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Patented Aug. 2, 1927. 1,637,357 

UNITED STATES PATENT office. 
SWEN sVENSON , OF FOND DU LAC, WISCONSIN, ASSIGNOR OF ONE-HALF TO MICHAEL 

K. REILLY, OF FOND DU LAC, WISCONSN. 
PAPER-FASTENING DEVICE. 

Original application fled February 4, 1924, Serial No. 690,397, now Patent No. 1,610,632, dated December 
14, 1926. Divided and this application filed November 12, 1926. Serial No. 147,937. 

This invention relates to improvements 
in paper fastening devices. 
This application is a division of my ap 

plication for United States Letters Patent 
for paper fastening devices, Serial No. 
690.397, filed February 4, 1924. 

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 ob 

jects of this invention to provide, in a desk 
machine of this character, a retractible an 
vil over which the staple may be formed and 
which carries a polition of the wire feeding 
or advancing mechanism whereby the re 
traction thereof, which is necessary to per 
mit of a driving of the staples, may be uti 
lized in the engagement for advance of new 
lengths of wire, into the machinerv without 
additional 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 disposi 
tion of the staple has obvious disadvantages 
in that it does not bind sheets as firmly to 
gether as if the strain tending to separate 
such sheets were applied simultaneously to 
hoth legs of the staple. I am also aware 
that machines have been made to feed the 
staple transversely of the work but such ma 
chines have heretofore been awkward and 
bulky and it is one of the important, ob 
jects of this invention to provide a machine 
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in which the wire feeding and staple form 
ing mechanism will be mounted in a narrow 
and compact form, the wire being prefer 
ably fed longitudinally of the work initially 
and then guided to move transversely there 
of past the staple forming die. 

In the drawings: 
Figure 1 is a plan view of a desk machine 

embodying this invention. 

Figure 2 is a view in elevation of the de 
vice illustrated in Figure 1. 

Figure 3 is a detail view showing in side 
elevation a portion of the machine opposite 
of the portion exposed in Figure 2. 

Figure 4 is a view in side elevation iFlus 
trating the staple forming parts in their 
normally retracted position. . . . " 
Figure 5 is a view corresponding to Fig 

ure 4 and illustrating the parts in a partial 
ly advanced position. 

Figure 6 corresponds to Figures 4 and 5 
and illustrates the parts at the completion 
of the staple forming and clenching stroke. 

Figure 7 is a sectional view taken on the 
line 7-7 of Figure 4. . 

Figure 8 is a sectional view taken on line 
S-S of Figure 5. a 

Figure 9 is a detail and sectional view 
taken on the line 9-9 of Figure 2. 

Figure 10 is a section taken on the line 
10-10 of Figure 6. 
Like parts are identified by the same ref 

erence characters throughout the several 
views. . . 

In the principle of operation the desk de 
vice corresponds closely with the hand tool 
which has been described in the application 
hereinbefore referred to. Relative move 
ment between parts is, however, differently 
produced in the desk device by reason of 
the fact that, the hand supported tool pre 
viously disclosed 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 oper 
ated. 
The desk device comprises a flat base 10 

having at its forward end an anvil plate 11, 
and having at its rear end an arm 12 for the 
Support of the spool 13. The spool may 
conveniently be provided with a peculiar 
support which comprises a sheet metal clip 
having upstanding ears 14, and 15, portions 
of which are pressed inwardly to provide 
studs 16 for the rotatable mounting of 
spool 13. The base of the clip includes front 
and rear horizontal web portions 17 which 
pass beneath the arm 12 and an intermediate 
portion 18 which is pressed arcuately up 
Wardly, whereby to permit arm 12 to be re 
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ceived and frictionally engaged between 
web portions 17 and 18 of the clip. This 
arrangement is best shown in Figures 2 and 
9. The clutch device 19, which is support 
ed from arm 12, may correspond exactly 
with the clutch device 59 disclosed in the 
application hereinbefore mentioned. 
The support for the operating parts of the 

tool may comprise a piece of sheet metal v a 
The forming die corresponds closely to that bent to form a substantially tubular connect 

ing portion. 20, spaced parallel plates 21 and 
22, and outwardly turned flanges 23 con 
nected respectively with said plates and rest 
ingflat on base 10 for connection therewith. U-shaped plate 24 is likewise provided with 
out-turned flanges 25 for connection with 
the base member 10 but is otherwise substan 
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tially identical with the corresponding U. 
shaped 
disclosed plication. 

late 81 in the hand supported tool 
in the previously mentioned ap 

The slide. - 

The slide 26 carries a guide tube 27 and, 
at the rear end of said tube, a clutch device 
28. Mandrel 29 is clearly shown in Fig 
ures 4 to 6, inclusive, corresponds in func 
tion, and in shape, to the mandrel 82 dis 
closed in the previously mentioned applica 
tion, although the specific form is slightly 
different. 

Sliding actuating means. 
Vertically reciprocable in the tubular por 

tion 20 of the support is a jaw member or 
tubular plunger 30 which is plugged at 31 
and capped with a button 32 secured to the 
plug by means of a screw 33. Projecting 
rearwardly from said tube between plates 21 
and 22 and rigidly connected with said tube 
is an arm 34 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 elements hereinafter to be 
described. 
Arm 34 carries a cam roller 35 extending 

vertically from and rigidly connected with 
the slide 26. Plate 36 is preferably disposed 
in the longitudinal plane which includes the 
vertical axis of the plunger 30 and is, there 
fore, intermediate the plates 21 and 22 of 
the support. The cam groove 37 in which 
the roller 35 is operative, is designed to pro 
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vide for a limited degree of lost motion be 
tween plunger 30 and slide 26. To this end, 
the cam groove has an inclined intermediate 
portion, as shown in Figures 4 to 7 inclusive 
and has vertical end portions. The arrange 
ment is such that... the initial and ultimate 
downward movement of the plunger 30 will 
be without effect on slide 26, but the inter 
mediate part of the plunger stroke will be 
communicated to the slide to produce a rear 

65 
ward reciprocation thereof. The upward 
movement of plunger 30 and a correspond 
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ing forward movement of slide 26 are pro 
duced by a spring 38 coiled exteriorly upon 
the plunger 30 and confined between a suit 
able washer 39 on the support and the head 
32. - 70 

Forming die and punch. 
Plunger 30 is transversely and vertically 

slotted at 40 to receive the forming die 41. 
5 

disclosed for the hand tool in the previously 
mentioned application with the exception 
that it is differently actuated and is made 
substantially rectangular in its outline in 
order that it may be received and confined 80 
against lateral displacement within the por 
tion 20 of the support. The forming dic 
41 is confined against longitudinal displace 
ment by the walls of the slot 40. It has 
spaced legs 42 and 43. The legs 42 and 438: 
are shown in Figure 7 to be provided with 
vertical grooves 44. Leg 43 is also guided 
with reference to the U-shaped device 24 by 
means of the inwardly upset ears 45 as best 
shown in Figure 8. Resilient pressure be 
hind the forming die is furnished by means 
of a spring 46 confined within the plunger 
30. 
The punch of staple driving member 47 

is connected with the plunger 30 by means 
of a longitudinally extending pin 48 through 
which the movement of the plunger is trans 
mitted positively at all times to the staple 
driving member 47. The press is recipro 
cable in the grooves 44 of the forming die 
member 41 when the die men her moves with 

10: 
respect to the plunger, due to the yielding 
of spring 46. The rearward end of pin 48 
extends through the wall of plunger 30 at 
an intermediate point in a vertically extend 
ing slot 49, which is best shown in Figure 
10. The slot is of less width, than the diam 
eter of pin 48 in order that the pin may find 
support in the wall of the plunger. 

Reciprocable through slot 49 in a longi-lit) 
tudinal direction is a slide which shows in 
plan in Figure 1, and is shown in dotted 
lines in Figures 4 to 6, inclusive. This 
slide comprises a thin, flat plate notched at 
51 for bearing upon the upper and lower 15 
surfaces of pin 46. A finger 52 is integrally 
formed with the slide 50 and is bent at right 
angles laterally for the engagement of the 
cam surface 53 of the upright 36 which is car. 
ried by the slide. This upright also is pro- 12) . 
vided with a flat spring 54 which, in the 
normal position of the parts, contacts with 
finger 52 to maintain the slide i50 in its 
innermost position as indicated in Figure 
4. The longitudinal reciprocation of slide 125 
50 is further restricted in both directions 
through the provision therein of a slot 55 
which receives the projecting axis pin of 
can roller 35. - 

The slide 50, while free to move longi- 130 
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tudinally, can only move vertically in uni 
son with plunger 30. Its longitudinal re 
ciprocation carries it to and from operative 
contact with the upper portion 56 of the 
forming die member 41. When the slide 
50 is in its forwardmost position, as indi 
cated in Figure 4, it will transmit positively 
the movement of plunger 30 and pin 48 to 
the die member 41. When the slide 50 is 
in its retracted position, as indicated in 
Figure 6, it will no longer contact with the 
die member 41, and the latter will be free 
to ride upwardly within the plunger 30 
against the compression of spring 46. 

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 an 
vil 11, the operator will manually depress 
plunger 30 by the pressure of his hand upon 
the head 32 of said plunger. The infeed 
ing of the wire stock will take place ex 
actly in the manner already described in 
the previously mentioned application, 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 30 moves downwardly it 

will compress the spring 38 which is later 
to restore it to its normal or original po 
sition. During its initial movement the cam 
roller 35, which is rigidly connected there 
with through the medium of arm 34, will 
move downwardly through the upper verti 
cal position of cam slot 37. In this portion 
of the slot the roller will obviously be pro 
ductive of no effect upon the slide 26. Dur 
ing this period, when the slide is inopera 
tive, the cutting and forming die 41 will 
be bearing, through its leg portions 42 and 
43, upon the wire to sever therefrom a blank 
suitable for the staple forming operation. 
As the downward movement of plunger 

30 is continued, the cam roller 35 will 
ride on to the inclined portion of slot 37 
and will commence the rearward recip 
rocation of slide 26. At the same time 
legs 42 and 43 of the forming die member 
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41 will have descended past the upper mar 
gin of the mandrel 29 and will have com 
menced the operation of forming the staple 
over said mandrel. The parts will appear 
as indicated in Figure 5. It will be under 
stood that during the operation thus far 
described the forming die 41 will have been 
positively actuated from the plunger 
through pin 48 and slide 50. As the slide 
26 moves rearwardly, however, its cam sur 
face 53 will be acted upon by the finger 
52 of the slide 50, whereby to draw said 
slide rearwardly at the proper rate. The 

arrangement is such that upon the comple 
tion of the staple forming operation, and 
just about the time of the withdrawal of 
mandrel 29 from the staple, slide 50 will ride 
free of die member 41. At about this time 
also the die member will contact with the 
paper sheets supported on anvil 11, and the 
plunger in its continued downward move 
ment will begin to compress spring 46. . . 
The relative movement is now occurring 75 

between the plunger 30 and the die member 
41, whereby punch press 47, which is posi 
tively connected with the plunger, is having 
its extremity advanced toward the bottom 
of the die member whereby to expel from 
the grooves 44 the staple previously formed 
therein. This staple will be driven through 
the sheets or material to be fastened and 
will be clenched by anvil 11 in the manner. 
already described. The ultimate positions S5 
of the parts at the time the staple is clenched 
is shown in Figure 6. 
Upon release of plunger 30 from manual 

pressure, the spring 38 will be adapted to 
restore all of the parts to their normal posi-90 
tions, as indicated in Figure 4. Plunger 
30 will rise vertically, and the roller 35 of 
arm 34 will act upon an opposite side of the 
cam groove 37 to urge the slide 26 forwardly. 
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The forming die 41 will remain in contact 95 
with the work until the compression of 
spring 46 is offset by contact of the forming 
die with the upper end of punch press 47. 
Thereafter, the slide 50 will be restored to 

() its operative position about forming die 41 
by means of spring 54, which will bear 
against finger 52. A new length of wire 
will meanwhile have been fed through tubu 
lar guide 27, in the manner already described 
with reference to the hand supported device los 
disclosed in the previously mentioned appli 
cation, and the tool is ready for a new paper fastening operation. 

It will readily be seen that in the embodi 
ment of this invention I have provided a lo 
novel and comparatively simple mechanism 
for the specified purposes. Attention is fur 
ther called to the fact that while the dimen 
sions of the tool are kept within small com 
pass, as is desirable in a manually operable 5 
device of this character, nevertheless an ar 
rangement 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- 2u. 
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 sheet on a side margin thereof and the 25 
staple might be disposed at any distance 
from the top of the sheet. However, in the 
present device the staple is formed trains 
versely of the machine and it becomes pos 
sible to utilize the depth of recess 57 as a 130 
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positive guide for determining the location normally elevated position of said member 
of each staple with reference to the top of - - - - - - 

. . . . . - are adapted to receive such portion, between the sheet. 
While p 'actically any kind or size of wi re 

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 
other, working parts of the device. Fur 
thermore, 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 
desired 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 in the anvil or to substitute in 
lieu thereof a slight convex protuberance. 
I claim: 
1. In a tool of the character described, the 

combination with a manually operable mem 
ber guided for vertical movement and a slide 
guided for longitudinal reciprocable move 
ment, of a spring normally, maintaining said 
member in an elevated position, arms con 
nected with said member and said slide and 
provided with cam means formed for inter 
action for the reciprocation of said slide 
in accordance with the movements of said 
member, said slide being retracted upon the 
downward movement of Said member, a 
forming die guided for vertical movement 
and provided with a resiliently yieldable 
support from said member, said die includ 
ing laterally spaced legs having extremities 
which, in the normally elevated position of 
said member, are spaced above a portion 
of said slide and are adapted to receive such 
portion between them prior to its retraction 
and means for feeding wire transversely of 
said slide and positioning said wire in the 
advanced position of saidslide beneath said 
legs to be acted on thereby. 

2. In a tool of the character described, the 
combination with an anvil, of a manually 
operable member guided for vertical move: 
ment relative to said anvil, of a slide guided 
for longitudinal reciprocable movement, a 
spring normally maintaining said member 
in an elevated position, arms connected with 
said member and said slide and provided 
with lost motion means formed for interac 
tion for the reciprocation of said slide in ac 
cordance with the movements of said mem 
ber, said slide being retracted upon the down 
ward movement of said member, a forming 
die guided for vertical movement and provid 
ed with a resiliently yieldable support from 
said member, said die including laterally 
spaced legs having extremities which, in the 
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are spaced above a portion of said slide and 
then prior to its retraction, and means for 
feeding wire transversely of said slide and 
positioning said wire in the advanced posi 
tion of said slide beneath said legs to be 
acted on thereby. 

3. In a device of 
the combination with a longitudinally slot 

cal movement in said slot and spaced leg 
portions extending downwardly therefrom, 
resiliently yieldable means normally main 
taining said die member at its lower extrem 
ity of movement with reference to said plung 
er, a slide transversely reciprocable with 
eference to the path of movement of said 
plunger and adapted in one position to 
underlie the extremities of the legs of said 
die in a position to be received between such 
legs during their initial downward move 
inent, arms respectively connected with said, 
plunger and said slide and provided with . 
interacting can means for retracting said. 
slide during the downward movement of 
said plunger, and a can actuated motion 
transmitting device initially operative to 
transmit positively to said die the down 
ward movement of said plunger and, upon 
the retraction of said slide, automatically 
operative, to relieve said die for relative 
yielding movement with respect to said 
plunger. 

4. In a device of the character described, 
the combination with a base adapted to rest 
upon a table, of an upstanding frame con 
nected therewith, a manually operable 
plunger guided for vertical movement with 
respect to said frame, a slide horizontally 
reciprocable with respect to said frame, mo 
tion transmitting connections operatively 
disposed between said plunger and said 
slide to reciprocate said slide in accordance 
with the movements of said plunger, a staple 
forming die adapted to receive motion from 
said plunger and adapted for interaction. 
with said slide during the initial downward 
movement of the plunger, a driving press 
associated with said die and motivated from 
said plunger, said press being adapted to 
engage a staple subsequent to its formation 
over said slide and subsequent to the move 
ment of said slide to drive such staple. 
through the work, said base being adapted 
to support the Work operatively beneath 
said press. s 

5. In a device of the character described, 
the combination with a base, of a vertically 
reciprocable staple driving member resili 
ently supported by said base, a die member 
carried by said driving member and recip 

the character described, 
5. 

ted tubular plunger guided for vertical 
niovenent and normally maintained in its 
elevated position, of a die member including 
a web portion guided for a limited recipro-. 
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rocable relative thereto, a slide horizontally 
reciprocable on said base, cam mechanism 
interacting between and positively connect 
ing said driving member and slide, a motion 

5 transmitting device nortially interposed be 
tween said driving member and die member, 
and means for retracting said notion trans 
mitting device from its normal position and 
for returning it to its normal position. 

6. In a device of the character described, 
the combination with a base, of a vertically 
reciprocable staple driving member resilient 
ly supported by said base, a die member car'- 
ried by said driving member and reciprocable 

15 relative thereto, a slide horizontally recipro 
cable on said base, cam mechanism interact 
ing between and positively connecting said 
driving member and slide, a motion trans 
mitting device normally interposed between 

20 said driving member and die member, and 
means for retracting said motion transmit 
ting device from its normal position and for 
returning it to its normal position, said 
means being rendered operative by said 

25 slide. 

O 

7. In a device of the character described, 

the combination with a base, of a staple 
driving member resiliently supported by said 
base, a die member carried by said driving 
member and reciprocable relative thereto, a 
slide reciprocable on said base, cam mech 
inism interacting between said driving mem 
ber and slide, a motion transmitting device 
normally interposed between said driving 
member and die member, and means for 
retracting said motion transmitting device 
from and returning it to its normal position. 

8. In a device of the character described, 
the combination with a base, of a staple driv 
ing member resiliently supported by said 
base, a die member carried by said driving 
member and reciprocable relative thereto, a 
slide reciprocable on said base, cam mech 
anism interacting between said driving mem 
ber and slide, a motion transmitting device 
normally interposed between said driving 
member and die member, and means for 
retracting said motion transmitting device 
from and returning it to its normal position, 
said means being rendered operative by said 
slide. 
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