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~
Be it known that we, Josepm BarTLETT
Davies and Harcourt BeLw, subjects of the

-King of Great Britain, and residents of No.

330 Flinders Lane, Melbourne, accountant,
and No. 12 Sturt street, South Melbourne,
engineer, respectively, in the State of Vic-

toria, Commonwealth of Australia, have in-

vented a new and Improved Machine for
Forming Enlarged or Extended Heads
Upon Nails and the Like, of which the fol-
lowing is a specification. :

This invention relates to a new and im-
proved machine for forming enlarged or
extended heads upon nails and the like in
which such enlargement or extension con-
sists of a separate disk or washer.

This invention refers more particularly
to a machine for the manufacture of nails
having dome or inverted-cup=shaped heads
of sheet metal for use with corrugated iron.
Though this invention is hereinafter de-
scribed as relating more especially to a ma-
chine for forming the enlarged or extended
heads upon nails of the kind mentioned it
will be well understood that it is equally
applicable to the formation of enlarged or
extended heads upon other cognate articles
such as screws, etc., and in this specification
the term “mnails” will be intended to in-
clude all such. Furthermore the  term
“disks ” will be intended to include washers
and the like from which such enlarged or
extended heads might be formed. These
nails with ‘dome or inverted-cup-shaped
heads are at present manufactured by hand
by passing the shank of a nail through a
hole in a disk and then subjecting the same
to pressure or percussion between suitable
dies. The disk is thus clenched upon the

~ head and made. of the required shape and

45

the nail is then dipped in molten zinc and
galvanized whereby the enlarged or ex-
tended head is rigidly secured.

The object of our invention is to provide
a machine in which the operation of affixing
the disk to the nail is mechanically effected

thereby producing a nail with an enlarged.

or extended head in a state fit for galva-
nizing. We accomplish this object by pro-
viding a machine comprising three separate

-means for assemblin
-disks one at a time, gc)'means for uniting

mechanisrh_'s‘:— (a) means for assembling
and delivering the nails one at.a time, ()
and delivering the

the said individual nails and disks and sub-
Jecting them to pressure between suitable
dies. " In the machine hereinafter described
there are six each of these respective mecha-
nisms (that is to say six nails and six disks
being fed at the same time) though the
machine may be adapted for any convenient
number.- R ’ '

In order that our invention may be the
better understood we will now proceed to
describe the same by reference to the ac-
companying drawings, in which :—

Figure 1 comprises two separate views of
the nail which this machine as hereinafter
described is designed to manufacture it be-
ing however understood that our invention

is not. confined entirely to the manufacture -

of these particular nails. Fig. 2 is a side
elevation of our improved machine complete
taken from the right hand side.” Fig. 8 is a

vertical transverse section through the cen-

ter of the machine. Fig. 4 is a front view
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of - the machine shown partly in section. -

Fig. 5 is a detail view in plan of the die
cylinder and pressure plungers showing the

operating mechanism in conjunction there-

with. Fig: 6 is a detail view in plan of the
mechanism for assemhbling and delivering

‘the nails one at a time:as discharged from

the nail magazine, Fig. 7 is a side elevation
of a portion of the left hand side of the ma-
chine showing the operation of the tripping
or cut off gear. Fig. 8 is a detail view in

plan of the disk magazine showing the races .

with the mechanism for delivering the said
disks or washers one at a time. Fig. 9 is a
section of a portion of the machine looking
from the left hand showing the mechanism

for delivering the disks one at a time and.

also the operation of the cut off gear for
stopping the feed of both nails and disks.
Fig. 10 15 a detail view being a side eleva-

tion partly in section of ome of the disks

and the end of the disk race showing a nail
being forced through a disk. Fig. 11 is a
similar detail view of a die and pressure

plungers. Fig. 12.is a detail view in front -
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elevation partly in section of three of the
channels and jaws through which the nails

are forced by reciprocating plungers. Fig. -

13 is a horizontal section of the reciprocat-
ing’ beam carrying the pressure plungers
showing pump mechanism for maintaining
the pressure. Fig. 14 is a longitudinal en.
larged section of the said beam taken upon
the line z—a of Fig. 13. Fig. 15 is a cross
section also enlarged of the said beam taken
upon the line of the pump. Fig. 16 is a de-
tail perspective view of one of the gates
for taking up the nail from its race and
transferring it to the chute, Figs. 16* and 16°
are respectively a detail vertical section and
a plan-view showing the gate with its in-
clined extension and the nail after being
fed to the gate. Figs. 16° and 162 are re-
spectively a detail section and a plan-view
showing the nail in vertical position after
being fed from the race to the gate, and
Figs. 17 and 18 are perspective views of
other details.

Similar letters of reference indicate corre-
sponding parts in the different figures of
the drawings.

Referring to Fig. 1 A represents a nail
and B a disk which forms upon the said nail
an enlarged or extended head. The nails
A are preferably ordinary wire nails having
wings upon the under face of the head
while the disks B are made preferably from
tin plate being stamped out in such a way
that a number of burs are formed upon the
upper face while the disk itself is preferably
slightly domed or dished inversely to assist
in the operation of feeding as hereinafter
described. As these nails A are forced home
the said burs engage with small projecting
wings upon the under face of the nail head
the securing of the disks being completely
effected by the subsequent dipping in molten
zinc or galvanizing.  This machine will be
heérein described as relating to the manu-
facture of these nails as shown in Fig. 1
but it may be modified so that it may be
adapted for the formation of enlarged or
extended heads of other disks upon other
nails. : :

1 is the main framework of the machine
which is constructed of two side frames,
one erected upon each side with cross beams
and stay rods comprising together ‘a rec-
tangular frame. Upon the left hand side
of this framework are mounted a fast pulley

.2 and a loose pulley 3 driven by a belt 4, the

fast pulley 2 also constituting the fly wheel
of the machine. These pulleys 2 and 3 are
mounted upon a cross shaft 5 working in
suitable bearings upon the framework 1,
and carrying upon its other end, on the
right hand side of the machine, and upon
the outside of the framework, a spur pinion
6 which gears with a spur wheel 7 upon the
main shaft 8. This main shaft 8 is mounted
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in suitable bearings in the framework 1, and
extends across the machine from side to
side.  Upon the other end of the main shaft

'8, that is to say upon the left hand side of

the machine, is provided an eccentric 9 hav-
ing an antifriction roller 10 engaging a slot
11 in a downwardly projecting arm 12.
This arm 12 is secured to another cross shaft
13, which also extends across the machine
from side to side working in suitable bear-
ings within the framework 1 and is actuated
with a reciprocating or rocking motion by
means of the eccentric 9 and arm 12. The
rocking shaft 13 carries at each end a for-
wardly projecting arm 14 connected to ver-
tical connecting rods 15, one upon each side

attached at their upper ends to a cross beam .

16 working in vertical guides 17 one upon
each side of the framework 1.

The mechanism for assembling the nails
and delivering them one at a time is as fol-
lows:—At the top of the framework 1 is a
magazine 18 of known construction having
in its floor or bottom a series of slots or
channels 19. This magazine 18 is hinged
at its forward lower edge and is connected
by rods 20 to cranks 21 mounted upon each
end of a rotating shaft 22. The magazine
18 is thus actuated with a vertical swinging
motion by which the nails therein are sepa-
rated and caused to fall into the said slots
or channels 19 suspended from their heads
as shown in Fig. 3. The rotating cross shaft
22 is operated from the main shaft 8 by a
series of spur wheels and piniens. The shaft
22 carries a toothed wheel 23 gearing with
a spur wheel 24 mounted loosely upon the
rocking shaft 13 which is driven by a spur
pinion upon the shaft 8 preferably formed
by a series of teeth 25 (Fig. 5) being cut
upon the surface thereof.

The magazine 18 is provided with a series
of inclined races 26 extending forward from
its lower edge and corresponding with the
slots or channels 19. At each upward mo-
tion of the magazine 18 the nails hanging
in the slots or channels 19 are delivered by

gravity into the inclined races 26 down

which they pass as shown in Fig. 8. At the
lower end of each of these races 26 suitable
mechanism is provided for separating out
the nails and delivering them one at a time,
which is shown more particularly in detail
in Fig. 6. For this purpose each race 26 is
provided with two fingers 27 and 28, the for-
ward finger 27 working upon the upper face
of the said race, and the rearward finger 23

Dbelow the same. The fingers 27 and 28 are

mounted upon upwardly projecting brackets
29 upon a reciprocating shaft 30. The rear-
ward fingers 28 operating on the under side
of the races 26 project from the left hand
side of the brackets 29 and are pointed at
their ends to enable them to readily pass
between the shanks of the nails. These fin-
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.gers 98 bear against springs 31 upon the

side of the brackets 29 whereby they are
perinitted to give should they at any time

engage an uneven shank or other obstruc-

tion. The forward fingers 27 working upon
the upper faces of the races 26 are mounted

- upon the right hand side of the brackets 29.

12

20

30

85

40

46

50

1.3

60.

5

left hand side.

The fingers 27 and 28 are so arranged upon
the brackets 29 that when the reciprocating
shaft 30 moves to the right hand side the
fingers 27 extend across the face of the races
26 while the fingers 28 are withdrawn from
the same and as the shaft 30 is moved across
to the left hand side of the machine the fin-
gers 27 are withdrawn from the races 26
while the fingers 28 extend across the same.
The fingers 27 and 28 thus alternately cross
the races 26 and subject the nails to inter-
mittent rests cutting them off one at a time
and delivering them in regular consecutive
crder as required. The shaft 30 is given
reciprocating motion by means of a vertical
sliding plate 32 of variable width which en-

‘gages a slot in the said shaft 30. The slid-

ing plate 32 is connected at its lower end to
the beam 16 before described and works
against a spring 33 upon the shaft 30.: The
width of the shiding plate 82 is less at its
upper end so “that it operates the shaft 30
and the brackets 29 and fingers 27 and 28
toward the left hand side of the machine
upon the upward motion of the beam 16.
At the bottom of the nail races 26 is pro-
vided a series of gates 34 (one for each
race) mounted upon a reciprocating shaft
35 (see Fig. 16). This reciprocating shaft

35 receives its cross motion from a vertical

sliding plate 36 engaging a slot within the
same and attached at its lower end to the
beam 16. The sliding plate 86 is also of
variable width and being wider at its up-
per end the shaft 35 is moved to the farthest
extent toward the left hand side of the ma-
chine when the beam 16 is at its lowermost
position. 'The gates 84 are made of peculiar
shape having inclined extensions 37 upon
their lowermost edge upon the left hand
side wirch engage the shanks of the nails
so as to keep their points back just as the
nails leave the races and gradually bring the
nails into a vertical position to insure that
they are fed point foremost. These gates
34 are provided with recesses 88 which coin-
cide with the lowermost end of each corre-
sponding race 26 when the said gates 84 are
moved across to the farthest extent upon the
Immediately beneath each
race 26 is provided a chute 39 having a tube
40 through which the nails pass point fore-
most without being liable to jam or capsize.
These tubes 40 leading from the chutes 39
discharge into inclined recesses 41 formed
in covers 42 held upon.a stationary cross
beam 43 by means of thumb nuts 44. With-
in this cross beam 43 are a series of vertical

channels 45 within which work plungers 46
attached to the reciprocating cross beam 16
by set screws 47 while at the bottom of each
channel 45 is a pair of jaws 48 having

springs 49. The recesses 41 are arranged at -

the side of the channels 45 and the nails pass
therefrom into the said channels 45 as the
plungers 46 rise and are then driven through
the jaws 48 as the said plungers 46 descend.

The mechanism for assembling and feed-

.ing the disks one at a time consists of a disk

magazine 50, which is constructed as shown
more particularly in Fig. 8. This disk maga-
zine 50 rests-upon an’adjusting screw 51 at

the back, by which its elevation may be regu-

lated and is provided with an inclined floor
or bottom 52 at the rear having a series af
plates or fingers 53 which divide the said
flecor or bottom 52 into a number of chan-
nels 54 corresponding with the number of
nail races previously described. Each of
these channels 54 connects with a disk race
55. The front of the disk magazine 50 is
formed by a curved plate 56, the lowermost
edge of which is formed with a series of
vents 57 -corresponding with the races 55,
and so shaped that the disks can only pass
through in one way when lying with the
burs projecting upward, and each vent 57
is made of such a size to conveniently ac-
commodate the bur.. The magazine 50 is
provided with revolving brushes 58 mounted
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upon. a cross shaft 59 and moving in the di- .

rection as shown by the arrows. This cross
shaft 59 with the brushes 58 is driven by a
sprocket wheel 60 actuated by a chain 61

100

driven from a toothed sprocket 62 upon the

cross shaft 5 before described. The chain
61 passes over suitable idlers 63 and 64
mounted in convenient positions upon the
machine to keep the chain 61 in a proper po-
sition, not to interfere with the other work-
ing parts of the machine. The revolving
brushes 58 continually agitate the disks and
by removing those which do not assemble
in the proper position with burs upward to
pass through the vents 57 into the races 55
maintains the feed of the said disks. The

disks on entering the races 55 through the

vents 57 pass downward by gravity, and for
this purpose the races 55 are formed upon
the upper face of a plate 65 curved at its
lower end. These races 55 are formed with
an open slot upon the upper side through
which the burs project and the disks slide
downward therein by gravity each one over-
lapping that immediately below it, as shown
in Fig. 10. Above the plate 65 is mounted
a further series of rotating brushes 66 mount-
ed upon the cross shaft 67 driven by a
sprocket wheel 68 having a chain 69 actu-
ated by a further sprocket wheel 70, mounted

upon the cross shaft 22. The rotating

brushes 66 are so positioned upon - the

-shaft 67 that an impetus or.acceleration is
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given to the disks in the races 55 at the mo-
ment when the last disk is to be fed forward
on to the dies as hereinafter described. At
the lower end of the plate 65 is provided a
series of forwardly projecting spring fingers
71 (one for each race 55) mounted upon the
under surface of a cross bar 72 working in
suitable bearings 78 upon each side of the
‘plate 65. These spring fingers 71 bear upon
the ' last disk in each race and prevent it

_from being fed forward on to the dies until

the requisite time. The cross bar 72 is pro-
vided with an upwardly extending arm 74
having a spring 75 attached at its other end
to the plate 65. The arm 74 bears against
a cam 76 having a flat face 77, which is
mounted upon the shaft 67 and is so posi-
tioned that when the flat face 77 allows the
fingers 71 to rise (as shown in dotted lines
in' Fig. 9) the disks are allowed to move
forward on to the dies which are then in
position as hereinafter described.

The dies upon which the nails are shaped
are formed upon an intermittently rotafing
cylinder as shown more particularly in
IFigs. 10 and 11 and each series or row of
dies corresponds with the number of nail
and disk races. The dies 78 are mounted in
horizontal rows or series upon the face of
the cylinder 79, and in the accompanying
drawings eight of such rows or series are
shown. Each die 78 is provided with an in-
ternal hole 80 corresponding with the shank
of the nail, and is held in place by a set
screw 95 so that they may be at any time
removed or adjusted if required. Rach die
is of a shape corresponding with that of the
finished nail head. The cylinder 79 is pro-
vided with an internal bore 81 and also with
a number of holes 82 corresponding with
the central holes 80 of the dies 78, and these
holes 82 pass right through to the internal
bore 81. Intermittent rotating motion is
imparted to the cylinder 79 by means of a
star wheel 83 having alternate rectangular
recesses 84 and curved recesses 85 one each
corresponding with each row or series of
dies 78. This star wheel 83 is actuated by
pin 86 and roller 87 mounted eccentrically
upon a disk 88 upon the main shaft 8 mov-
ing in the direction as shown by the arrows
in Fig. 8, the main shaft 8 being provided
with a recess 83" for the passage of the star
wheel. The roller 87 upon the pin 86 en-
gages one rectangular recess 84 in each revo-
lution of the shaft 8, and thereby in each

revolution moves it forward one-eighth of a

revolution. The shaft 8 is provided with a
notch 83" to permit the passage of the cor-
ners of the star-wheel. Alternately the curved
recesses 835 bear upon the shaft 8 and the
cylinder 79 is thereby held at rest in the
proper position until it receives its next
forward movement by the eccentric -roller
87 engaging the next rectangular recess 84.

1,000,484

Immediately above the cylinder 79 is a se-
ries of forwardly projecting arms 89: carry-
ing at-their outer ends gates 90 which project
in front of the uppermost row or series of
dies 78 (see Figs. 2-and 18). These gates
90 are attached to the arms 89 by set screws
91 by which they may be accurately adjust-
ed in position. The gates 90 are adapted to
remain immediately in front of the dies 78
while the-disks are being fed thereon and
are then withdrawn while that particular
row or series of dies 78 pass forward. For
this purpose they reciprocate laterally and
to this end the arms 89 are mounted upon
a cross shaft 92 which is moved from side
to side by a cam or wiper 93 mounted upon
the rocking shaft 13 and engaging a projec-
tion 94 on the said shaft 92.

A cross beam 96 is provided upon the
front of the machine working in ‘suitable
slides 97 upon each side actuated with a

| backward and forward reciprocating motion

by means of pitmen 98 connected at their
inner ends to eccentric cams upon each end
of the main shaft 8. The cross beam 96 is
provided with a series of pressure plungers
100 having dies 101 let into the ends thereof,
and recessed to a shape corresponding with
the dies 78 and the head of the nail as sub-
sequently formed. Each pressure plunger
100 is constructed with packing 102 and
works within a recess 108, having a bush 104
in the rear face of the beam 96 so that they
may be adjusted when required. Each' of
the recesses 103 connects with a cross chan-
nel 105 by which oil or other liquid under
pressure may be supplied to the back of the
said pressure plungers 100 and thereby
maintain the same all under one constant
pressure and causing the same constant pres-
sure to be imparted to all the dies. For this
purpose the channel 105 is connected by
means of a further channel 106 to a pipe 107
having a stop cock 108 leading to an accu-
mulator or head of liquid by which a con-
stant pressure. may be maintained. The
pressure of oil or other liquid is also main-
tained upon the pressure plungers 100 by
means of a pump operated by the motion of
the machine, and for this purpose the beam
96 is provided with a recess 109 upon one
side which engages a fixed piston 110. This
piston 110 is attached to one of the bolts 111
upon the framework and the rear end of the
said recess 109 is provided with two valves
112 and 113 respectively connecting with a
channel 114. This channel 114 connects by
means of another channel 115 to a reservoir
116 arranged updn the top of the beam 96
having a perforated plate 117 at the bottom
thereof for straining the oil or other liquid.
The channel 114 leading frém the piston re-
cess 109 - connects through the medium of
the valve 112 to a channel 118 which con-
nects in its turn with one of the plunger re-
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cesses 103 and thereby. with all the recesses
103 of the pressure plungers 100. The chan-
nel 115 is also provided with a stop cock 119
by which the supply of oil or other liquid

‘may be cut off from. the operation of the

pump piston 110. The beam 96 is further
provided with an escape valve 120 arranged

In the recess 121 for relieving any undue

pressure which may be obtained while in
operation. The utility of this fluid system
is that it provides an even pressure, and any
strain upon one part is distributed over the
whole. . : :

Within the internal bore 81 of the cylin-
der 79 is a vertically reciprocating beam 125
by which the nails are discharged after the
enlarged or extended heads are formed
thereon. This reciprocating beam 125 is
provided with a series of downwardly pro-
jecting rods 126 corresponding with the cen-
tral holes or recesses in the dies 78. The re-
ciprecating beam 125 is connected at each
end to a sliding bar 127 mounted upon the
main framework upon either side of the ma-
chine. These sliding bars 127 are operated
from the main. shaft 8 by means of a cam
128 having a slot 129 concentrically shaped
for the major portion of its path, and- the
rest so shaped as to impart a periodic move-
ment to the arm 130 having a roller which
gears therewith. This arm 130 is mounted
upon a cross shaft 132 which passes across
the machine from side to side, and is pro-
vided at each end with a forwardly extend-
ing arm 133. These arms 133 are provided
with slots 83* by means of which they are
pivotally and slidably connected to the slid-
Ing bars 127 upon each side whereby an in-

- termittent vertical reciprocation is imparted
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to the said cross beam 125.
At the bottom of the machine is provided

‘a classifying trough or sieve by which any

nails without disks or disks without nails
or imperfectly formed nails are separated
out. This classifier consists of a series of
inverted U-shaped plates 135 having chan-
nels 136 between, of such a width that any
nails without disks or disks by themselves
may pass therethrough, but the nails with

the enlarged or extended heads are retained

and caused to pass downward, and are dis-
charged into a receptacle provided Tor the
purpose.

Means are also provided for cutting off
the operation of the machine when desired

by simply stopping the feed of the nails

and the disks at the same time. This is ef-
fected by mechanism shown more particu-
larly in Fig. 9. For this purpose the cross
shaft 30 before described in connection with
the nail feeding mechanism is provided on
its outer end with an  inclined face:137
which is engaged by a tripping lever 138
mounted upon the framework 1 of the ma-
chine (see Fig. 2). This tripping lever 138

forces the shaft 30 against the pressure of

the spring 33, and the pins 28 pass across
the channels 26 and thereby restrict the pas-
sage of the nails and at the same time they
are held in their exterided position on the
left hand side they are prevented from re-
ciprocating as operated by the sliding plate
32 and the feed of the nails is thereby pre-
vented. The cutting off of the feed of disks
is also effected in the same way by a con-
necting rod 189 eccentrically attached to the
tripping lever 138, and bearing at its lower
end upon the forward extension 140 on the
arm 74 which is attached to the cross bar
72 carrying the fingers 71. When the trip-
ping lever 138 is thus moved over in en-
gagement with the shaft 80, the connecting

‘rod '139 maintains the fingers 71 in their

depressed position thereby preventing feed
of disks. Means are also provided in ad-
dition for throwing the machine out of gear
when any irregularly formed nail or a nail
assuming an incorrect position or other ob-
struction is met with ‘as the nails are fed
forward beneath the operation of the plun-
geérs 46. These plungers 46 are, as before
described, yieldably held upon the recipro-
cating beam 16 by means of set screws 47
so that should they meet with any undue
resistance the beam 16 will descend without
them, leaving the said plungers 46 in an
elevated position. ' For the purpose of
throwing the machine out of gear upon this
contingency the beam 16 is provided with
a series of trippers 141 mounted upon a
cross shaft 142 supported in brackets 143
attached to the said beam 16. The point of

each of these trippers 141 bears upon the .

upper end of their corresponding plungers
46 (as shown in Fig. 3), and springs 144
are provided upon their under face to hold
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them in position. A tripping lever 146 is also

provided hinged upon a bracket 147 at-

‘tached to the beam 43, said lever having its

inner end so arranged that the lower end
of the tripper 141 at that side of the ma-
chine just misses the inner end of the trip-
ping lever 146 when the trippers are in their
normal position. When, however, any one

.of the trippers 141 is elevated by its plun-

ger 46, all trippers are forced back as they
are mounted on the same shaft 142 so that
the lower end of the tripper above the inner
end of the tripping lever 146 is engaged by
the lever and depresses the same. This le-
ver 146 engages a pin 149 upon the belt fork
lever 150. This belt fork lever 150 is piv-
oted to a bracket 151 on the frameéwork 1
and is provided at its lower end with prongs
153 which engage the driving belt 4. The
belt fork lever 150 is pressed outward by
means of a spring 154, and consequently
when the said lever 150 is released by the
tripping lever 146 disengaging the pin 149
the driving belt 4 is moved across by means
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as

of the prongs 153 from the fast pulley 2 {fo
the loose pulley 3. The belt fork lever 150
is also provided with an extension rod 155

having a handle 156 at its outer end upon

the right hand side of the machine so that
the machine may be thrown into gear from
that side when required. Furthermore the
tripping lever 146 is also connected to a le-
ver 157 mounted on the bracket 147 upon
the front of the machine having a handle
158 by which it ‘may be any time released
by the operator should any contingency oc-
cur, such operation releasing the belt fork
lever 150 in the same manner as the trip-
pers 141 before described.

In describing the operation of the ma-
chine we will follow one nail race and its
corresponding disk race and die and plun-
gers. The nails A move by gravity down
a race 26 from the magazine 18 and are then

held at the bottom of the said race 26 first’

by the finger 27 assuming that the beam 16
is in its lowermost position. Asthebeam as-
cends the fingers 27 and 28 as operated by
the sliding plate 32 reverse position with
regard to the race 26 and the finger 28 passes
between the two last nails holding the rest
back while the last nail falls down against
the gate 84. As the beam 16 descends the
fingers 27 and 28 again reverse this position
while the gate 34 moves across to the left as
operated by the sliding plate 36 the in-
clined extension 37 bringing the shank of
the nail into a vertical position and allowing
the nail to pass through the recess 38 into
the chute 39 point foremost. The nail passes
down the tube 40 into the recess 41 where
1t lies against the plunger 46. As the plun-
ger 46 rises the nail falls into the channel 45.
At the same time the disks B are passing

- down from the magazine 50 through the race

55 at the bottom of which they are held by
the spring finger 71. As the die 78 comes
into a vertical position upon the cylinder 79
where it is held in a stationary position by
the curved recess 85 bearing on the main
shaft 8, the gate 90 assumes a position in
front of the said die 78 and the finger 71
then rises and the brush 66 moves the last
disk forward to the die 78 and the finger 71
returns into position holding the rest of the
disks back. The plunger 46 then descends
forcing the nail through the jaws 48 and
through the central hole of the disk and
into the die 78. The gates 90 then mo-
mentarily open by moving to the right and
allow of the die passing forward as the cyl-
inder 79 rotates by the operation of the sfar
wheel 83. As the die 78 moves forward the

gate 90 resumes its normal position in front

of the next die insuring that-the disks come
into proper position with their central holes
corresponding with the central holes 80 of
the dies 78. The die 78 then moves around
into the horizontal position on the cylinder
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79 and while again being beld stationary
by the curved recess 85 of the star wheel 83
bearing on the main shaft 8 the pressure
plunger 100 on the sliding beam 96 exerts
pressiure on the head of the nail securely
clamping the disk to the same. The die
cylinder 79 continues to rotate intermit-
tently one-eighth of a revolution at each op-
eration and when the die 78 is in the in-
verted vertical position the sliding bean 125
and rods 126 discharge the completed nail
therefrom on to the classifying plates 185
where those imperfectly formed are sepa-
rated out.

What we claim as new and desire to se-
cure by Letters Patent of the United States
18—

1. In a machine for forming enlarged or
extended heads on nails, the combination of
a die-carrying cylinder having an annular
series of dies forming parallel rows on the
outer curved face of the cylinder, means for
feeding disks to said dies, means for forcing
nails into and through said dies and the
disks thereon, means for shifting the cyl-
inder, cobperating dies adapted to press
against said first-named dies after the cyl-
inder has shifted, and means for ejecting the

.nails from said first-named dies after the

operation of the codperating dies.

2. In a machine for forming enlarged or
extended heads upon nails, the combination
of an inclined nail-race, a pair of reciprocat-
ing fingers adapted to alternately cross said
race, a reciprocating gate arranged to alter-
nately open and close the lower end of the
race and to feed the nails therefrom one at a
time, a receptacle for disks, coSperating
dies, means for conducting the nails from
said gate to said dies, and means for con-
ducting disks to said dies.

3. In a machine for forming enlarged or
extended heads upon nails, the combination,
with a nail-race, of shafts extending across
said race, a pair of oppositely directed fin-
gers mounted on one shaft and so arranged
that they alternately cross the race when
said shaft is reciprocated, a gate mounted on
the other shaft and arranged at the end of
the race to close the same, means for re-
ciprocating said shafts, a receptacle for
disks, codperating dies, means for conduct-
ing the nails from said gate to said dies, and
means for conducting disks to said dies.

‘4. In a machine for forming enlarged or
extended heads upon nails, the combination,
with an .inclined nail-race, of two recipro-
cating fingers adapted to alternately cross
the same, a reciprocating gate at the lower
end of the race adapted to alternately open
and close the same, the said gate having a
vertical channel and a rearwardly-project-
ing inclined lug which engages the shanks
of the nails and brings them into upright
position, a receptacle for disks, codperating
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dies, means for conducting the nails from
said gate to said dies, and means for con-
ducting disks to said dies. o

5. In a machine for forming enlarged or
extended heads upon nails, the combination,
with a disk-magazine having an inclined
race leading therefrom, of a rotating brush
at the lower end of the said race adapted to
give an acceleration to such disks at the mo-
ment when they are fed forward, a die for
receiving the disks from said race, means for
forcing nails through said disk and die, and
means codperating with said disk for oper-
ating upon said disks and nails.

6. In a machine for forming enlarged or
extended heads upon nails, a disk-magazine,

‘disk-races leading from said magazine,

brushes adapted to move the disks along
said races, dies at the outer ends of the races
for receiving the disks, means for feeding
nails through said disks and dies, and means
codperating with said dies for operating
upon the disks. :

7. In a machine for forming enlarged or
extended heads upon nails, a disk-magazine,
runways for the disks leading from the mag-
azine, revolving brushes adapted to move the

_disks along said runways, dies at the outer
end of the runways for operating on said ,

disks, means for forcing nails through said

disks and dies, and means codperating with

said dies for operating upon said nails and
disks. o

8. In a machine for forming enlarged or
extended heads upon nails, the combination
of a disk-magazine having an inclined race
leading therefrom, a rotating brush within
the said magazine, additional rotating brushes
at the lower end of the said race adapted to
give an acceleration to such disks at the

- moment when they are fed forward, a

45

50

55

60

65

spring-finger adapted to bear upon the last
disk in the race and to be raised when the
said disk is being fed forward, a die for re-
ceiving disks from said race, means for forc-
ing nails through said disks and die, and
additional means coSperating with said die
for operating upon said disks and nails.

9. In a machine for forming enlarged or
extended heads upon nails, the combination
of a disk-magazine, disk-races leading from
the magazine, revolving brushes at the lower
end of the races and adapted to move the
disks along the races, shiftable dies at said
lower ends, means for forcing nails through
the dies and the disks thereon, and coGperat-
ing dies for further acting on said disks and
nails.

10. In a machine for forming enlarged or
extended heads upon nails, the combination
of a disk-magazine, disk-races leading from
the magazine, revolving brushes at the lower
end of the races and adapted to move the
disks along the races, shiftable dies at said
lower ends, means for forcing nails through

7

the dies and the disks thereon, cobperating

dies for further acting on said disks and

nails, and means for ejecting the nails from
the first-named dies. - ‘

11. In a machine for forming enlarged or
extended heads upon nails, the combination
of a disk-magazine having an inclined floor
provided with channels, revolving brushes
over said channels for agitating the disks
to cause the same to pass into said channels,
races connecting with said channels, addi-
tional brushes at the lower end of said races
to move the disks along, dies at said lower
ends to receive the disks, means for forcing
nails into and through said dies and the
disks thereon, and additional means for
operating on said nails and disks.

12. In a machine for forming enlarged or
extended heads upon nails, the combination
of a disk-magazine having an inclined floor
provided with channels, revolving brushes
over said channels for agitating the disks
to cause the same to pass Into said channels,
races connecting with said channels, addi-
tional brushes at the lower end of said races
to move the disks along, dies at said lower
ends to receive the disks, means for forcing
nails into and through said dies and the
disks thereon, and additional means for
operating on said nails and disks, said addi-
tional means consisting of plunger-carried
dies adapted to codperate with said first-
named dies, and means for ejecting the nails
from said first-named dies after the opera-
tion of the plunger-carried dies.

13. In a machine such as described, the
combination of a member having rows of

_dies thereon, means to feed disks to the dies,

and reciprocating gates arranged to move
into position immediatelv in front of each
row of dies while the disks are being fed to
the same. :

14. In a machine for forming enlarged or
extended heads upon nails, the combination
of a shiftable die-carrying support having
dies, disk-races terminating over the dies
when in one position, gates at the discharge-
end of the races, means for moving the disks
to the discharge-end of the races, means for
driving nails into and through the disks and
dies, means for shifting the die-carrying
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support after the nails are driven, means for

opening said gates when the support is
shifted, and means for operating on the nails
and disks after the support is shifted.

15. In a machine for forming enlarged or
extended heads upon nails, the combination,

120

with a reciprocating beam and a plurality of -

plungers carried by the beam adapted to

"drive the nails through disks, of means for

automatically cutting off the operative

power from the machine when the plungers

meet an obstruction. -
16. In a machine such as described, the

- combination of means for feeding disks,
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means for driving nails through the disks,
and means for automatically stopping the
machine when an obstruction is met with by
said nail-driving means,

17. In a machine for forming enlarged or
extended heads upon nails, the combination
of a plurality, of dies, means for feeding
disks to the dies, channels for directing nails

- to the dies, means for feeding nails to the
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channels, plungers in the channels for driv-
ing the nails into and through the dies and
disks thereon, a reciprocating cross-beam to
which said plungers are yieldably secured,
and means actuated by vertical movement of
the plungers relative to the cross-beam for
arresting the feeding of the nails and disks.

18. In a machine for forming enlarged or

extended heads upon nails, the combination
of a die-carrying cylinder, a plurality of an-
nular series of dies on the outer curved face
of said cylinder and placed to form parallel
rows, means for substantially simultaneously
feeding disks to all of the dies of each row,
means for forcing nails into and through
said dies and the disks thereon, means for
intermittently rotating the cylinder, and ad-
ditional dies for codperating with the first-
named dies to operate upon said nails and
dies. :
19. In a machine such as described, the
combination of a reciprocating beam, a plu-
rality of plungers mounted therein, and
means to create fluid pressure acting on said
plungers comprising a stationary piston co-
operating with said beam, dies carried on
said plungers, additional dies adapted to co-
operate with the first-named dies, means for
feeding disks to the additional dies, and
means for forcing nails through said disks
and additional dies.

20. In a machine- for forming enlarged or
extended heads upon nails, the combination
of a reciprocating cross-beam provided with
a row of fluid-containing communicating
recesses, plungers received in said recesses
and having dies in their outer ends, addi-
tiomal dies adapted to codperate with said
first-named dies, means for feeding disks to
said additional dies, means for forcing nails
through said disks and additional dies,
means for reciprocating said cross-beam to
move the plunger-carried dies toward and
away from said additional dies, and means
for creating fluid pressure in said recesses
to cause said plunger-carried dies to engage
said additional dies with substantially equal
pressure.

21. In a machine for forming enlarged
or extended heads upon nails, the combina-
tion of a reciprocatory cross-beam provided
with a row of communicating recesses, die-
carrying plungers in certain of said recesses,
dies carried by said plungers, a stationary
plunger in one of said recesses, a reservoir
communicating with the stationary plunger-
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receiving recess, check-valves in the passages
establishing communication between the sta-
tionary plunger-receiving recess and the res-
ervoir and the die-plinger receiving recess,
additional dies codperating with the dies of
the plungers, means for feeding disks to the
additional dies, means for forcing nails
through said disks and additional dies, and

‘means for reciprocating the cross-beam.

22. In a machine such as described, the
combination of a frame, a cylinder rota-
tively mounted on said frame and carrying
dies, means for feeding disks to said dies,
means for forcing nails through said-disks
and dies, means co6perating with said dies
for further operating upon said nails and
disks, and reciprocatory non-rotatable means
within said cylinder for ejecting said nails.

23. In a machine such as described, the
combination of an intermittently rotating
cylinder having rows of dies mounted there-
on, and an internal bore therein, and a non-
rotatable reciprocatory beam operating in
said bore and carrying a series of rods to
discharge the nails from the dies.

24. In a machine such as described, the
combination of a frame, a cylinder rotat.vely
mounted on said frame and carrying dies
thereon, means for feeding disks to said
dies, means for passing nails through said
disks and dies, means cobperating with said
disks for further operating upon said disks
and nails, a vertically reciprocating beam

‘passed through said cylinder and held

against rotation with respect to said frame,
and rods carried by said beam for ejecting
the nails from said dies.

25. In a machine such as described, the
combination, with a cylinder carrying dies,
of a star-wheel composed of a unitary plate
for operating said cylinder and having al-
ternate rectangular and curved recesses, a
driving shaft which engages the curved re-
cesses and thereby holds the cylinder sta-
tionary, and means engaging in the rectan-
gular recesses ‘whereby the cylinder is
rotated intermittently.

26. In a machine for forming enlarged
or extended heads upon nails, the combina-
tion of means for assembling and feeding
the nails one at a time, means for assem-
bling feeding disks having central holes one
at a time, means for feeding the shank of
the said nails through the central holes in
the said disks, and dies of suitable shape for
uniting the said nails and disks by subject-
ing them to pressire between the same.

27: In a.machine for forming enlarged
heads on nails, the combination of means for
assembling the nails and the enlarged heads,
channels for directing nails to the assem-
bling means, a vertically reciprocating
cross-beam, plungers adapted to reciprocate
in said channels to forcibly feed the mnails to
the assemblinig means, said plungers being
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yieldably - secured in the cross-beam and
adapted -to be moved upwardly relative to
the cross-beam when the channels become
choked, and means for stopping the ma-
chine normally- unaffected by the plungers,
but adapted to be operated by said plungers
after the relative movement between the
‘plungers and the cross-beam takes place.

In testimony whereof we affix our signa-
tures, in presence of two subscribing wit- 10
nesses. ‘ . -

JOSEPH BARTLETT DAVIES.
HARCOURT BELL.
Witnesses:
Crem A. Hacx;
Epear Lemuer Rosman.



