upon the occa 
sion of relative movement between clutch 
device 73 and wire 60, whereby the wire 
tends to advance or move forwardly with 
respect to clutch device 73, said device will 
readily permit such movement. If, how 
ever, any relative movement occurs in which 
the wire 60 tends to move rearwardly with 
respect to device 73, the device 73 will en 
gage the wire with a wedging action to 
overcome such tendency. Thus, when the 
slide 40 is reciprocable rearwardly it will 
move freely with respect to wire 60, the 
wire being held against a similar rearwardly 
movement by means of clutch device 59. 
When the slide 40 is again moved forwardly, 
clutch device 73 will engage the wire and 
clutch device 59 will permit the wire to ad 
vance. Thus, all relative movement be 
tween guide 72 and wire 60 occurs during 
the rearward reciprocation of slide 40. 
When slide 40 reciprocates forwardly the 
clutch device 73 ensures that the portion of 
the wire within guide 72 will move unitarily 
therewith. 
The guide 72 is curved at 74 outwardly 

beyond the confines of jaw 28 and is there 
after curved inwardly at 75 adjacent the 
front of the tool to a point of termination 
at 76 in which the guide is directed almost 
transversely of the tool but at a slight angle 
forwardly of an absolutely transverse line. 
By means of this guide, the wire carried by 
spool 56 and fed through the interaction of 
clutch devices 59 and 73, is directed trans 
versely of the tool to an operative position 
with respect to a mandel, forming presses, 
and a punch which are hereinafter to be de 
scribed. 

Co-operating with the guide tube 72 are 
the walls of a longitudinal slot 80 in a 
U-shaped plate 81, the legs of which are 
secured to the sides of the channeled jaw 
member, 28 and the bow-shaped portion of 
which extends around the front of the jaw 
member, as best shown in Figure 4. It is 
this U-shaped plate which co-operates with 
anvil member 37 to provide the recess 36 
into which are thrust the paper sheets to be 
fastened together. The walls of slot 80 defi 
nitely fix the position of wire 60 and are of 
sufficient extent to retain said wire even 
when the reciprocable feeder is in its most 

rearward position. It will be understood 
that the wire is seveled, through means 
hereinafter to be described, inimediately 
within that portion of plate 81 in which the 
slot 80 is located. Thus, despite the recipro 
cation of the feeder, the end of the wire is 
at all times within slot 80. That arm of 
U-shaped plate 81 which lies at the left hand 
side of the device may serve as a stop to 
limit the inward feeding movement of wire 
(50, although the feed of the wire is so ac 
curately determined by the clutch devices 59 

70 

5 

and 73 and the degree of reciprocation of 
slide 40 that no stop is really necessary. 

The mandrel. 
When the wire 60 is in the position indi 

cated in Figure 3 it rests upon a mandrel 82 
formed at the forward end of slide 40 and 
movable therewith. The top of the mandrel 
is at a height corresponding to the lower 
margin of slot 80 so that the wire, as it is 
fed through said slot, will rest directly up 
on the mandrel. 
In order to position the wire accurately 

upon the mandrel directly beneath the 
forming die hereinafter to be described, 1 
connect to an intermediate portion of the 
U-shaped plate 81 a vertically extending 
stop member 84 which is received within 
a corresponding slot 85 in the mandrel. 
The fact that the mandrel thus extends for 
wardly upon either side of the stop block 
makes it impossible for wire lodged against 
said block ever to become displaced over the 
end of the mandrel by the initial downward 
movement of the forming die. This exten 
sion of the mandrel fully ensures that the 
mandrel will remain positioned beneath the 
wire during the initial rearward movement 
of slide 40 and until the forming die has 
had sufficient time to complete the forming operation. 

Forming die. 
The forming die comprises a vertically 

reciprocable member which is best shown in 
detail in Figures 8,9, and 10. The die prop 
er comprises a pair of spaced legs 86 and 
87 which are preferably provided with 
slight transverse grooves at their lower ends 
to ensure accurate contact with the wires. 
Both legs are also provided on their inner 
faces with vertical grooves 88 within which 
the punch member hereinafter to be de 
scribed is slidable. The ends of grooves 88 
communicate with the transverse grooves 
vihich have just been described, and which 
are best shown in Figure 9 at 89. 
The legs' 86 and 87 are connected by a 

transverse web 90 which is rearwardly off 
set from the plane of grooves 88 so as not 
to interfere with the free vertical move 
ment of the punch. The portions 91 of the 
legs, which are immediately adjacent web 
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90 upon either side thereof, are guided 
against longitudinal displacement in the 
course of their vertical reciprocation by 
means of slots 92 cut in the opposite walls 
or flanges of the channel-shaped upper jaw 
26 of the device. The arms 93 and 94 which 
extend upwardly from portions 91 of arms 
86 and 87 are disposed exteriorly of the 
flanges of jaw 26 and are shouldered at 95 
to receive the downward compression of a 
flat spring 96 mounted on top of the upper 
jaw. A transverse pin 9 connects the ex 
tremities of arms 93 and 94 and confines 
the spring against shoulders 95, as shown. 

Provision is also made upon the lower 
jaw for guiding the forming die for verti 
cal movement. Such provision may con 
veniently consist in the upsetting of por 
tions of the U-shaped plate 81, which has 
previously been described. Vertical cuts 
may be made in each leg of said plate at a 
spaced interval of approximately the thick 
ness of the legs 86 and 87 of the forming 
die. The tongue of metal between each pair 
of cuts bears upon the exterior surface of 
the adjacent leg of the die. The corners 
bordering on said cuts upon either side of 
said tongue are then bent inwardly, as best 
shown at 98 in Figure 6, thereby confining 
the legs of the die against longitudinal dis placement. 

It will be understood that the legs 86 and 
87 of the forming die straddle the mandrel 
82 during the forming operation. Further 
more, leg 86 is immediately adjacent that 
portion of plate 81 in which the slot 80 is 
located. Thus, the initial downward move 
ment of the forming die will cause leg 86 to 
co-operate with the wall of slot 80 to shear 
that portion of wire 60 which projects be 
yond said slide. Thereby a blank will be 
formed which will rest upon the mandrel 
82 and will be engaged in the transverse 
grooves 89 of legs 86 and 87. The continued 
downward movement of said legs bends 
about the mandrel the projecting ends of 
the blank 60', such ends being received in 
the grooves 88 of the die. 
wire so bent will take the form of a staple. 
The pressure required for the shearing 

and forming operation just described above 
is greater than can be furnished by spring 
96, although such spring tends to transmit 
with resilient yielding the downward force 
of jaw 26 to the forming die. In order to 
relieve the spring 96 during the wire cut 
ting and forming operations, I prefer to 
utilize an interposed member 100 which is 
normally held in abutment against the 
punch member, hereinafter to be described, 
by means of a compression spring 101 seated 
at its rear end against a transverse member 
102 supported within jaw 26. The motion 
transmitting block 100 is connected with a 
longitudinally reciprocable slide 103 carry 

Ultimately the 
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ing at its rear end a downwardly extending 
finger 104. This finger is spaced slightly 
rearwardly of the cross pin 32, whereby to 
be engaged by said pin after the initial 
closing movement of jaws 26 and 28 has oc 
curred. Member 100 bears at its lower end 
upon the upper margin of the web 90 of the forming die, thereby serving to transmit 
positively to the die pressure of jaw 26 dur 
ing the cutting and forming operations. 
The finger 104, however, is so positioned 
with reference to the cross pin 32 that at 
the completion of the wire cutting and form 
ing operations the finger 104 will contact 
with said pin and will be drawn rearwardly 
thereby. As a result, the block 100 will also 
be drawn rearwardly against the compres 
sion of spring 101 and will no longer con 
tact with the upper margin of web 90. 
Thereafter the forming die will be main 
tained in resiliently yieldable pressure con 
tact with the paper on anvil 37 through the 
action of spring 96. 

The punch. 
The punch comprises a thin strip of metal 

having a vertically disposed portion 105 rid 
ing in the grooves 88 of the forming die and 
integrally connected at its upper end with a longitudinally extending portion 106 which 
is riveted or otherwise connected with the 
horizontal web of jaw 26. In other words, 
the portion 106 of the metal strip above re 
ferred to serves merely to connect to jaw 26 
the vertical strip 105, which comprises the punch proper. 
The punch 105 terminates, in the retracted 

position of the parts, with its lower extrem 
ity spaced for a certain distance above wire 
60 in the manner clearly indicated in Fig 
ures 3 and 8. It will be understood that the 
grooves 88, which serve to receive the side 
margins of the punch and to retain the 
punch and the forming die in their respec 
tive relative positions, have the further 
function of receiving the wire during the 
staple forming or bending operation. There 
fore the bottom extremity of punch 105 is 
disposed at a sufficient height, in Figure 3, 
to enable this bending operation to occur 
and be completed at the time the punch con 
tacts with the upper end of the staple. At 
this time also the slide 40 will have moved 
mandrel 82 out of the completed staple, 
thereby leaving the staple free for down 
ward movement, guided by grooves 88. The 
legs 86 and 87 of the forming die will be in 
contact with the paper, and will thereby 
serve to direct the ends of the staple verti 
cally through the paper under pressure of 
punch 105. As such ends encounter the an 
vil 37 they will be guided inwardly by 
the arcuate groove 38 in the anvil and, in 
the continued downward movement of the 
punch, will be pressed flat and clenched to 
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bind firmly the paper sheets through which 
the staple is passed. 

Opération. 
In order that the synchronous operation 

of the several elements above described may 
be more fully appreciated, a brief summary 
will be given. 
The tool will be held in the hand with the 

handles 21 and 22 within the operator's 
grasp. The sheets of paper or other mate 
rial to be fastened by the tool will be intro 
duced into the recess 36 above the anvil 37. 
The interior mechanism of the tool will ap 
pear at this time in the position indicated 
in Figures 3 and 4. Handles 21 and 22 are 
now pressed to move the jaw members 26 
and 40 to the position in which they appear 
in Figure 5. The jaws 26 and 40 are main 
tained in parallelism through the particular 
lection of handle levers 21 and 22 there 

with. 
During the initial closing movement of 

jaws 26 and 40 the first thing which occurs 
is the severing of that portion of wire 60 
which extends beyond the slot 80. The sev 
ering operation occurs before the slide 40 
commences its rearward reciprocation, a cer 
tain amount of lost motion being possible by 
reason of the particular construction of link 
45, as previously described. The wire blank 
cut by the interaction of leg 86 of the die 
with the wall of slot 80 will rest on the up 
per surface of the mandrel and will be con 
fined against displacement by the transverse 
groove 89 in the legs of the die. 
The continued closing movement of jaws 

26 and 40 will result in the commencement 
of the staple forming operation and will 
simultaneously result in the rearward move 
ment of slide 40. The commencement of the 
staple forming operation is best illustrated 
in Figure 11. As the slide moves rearward 
ly th: mandrel 82 is withdrawn from the 
staple so that the completed staple is ulti 
mately left free to be pressed downwardly 
through the paper by the punch. Slide 40, 
as heretofore described, has the additional 
function of effecting the feed of wire 60 
from spool 56. This result is accomplished 
by reason of the fact that the clutch device 
59 secures the wire 60 against retrogressive 
movement, whereas clutch device 73 moves 
freely rearwardly with respect to the wire 
to the limit of movement of the slide. Thus, 
the tubular guide 72 which is carried by the 
slide is being moved with respect to the 
wire therein, and as a result, the wire be 
gins, during the initial rearward movement 
of the slide, to project from the extremity 
6 of the tube. In order to ensure that the 
wire may not catch upon leg 86 of the form 
ing die said leg is preferably cut way, as 
indicated at 110, whereby to deflect rear 

Wardly the end of the wire should such end 
contact therewith. . 
At the handles 21 and 22, near the com 

pletion of their stroke, the block 100, which 
has theretofore been positively backing the 
forming die, will be retracted and the form 
ing die will contact with the paper sheets 
111 upon the anvil. The continued nove 
ment of jaw 26 is permitted by the yield 
ing of spring 96 while the forming die is 
maintained firmly in contact with the sheets. 
The punch or press 105 now contacts with 
the upper portion of the staple and drives 
the staple, guided by the grooves in the 
forming die, into the paper where it is 
clenched by anvil 37 in the manner al 
ready described. The commencement of 
the clenching operation is illustrated in 
Figure 12. Obviously, the completion of 
the clenching operation will leave the staple 
in a position to clamp firmly the sheets of 
paper which have been penetrated by it. At 
this same time the clutch device 73 carried 
by slide 40 will reach the rearmost extremity 
of its stroke and the wire 60 will project 
slightly forwardly from the tubular guide 
72, in the manner best shown in Figure 6. 
The fact that the tube is so positioned as 
to direct the wire forwardly ensures that 
the wire will, during the initial movement 
of the slide, not catch on anything which 
might tend to keep it from arriving at a 
isition immediately beneath the forming 
le. 

During the compression of handles 21 
and 22 spring 50 has been placed under 
tension and, upon the relief of pressure 
upon said handles, the spring will serve to 
direct the parts to their normal positions. 
The clutch device 73 is now firmly engaged 
with the wire, while clutch device 59 releases 
its hold to permit the wire to move freely 
therethrough. Thus, no relative movement 
occurs between the wire and tubular guide 
72 during the forward movement of the 
slide. The wire is carried as indicated in 
Figure 6. 
Ultimately the parts will all be restored 

to the positions indicated in Figure 3. The 
plunger 105 being positively connected with 
jaw 26 will be elevated therewith and, when 
spring 96 rests flat upon the upper portion 
of jaw 26, the forming die will be positively 
retracted to its original position. As the 
forming die is raised, the returning slide 40 
advances the mandrel 85 to a position be 
tween the legs 86 and 87 of the forming 
die, the stop plate 84 being received within 
the slot 85 of the mandrel. This stop plate 
has its forward margin so located as to be 
accurately aligned with the forward end of 
slot 80 so that the wire which originally 
projected forwardly, as shown in Figure 6, 
is, by the stop plate 84, brought to rest 
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slightly before the mandrel 82 reaches its 
ultimate position, and the wire is thereb 
forced to a position exactly transverse wit 
respec to the mandrel and immediately be 
neath the legs of the forming press and 
plunger 105. 

The desk device. 
In principle of operation the desk, device 

corresponds closely with the tool which has 
thus far been described. Relative move 
ment between parts is, however, differently 
produced in the desk device by reason of 
the fact that the hand supported tool al 
ready described makes use, in accomplish 
ing its purposes, of structural features which 
are peculiar to the system of levers by means 
of which the hand supported tool is op 
erated. 
The desk device replaces jaw. 28 as pre 

viously described with an equivalent jaw 
member comprising a flat base 115 having at 
its forward end an anvil plate 37', and hav 
ing at its rear end an arm 52 for the Sup 
port of the spool 56. The spool in this de 
vice corresponds with that already discussed 
but may conveniently be provided with a 
peculiar support which comprises a sheet 
metal clip having upstanding ears 116 and 
117, portions of which are pressed inwardly 
to provide studs 118 for the rotatable mount 
ing of spool 56. The base of the clip in 
cludes front and rear horizontal web por 
tions 119 which pass beneath arm 52 and 

35 an intermediate portion 120 which is pressed 
arcuately upwardly, whereby to permit arm 
52 to be received and frictionally engaged 
between web portions 120 and 119 of the 
clip. This arrangement is best shown in 
Figures 14 and 20. The clutch device 59, 
which is supported from arm 52', may corre 
spond exactly with the clutch device 59 pre 
viously described. 
The support for the operating parts of the 

tool may comprise a piece of sheet metal 
bent to form a substantially tubular connect 
ing portion 121, spaced parallel plates 122 
and 123, and outwardly turned flanges 124 
connected respectively with said plates and 
resting flat on base 115 for connection there 
with. The U-shaped plate 81' is likewise 
provided with outturned flanges 125 for con 
nection with the base member 115 but is 
otherwise substantially identical with the 
corresponding U-shaped plate 81 in the hand 
supported tool. 

The slide. 
The slide 40' corresponds closely with 

slide 40 which has previously been described. 
It carries a guide tube 72 corresponding to 
guide tube 72 and, at the rear end of said 
tube, a clutch device 73 which may be iden 
tical with that described above. The man 
drel 82 corresponds in function, and quite 
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generally in shape, to that above discussed, 
although its specific form is slightly differ 
ent, as is clearly shown in Figures 15 to 17. 
inclusive. 

Sliding actuating means. 
Vertically reciprocable in the tubular por. 

tion 121 of the support is a jaw member cor 
responding functionally to jaw 26 and coln. 
prising a tubular plunger 128 which is 
plugged at 129 and capped with a lutton 
130 secured to the plug by means of a screw 
131. Projecting rearwardly from said tube 
between plates 122 and 123 and rigidly con 
nected with said tube is an arm 135 which 
may take the form of a plate. This arm is 
laterally offset with the vertical axis of the 
tube in order to leave room for other ele 
ments hereinafter to be described. Arm 1:35 
carries a cam roller 136 which is operable : 
within a slot 137 in a plate 138 extending 
vertically fronn and rigidly connected with 
the slide 40'. Plate 138 is preferably dis 
posed in the longitudinal plane which in 
cludes the vertical axis of plunger 128 and 
is, therefore, intermediate the plates 122 and 
123 of the support. The cam groove 137, in 
which roller 136 is operative, is designed to 
provide for a limited degree of lost motion 
between plunger 128 and slide 40'. To this 
end, the can groove has an inclined inter 
mediate portion, as shown in Figures 15 to 
18 inclusive, and has vertical end portions. 
The arrangement is such that the initial and 
ultimate downward novement of the plung 
er 120 will be without effect on slide 40', but 
the intermediate part of the plunger stroke 
will be communicated to the slide to produce 
a rearward reciprocation thereof. The up 
ward movement of plunger 128 and a corre 
sponding forward movement of slide 40 are 
produced by a spring 139 coiled exteriorly 
upon plunger 128 and confined between a 
suitable washer 140 on the support and a 
head 130 on the plunger. 

Forming die and punch. 
Plunger 128 is transversely and vertically 

slotted at 141 to receive the forming die 143. 
The forming die corresponds closely to that 
previously described with the exception that 
it is differently actuated and is made sub 
stantially rectangular in its outline in order 
that it may be received and confined against 
lateral displacement within the portion 12 
of the support. The forming die 142 is con 
fined against longitudinal displacement by 
the walls of slot 141. It has spaced legs 
8 and 86' corresponding to legs 87 and 86 
of the die previously described. I legs 86 
and 87 are shown in Figure 10 to be pro 
vided with vertical grooves on their inner 
faces corresponding to grooves 88 described 
with reference to the hand supported tool. 
Leg 87 is also guided with reference to the 
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U-shaped device 82 by means of the in 
... wardly upset ears previously referred to, 
and best shown in Figure 19. Resilient 
Rese behind the forming die is furnished 
by means of a spring 144 which is confined 
within plunger 128. This spling performs 
the functions of the flat spring 96 in the en 
bodiment of this invention previously de 
scribed. 
The punch or staple driving member 105’ 

correspond quite closely to the element 105, 
best shown in Figures 3 to 7, inclusive. 
Whereas element 105, as previously de 
scribed, was riveted to jaw 26, the present 
and corresponding element 105'' is connected 
with the plunger 128 by means of a longi 
tudinally extending pin 146 through which 
the movement of the plunger is transmitted 
positively at all times to the staple driving 
members 105. The press is reciprocable in 
the grooves 88 and 88 of the forming die 
member 142 when the die member moves 
with respect to the plunger, due to the yield 
ing of spring 144. The rearward end of pin 
146 extends through the wall of plunger 128 
at an intermediate point in a vertically ex 
tending slot 147, which is best shown in Fig 
ure 22. The slot is less wide than the diam 
eter of pin 146 in order that the pin may 
find support in the wall of the plunger. 

Reciprocable through slot 147 in a longi 
tudinal direction is a slide 150 which shows 
in plan in Figure 13 and is shown in dotted 
lines in Figures 15 to 17, inclusive. This 
slide comprises a thin, flat plate notched at 
151 for bearing upon the upper and lower 
surfaces of pin 146. A finger 153 is inte 
grally formed with slide 150 and is bent at 
right angles lateralv for engagement with 
the cam surface 154 of the upright 138 
which is carried by the slide. This upright 
also is provided with a flat spring 155 
which, in the normal position of the parts, 
contacts with finger 153 to maintain the 
slide 150 in its innermost position, as indi 
cated in Figure 15. The longitudinal recip 
rocation of slide 150, is further restricted 
in both directions through the provision 
therein of a slot 156 which receives the pro 
jecting axis pin of cam roller 136. 
The function of the slide 150 corresponds 

to the function of block 100 in the embodi 
ment first described. In other words, slide 
150, while free to move longitudinally, can 
only move vertically in unison with plunger 
128. Its longitudinal reciprocation carries 
it to and from operative contact with the 
upper portion 159 of the forming die mem 
ber 142. When the slide 150 is in its for 
wardmost position, as indicated in Figure 
15, it will transmit positively the movement 
of plunger 128 and pin 146 to the die mem 
ber 142. When the slide 150 is in its re 
tracted position, as indicated in Figure 17, 
it will no longer contact with the die mem 

7 

ber 142 and the latter will be free to ride upwardly within the plunger 128 against 
the compression of spring 144. 

Operation. 
The operation of this embodiment of the 

invention is as follows. 
The sheets of material to be secured to 

gether having been disposed upon the anvil 
3, the operator will manually lepress 
plunger 128 by the pressure of his hand up 
on the head 130 of Said plunger. The in 
feeding of the wire stock will take place 
exactly in the manner alreadiv described and 
consequently will not be further mentioned 
at this point. The operating mechanism 
peculiar to this embodiment of the inven 
tion, however, will perhaps require further description. 
As the plunger 128 moves downwardly it 

will compress the spring 139 which is later 
to restore it to its normal or original posi 
tion. During its initial movement the can 
roller 136, which is rigidly connected there 
with through the medium of arm 135, will 
move downwardly through the upper verti. 
cal portion of cam slot 137. In this por 
tion of the slot the roller will obviously be 
productive of no effect upon slide 40'. Dur 
ing this period, when the slide is inopera 
tive, the cutting and forming die 142 will 
be bearing, through its leg portion 86, up 
on the wire to sever therefrom a blank suit 
able for the staple forming operation. 
As the downward movement of plunger 

128 is continued the cam roller 136 will ride 
on to the inclined portion of slot 137 and 
will commence the rearward reciprocation 
of slide 40. At the same time legs 86' and 
87 of the forming die member 142 will have 
descended past the upper margin of man 
drel 82 and will have commenced the oper 
ation of forming the staple over said man 
drel. The parts will appear as indicated in 
Figure 16. It will be understood that dur 
ing the operation, thus far described the 
forming die 142 will have been positively 
actuated from the plunger through pin 146 
and slide 150. As the slide 40 moves rear 
Wardly, however, its can surface 154 will 
be acted upon the finger 153 of slide 150, 
whereby to draw said slide rearwardly at 
the proper rate. The arrangement is such 
that upon the completion of the staple form 
ing operation, and just about the time of the 
withdrawal of mandrel 82 from the staple. 
slide 150 will ride free of die member 42. 
At about this time also the die member will 
contact with the paper sheets supported on 
anvil 37, and the plunger in its continued 
downward movement will begin to compress spring 144. 

Relative movement is now occurring be 
tween the plunger 128 and the die member 
142, whereby the punch press 105, which is 
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ositively connected with the plunger, is 
having its extremity advanced toward the 
bottom of the die member whereby to expel 
from grooves 88 the staple previously 
formed therein. This staple will be driven 
through the sheets or material to be fastened 
and will be clenched by anvil 37 in the man 
ner already described. The ultimate posi 
tion of the parts at the time the staple is 
clenched is shown in Figure 17. 
Upon release of plunger 128 from man 

ual pressure, the spring 139 will be adequate 
to restore all of the parts to their normal po 
sitions, as indicated in Figure 15. Plunger 
128 will rise vertically, and the roller 136 of 
arm 135 will act upon an opposite side of 
cam groove 137 to urge slide 40' forwardly. 
The forming die 142 will remain in contact 
with the work until the compression of 
spring 144 is offset by contact of the form 
ing die with the upper end of punch press 
105'. Thereafter, the slide 150 will be re 
stored to its operative position above form 
ing die 142 by means of spring 155, which 
will bear against finger 153. A new length 
of wire will meanwhile have been fed 
through tubular guide 72, in the manner 
already described with reference to the hand 
supported device, and the tool will be ready 
for a new paper fastening operation. 

It will readily be seen that in each em 
bodiment of this invention I have provided 
a novel and comparatively simple mecha 
nism for the specified purposes. Attention 
is further called to the fact that while the 
dimensions of the tool are kept within small 
compass, as is desirable in a manually oper 
able device of this character, nevertheless an 
arrangement has been perfected for feeding 
the wire transversely of the anvil. This is 
important for the reason that in legal docu 
ments it is very desirable to secure uniform 
ity in the distance from the top of the sheets 
at which the staple is applied. If the staple 
were formed longitudinally of the machine, 
the machine would have to be applied to the 
sheets on a side margin thereof, and the 
staple might be disposed at any distance 
from the top of the sheets. However, in the 
present device the staple is formed trans 
versely of the machine and it becomes pos 
sible to utilize the depth of recess 36 as a 
positive guide for determining the location 
of each staple with reference to the top of 
the sheet. . 
While practically any kind or size of wire 

may be used in devices of this character, I 
have had particular success in the use of a 
hard brass or bronze wire ranging in size 
from .01 to .016. Such wire cuts readily 
under the degree of pressure which can be 
conveniently applied manually. The brass 
or bronze wire cuts more easily than iron or 
steel of like diameter and has little, if any 
tendency to cut or mutilate the anvil and 
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other working parts of the device. Furthel 
more, brass wire will not rust and deface 
paper secured by it as might be possible in 
the use of iron or steel wire. 

It may be added further that if it be de 
sired to clench the points of the staple in 
such a way that they will diverge instead 
of converge it is only necessary to eliminate 
grooves 38 in the anvil or to substitute in 
lieu thereof a slight convex protuberance. 

I claim: 
1. In a device of the character described, 

the combination with a frame and an anvil 
connected therewith, of a mandrel recipro 
cable longitudinally of said frame to and 
from an operative position in spaced relation 
above anvil, wire feeding mechanism 
controlled for operation during the forward 
and rearward reciprocation of said mandel 
to and from said position, a second frame 
member reciprocable in a plane substantially 
normal with the plane of reciprocation of 
said mandrel, a forming, die adapted to co 
act with said mandrel and connected with 
said Second frame member to receive posi 
tively the initial movement thereof, a yield 
able connection between said second frame 
member and said die adapted to become op 
erative after the initial movement of said 
Second frame member, a staple driving tool 
positively connected with said second frame 
member, motion transmitting connections be 
tween said second frame member and said 
mandrel and adapted to retract said mandrel 
subsequent to the initial movement of the 
second frame member as aforesaid, and guid 
ing means adapted to position upon said 
mandrel wire advanced by said feeding 
eaS. 

2. In a device of the character described, the 
combination with a supporting frame, of a 
slide reciprocable longitudinally thereof and 
having a portion provided with a platen sur 
face adapted to support wire during a sta 
ple forming operation, a spool rotatably sup 
ported from said frame rearwardly of said 
slide, a wire clutch adapted to permit the 
passage of wire in one direction and to grip the wire against its passage in any opposite 
direction, said clutch being supported from 
said frame between said spool and said slide, 
a second clutch similar to said first men 
tioned clutch and in substantial axial align 
ment there with, said second clutch being 
supported from said slide, and a tube mount 
ed on said slide and reciprocable therewith 
and arranged to receive and guide wire is 
suing from said second clutch. 

3. In a device of the character described, 
the combination with a supporting frame, of 
a slide reciprocable longitudinally thereof 
and having a portion provided with a platen 
surface adapted to support wire during a staple forming operation, a spool Ely 
Supported from said frame rearwardly of 
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said slide, a wire clutch adapted to permit 
the passage of wire in one direction and to grip the wire against its passage in any op 
posite direction, said clutch being supported 
from said frame between said spool and 
said slide, a second clutch similar to said 
first mentioned clutch and in substantial 
axial alignment therewith, said second clutch 
being supported from said slide, and a tube 
mounted on said slide and reciprocable there 
with and arranged to receive and guide wire 
issuing from said second clutch, said tube 
being curved outwardly and thence arcu 
ately inwardly to approach a direction trans 
verse to the path of movement of said slide, 
whereby wire advanced through the inter 
action of said clutches and passing through 
said tube will be guided for movement trans 
versely of said slide. 

4. In a tool of the character described, the 
combination with a reciprocable slide and a 
member disposed adjacent said slide and lat 
erally spaced therefrom, said member being provided with a longitudinally extending 
slot of wire guiding means connected with 
said slide for reciprocation therewith and di 
rected toward said slide externally of said 
member, said slot being disposed substan 
tially at the level of the top of the slide, a wire stop disposed substantially axially of 
said slide, said stop and slide being formed 
for interaction and said stop being posi 
tioned to act upon wire guided by said means 
substantially at the time when said slide and 
said means reach their ultimate position of 
reciprocation in one direction together with 
a wire forming die adapted to cooperate 
with said slide in the formation of staples 
from wire projecting across said slide, said 
die being adapted to interact with the walls 
of said slot to sever lengths of wire project 
ing beyond said member across said slide. 

5. In a tool of the character described, the 
combination with a pair of members con 
nected together for relative vertical move 
ment, of a slide reciprocable with reference 
to a first of said members, a longitudinally 
slotted guide element laterally spaced from 
said slide and supported from said first 
member, wire feeding mechanism including 
means for directing wire through said slot 
and across said slide, said means being re ciprocable with the slide, a forming die 
having portions upon either side of said 
slide and positioned above said slide to reg 
isteroperatively with wire, therein in one 
position of said slide and said means, resili ently yieldable motion transmitting connec 
tions between a second of said members and 
said die, and positively operable motion 
transmitting connections between said, die 
and said second member, together with means 
automatically rendering said last mentioned 
connections inoperative at a predetermined 
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point in the relative movement of said mem 
e.S. 

6. In a tool of the character described, the 
combination, with a first and second member having portions guided for relative vertical 
mpyement, of a forming die supported from 
said first member and including spaced legs 
directed toward said second member, a slide reciprocable with respect to the second mem 
ber and adapted in one position to be inter 
posed between said legs, a wire guiding ele ment longitudinally slotted at substantially 
the level of the top of said slide and spaced 
from Said slide to receive between it and the 
slide one of said legs, a wire feeding means 
adapted to feed wire through said slot and 
across said slide in operative position to be 
acted upon by the legs of said die, one of the legs of said die being adapted to interact 
with the walls of the slot of said element to 
Sever blanks from lengths of wire projecting 
from said element. M 

7. In a tool of the character described, 
the combination with a first and second mem 
ber having portions guided for relative ver 
tical movement, of a forming die supported 
from said first member and including spaced 
legs directed toward said second member, a 
slide reciprocable with respect to the second 
member and adapted in one position to be 
interposed between said legs, a wire guiding 
element longitudinally slotted at substan 
tially the level of the top of said slide and 
Spaced from said slide to receive between it 
and the slide one of the legs, a wire feeding 
means adapted to feed wire through said slot 
and across said slide in operative position to 
be acted upon by the legs of said die, one of 
the legs of said die being adapted to inter 
act with the walls of the slot of said element 
to sever blanks from lengths of wire project 
ing from said element, and said legs being 
provided at their lower extremities with reg istering transverse grooves adapted firmly to 
engage wire carried upon said slide. 

8. In a device of the character described, 
the combination with a first and second mem. 
her having portions guided for relative ver 
tical movement, of a staple forming die 
resiliently supported from said first member 
and including laterally spaced leg portions, 
means automatically operative for providing 
positive support for said guide from said 
first member during the initial relative 
movement of said members toward each 
other and for removing such positive sup 
port at a predetermined point during said 
movement, a slide longitudinally reciprocable 
with respect to the second of said members 
and adapted adjacent the limit of reciproca 
tion in one direction to be interposed between 
the legs of said die, and means controlled by 
the relative movement of said members for 
feeding lengths of wire across said slide in 
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osition to be acted upon by 
said die, i means comprising motion 
transmitting connections between said slide 
and said first member, a source of wire 3. 
ply, a wire advancing mechanism, and guig ing mechanism supported in part from said 
slide and reciprocable therewith. 

9. In a device of the character described, 
the combination with a first member and a 
second member having portions guided for 
relative vertical movement, a die member 
resiliently connected with said first member 
for movement therewith and provided with 
spaced leg portion, means providing a posi 
tive motion transmitting connection between 
said first member and said die during a por 
tion of the movement of said members to 
ward each other and adapted automatically 
to relieve such positive connection at a prede 
termined point in said movement, a slide re 
ciprocable with reference to said second 
member and adapted adjacent its extreme 
position of reciprocation in one direction to 
extend between the leg portions of said die, 
wire guiding means adapted to direct wire 
transversely of said slide to an operative po 
sition beneath said legs, said means being 
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supported in part from said slide for move 
ment therewith and in part stationary with 
respect to said member, a stop relatively 
fixed with respect to said member and adapt 
ed to co-operate with said means to limit said 
wire to an ultimate position substantially ex 
actly transverse with respect to said slide, 
and means operatively connecting said slide 
with said first member to receive motion 
therefrom during the movement of said 
members to and from each other. 

10. In a tool of the character described, 
the combination with first and second mem 
bers having portions guided for relative 
linear movement, of a die resiliently sup 
ported from said first member and including 
web-connected laterally spaced leg portions 
provided on their inner faces with lon gitudinally extending grooves, driving press 
guides in said grooves and terminating at a 
oint spaced above the extremities of said eg portions, said press being positively con 

nected with said first member, a wire sup 
porting slide reciprocable with reference to 
said second member and adapted at one ex 
tremity of its reciprocable movement to be 
received between the legs of said die, said 
legs at the maximum separation of said 
members being spaced above said slide, wire 
feeding and positioning means adapted for 
automatic operation during the to and fro 
movement of said members and adapted to 
position lengths of wire on said slide opera 
tively beneath the legs of said die, motion 
transmitting connections for the automatic 
retraction of said slide during the movement 
of said members toward each other, and a 
second slide reciprocable with reference to 
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said first member and automatically operable 
during such movement, said second slide be 
ing adapted in one position to transmit mo 
tion positively to said die from said first 
member and in its other position to permit 
said die to yield resiliently with reference to 
said first member, whereby to produce rela 
tive movement between said driving press 
and said die and to expel from the grooves of 
said die a previously formed staple. 

11. In a tool of the character described, 
the combination with first and second mem 
bers having portions guided for relative 
movement to and from each other, of a 
die resiliently yieldable with reference to 
Said first member and comprising web 
connected leg portions formed with longi 
tudinally extending grooves in their in 
ner surfaces, a driving press guided in said 
grooves for movement relative to said die 
and connected positively with said first mem 
ber, automatically operable means for ini 
tially transmitting positively to said die the 
movement of said first member and for sub 
sequently releasing said die for resilient, 
yielding movement with respect to said first 
member, a slide reciprocable with reference 
to said second member and adapted adja 
cent one extreme of its reciprocable move 
ment to be received between and beneath the 
legs of said die, the extremities of such legs 
being initially above the level of said slide 
and below the lower extremity of said press, 
wire feeding mechanism controlled by the 
movement of said slide, and wire guiding 
means adapted to position advancing lengths 
of wire transversely of said slide and opera 
tively beneath the legs of said die, a portion 
of said means being formed for interaction 
with a leg of said die, whereby to sever 
blanks from the wire advanced by said feed 
ing mechanism. 

12. In a tool of the character described, 
the combination with first and second mem 
bers having portions guided for relative 
movement to and from each other, of a die 
resiliently yieldable with reference to said 
first member and comprising web-connected 
leg portions formed with longitudinally ex 
tending grooves in their inner surfaces, a 
driving press guided in said grooves for 
movement relative to said die and connected 
positively with said first member, automati 
cally operable means for initially transmit 
ting positively to said die the movement of 
said first member and for subsequently re 
leasing said die for resilient yielding move 
ment with respect to said first member, a 
slide reciprocable with reference to said sec 
ond member and adapted adjacent one ex 
treme of its reciprocable movement to be re 
ceived between and beneath the legs of said 
die. the extremities of such legs being ini 
tially above the level of said slide and fi, 
the lower extremity of said press, motion 
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transmitting connections adapted automat 
ically to actuate said slide during the rela 
tive movement of said members toward and 
from each other, a source of wire supply car 
ried by said second member, a wire engaging 
clutch connected with said member, a sec 
ond wire engaging clutch connected with 
said slide and adapted for co-operation with 
said first clutch to advance predetermined 
lengths of wire during the reciprocation of 
said slide, a wire guiding device adapted 
to receive wire from said second mentioned 
clutch and connected with said slide for 
translation therewith, and wire positioning 
means including a vertically disposed plate 
laterally spaced from said slide to receive 
between it and the slide a leg of said die and 
provided with a horizontal longitudinally 
extending slot, said wire being directed by 
said means through said slot and transverse 
ly across said die, whereby the walls of said slot are adapted to co-operate with the adja 
cent leg of a die in the severing of blanks 
from the wire advanced and positioned as 
aforesaid. 

13. In a device of the character described, 
the combination with a pair of pivoted man 
ually engageable levers, of upper and lower 
members pivotally connected with each of 
said levers and guided with reference to said 
levers for linear movement to and from each 
other, a die member reciprocable with refer 
ence to one of said members, a second die 
member connected with the other of said 
members to receive movement therefrom, 
means controlled by the movement of said 
members to and from each other for govern 
ing the movement of said first die member, 
said die members being adapted for co-oper 
ation during the movement of said members 
to form a staple from wire operatively po 
sitioned on said first mentioned die member, 
means for automatically retracting said first 
mentioned die member following the staple 

L. 

forming operation, work supporting means 
connected with one of said members, and 
means for driving through work supported 
by said means a staple so formed, all of said 
means being automatically operable upon 
the clasp and release of said handle levers by 
an operator. 

14. In a device of the character described, 
the combination with a tool frame providing 
a longitudinally opening recess adapted to 
receive the work, of a platen longitudinally 
reciprocable in said frame, feeding means 
adapted to advance wire longitudinally of 
said frame, and guiding means for said wire 
arranged to direct it transversely of said 
platen and of said recess, said guide means 
being supported by said platen and movable 
therewith. 

15. In a device of the character described, 
the combination with a frame member pro 
viding a longitudinally opening recess 
adapted to receive work, of a tubular wire 
guide having a portion extending longitu 
dinally of said frame member in the direc 
tion of said recess, and being curved toward 
an ultimate direction transverse with respect 
to said recess, said guide being mounted 
for reciprocation with respect to said frame 
member. 

16. In a device of the character described, 
the combination with a frame member pro 
viding an anvil and a slide reciprocable lon 
gitudinally of said frame member toward 
and away from said anvil, said slide pro 
viding a mandrel; of a wire advancing 
clutch supported from said slide; and a 
guide associated at one end with said clutch 
and supported for movement with said slide, 
said guide being adapted to receive wire dis 
posed longitudinally of said frame member 
and to direct such wire to an ultimate posi 
tion transverse with respect to said frame 
member and said anvil. 
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