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it

To all whom tt maiy conecerm:

- Beitknown thatl, FRANK HOWE, of Boston,.
in the county of Suffolk and State of Massa-
chusetts, have invented certain new and use-

ful Improvements in Nailing - Machines, of
which the following is a specification.

nailing-machines for boots and shoes, and
particularly in that class of nailing-machines

known in the trade as ‘‘tacking-machines,”

and especially in that class of machines in
which a metal strip or metal strips are used
and rotated, so as to remove tack after tack
from the strip without wasting any portion
of the strip or strips. |

»

The invention consists of the novel con-
structions, arrangements, operations, and

combinations of parts, as clearly described-
hereinafter and particularly set forth in the

claims, and it is carried out substantially as

illustrated on the accompanying drawings,.
which form an essential part of this specifi- |

cabion, and whereon—

Figure 1 represents a side elevation, partly
in section, of the head and a portion of the.|
Fig. 2
represents a frontelevation ot the head ofti’;he?
machine. Fig. 3 represents a central longi-

standard of my improved machine.

tudinal vertical section of the front portion
of the machine. Fig. 4represents a horizon-

tal seetion on the line A Bin Fig. 1 looking.
downward and showing the feeding-tubes for
two strips of different widths to be used for
the formation of tacks of two different lengths
or sizes. ' Fig. 5 represents a vertical section’

on the line C D in Fig. 4 and also showing a

side elevation of a portion of the mechanism |

used to place the desired feeding-tube and its

contained strip in line, so as to feed the strip.

to the driver. Fig. 6 represents a front ele-
vation of a portion of the mechanism used to
place the desired feeding-tube and its con-
tained strip in line, so as to feed the strip to
the driver. Fig. 7 represents a horizontal sec-

tion on theline EF in Fig. 1 looking upward

and showing the mechanism to shift the feed-
ing-tubes for the strips, asdescribed, to drive
different sizesor lengths of tacks. Hig. srep-

resents a cross-section on theline G Hin Fig.
4, showing the relative heights of thedelivery |
ends of the feeding-tubes. Xig. 9 represents

a vertical eross-section on the line I J in Kig.

tail

| to cause the operation of the machine.

' 1 and looking toward therear of the machine.

Fig. 10 represents a vertical cross-section on
the line K L in Fig. 1 looking in the same
direction as in Fig. 9. Fig. 11 represents a
detail side elevation asg seen from the right

| side of the machine, showing a portion of the
This invention relates to improvementsin

mechanism whereby thefeeding-tubes for the
strips are rotated. Fig. 12 represents a de-
plan view of the mechanism shown in
Fig. 11. Fig. 138 represents a detail horizon-
tal longitudinal section of the mechanism
shown in Fig. 11. Fig. 14 represents a de-
tail of a portion of the shifting mechanism
which governs or controls the feeding-tube
which is to be rotated by the mechanism
shown in Figs. 11, 12, and 13. Fig. 15 repre-
sents a vertical cross-section on the line M N
in Fig. 4 looking toward the rear of the ma-
chine. | ) - |

ike characters of reference refer to like
parts wherever they occur on the difierent
parts of the drawings.

The frame for the support of the various
devices forming my improved machineis com-
posed of the front portion 1, the back por-
tion 2, and the stay-rods 3 3 3 between said
portions. B -

The head of the machine is attached to a
suitable standard or support 4, the upper end
of which has been shown in section in Fig. 1.
~ The driving-shaft is mounted within bear-

ings in the frame of the machine, and upon

the rear of this shaft are loosely mounted
the loose pulleys 6 and 7, which pulleys are
prevented from longitudinal movement on
said shaft by means of an elongated enlarged
portion 8 of the shaft and a collar 9, firmly at-

tached to the shaft. The pulley 7is provided

with a balance-wheel 10, which is made in one

| piece with the pulley or is firmly attached
thereto. |

A sleeve 11 is longitudinally movable upon
the enlarged portion 8 of the driving-shait
and is splined thereto, so that said sleeve and
shaft will rotate together.
vided with the radiating arm or lug 12.  (See
Figs. 9 and 10.) A pin 13, projecting from
the pulley 7, engages the lug 12 when said
pulleyis rotated and the sleeve is moved back-
ward on the driving-shaft, thereby imparting
a rotary motion from the pulley to the shaft
It 80

55

60

75

30

00O

95

Thissleeveis pro-

ICQ




(S

desired, there may be a number of the pins
15 used on the pulley 7, so as to prevent any
unnecessary loss of motion when starting the
machine. In order to be able to move the

5 sleeve 11 backward to the full extent of jts
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movement, irrespective of the relative POSi-
tlons of the lug 12 and pin 13,1 make the pin
13 longitudinally movable in bearings in the
pulley 7 and normally hold said pin forward
by means of the spring 14. By this construe-
tion the pin 13 will vield if the lug 12 is in
Iine with said pin when the sleeve 11 is moved
backward to start the machine, but the pin
will immediately be forced forward to its nor-
mal position when the pulley 7 has rotated
sufficiently to carry the pin out of line with
the lug on the sleeve.

Upon the forward end of the driving-shaft
1s mounted the cam 15, and upon the face of
this cam is a semicircular projecting ledge
16, which, in connection with a projection 17
on the driver-bar 18, acts to raise the driver-
bar slowly against the influence of the sSpring
19 during a part of the revolution of the driv.
ing-shaft and then allows the spring to im-
mediately force the driver-bar downward to
drive the nail or tack.

A block 20 is movable vertically within a
slot 21 or other suitable guide in the front of
the frame of the machine and is provided
with an arm 22, which embraces the u pper
end of the driver-bar 18 within a perforation
in said arm and is movable up and down upon
said driver-bar. This arm rests against the
top of the spring 19, which surrounds the
upper part of the driver-bar. An eccentric
25 1s firmly mounted upon the driving-shaft
and rotates therewith, it having an eccen-
tric ring or strap 24, which is pivotally con-
nected to a stud 25 on the block 20 by means
of the eccentric-rod 26. The action of the
eccentric is such that it causes the recipro-
catlon of the arm 22 upon the upper end of
the driver-bar, and thereby alternately com-
presses the spring 19 and allows it to be re-
leased from compression. The action of the
eccentric upon the spring 19 is so timed in
relation to the action of the cam-ledge 16
upon the projection 17 on the driver-bar that
the spring will be under its greatest com-
pression just at the time when the cam-ledge
moves from under the projection on the
driver-bar to allow the spring to force the
driver-bar Immediately downward with its
greatest strength. 'The action of the eccen-
tric upon the spring 19 is so timed in rela-
tion to the mechanism which stops the rota-
tions of the driving-shaft and which is to be
described hereinafter that the compression
of the spring will be entirely removed when
the machine is stopped and at rost. Thus
there is no liability of the spring 19 becom-
ing set by the machine remaining unused
for a long time, and as the compression of
the spring 19 is partly released before the
ledge 16 acts upon the projection 17 to raise

the driver-bar and contin ues to be released |

|

644,560

until the driver-bar is raised said driver-har
will be raised with the expenditure of very
little power.

A spur-gear 27 is keyed or otherwise firmly
mounted upon the driving-shaft so as to ro-
tate therewith, and it meshes into 2 sput-
gear 25, which is keyed or otherwise firmly
mounted upon a sleeve 29, so as to cause the
rotation of said sleeve upon a stationary
shaft 30, having a bearing in the front and
in the back portion of the frame of the ma-
chine. This sleeve is
tudinal movement upon the shaft 30 by
means of the back portion of the frame and
a collar 31, secured upon said shaft. Two
cams 52 and 33 are loosely mounted upon the
sleeve 29 between two shoulders thereon,
sald sleeve being preferably made in two
parts, as shown, in order to admit of said
cams being placed on the sleeve. Grooved
collars 34 and 35 are splined and longitudi-
nally movable upon the sleeve 29, one at each
end thereof, and rotate with said sleeve.
These collars are provided with the respec-
tive lugs or projections 36 36 and 37 a7, which
engage the respective recesses 38 38 and 39
o9 on the respective cams 32 and 33. Thus
the lugs 36 and 37, in combination with the
recesses o3 and 39, form clutches between
the cams 32 and 33 and the sleeve 29, where-
by said cams are caused to be rotated by said
sleeve, or said sleeve is free to rotate with-
out imparting a rotary motion to the cams,
according to whether the grooved collars are
moved so0 as to cause the Iugs to enter the re-
cesses ont the cams or to be drawn from said

TeCesses.

Bars 40 and 41, arranged parallel to the
shaft 30, have bearings at one end in a block
42, secured to or made in one piece with the
back portion of the f rame, and have bearings
at the opposite end in a bracket 43, firmly se-
cured to the shaft 30. Cam-rolls 44 and 45
are secured to the respective bars 40 and 41
and enter the respective cam-grooves 46 and
47 1n the respective cams 32 and 23. It will
be seen that the bars 40 and 41 are caused to
reciprocate in their bearings by the rotation
of the cams 32 and 33.

Aplate4Sismounted within agrooved guides
49 49 In the frame of the machine or in bars
secured to said frame, and said plate is mov-
able horizontally and crosswise of the ma-
chine within said guides for a purpose to be
understood by a further deseription of the
invention.

Within bearings in the blocks 50 and 51
upon the plate 48 are rotatably mounted the
feeding-tubes 52 anq 23, which tubes are also
longitudinally movable within said bearings.
Metal strips or tapes 54 and 55 of different
widths or thicknesses and from which nails
or tacks of different lengths or sizes are to be
cut, as hereinafter described, are inserted
within the tubes 52 and 98, the forward end
of each tube being provided with a perfora-

tion substantially corresponding in size and

prevented from longi-
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shape to the 01'0555-secti0n of the strip to be
carried by said tube. Sleeves 56 and o7 are

splined upon the respective tubes 52 and 53

and are placed upon said tubes between the
bearing-blocks 50 and 51, so that said bear-
ings will prevent said sleeves from longitu-
dinal movement, but at the same time will
allow of the free longitudinal movement of
the tubes within said sleeves and bearing-
blocks when so desired. The outer surfaces

of the sleeves 56 and 57 are provided with the

respective spiral cam-grooves 58 and 59, which
are engaged by the respective cam-rolls 60

and 61 on the respective reciprocating slides

62 and 63, which are mounted in bearings in
the blocks 50 and 51 and reciprocate in lines
parallel to the centers of rotation of the tubes
52 and 3.
mounted at 66 and 67 to the bracket 43, one
of said levers on either side of said bracket,
and said levers are provided at their lower
ends with the respective horizontal cylindrical
extensions 68 and 69, which extend crosswise
of the machine and in lines parallel to the
movements of the plate 43 in its guides, which
extensionsenter the respective recesses 70 and
71 on the slides 62 and 63, which recesses ex-
tend crosswise of said slides substantially as
shown. The upper ends of the levers 64 and
65 are connected to the respective bars 40 and
41 by means of the respective connecting-
links 72 and 73.

From the above descripfion it will be seen
that the rotation of the cam 82 will cause the
reciprocation of the slide 62 through the me-
dium of the cam-roll 44, bar 40, link 72, lever
64, and recess 70 on said slide 62, and that
the reciprocation of the slide 62 will cause
the oscillation of the feeding-tube 52 upon its
axis through the medium of the cam-roll 60,
spiral cam-groove 58, and the sleeve 56, which
latter is splined upon said feeding -tube.
This oscillation of the feeding-tube will cause
the alternate turning of the strip 54, which
is carried by said tube for a purpose to be
deseribed hereinafter. It will also be seen
that the rotation of the cam 33 will cause the
turning of the strip 55 through the mediuom
of the roll 45, bar 41, link 73, lever (o, recess
71, slide 63, roll 61, spiral cam-groove 99,
sleeve 57, and feeding-tube 53, which tube
carries the strip 55in a manner similar to the

turning of the strip 54 from the rotations of.

the cam 32 and for a similar purpose.
The feeding-tubes 52 and 53 are provided
with the respective grooved collars 74 and 75,

the grooves on which receive the respective

bearing-blocks 76 and 77, which blocks are
mounted upon the respective slides 78 and
79, suided within the respective perforations
30 and S1 in the plate 48 in such a manner
that said slides may be reciprocated in said
plate and thereby reciprocate the feeding-
tubes 52 and 53 longitudinally in their bear-
ings in the blocks 50 and 51 for a purpose to
be clearly understood by a further descrip-
{ion of my invention. Sleeves 82 and 35 are

Tevers 64 and 65 are pivotally.

| mounted and longitudinally movable upon
the forward ends of the respective feeding-
tubes 52and 53. Springs 84 and 85 surround
| the ends of the respective- feeding-tubes 52
and 53 between the respective grooved col-
lars 74 and 75 and thelongitudinally-movable
| sleeves 82 and 83 mounted thereon, which
springs tend to move thesesleeves toward the
ends of the tubes. The sleeves82 and 83 are
provided with the respectivespring-actuated
pawls 86 and 87, having fulecra, respectively,
at 88 and 89 on said sleeves, which pawls en-
ter slotted perforations in the feeding-tubes
and engage the respective strips 54 and 99.
These pawls are so shaped and actuated by
their respective springs that they will move
upon thesurface of the strips when thesleeves
are moved back upon the feeding-tubes
against the influence of the springs on said
tubes, but will impinge said strips when the
sleeves are moved forward by the influence
of thesprings, and thereby will feed the strips
forward through the feeding-tubes. These
pawls also act to prevent the sleeves from ro-
tating on the feeding-tubes and consequently
perform the office of a spline. The sleeves
82 and 83 are provided with the respective
cam-rnlls 90 and 91, which engage the respec-
tive cam-surfaces 92 and 93, attached to or
made in one piece with the respective bear-
ing-blocks 76 and 77, when the feeding-tubes
and sleeve are rotated in their bearings by
the action of the cams 32 and 33. Theaction
of these cams and cam-rolls is such that it
moves the sleeves 82 and 83 longitudinally
upon the feeding-tubes against the influence
of the springs 84 and 85 or allows said springs
to return said sleeves to their normal posi-
tion, thus eausing the reciprocation of the
sleeves nupon the feeding-tubes, and thereby
causes the pawls 86 and 87 to feed the respec-
tive strips 54 and 55 through the feeding-
tubes. The forward ends of the feeding-
tubes are provided with the respective spring-
actuated pawls 94 and 95, which are inserted
within slots in said tubes and are fulerumed,
respectively, at 96 and 97 to said tubes. The
inner ends of these pawls impinge the metal
strips on opposite sides thereof and prevent
the strips from being drawn backward atter
they have been fed forward by the pawls 36
and 37.
To the lower part of the front portion 1 of
the frame of the machine is firmly secured
-the block 98, within the lower part of which
is formed the nail-tube 99, through which the
nail or tack is driven by the driver 100, at-
tached to the lower end of the driver-bar 18,
after said nail or tack has been cut from the
metal strip, as described bereinafter. 'L'he
back part of the block 98 is provided with a
recess 101, into which the forward end of the
feeding-tube which is being used enters when
said tube is moved forward in its bearings in
the blocks 50 and 51. The block 93 is also
provided with the perforation 102, which con-
nects the recess 101 with the nail or tack tube
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99.'311(1 through which the metal strip is fed |
from the feeding-tube which is then in use,
portion 1

~Within a guide 103 in the front
of the frame are mounted the cutter-blocks

104 and 105, (see Tigs. 1, 2, and 8,) which

blocks are arranged to reciprocate crosswise
of the frame within said guide. To these

- blocks are clamped the respective cutters 106
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and 107, which have their respectiveinner cut-
ting edges 10Sand 109 made inclined,asshown
in Fig. 3, so'as to cut a tapered nail or tack
from the end of the metalstrip when the cut-
ting edges of said cutters are forced together,
as hereinafter described. The cutters 10€
and 107 are adjusted and supported in their
respective blocks by means of the respective
set-screws 110 and 111. The cam 15 is pro-
vided with the cam-surfaces112 and 115, which

act upon the respective cam-rolls 114 and 115

on the upperends of the respective levers 116
and 117, fulerumed, respectively, at 118 and
119 to the front portion 1 of the frame.
lower ends of the levers 116 and 117 are con-

nected to the respective sliding cutter-blocks

104 and 105 by means of the respective con-
necting-links 120and 121. Studs 122 and 123
project backward from the respective cutter-
blocks 104 and 105 through perforations in
the frame, and a spring 124, acting upon said
studs, tends to slide said blocks in their guide
103 and to hold them at the greatest distance
from each other. It will thus be seen that

‘the combined actions of the cam-surfaces 1192

and 113 upon the levers 116 and 117 and that
of the spring 124 upon the studs 122 and 193
will cause the reciprocations of the cutter-
blocks in their guide 103 and cause the cuft-
ting edges of their attached cutters to pass
cach other and cut a nail or tack from the
metal strip which has been fed into thejr path
by the strip-feeding mechanism above de-
scribed. |

On the drawings the feeding-tubes have
been shown in their normal position. The
metal strips carried by and fed through said
tubes are arranged with their width extend.
Ing crosswise of the machine or in a flat posi-
tion; but when the cutters are operated to cut
a nail or tack from said strips the strips will
have been rotated one-quarterof a revolution
or 80 that they stand on end. The move-
ments of the cutters when cutting a nail or
tack from the strip are so adjusted that the
cutter 106 will move so that its cutting edge
will come into contact with one side of the
strip, while the cutter 107 will move so that
1ts cutting edge will pass the cutting edge of
the other cutter, cutting the nail or tack from
the strip, and so that the extreme end of the
cutter 107 will move the severed nail or tack
sidewiseand in combination with the surface
120 on the cutter 106 will form a continuation
of the nail-tube 99 and guide the nail or tack
when driven by the driver. |

The cutting edges of the cutters are made
inclined, as above set forth, and this con-
straction, in combination with the semirota-

The |

tion of the strip between each nail or tack

~cut therefrom, will cause a nail or tack which

1Is tapered on both sides to be cut from the
strip at each operation of the machine. As
the inclined surface of the cutter 106 forms
one of the walls of the extension of the nail
or tack tube and as the nail or tack moves
downward on this inclined surface when be-

1ng driven by the driver, it will be seen that

75

sald nail or tack must of necessity move to- -

ward the frout of the machine
beingdriven. Thisforward movementof the

‘nail or tack tends either to move the nail or

tack sidewise from under the driver or to

spring the driver forward, which would be
liable to cause the driver to break or to be

bent. In order to obviate the liability of

moving the nail or tack from under the driver

or of the springing of the driver, I provide

the driver-bar with the inclined portions 126
and 127, corresponding

in incline to that of
theincline of the cutting edges of the cutters,
and provide the guides128 and 129, in which
the driver-bar is guided, with the inclined
surfaces 130 and 131, against which the in-
clined portions of the driver-bar move when
1t is forced downward by the spring19. These
inclined surfaces on the driver-bar and those
in the guides for the driver-bar cause the
driver-bar to move forward in a manner cor-
responding to the forward movement of the
nail or tack while being driven, and there-
fore preveunt the springing of the driver or

the movement of the nail or tack from under

the driver. | -

T'he machine is provided with two treadles
of any of the common and well-known con-
structions, but which have not been illus-
trated on the drawings, as it is deemed un-
necessary to show them. Rods 132 and 133
are connected at their lower ends to the trea-
dles, one rod being attached to each treadle.
T'he upper ends of these rods are connected
to the respective slides 134 and 135, which
slide vertically upon the frame 1806, suspend-
ed from the under side of the rear portion 2
of the main frame by means of one or more
rods 137. The slides 134 and 135 are guided,
respectively, in their vertical movements
within guiding-grooves 138 and 139 on frame
136 and are limited in their movements by
means of their respective slotted perforations
140 and 141 and a bolt 142, which passes
through said slotted perforations and a per-
foration in the frame 136, said bolt also act-
Ing to retain the slides and frame in contact
with each other during the movements of the
slides. Shafts 143 and 144 are rotatably
mounted in two ears 145, attached to or made
in one piece with the suspended frame 136,
which shafts are arranged horizontally and
crosswise of the machine. Crank-arms 14
and 147 are firmly mounted upon the respec-
tive shaft 143 and 144, which crank-arms eX-
tend downward and are engaged by the cam-
surfaces 148 and 149 on the respective slides

| 134 and 135 to rock said shafts in their bearp-

bodily while
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ings when said slides are moved in their |

ounides by the operation of the treadle to which
they are attached. Crank-arms 150 and 151
are also firmly mounted upon the respective
shafts 143 and 144, which crank-arms extend
nupward and have their upper ends made T-
shaped, which ends extend crosswise of the
machine and enter the respective Cross-
arooves 153 and 152 on the under side of the
respective slides 79 and 78.

From the above description of the connec-
tion between the slides 134 and 135, connected
to the treadles and the respective slides 63
and 62, which carry the respective feeding-
tubes 53 and 52, it will be seen that when the
slide 134 is moved upward by the operation
of its connected treadle the cam-surface 143
on the slide will engage the crank-arm 146 on
the shaft 143 and foree its lower end forward,
which will rock said shaft in its bearings and
will cause the upper end of the crank-arm
150, attached to said shaft, to move’ back-
ward and carry the slide 63 and the feeding-
tube 53, carried thereby, with it, thus with-
drawing the forward end of the feeding-tube
from the recess 101 in the nail-tube block 95.
It will also be seen that the upward move-
ment of the slide 135 will cause the feeding-
tube 52 to be moved backward through the
action of the cam-surface 149 upon the crank-
arm 147 and consequent working of the shaft
144, with its attached crank-arm 151, in the
bearings for said shaft. On the drawings 1
have illustrated the slide 134 as being moved
upward in its guides and the feeding-tube 05
moved backward thereby.

The slides 134 and 135 are provided with
the respective cam -surfaces 154 and 155,
which engage the respective cam-rolls 196 and
157 when said slides are moved upward Dy
the operation of their connected treadles.
The cam-rolls 156 and 157 are mounted upon
the free ends of the respective crank-arms
158 and 159, which crank-arms are firmly
mounted upon the respective vertical shafts
160and 161, having bearingsin the suspended
frame 136 and the back portion 2 of the main
frame of the machine. Upon the shafts 160
and 161 are mounted the respective crank-
arms 162 and 163, which are pinned or other-
wise firmly attached to said shafts. The for-
ward ends of the crank-arms 162 and 163 are
connected by means of the link 164, which 1s
so shaped that it enters a recess 169, formed
by cut-away portions in the adjacent edges
of the slides 78 and 79. "The cut-away por-
tions of the slides 78 and 79 are of such a
shape and size that they will allow of the free
reciprocations of the slides,as above set forth,
but will prevent any movement of the link

the slides are mounted upon the plate 43,
which is free to slide cerosswise of the ma-
chine, it will be seen that any movement of
the link crosswise of the machine will cause
the plate 48 to move In a corresponding di-

-

ing-tubes which are mounted thereon, Thus
it will be seen that the action of the cam-
surfaces 154 and 155 upon the cam-rolls 156
and 157 when the slides 134 and 135 are moved
upward in their guides is such that it causes
the reciprocation of the plate 43 crosswise of
the machine in either direction, according to
which of said slides is moved upward. This
reciprocation of the plate 43, as above set
forth, brings one of the other of the slides 73
or 79, with the feeding-tubes carried thereby,
in line with the recess 101 in the nail-tube
block 98, and so that sald feeding-tube may
be moved into the recess 101 by the mechan-

ism to be described hereinafter, so as to be
able to feed the strip carried by said feeding-
tube into the nail or tack tube.

The slides 134 and 135 are provided with
the respective cam-surfaces 166 and 167, (the
latter being shown in dotted lines in Figs.

_and 6 and the former in full lines in Fig. 5 and
dotted lines in Fig.-6,) each of which surfaces
engage a plate 168, loosely mounted upon the
shaft 144, and turns said plate upon said shafit
when either of said slidesis moved upward by
the operation of its connected treadle. An
arm 169 is attached to the plate 168, which
arm extends upward, so that its upper end
will come -into contact with the back part of
the particular
moved into line with the recess 101 by the re-
ciprocationsof the plate 45, as aboveset forth,
and by contacting with said slide will move
the feeding-tube carried thereby into the re-

ried by said tubeinto the nail or tack tube, so
as to cut nails or tacks therefrom.

It is desirable that the mechanism to turn
the particular feeding-tube carried into line
with the nail or tack tube by the reciproca-
tions of the plate 48 should be brought into
operative condition by the operation of the
same mechanism which reciprocates said
plate, and T accomplish this result by the fol-
lowing construction:

The crank-arms 162 and 163 being coupled
together by the link 164 and being firmly
mounted on the respective shafts 160 and 161,
it will be seen that when either of the cam-
surfaces 154 or 155 acts upon its respeective
eam-roll 156 or 157 to turn its respective shaft
160 or 161 it will eause both of said shatts to
be turned, but they will be turned in opposite
directions by said cam-surfaces, and conse-
quently the plate 43 will be moved in opposite

faces are acting to turn it. Theshaft 161 ex-
tends upward through the back portion 2 of
the frame and is offset at its upper end, S0 as
to form the crank 170. Crank-arms 171 and
172 are loosely mounted within the grooves in
the respective grooved collars 34 and 35 and
are connected at their outer ends to a short
shaft 173 by means of set-screws in said crank-
arms. It will thus be seen that the grooved
yoked to-

collars 34 and 35 are coupled or

rection in its guides, carrying with it the feed-

171 and 172

- gether by meansof the crank-arms

cess 101 and in position to feed the strip ear-

directions, according to which of the cam-sur-.
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and the short shaft 173 in such a manner that !

they will be reciprocated in unison upon
the sleeve 29. TUpon the short shaft 173 is
firmly mounted the collar 174, which is con-
nected to the crank 170 in such a manner that
when said crank is turned by the rotation of
the shaft.161 it will cause the reciprocation of
the grooved collars 34 and 35 upon the sleeve
29, and thereby connect the desired cam 32 or
55 to said sleeve, according to the direction in
which the shaft 161 is turned and the desired
feeding-tube to be turned. Tt will thus be
seen that when the slide 134 is moved upward
it will cause the feeding-tube 52 to be moved
into line with the nail or tack tube and will
also cause the grooved collars 34 and 35 to
slide longitudinally on the sleeve 29, so as to
connect the sleeve 29 with the ecam 32 and SO
that the rotations of said cam will cause said
feeding-tube 52 to Le rotated when the ma-
chine is in operation. If the slide 135 is
moved upward, it will cause the feeding-tube
93 to be moved into line with the nail or tack
tube and will cause the grooved collars 34 and
39 to slide longitudinaily on the sleeve 29, so
as Lo connect the sleeve 29 with the cam 33

‘and sothat therotations of said cam will cause

the feeding-tube 53 io be rotated when the
machine is in operation. |

In order to prevent either the cam 32 or 33
from rotating with the sleeve 99 when the
other ecam is connected so as to rotate with
sald sleeve, I provide the collar 174 with the
projection 175, which projection consequently
moves with the short shaft 173 and enters one
or the other of the recesses 176 or 177 1n the
respective cams 32 or 33, and thereby locks
whichever of these cams is released from the
sleeve by this movement
Asthesleeve 29 only makes one-half of a com-
plete revolution for each com plete revolution
of the driving-shaft and consequent complete
operation of the machine, it is necessary that
the cams 32 and 33 should be made duplex
and should have the respective recesses 17(
and 177 on diametrically-opposite sides, as
shown in Fig. 13.

Ashereinbefore set forth, the machine is set
into operation by a longitudinal movement
of the sleeve 11 upon the driving-shaft, which
movement carries the lug 12 on said sleeve
into the path of the pin 13 on the loose pulley
7. In order to accomplish this longitudinal
movement of the sleeve 11, T mount the split
collar 178 within a groove in the sleeve 11
and pivotally attach to said collar the upper
forked end of the bell-crank lever 179, which
lever is fulerumed at 180 to the suspended
frame 136 and has its free end extending to-
ward the front of the machine, directly over
and in the path of the slides 134 and 135, when
they are operated by the treadles, as herein-
atter set forth. On the drawings the bell-
crank lever 179 has been shown as being made
firmly connected by means of
but it might to equal advan-

of the short shaft. .

spring 182 is interposed between the bell-
crank lever179 and the portion 2 of the framo
of the machine, which spring tends to hold
the sleeve 11 in such g position on the driv-
ing-shaft that its lug 12 will be withdrawn
from the path of the pin 13 and the machine
will be at rest.

A rod 183 is guided within a vertieal guide
In the suspended frame 136 and is pivotally
abtached atits upperend to the forward end of
the bell-crank lever 179 in such a manner that
1t will be moved vertically within its guide
when said bell-cranklever is turned n pon its
fulerum to start the machine by the upward
movement of either of the slides 134 op 1335,
causing said slides to come into contact with
the under side of the forward end of sald bell-
crank lever and to turn said lever on its ful-
crum. The rod 183 is provided with g pro-
jection 184, which is moved upward with said
rod and moves upon the surface 185 on the
plate 168, which is brought into the path of
the outer end of said projection by the action
of the slides 134 and 135 on said plate. It
will thus be seen that the projection 184, in
combination with the surface 185, will lock
the arm 169 in its forward position and hold
thefeeding-tube 52 0or 53 forced forward there-
by in its position in the recess 101 during the
time that the machine remains in operation;
but said projection will be moved downward
out of contact with the surface 135 by the ac-
tion of the spring 182 upon the bell-crank le-
ver when the machine is stopped. |

In order to insure the complete operation
of the machine after it has been started by
the depression of one or the other of the
treadles and consequent upward movement
of the slide 134 0r 135 even though the treadle
18 released and the connected slide moves
downward, I provide the sleeve 11 with the
cam-surface 186, upon which.the cam-rol] 187
travels while the sleeve is being moved lon-
gitudinally or is rotated. This cam-roll is
mounted upon the sliding bar 138, which
slides vertically within the guide 189 on the
rear portion 2 of the frame. The lower end
of the bar 188 is connected to the bell-crank
lever 179 by means of the link 190. The cam-
surface 186 is so shaped that its lowest part
will be under the cam-roll at the time when
the machine has completed its operation, and
the highest part of this cam-surface will be
carried under the cam-roll almost 1mmedi-
ately after the machine has been started. The
high part of the cam-surface extends sufli-
ciently far around the sleave 1] to retain the
cam-rollelevated until the machine has nearly
completed its operation or until the momen-
tum of the driving-shaft will insure the com-
plete rotation of the driving-shaft. It will
thus be seen that the cam-surface on the
sleeve 11, in combination with cam-roll on
the bar 188 and the connection of sald bar
to the bell-crank lever 179, will keep said
bell-crank lever in position to cause motion

A I to be imparted fo the driving-shaft from the
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pulley 7 after said lever has been put in such
position by the depression of the treadle and
until the complete operation of the machine
has been insured and that the same mechan-
ismwill keep the projection 184 in contact with
the surface 185 on the plate 168 and prevent
the feeding-tube from moving out of opera-
tive position until the operation of the ma-
chine has been completed.

To prevent a strain upon the machine by

the sudden stopping of the same, I provide
the sleeve 11 with the lug 191 and provide the

portion 2 of the frame with a bar 192, which

is guided in a bearing in said frame, which
bar is supported and pressed upward by
means of the spring 193. The lug 191 is so0
located on the sleeve 11 that it will be brought
so as to engage the bar 192 when said sleeve
is moved longitudinally on the driving-shatt
to stop the machine, and the yielding of said
bar caused by the spring 193 will cushion the
stopping of the machine. . |

The cam-surfaces on the slides 134 and 135
are so placed thereon that the operations of
the various devices operated thereby will be
in the following order:

If the feeding-tube which carries the metal
strip other than that desired to be used is in
line with the nail or tack tube and is forced
into the recess 101, it will be first withdrawn
by the action of the cam-surface 143 or 149,
The plate 48 will then be moved crosswise of
the machine by the action of the cam-surtace
154 or 155, so as to bring the desired feeding-
tube in line with the nail or tack tube. This
feeding-tube will then be forced into the re-
cess 101 by the action of the cam-surface 166
or 167, and finally the machine will be started
and the feeding-tube locked in position by
the operation of the bell-crank lever 179. Af-
ter the desired treadle has been partially de-
pressed, so as to move the slide connected
thereto, and thereby located the desired feed-
ing-tube in operative position within the re-

cess 101, locked the cam 32 or 33, which 1S

not required to rotate that feeding-tube, and
connected the other cam to the sleeve 29, the
further operation of the machine is asfollows:
A completion of the depression of the treadle
is then made, which will cause it to operate
the bell-crank lever 179 and start the machine
and at the same time will lock the feeding-
tube in its operative position. The rotation
of the driving-shaft will cause the rotation
of the ecam 32 or 33, which is connected to the
sleeve 29, and by the connecting mechanism
operated thereby will cause the intermittent
oscillation of the feeding-tube within its bear-
ings and in the recess 101, thus turning the
metal strip carried by said tube one-half a
rotation alternately in opposite directions to
present it to the cutters, so that said cutters
will cut nails or tacks therefrom one after an-
other, with their head portions cut alternately
from opposite sides of the strip, thus using
the entire strip to form nails or tacks. The
oscillation of the feeding-tube will cause the

]

| raised to its highest position.

intermittent feeding of the metal strip for-
ward during each oscillation of said tube.

'The rotation of the driving-shaft will also

cause the rotation of the cam 15 and operate
the cutters to cut the nail or tack from the
strip, said cam also causing the driver to be
The eccentric
on the driving-shaft, which is also rotated

thereby, will cause the spring 19 to be com-

pressed, so as to drive the nail or tack when

the driver is released from the action of the
cam 15 and will also prevent the spring from

being in a compressed condition when the
machine is stopped or at rest. ,
It will be understood that I have illus-
trated on the drawings and described in the
specification suitable connecting operating
mechanisms to assemble the various devices
which constitute my invention in a single

organized nailing-machine, but that the sald

mechanisms may be changed by the use of
other and well-known equivalent mechanisms
without departing from my invention, also
that the various devices which constitute my
invention may be used independent of each
other and in connection with other suitable

75

30

00

devices than those illustrated and described,

if so desired.

Having thus fully described the nature,
construction, and operation of my invention, I
wish to secure by Letters Patent and claim—

1. In a nailing-machine, a reciprocating
driver-bar with inclined portions, and a guide
for said driver-bar with inclined surfaces
whereby the driver-bar is given a slight for-
ward movement bodily in unison with 1ts re-
ciprocating movement, for the purpose set
forth. |

9. In a nailing-machine, a reciprocating
driver-bar with inclined portions, and a guide
for said driver-bar with inclined surfaces,
combined with a metal-strip-feeding device
and cutters with inclined cutting edges to cut
a tapered nail or tack from said strip where:

by the driver-bar will have a forward move-

ment bodily in unison with its reciprocating
movement, its driving end will follow the in-
cline of the cutting edge of the cutters, and
the tapered nail will not move laterally upon
the end of the driver while the nail is being
driven, for the purpose set forth.

3. In a nailing - machine, a reciprocating
driver-bar, a spring to move the driver-bar

in one direction to drive the naill or tack,

mechanism to move the driver-bar in oppo-
sition to the influence of said spring, an ec:
centric, and intermediate mechanism be-
tween the eccentric and said spring to alter-
nately compress and release said spring from
compression, whereby said spring Is under
the greatest compression due to said eccentric
at the time the driver-bar is released from
the mechanism which moves the driver-bar
in opposition to said spring in order to drive
the nail or tack, and is released from com-
pression due to said eccentric, at the time the
machine is at rest, for the purpose set forth.
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4. In a nailing-machine, in which nails or | anism between cach of said cams and a feed-

tacks are cut from a metal strip or tape with
their head portions cut alternately from op-
posite edges of the strip or tape, a feeding-
tube through which said strip or tape is fed
and by which it is carried, bearings in which
said tube is rotatably mounted, mechanism
to oscillate said tube and the strip carried
thereby in said bearings, a sleeve longitudi-
nally movable on said tube, pawls carried by
sald sleeve and engaging said metal strip, a
spring to normally hold said sleeve forward,
a cam and cam-roll to move said sleeve back-
ward when the feeding -tube is oscillated,
whereby said strip is intermittingly fed for-
ward a predetermined amount during each
oscillation of the feeding-tube, for the pur-
pose set forth.

9. In a nailing-machine in which nails or
tacks are cut from a metal strip or tape with
their head portions cut alternately from op-
posite edges of the strip or tape, a feeding-
tube through which said strip or tape is fed
and by which it is carried, bearings in which
said feeding-tubeisrotatably mou nted, mech-
anism to oscillate said feeding-tube and strip
or tape carried thereby in said bearings, a,
sleeve longitudinally movable on said feed-
Ing-tube, pawls carried by said sleeve and en-
gaging said metal strip, mechanism to inter-
mittingly reciprocate said sleeve upon said
feeding-tube to intermittingly feed said strip
or tape rorward, and detent-pawls carried by
sald feeding-tube to prevent the drawing
backward of the strip or tape by the baclk-
ward movement of the said sleeve and pawls
carried thereby, for the purpose set forth.

6. In a nailing-machine in which nails or
tacks of two different dimensions are to be
cut from metal strips or tapes with their head
portions cut alternately from opposite edges
of said strips or tapes, two feeding - tubes
through which said strips or tapes are fed,
bearings in which said tubes are rotatably
mounted, a rotary shaft, two cams loosely
mounted on said shaft, intermediate mech-
anism between each of said camsand a fecd-
ing-tube whereby each tube is oscillated by
the action of its respective cam when said
cam is rotated to turn the stri p or tape car-
ried thereby, and two clutches one for each
of said cams between said shaft and cams
coupled together and operated in unison,

whereby one of said cams is clutehed to the

shaft and the other cam is released by the op-
eration of the clutches, for the purpose set
forth.

7. In a nailing-machine in whieh nails or
tacks of two different dimensions are to be
cut from metal strips or tapes with their head
portions cut alternately from opposite edges
of said strips or tapes, two feeding - tubes
through which said strips or tapes are fed,
bearings in which said tubes are rotatably
mounted, a rotary shaft, two cams loosely
mounted on said shaft, intermediate mech-

ing-tube, whereby each tube is oscillated by
the action of its respective cam when said eam
is rotated, to turn the strip or tape carried
thereby, and two clutches one for each of said
cams between said shaft and cams coupled
together and operated in unison, wh ereby one
of said cams is clutched to the shaft and the
other cam is released by the operation of the
clutches, and a locking device for said cams
operated in unison with the clutches and lock-
ing each cam in a stationary position when
released from the rotary shaft by its elutches,
for the purpose set forth.

5. In a nailing-machine in which nails or
tacks of two different dimensions are to be
cut from metal strips or tapes, with their head
portions cut alternately from opposite edges
of said strip or tape, a nail or tack tube, a
driver and operating mechanism to cause it
to drive a nail or tack through said tube, two
feeding-tubes through which the metal strips
or tapes are fed into said nail or tack tube
movable laterally and longitudinally to bring
themin turnin line with the nail or tack tuba
and to move them into operative position with
sald tube, two treadles, two slides each con-
nected with and operated by one of said trea-
dles, cam-surfaces on said slides, arms oper-
ated by said cam-surfaces and acting on said
feeding-tubes to move them lateraily and lon-
gitudinally, for the purpose set forth.

9. In a nailing-machine in which nails or
tacks of two different dimensions are to bhe

cub from metal strips or tapes with their liead

portions cut alternately from opposite edges
of said strip or tape, a nail or tack tube, a

~driver and operating mechanism to cause it

to drive a nail or tack through said tube, two
feeding-tubes through which the metal strips
or tapes are fed into said nail or tack tube,
movable laterally and longitudinally to bring
them in turn inline with the nail or tack tube
and to allow them to be moved into operative
position with said tube, a turning mechanism
to rotate said feeding-tubes, a starting and
stopping mechanism, two treadles, two slides
cach connected with and operated by one of
sald treadles, cam-surfaces on said slides,
arms actuated by said cam-surfaces to move
sald feeding-tubes laterally and longitudi-
nally in order to bring the desired feeding-
tube into operative position to cause the op-
eration of said turning mechanism and to turn
the feeding-tube thus located, said slides en-
gaging the starting mechanism to start the
machine, for the purpose set forth.

10. In a nailing-machine in which nails or
tacks of two different dimensions are to be
cut from metal strips or tapes, a nail or tack
tube, a driver and operating mechanism to
cause it to drive a nail or tacls through said
tube, two feeding-tubes through which the
metal strips or tapes are fed into said nail or

tack tube, movable laterally and longitudi-
i nally to bring

them in turn in line with the
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nail or tack tube and allow them to be moved | operated thereby to lock the feeding-tubes in 10
into operative position with said tube, a start- | operative position, for the purpose set forth.
ing and stopping mechanism, two treadles, In testimony whereof I have affixed my sig-
two slides each connected with and operated | nature in presence of two witnesses.

z by one of said treadles, cam-surfaces to move A '
said feeding-tubes into operative position, a - FRANK HOWE.
lever connected to said starting mechanism Witnesses: |
and engaged by said slides to start the ma- HENRY CHADBRUM,
chine, and a bar connected to said lever and " D. E. KEMPSTER.
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