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3,095,999 
FASTENER SEPARATENG AND DISTRIBUTiNG 

MECHANESMS 
Kenneth L. Peterson, Bayport, Minn, assignor, by mesne 

assignments, to United Shoe Machinery Corporation, 
Boston, Mass, a corporation of New Jersey 

Filed June 17, 1960, Ser. No. 36,947 
12 Claims. (Cl. 221—233} 

This invention relates to fastener inserting and more 
particularly to mechanisms for separating fasteners from 
raceways and distributing them to inserting tools. 
Devices for separating fasteners one at a time from a 
single supply raceway and feeding them, also one at a 
time, to a single inserting tool are well known in the 
art. It is also well known to separate a multiplicity of 
fasteners simultaneously from a plurality of raceways 
and distribute them to a corresponding number of insert 
ing tools. Multiple separation is often accomplished by 
a single reciprocating plate having a plurality of picker 
mechanisms as found, for example, in devices for sepa 
rating nails or tacks for delivery to drivers of machines 
which secure heels to partially fabricated shoes. Where 
it is essential that all of the fasteners be driven simul 
taneously they must reach the inserting tools or drivers 
at substantially the same time. However, this require 
ment is encountered relatively infrequently. In the 
majority of applications, however, a ?nite delay can be 
tolerated in the arrival of fasteners at the driving tools 
thus rendering unnecessary the elaborate and costly 
mechanism required for simultaneously picking and 
delivering. An obvious saving will take place if the 
number of supply raceways can be reduced, particularly 
if a single raceway can be employed to feed a plurality 
of drivers at a rapid rate. 

It is an object of this invention to provide a simple 
and inexpensive machine for separating a plurality of 
fasteners from a single raceway and distributing them to 
more than one inserting tool. 

It is another object of this invention to provide a 
machine for separating fasteners from a single raceway 
and distributing them to a plurality of inserting tools with 
sufhcient speed whereby the delay between the delivery 
of the first fastener and the last is a small proportion 
of the over-all operating cycle of the inserting tools. 

It is still another object of this invention to provide 
a device adapted to be used with existing fastener feed 
ing raceways for separating a selected number of fasteners 
from the raceway and distributing them to a plurality 
of inserting tools, which device utilizes a single recipro 
cating separating member. 

In accordance with these objects and as a feature 
of this invention, there is provided a mechanism for dis 
tributing fasteners to a plurality of inserting tools which 
is adapted to remove a plurality of fasteners from a 
single downwardly inclined ‘raceway. The mechanism 
includes a sloping transfer plate mounted for recipro 
cation across the lowermost end of the raceway. A slot 
formed in the plate transversely of its ‘axis of reciproca 
tion is of sufficient length to accommodate a plurality of 
fasteners. Motor means are provided for reciprocating 
the transfer plate laterally across the lower end of the 
raceway. A stationary cam member which is mounted 
in close proximity to the transfer plate engages the lower 
most fastener in the slot urging all the fasteners gradually 
upwardly of the slot. Spaced above the transfer plate 
and laterally from the raceway are a plurality of con 
duits each leading to a separate fastener inserting tool. 
A guiding plate which slopes downwardly and away from 
the upper edge of the transfer plate is provided with a 
plurality of fastener guiding passageways each of which 
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leads to a conduit. Hence, as the transfer plate is re 
ciprocated, the cam urges the fasteners out of the slot 
one at a time and. into the guideways from which they 
drop into the conduits. The conduits are spaced in pre 
determined relationship and if the transfer plate is per 
mitted to move the full length of their spacing all of 
the conduits will receive a fastener. However, means in 
the form of levers mounted ‘for movement separately and 
together into the path of an abutment depending from 
the transfer plate are provided to stop the lateral move 
ment of the plate before all of the fasteners have been 
cammed out of the slot whereby less than all of the 
conduits will be fed with fasteners. The appropriate 
selection of the number of levers moved into operative 
position determines the number of conduits which will 
be fed. 
The above and other features of the invention including 

various novel details of construction and combinations 
of parts will now be more particularly described with 
reference to the accompanying drawings and pointed out 
in the claims. It will be understood that the particular 
machine embodying the invention is shown by way of 
illustration only and not as a limitation of the invention. 
The principles and features of this invention may be 
employed in varied and numerous embodiments without 
departing from the scope of the invention. 

In the drawings, 
FIG. 1 is a plan view of a separating and delivering 

machine embodying the invention which operatively con 
nects a single supply hopper and raceway to a plurality 
of inserting tools; 

FIG. 2 is a plan view on enlarged scale of a portion 
of the machine shown in FIG. 1; 

FIG. 3 is a view similar to FIG. 2 with parts of the 
machine in different operative positions; 

FIG. 4 is a section taken along the line IV-IV of 
FIG. 3; and 

FIG. 5 is a section taken along the line V—V of 
FIG. 3. 

Referring to FIG. 1, the invention is shown embodied 
in a fastener separating and distributing mechanism 2 
which receives fasteners from a continuously operating 
supply hopper 4 and which delivers the fasteners one at 
a time to a plurality of inserting tools 6. The fasteners, 
which are for convenience illustrated as screws, are not 
restricted thereto but could as well be nails, rivets, bolts, 
etc. The hopper 4 which forms no part of this invention 
could be any conventional delivery mechanism for supply 
ing fasteners to a raceway. The illustrated hopper 4 is 
similar to that shown in US. Patent No. 2,819,465, is 
sued January 14, 1953, to D. B. Mcllvin. Similarly, the 
inse‘ting tools 6 may be nail drivers, riveting tools or the 
like and also form no part of the invention per se. 

Referring more particularly to FIGS. 2 through 5, the 
separating and distributing device 2 comprises a main 
body or block 8 of irregular con?guration which is se 
cured to any convenient supporting frame 10. Fasteners 
are supplied continuously to the device 2 from a down 
Wardly inclined raceway 12 which is ?lled from the de 
livery hopper 4. A transfer plate 14 is mounted for slid 
ing movement in a guideway 16 in the upper surface of the 
body 8. The plate slopes downwardly generally parallel to 
the raceway. Movement is imparted to the plate 14 by 
any convenient means such as an air motor 18 which is 
shown secured to the frame 10 by a bracket 19. The air 
motor, which may be of any standard commercial design, 
is illustrated only schematically and comprises a cylinder 
20 containing a double acting piston 22 connected by a 
rod '24 to a bar 26 attached to the left-hand end of the 
transfer plate. Alternate pressurization and evacuation of 
the opposite ends of the cylinder 20 causes the piston 22 
to reciprocate in conventional manner. 
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A slot or cavity 28 of sui?cient length to accommodate 
a plurality of fasteners is formed in the plate 14 trans 
versely of its axis of reciprocation. The slot is de?ned 
in part by a substantially U-shaped bracket 30 secured to 
the undersurfacc of the plate 14. When the plate 14 is 
in the position shown in FIG. 2, the slot 28 is in fastener 
receiving location in alignment with a stationary raceway 
slot 32 which is a continuation of the raceway 12. In this 
position fasteners in the raceway are free to slide by gravity 
into the slot 28. 
Mounted above, and also serving to hold the plate 14 

in the guideway 16, is a stationary camming plate 40. 
Conventional slot and screw connections 42 mount the 
plate 40 for adjustment on the body 8. The plate 40 is 
formed with a ?rst fastener engaging surface 44 which is 
in alignment with the raceway slot 32 whereby when the 
plate 14 is in the FIG. 2 position, the head of the lower 
most fastener in the slot 28 engages the surface 44. Con 
tiguous with the ?rst surface 44 is a beveled camming 
surface 46 which, as seen in FIGS. 2 and 3, extends 
obliquely to the major axis of the plate 14 and slopes 
downwardly opposite to the general slope of the plate. It 
will be seen that as the slide is moved from the FIG. 2 
to the FIG. 3 position, the lowermost fastener in the 
slot 28 engages the camming surface 46 which urges not 
only it but all the fasteners in the slot upwardly opposite 
to the direction in which they entered the slot 28. When 
this transfer movement takes place, the upper edge 48 of 
the plate 14 engages the lowermost fastener then in the 
raceway slot, as seen in FIG. 3, retaining the remaining 
fasteners in the raceway slot 32 until the slot 28 in the 
transfer plate 14 becomes realigned therewith. 

Directly beneath the plate 14 the block or body 8 is 
relieved in the area designated 50 to accomomdate the 
depending shanks of the fasteners carried by the slot 28. 
Adjacent the upper edge of the plate 14, as seen in FIG. 
4, the block is also relieved as at 51. A plurality of drop 
tubes 52 having slotted openings 54 are uniformly spaced 
in the block 8 laterally of the raceway 12. Secured to the 
lower ends of the drop tubes 52 are fastener conduits 56 
each leading to one of the inserting tools 6. The tubes, 
which may for the purpose of this invention be considered 
part of the conduits, are designated in the drawings as 
a, b, c, d, e and f, reading from left to right, respectively. 
A fastener guiding plate 58 is located adjacent the upper 
edge of ‘the transfer plate 14 and is ‘inclined downwardly 
away from the plate. A plurality of curved fastener 
guideways 59 are formed in the guiding plate 58 and each 
leads to a drop tube 52. When the fasteners are cammed 
out of the slot ‘28, they slide by gravity suspended by 
their heads on the plate 58 down the guideways 59 enter 
ing the drop tubes 52 and then pass by gravity to the 
inserting tools. The oblique angle of the cam plate 40 
and the lateral spacing of the passageways 59 are cor 
related so that each fastener is cammed out of the plate 
in exact alignment with the opening of a guideway 59. 
The beveled fastener engaging surface 46 is downwardly 
inclined toward the drop tubes to facilitate the fasteners 
passing from the slot 28 into the guideways. 
The illustrative embodiment of the tool is shown as 

capable of providing fasteners for six inserting tools. 
It is obvious that this number may be increased or de 
creased by using larger or smaller machines. However, 
without building separate machines if it is desired to 
feed less than six tools, means are provided for limiting 
the extent of reciprocating movement of the transfer 
plate 14. Normally the length of the reciprocating 
stroke of the plate 14 is equal to the stroke of the piston 
22. To reduce the length of the stroke ‘there is depend 
ing from the right-hand end of the slide 14 an abutment 
or boss 60 and pivotally secured by a screw 62 threaded 
in the block 8 are a ‘plurality of stops in the form of 
arms mounted to engage the abutment 60 to restrict 
left-hand movement of the plate 14. While the number 
of stops may total one less than the number of drop 
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tubes, the illustrative machine is shown having only two 
such stops or arms 64 and 66. The arms have handles 
68 and 70, respectively, and normally are placed in a 
depressed or inoperative position illustrated by arm 64 
in FIG. 5. The arms are yieldingly held together by a 
spring-biased detent 72 in an enlarged portion 73 of the 
arm 64 which engages a depression 74 in the arm 66. 
A detent 78 in the block 8 projects to the right and is 
engage-able in a depression 80‘ in the arm 66 to maintain 
it and all arms attached to it in the upper or operative 
position. The arms operate in the following manner. 
When it is desired to supply fasteners to all six of the in 
serting tools, the arms are lowered in their inoperative 
position below the path of movement of the abutment or 
boss 60. When it is desired, for example, to supply 
fasteners to ?ve of the six tools, ‘the arm 66 is elevated 
to the operative position as seen in FiGS. 3 and 5, where 
in ‘the detent 78 engages the depression 80. The arm 
‘then is in position to contact the left-hand surface of the 
abutment 60 as shown in FIG. 3 which assures that the 
lowermost fastener in the slot 28 will never reach ‘the 
drop tube or since the left—hand movement of the transfer 
plate 14 will stop before the slot 23 reaches the guideway 
59 leading to the tube a. Should, however, it be desired 
to supply four of the six inserting tools, the arm 64 is 
also elevated into operative position whereupon the detent 
72 will maintain it in engagement with the arm 66 which 
in turn is maintained in elevated position by the detent 
78. The width of ‘the enlarged portion 73 on the arm 
64, as well as the width or lateral spacing of all of the 
arms, corresponds to the lateral spacing of the drop tubes 
52. When the right-hand surface of the portion 73 is 
engaged by the left-hand surface of the abutment 60, the 
movement of the transfer plate 14 will stop before the 
slot 28 becomes aligned with the guideway 59 leading 
to the drop tube b. It is obvious therefore that by the 
addition of the appropriate number of stops to a maxi 
mum of one less than the number of drop tubes, any 
number of fastener inserting tools from one to six may 
be fed from a single raceway and hopper. 

Having thus described my invention, what I claim as 
new and desire to secure by Letters Patent of the United 
States is: 

1. A machine for feeding fasteners to a plurality of 
inserting ‘tools having, in combination, an inclined chute 
fastener supplying raceway, a plurality of conduits ad 
jacent said raceway and each leading to an inserting tool, 
‘a transfer plate having a single fastener cavity for receiv 
ing fasteners from the raceway, said cavity being of 
su?icient length to accommodate at the same time at 
least as many fasteners as there are conduits, means for 
actuating said transfer plate to move from a position 
where said fasteners enter said cavity from said raceway 
to positions where said fasteners are deposited in said 
conduits and means operative in response to movement 
of the transfer plate for removing fasteners from the 
cavity one at a time ‘and depositing them each in a 
separate conduit. 

2. A machine for feeding fasteners to a plurality of 
inserting tools having, in combination an inclined chute 
fastener supplying raceway, a plurality of conduits ad 
jacent said raceway and each leading to an inserting tool, 
a transfer plate having ‘a single slot for receiving fas 
teners, said slot being of sufficient length to accommodate 
a plurality of fasteners at the same time, means for 
actuating said transfer plate to move from a position 
where said fasteners enter said cavity from said race 
way to positions where said fasteners are deposited in 
said conduits and a cam member engageable with the 
endmost fastener contained in said slot to urge the 
fasteners out of said slot and each into a separate conduit 
as the plate moves away from the fastener receiving 
position. 

3. A machine for feeding fasteners to a plurality of 
inserting tools having, in combination, a fastener supply 
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ing raceway, a plurality of conduits adjacent said race 
way and each leading to an inserting tool, a transfer 
plate having a single slot for receiving fasteners, said slot 
being of sufficient length to accommodate a plurality of 
fasteners at the same time, means for reciprocating the 
transfer plate from a fastener receiving position, where 
fasteners from the raceway enter the slot, through a 
delivery cycle, where fasteners from the slot can enter 
the conduits, and back to the fastener-receiving position, 
a cam member engageable with the endmost fastener 
contained in said slot to urge the fasteners out of said slot 
and each into a separate conduit as the plate moves away 
from the fastener receiving position, and selective means 
for terminating the reciprocation of the plate before all 
of the fasteners have been cammed from the slot whereby 
less than all the conduits will be fed with fasteners. 

4. A machine for feeding fasteners to a plurality of 
inserting tools having, in combination, a single inclined 
chute raceway, a sloping transfer plate mounted for 
reciprocation across the lowermost end of the raceway, 
the plate having a slot extending downwardly and trans 
vcrsely of its axis of reciprocation and of sufficient length 
to accommodate a plurality of fasteners at the same 
time, a cam member engageable with the lowermost 
fastener in the slot and formed to urge the fasteners 
gradually upwardly of the slot as the transfer plate is 
reciprocated, a plurality of conduits adjacent the upper 
edge of the transfer plate and laterally spaced from the 
raceway, each conduit leading to an inserting tool, 
and means for reciprocating the plate from a fastener 
receiving position with the slot aligned with the raceway 
to successive positions with the slot opposite the conduits, 
whereby the cam urges one fastener into each conduit 
as the plate reciprocates. 

5. A machine for feeding fasteners to a plurality of 
inserting tools having, in combination, a fastener supply 
ing raceway, a plurality of conduits adjacent said race 
way and each leading to an inserting tool, a transfer 
plate, said plate having a single slot for receiving fas 
ten-ers, said slot being of sufficient length to accom 
modate a plurality of fasteners at the same time, a 
plurality of fastener guideways adjacent the transfer 
plate, each guideway leading to a conduit, means for 
reciprocating said transfer plate from a fastener-receiv 
ing position, where said fasteners can enter said slot 
from said raceway, through a delivery cycle, where said 
fasteners can be deposited into said guidewtays and a 
cam member engageable with the endmost fastener con 
tained in the slot to urge the fasteners out of the slot 
and into the guideways one at a time as the plate re 
ciprocates. 

6. A machine for feeding fasteners to a plurality of 
inserting tools having, in combination, a single down 
wardly inclined raceway, a sloping transfer plate mounted 
for reciprocation across the lowermost end of the race 
way, the plate having a slot extending downwardly and 
transversely of its axis of reciprocation and of suf?cient 
length to accommodate a plurality of fasteners at the 
same time, a cam member engageable with the lower 
most fastener in the slot to urge the fasteners gradually 
upwardly of the slot as the transfer plate is reciprocated, 
a plurality of conduits adjacent the upper edge of the 
transfer plate and laterally spaced from the raceway, 
each conduit leading to an inserting tool, means for re 
ciprocating the plate from a fastener receiving position 
with the slot aligned with the raceway to successive posi 
tions with the slot opposite the conduits, whereby the 
cam urges one fastener into each conduit, and means 
for shortening the reciprocating stroke of the transfer 
plate whereby less than all of the conduits will be fed 
with fasteners. 

7. A machine for feeding fasteners to a plurality of 
inserting tools having, in combination, a single down 
wardly inclined raceway, a sloping ‘transfer plate having 
a slot extending downwardly and transversely of its 
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6 
upper edge and of sufficient length to accommodate a 
plurality of fasteners at the same time, a plurality of 
conduits laterally spaced from the raceway, each con 
duit leading to an inserting tool, a guiding plate adjacent 
the upper edge of the transfer plate and sloping down 
wardly away from said transfer plate, a plurality of 
fastener guideways in the guiding plate each leading to 
a conduit, means for reciprocating the transfer plate from 
a fastener-receiving position, where fasteners from the 
raceway enter the slot, through a delivery cycle, where 
fasteners from the slot can enter the guideways, and back 
to the fastener-receiving position, and a cam member 
engageable with the lowermost fastener in the slot to 
urge the fasteners gradually upwardly of the slot and 
each into a separate guidcway as the transfer plate is 
reciprocated. 

8. A machine for feeding fasteners to a plurality of 
inserting tools having, in combination, a fastener supply 
ing raceway, a plurality of conduits adjacent said race 
way and each leading to an inserting tool, a transfer 
plate having a single slot for receiving fasteners, said slot 
being of sufficient length to accommodate a plurality of 
fasteners at the same time, means for reciprocating the 
transfer plate from a fastener-receiving position, where 
fasteners from the raceway enter the slot, through a 
delivery cycle, where fasteners from the slot can enter 
the conduits, and back to the fastener-receiving position, 
a cam member engageable with the endmost fastener 
contained in said slot to urge the fasteners out of said 
slot and each into a separate conduit as the plate re 
ciprocates, an abutment depending from the transfer 
plate, and a stop manually movable into the path of 
the abutment to arrest the movement of the plate before 
all of the fasteners have been cammed out of the slot 
whereby less than all of the conduits will be fed with 
fasteners. 

9. A machine for feeding fasteners to a plurality of 
inserting tools having, in combination, a fastener supply 
ing ‘raceway, a plurality of conduits laterally spaced from 
the raceway a predetermined distance and each leading 
to an inserting tool, a transfer plate, said plate having a 
single slot for receiving fasteners, said slot being of suffi 
cient length to accommodate a plurality of fasteners at 
the same time, means for actuating said transfer plate 
between a fastener-receiving position, where said fasteners 
can enter said slot from said raceway, and positions 
where said fasteners can ‘be deposited into said conduits, 
and a cam member engagoable with the endrnost fastener 
contained in said slot to urge the fasteners out of said 
slot and each into a separate conduit as the plate re 
ciproeates, an abutment depending from the transfer 
plate, and a plurality of stops mounted for movement 
separately and together into the path of said abutment 
at positions which are laterally spaced corresponding 
to the spacing of the conduits, said stops being engage» 
able with the abutment before all of the fasteners have 
been cammed out of the slot whereby less than all of 
the conduits will be fed with fasteners. 

10. A machine for feeding fasteners to a plurality 
of inserting tools having, in combination, a single down 
wardly inclined raceway, a sloping transfer plate having 
a top edge coplanar with the top surface of the raceway, 
means for reciprocating the plate across the lowermost 
end of the raceway, the plate having a slot extending 
downwardly and transversely of its axis of reciprocation 
and of a su?icient length to accommodate a plurality of 
fasteners at the same time, the slot being so positioned 
on the transfer plate that when the transfer plate is in 
the article-receiving position the slot is aligned with and 
forms a continuation of the naceway, a plurality of con 
duits laterally spaced from the raceway a predetermined 
distance, each conduit leading to an inserting tool, a 
guiding plate ‘adjacent the upper edge of the transfer plate 
and sloping downwardly away from said transfer plate, 
a plurality of fastener guideways in the guiding plate 
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each leading to a conduit, a cam member engageable 
with the lowermost fastener in the slot to urge the 
fasteners gradually upwardly of the slot and each into 
a separate guideway as the transfer plate is reciprocated, 
an abutment depending from the transfer plate, and a 
plurality of stops mounted for movement separately 
and together into the path of said abutment at positions 
which are laterally spaced corresponding to the spacing 
of the conduits, said stops being engageable with the 
abutment to arrest the movement of the plate before all 
of the fasteners have been carnmed out of the slot where 
by less than all of the conduits will ‘be fed with fasteners. 

11. A machine for feeding fasteners to "a plurality of 
inserting tools having, in combination, a downwardly in 
clined raceway, a sloping transfer plate at the lower end 
of the raceway, the plate having a slot extending down 
wardly from its upper edge and transversely of its axis 
of reciprocation to receive fasteners from the raceway, 
said slot being of sufficient length to accommodate a 
plurality of fasteners at the same time, a plurality of 
conduits laterally spaced from the raceway at predeterm 
ined distances, each conduit leading to an inserting tool, 
a guiding plate adjacent the upper edge of the transfer 
plate and sloping downwardly away from said transfer 
plate, a plurality of fastener guideways in the guiding 
plate each leading to a conduit, means for reciprocating 
said transfer plate between a fastener-receiving position 
where said fasteners can enter said slot from said race 
way to positions where said fasteners can be deposited 
into said guideways and a cam member engageable with 
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the lowermost fastener in the slot to urge the fasteners 
gradually upwardly of the slot and each into a separate 
guideway as the transfer plate is reciprocated. 

12. A machine for feeding fasteners to a plurality of 
inserting tools having, a combination, a downwardly in 
clined ‘raceway, a sloping transfer plate, the plate having 
a slot extending downwardly and transversely of its axis 
of reciprocation and of a sufficient length to accommodate 
a plurality of fasteners at the same time, a plurality of 
conduits laterally spaced from the raceway a prede 
termined distance, each conduit leading to an inserting 
tool, means for reciprocating said transfer plate between 
a fastener-receiving position, where said fasteners can 
enter said slot from said raceway to positions Where said 
fasteners can be deposited into said conduits and a cam 
member engageable with the lowermost fastener in the 
slot to urge the fasteners gradually upwardly of the slot 
and each into a separate conduit as the transfer plate 
is reciprocated. 
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