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To all whom it may concern: 
Be it known that I, FRANK H. WARREN, a 

citizen of the United States, residing at 
Swampscott, in the county of Essex and 
State of Massachusetts, have invented cer 
tain Improvements in Machines for Insert 
ing Fastenings, of which the following de 
scription, in connection with the accom 
panying drawings, is a specification, like 
reference characters on the drawings indi 
cating like parts in the several figures. 
This invention relates to machines for 

inserting previously formed fastenings. The 
invention is herein illustrated as embodied 
in a machine designed especially to insert 
headed tacks of the kind used in the manu 
facture of boots and shoes. For convenience 
the fastenings will hereinafter be referred to 
as tacks, although the invention is also ap 
plicable to machines designed to handle 
other fastenings. Machines of this type 
usually comprise a mechanism for driving 
the tacks, a container or pot into which the 
fastenings are thrown in bulk, a raceway 
which conducts the tacks from the pot to a 
point adjacent to the tack driving mecha 
nism, and a separator operating intermit 
tently to separate the endmost tack from the 
line of tacks in the raceway and to deliver 
the tack so separated to the driving mecha 
S. 
A type of separator mechanism that has 

been much used in machines of this char 
acter includes a tack pick or separator which 
is mounted to move inwardly at nearly right 
angles to the line of tacks in the raceway to 
a point behind the endmost tack in the line, 
then along the raceway to deliver this tack 
to the throat or driver passage to which the 
raceway leads, and finally returns to its 
original position along the same path. The 
driver, of course, descends through the 
driverpassage at the proper point in the cy 
cle of operations of the machine to insert the 
tack so delivered into the work. The tacks 
are supported in the raceway by their heads, 
their shanks or points hanging downwardly, 
and the tack pick or separator engages each 
tack at a point below its head. Conse 
quently when the separator makes its return 
movement, after completing its tack separat 
ing operation, it strikes, one or more of the 
endmost tacks in the line and swings the 

points of these tacks backwardly past one or 
more of the tacks behind them. This action 
frequently results in overlapping or jam 
ming together in the raceway the two or 
three endmost tacks in the line and thus 
clogs the raceway so that in the next cycle 
of operations of the machine the separator 
fails to deliver a tack or else delivers two 
tacks to the driver passage thus choking 
this passage. In either event the normal op 
eration of the machine is interrupted. 
The present invention aims to improve the 

tack separating mechanisms of machines of 
this type especially with a view to over 
coming the difficulty just described and ren 
dering such machines more positive and re 
liable in operation without sacrificing any 
of the well known advantages characteristic 
of mechanisms of this type as heretofore 
constructed. The invention also aims to de 
vise a tack separating mechanism of the type 
above described which can be operated at 
higher speeds than those now in use. 
With these and other objects in view the 

invention provides an operating mechanism 
for a tack pick or separator that moves the 
separator in such a path that not only is the 
difficulty above described entirely obviated, 
but a longer period is afforded in each cycle 
for the line of tacks to advance in readiness 
for the next tack separating operation. 

Referring now to the accompanying draw 
Ings 

Figure 1 is a perspective view of a tack 
inserting machine of a common commercial 
construction but provided with a tack sepa 
rating mechanism embodying this invention; 

Figs. 2, 3 and 4 are plan views (Figs. 2 
and 4 being partly in section) showing, in 
different positions, the parts of the tack 
separating mechanism with which the press 
ent invention is particularly concerned; and 

Fig. 5 is a diagrammatic view showing the 
path of movement of the end of the tack pick 
or separator. 
The machine partially shown in the ac 

companying drawings is disclosed more com 
pletely in Patent No. 1,106,393 granted 
August 11, 1914. For a description of the 
general organization of the machine refer 
ence should be made to this patent. For the 
purposes of the present application it is suffi 
cient to state that the machine includes a 
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driver 2, which reciprocates through a ver 
tical driver passage or throat 4 to which the 
tacks are delivered one at a time by the 
separator, each tack, of course, being driven 
into the work by the driver 2 immediately 
after it has been delivered to the driver pas 
sage. A raceway 6 guides a line of tacks T 
from the tackpot (not shown) to the drive 
passage 4. The movement of this line of tacks down the raceway is prevented during 
a large part of each cycle of Operations of 
the machine by the presence of either the 
driver 2 or the separator 8 in the path of 
movement of the tacks. 
The tack pick or separator 8 is mounted 

in a slot formed in the forward end of a 
separator holder 10 and is secured in any desired position of adjustment by a clamp 
ing screw 12. This holder is pivoted by 
means of a bolt 14 to one end of a lever arm 16 of peculiar shape, as clearly shown in 
Fig. 1, this lever serving both to support 
and move the holder. A stud 18 projecting 
from the lower end of the lever arm 16 en 
ters a short slot 20, curved about the axis 
of the pivot 14, and a spring 22 interposed 
between this stud and the rear end of the 
slot 20 tends to swing the holder 10 about 
the pivot 14 in a clockwise direction and 
thus to unaintain the stud 18 at the forward 
extremity of the slot. The arm 16 is op 
erated, as described more completely in the 
patent above designated, by connections with 
a calm 24 fast on the main shaft of the ma 
chine. Briefly stated, these connections con 
sist of a vertical rock shaft 26 on which the 
lever 16 is mounted and with which nor 
nually it rocks, a spring connection 27, how ever, being provided, as fully explained in 
said patent, to transmit the forward throw 
of the rock shaft yieldingly to the arm 16; 
and another lever arm 28 secured to the up 
per end of the rock shaft 26 and slotted to 
receive a block 29 which is pivotedly sup 
ported on one arm of a bell crank lever 30, 
the other arm of which carries a roll run 
ning in the path of the cam 24. 
The mechanism, so far described is sub 

stantially that which has been used on this 
and similar machines for many years. It 
will be evident from an inspection of Figs. 
2, 3 and 4 that when the lever arm 16 is 
swung forward in the direction indicated 
by the upper arrow in Fig. 2, the separator 
8 will be swung toward, the raceway, about 
the axis of the shaft 26 and the pointed end 
of the separator will enter the line of tacks 
just behind the foremost tack. This swing: 
ing movement will continue until the flat 
face 15 (see Fig. 4) of the separator holder 
strikes the side of the raceway. As the lever 
16 continues to E. forward it will pro 
duce a relative angular movement between 
itself, and the separator. holder 10; that is, 
the holder will turn in a counter clockwise 
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direction about its pivot 14, thus coln press 
ing the spling 22 in the arc shaped slot 20, 
alad causing the separator 8 to slide along 
the raceway from the position in which it 
appears in Fig. 2 to that in which it is shown 
in Fig. 3. This Ilio veinent causes the sep 
arator to deliver the tick whicl it has sep 
arated fro the otler tacks in the line to 
the driver passage 4. 

If no other mechanisi than that just de 
scribed were employed to control the love 
ment of the separator, this member in mak 
ing its return movement would merely re 
trace the path just described. IDuring the 
first part of this return movement it would 
move backwardly along the raceway from 
the position shown in Fig. 3 to that in which 
it appeal's in Fig. 2, and it thus would push 
back wal'dly the foremost tack in the line 
and be very likely to cause exactly the trou 
llc above described. 
The present invention provides lecha 

nisia that causes the separator to move di 
rectly away fron the raceway after it. 
has completed its tack separating opera 
tion along a path that crosses the path of 
movement of the tacks at substantially the 
farthest point down the raceway that the 
separator reaches in making its entire move 
ment. Consequently, all possibility of dis 
turbing the tacks in the raceway is avoided. 
For this purpose a seat or shoulder 32 is 
formed on the holder 10 and a spring stop 
34 is mounted on a stationary part of the 
machine so that it moves into engagement 
with this seat automatically when the sep 
arator holder arrives in the position in 
which it is shown in Fig. 3. At this time 
the separator has completed its forward or 
tack separating novement and is just about 
to begin its return stroke. When the lever 16 
starts to swing backwardly the stop 34 pre 
vents the separator 8 from sliding back along 
the raceway away from the driver passage, 
as it otherwise would do, and compels E. 
separator to swing in a counter clockwise 
direction about the seat 32 as an axis. The 
separator thus moves away from the race 
way along a path that is nearly perpendicu 
lar to the raceway but makes a slightly ob 
tuse angle with the line of tacks in the race 
way. It will be noted that when the sep 
arator is being moved toward the line of 
tacks, the holder 10 and the lever, 16 swing 
together about the axis of the shaft 26 until 
the face 15 of the holder strikes the raceway, 
but when the separator is moved away from 
the raceway the lever swings about the axis 
of the shaft 26 while the holder swings about 
the seat 32 as an axis, the angular relation 
ship between these two parts constantly 
changing during this part of the separator 
movement. It will thus be evident that the 
separator has no component of movement 
toward the line of tacks in the raceway until 
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after it has cleared the raceway. Conse 
quently there is no possibility of the sep 
arator acting on the tacks behind it in any 
way that will crowd them together and pro 
duce the objectionable result hereinbefore 
described. A further advantage of this con 
struction is the fact that since the separator 
moves out of the path of the line of tacks 
immediately after delivering a tack to the 
driver passage, instead of moving back up 
the raceway and then swinging away from 
the line of tacks as in prior constructions, it 
gives the line of tacks a greater part of each 
cycle in which to slide down the raceway 
into position for the next tack separating 
operation to be effected. 
As the lever 16 nears the end of its back 

ward stroke and the parts arrive in Sub 
stantially the positions in which they are 
shown in Fig. 4, a part 11 of the holder 10 
just back of the seat 32 engages the stop 34 
and shortly thereafter swings it out of en 
gagement with said seat due to the move 
ment of the part 11 about the shaft 26. The 
spring 22, which has been under compres 
sion during this time, immediately swings 
the holder 10 about the pivot 14 in a clock 
wise direction and restores the original an 
gular relationship between the lever 16 and 
the holder 10. The separator is now posi 
tioned to repeat its cycle of operations. 
The diagram in Fig. 5 shows clearly the 

path that the point of the separator 8 takes 
in making its cycle of movements. Start 
ing from the point a, it first swings about 
the axis of the shaft 26 across the line of 
tacks, indicated by the line t, to the point b, 
at which time its further movement in this 
direction is stopped by the engagement of 
the face 15 with the raceway 6. The sepa 
rator now is behind the endmost tack in 
the raceway, and it next moves to the point 
o, thus delivering the tack so selected to the 
driver passage 4. The stop 34 now being 
positioned in the seat 32 compels the sepa 
rator 8 to swing away from the raceway 
along the arc c-d. The stop then is moved 
out of engagement with the seat 32 and the 
separator immediately makes the stroke 
da, thus returning to the starting point. 
The stop 34 is secured to the machine 

frame by a screw 36, which passes through 
a slot formed in the shank of the stop, and 
thus permits an adjustment of the stop 
toward and from the seat 32. 
The usual eccentric adjustment is pro 

vided between the block 29 and its con 
nection with the bell crank lever 30 so that 
the limits of the throw of the lever com 
prising the arms 16 and 28 can be ad 
justed along the path of movement of the 
lever, and the point at which the separator 
8 enters and leaves the path of movement 
of tacks in the raceway can thus be varied 
longitudinally of the raceway, The usual 

gage block 38 also is provided on the side of the raceway to aid the operative in 
making this adjustment. When it becomes 
necessary for any reason to adjust the sepa 
rator operating mechanism, the block 29 
is loosened, the main shaft is turned until 
the high point of the cam 24 as shown in 
Fig. 1 is opposite the center of the roller 
on the arm of the lever 30, and then the 
end of the separator-holder 10-the end 
normally adjacent the gage 38-is brought 
into contact with the gage, the contact that 
is established being such that the holder 
may swing away from the raceway as above 
described without hindrance from the gage. 
With the parts of the operating mechanism 
in the positions indicated, the block 29 
is securely attached upon the arm of the 
lever 30, and the mechanism is again ready 
for operation. 

It is obvious that the invention is sus 
ceptible of embodiment in many forms 
differing specifically from that disclosed 
in this application while still operating in 
accordance with the principles herein set 
forth. It will therefore be understood that 
the invention is not limited to the precise 
details of construction herein described. 
Having thus described my invention, 

what I claim as new and desire to secure 
by Letters Patent of the United States is: 

1. In a machine for inserting tacks, the 
combination with a driver passage, a race 
way constructed to lead a line of tacks to 
said passage, and a tack separator for sepa 
rating individual tacks from said line and 
advancing each tack so separated toward 
said driver passage, of operating mechan 
ism for said separator constructed and ar 
ranged to swing the separator toward said 
raceway about one axis and away from said 
raceway about another axis. 

2. In a machine for inserting tacks, the 
combination with a driver passage, a race 
way constructed to lead a line of tacks to 
said passage, and a tack separator for sepa 
rating individual tacks from said line and 
advancing each tack so separated toward 
said driver passage, of operating mechan 
ism for said separator constructed and ar 
ranged to advance said separator to the 
raceway and to move it away from said 
raceway along a path that makes an acute 
angle with the path of said advancing 
movement. 

3. In a machine for inserting tacks, the 
combination with a driver passage, a race 
way constructed to lead a line of tacks to 
said passage, and a tack separator for sepa 
rating individual tacks from said line and 
advancing each tack so separated toward 
said driver passage, of operating mechan 
ism for said separator constructed and ar 
ranged to move the separator away from 
said raceway after it has delivered a tack 
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to said passage along a path that makes an 
obtuse angle with the line of tacks in the 
l'aceway. 

4. In a machine for inserting tacks, the 
contbination with a driver passage, a race 
way constructed to lead a line of tacks to 
said passage, and a tack separator for sepa 
rating individual tacks from said line and 
advancing each tack so separated toward 
said driver passage, of operating mechanism 
for said separator including a separator 
holder and means coöperating with said 
holder to nuove the separator toward and 
from said raceway, said means including a 
stop coöperating with said holder after the 
separator has completed its tack separating 
novement to plevent any movement of the 
separator along said raceway toward said 
line of tacks until the separator has moved 
clear of the path of the tacks in the raceway. 

5. In a machine for inserting tacks, the 
combination with a driver passage, a race 
way constructed to lead a line of tacks to 
said passage, and a tack separator for sepa 
rating individual tacks from said line and 
advancing each tack so separated toward 
said driver passage, of operating mechanism 
for said separator including a separator 
holder, a lever connected with said holder 
and means coöperating with said lever and 
holder to move the separator toward and 
from said raceway, said means g CO 
structed and arranged to change gradually 
the angular relationship between said lever 
and holder during the movement of the sepa 
rator away from the raceway. 

6. In a machine for inserting tacks, the 
combination with a driver passage, a race 
way constructed to lead a line of tacks to 
said passage, and a tack separator for sepa 
rating individual tacks from said line and 
advancing each tack so separated toward 
said driver passage, of operating mechanism 
for said separator including a separator 
holder, a lever connected with said holder, 
and means coöperating with said holder and 
lever to move the separator toward and from 
said raceway, said means including a stop 
constructed and arranged to vary the angu 
lar relationship between said holder and said 
means during the movement of the sepa 
rator away from said raceway. 

7. In a machine for inserting tacks, the 
combination with a driver passage, a race 
way constructed to lead a line of tacks to 
said passage, and a tack separator for sepa 
rating individual tacks from said line and 
advancing each tack so separated toward 
said driving passage, of operating mecha 
nism for EP separator including a sepa 
rator holder and means coöperating with 
said holder to move the separator toward 
and from said raceway, said means includ 
ing a stop constructed and arranged to co 
operate with said holder to cause the sepa 

rator to move away from the raceway alon 
a path different from that in which it ad 
vances to said raceway. 

8. In a machine for inserting tacks, the 
combination with a driver passage, a race 
way constructed to lead a line of tacks to 
said passage, and a tack separator for sepa 
rating individual tacks from said line and 
advancing each tack so separated toward said 
(lriver passage, of operating mechanism for 
Said separatol' including a separator holder 
and means coöperating with said holder to 
move the separator toward and from said 
raceway, said means including a stop, a seat 
in said holder for said stop, said stop being 
movable into and out of said seat and being 
operative when in said seat to cause the sepa 
lator to withdraw from the raceway along 
a different path from that in which it ad 
vanced to the raceway. 

9. In a machine for inserting tacks, the 
combination with a driver passage, a race 
Way constructed to lead a line of tacks to 
said passage, and a tack separator for sepa 
rating individual tacks from said line and 
advancing each tack so separated toward 
said driver passage, of operating mechanism 
for said separator including a separator 
holder and means coöperating with said 
holder to move the separator toward and 
from said raceway, said means including a 
stop, a seat in said holder for said stop, said 
stop being movable into and out of said seat 
anel being operative when in said seat to 
cause the separator to withdraw from the 
l'aceway along a different path from that in 
which it advanced to the raceway, and means 
for moving said stop out of said seat during 
the latter part of the movement of said sepa 
rator away from said raceway. 

10. In a machine for inserting tacks, the 
combination with a driver passage, a race 
way constructed to lead a line of tacks to 
said passage, and a tack separator for sepa 
rating individual tacks from said line and 
advancing each tackso separated toward said 
driver passage, of operating mechanism for 
said separator including a separator holder 
and means coöperating with said holder to 
move the separator toward and from said 
raceway, said means including a stop and a 
seat in said holder for said stop, said sto 
having a part movable into and out of sai 
seat and being operative when in said seat 
to cause the separator to withdraw from the 
raceway along a different path from that in 
which it advanced to the raceway, and said 
holder having a part shaped and arranged 
to engage said stop and move it out of said seat while said separator is making its with 
drawing movement. 

11. In a machine for inserting tacks, the 
combination with a driver passage, a race 
way constructed to lead a line of tacks to 
said passage, and a tack separator for sep 
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arating individual tacks from said line and 
advancing each tack so separated toward 
said driver passage, of operating mechanism 
for said separator constructed and arranged 
to cause the separator to move directly away 
from said raceway after it has completed 
its tack separating operation along a path 
crossing the path of movement of the tacks 
at a point farther down the raceway than 
that at which the path of its advancing 
movement crosses the raceway, said operat 
ing mechanism including a stop operative 
to prevent the separator from entering the 
line of tacks on its movement to initial po 
sition, both said operating means and the 
stop being adjustable to permit the accurate 
determination of the point to which the sep 
arated tack is advanced by the separator. 

12. In a tack feeding mechanism, a race 
way, a tack separator, operating means ar 
ranged to oscillate about a vertical axis for 
moving the separator to cause it to separate 
a tack from the line of tacks in the race 
way and to move the separated tack alon 
the raceway, said means operating thereaf 
ter to return the separator to initial posi 
tion, and means mounted independently of 
the first-mentioned means for preventing the 
entrance of the separator into the line of 
tacks in the raceway. during the return of 
the separator to initial position. 

13. In a tack feeding mechanism, a race 
way, a member arranged to oscillate about 
a vertical axis, a tack separator arranged 
to be moved by said member during its os 
cillation in one direction to cause it to enter 
the line of tacks in the raceway to move a 
tack along the raceway, and a stop for pre 
venting the entrance of the separator into 
the line of tacks in the raceway during the 
return of the separator to initial position. 

14. In a tack feeding machine, a raceway, 

5. 

a tack separator, means for moving the sep 
arator to cause it to separate a tack from 
the line of tacks in the raceway and to pro 
gress the separated tack along the raceway, 
said means operating thereafter to return 
the separator to initial position, and a mem 
ber fixed to the machine frame and arranged 
to coöperate with the separator-moving 
means to cause the withdrawal of the sep 
arator from the raceway after the comple 
tion of its tack-progressing movement and 
to prevent the entrance of the separator into 
the line of tacks in the raceway during the 
return of the separator to initial position. 

15. In a tack feeding mechanism, a race 
way, a member arranged to oscillate about 
a vertical axis, a tack separator arranged to 
be moved by said member in its oscillation in 
one direction to cause it to enter the race 
way and to move a separated tack along the 
raceway, and means operative during os 
cillation of said member in the other di 
rection for locking the separator against 
movement into the line of tacks in the race 
way while the separator is returning to 
initial position. 

16. In a tack feeding mechanism, a race 
way, a member arranged to oscillate about 
a vertical axis, a tack separator, a holder 
for the separator arranged to be moved by 
said member in its oscillation in one direc 
tion to cause the separator to enter the race 
way to move a separated tack along the race 
way, and means for locking the holder to 
prevent it from moving the separator along 
the raceway in operative relation to the 
tacks therein during the oscillation of said 
member in the other direction. 
In testimony whereof I have signed my 

name to this specification. 
FRANK H. WARREN. 

Oopies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. O." 
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