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Serial Xe.

To all whowm it may concern: .
Be. it known that I, Georee Gopbu, &

“citizen - of the United States, residing at

10-

15

_Winchester, in the county of Middlesex and

State of Massachusetts, have invented cer-
tain Improvenients in Machines for Insert-
ing Fastenings, of which thre following de-
scription, in connection with the accompany-
ing drawings, is a specification,. like refer-
ence characters on the drawings indicating
like parts in the several figures. o
This invention relates to machines for in-
serting fastenings -and -particularly to fas-

‘tening inserting machines of the type in.
-which means is provided for forming a fas-

_ tening receiving opening in the work, a pre-

" forred form of the invention being shown as’

20

embodied in the machine for inserting pre-
viously formed fastenings which is illus-

“trated. and - described in detail in United

- States Letters Patent to George Goddu, No.

25
30

35

- speed capacity of the machine in which it is!

40

45

50

1,080,775, granted June .25, 1912, for im--

provements in machines for inserting fas-

“tenings. The present application is a con-
tinvation of .the co-pending application.

which matured into said Letters Patent in
so far as the two applications disclose com-
mon subject-matter. '

A general object of the invention is to |

previde in a fastening inserting machine
improved means for forming the fastening
réceiving openings in the svork which will
be especially useful in-a fastening inserting
machine that is to be run:at high speed and
which will itself contribute to an increased

embodied. In the illustrated machine the
means for forming the fastening receiving
openings in the work comprises an awl, and

‘an important object of the invention is to

provide improved mechanism for eontrol-

ling automatically the ‘depth to which the
_point.‘of the awl is forced into the work in

its work penetrating movement.

1t is important in a machine Which is to
‘be operated at high speed that the move-

ments of the awl or o6ther means for form-

“ing a’ fastening receiving opening in the

work be substantially positively controlled,
especially” those moyements which are in-
tended to bring the awl into definite codper-
ative relation to other parts of the machine

at definite times. It is important, therefore,
for controlling thedepth of

that mechanism

703,8885. .

penetration of the awl into thé.work be so
constructed and arranged that it will not in-
terfere with. the substantially pesitive eon-

‘trol of the awl by its operating mechanism.

A particular object of the invention, there-

fore, is to provide, in combination with awl
‘actuating mechanism arranged to actuate the

awl in a substantially positive manner, awl
depth controlling mechanism which "will
serve to effect a variation in the amount of
throw imparted to the awl by its actuatin

“mechanism and yet which will have no di-

rect effect upon the awl itself, nor any effect

"upon the awl through its actuating mecha-

nism except at the desired times.

In its illustrated preferred: embodiment

the awl depth controlling mechanism is as-

‘sociated with the mechanism which controls

the release of the work support for the work

feeding operation, and an important feature

of the invention is the connecticn of the awl

of the work support controlling mechanism
which is held against movement during the
work releasing operation, whereby -said re-

85

80.

. 68

78

13 110 ! C 78
depth controlling mechanism with a member -

lease, following as it dees. the work pene 88

effect upon the position of the awl. -
In the accompanying drawings,—Figure 1

is a side elevation of a machine embodying

the preferred form of the invention; Fig. 2
is a front elevation of the head of the ma-
chine; Fig. 8 is a side elevation of the ma-
chine head viewed from the left of an ob-
server standing in front of the machine;
Fig. 4 is a perspective detail of the pre-

ferred form of the mechanism for control-

ling the depth of penetration of the awl inte
the work; Fig. 5 shows a modification of the

‘awl depth controlling mechanism; Fig. 6 is

a perspective detail of the locking mecha-

“trating movement of the awl, will have no

38

99

98

nism, constituting a part of the horn oper-

ating mechanism; and Fig. 7 is a detail sec-
tion through the yielding conmection be-

tween the awl depth controlling mechanis

and the horn release mechanism. :
The illustrated machine has a supporting
frame comprising a base 2, a standard or
column 4 and a head 6. In the base are
mounted a cotinter shaft 8 to which is at-
tached a pulley 10 connected to any suitable
source of power, and .the horn depressing
and clutch operating treadles 12 and 14 re-
spectively. The counter shaft 8 also carries

168

168
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a second_ pulley r 101d1y attached to it and

- connected by a belt 16 to a loose pulley 18
- upon the main driving shaft 20 in the head

6. In the upright portion of the frame or.

standard 4 are mounted the work support or

horn 22 and the horn release controlling |
'mechamsm In the head 6 are mounted tne

various parts of theé fastening inserting
mechanism and the cams which CODthl the
timing of the operations of the various parts

of i‘he machine as a whole.

15

The fastening. inserting or nail driving
mechanism comprises-a driv er bar 24 movnt-
ed to reciprocate vertically in a guideway

‘in an upright part 26 of the machine head

.and having clamped to its lower end a

20

25

driver 28. Upon its rear side the driver bar
24 is provided with rack teeth 34 which
are engaged by the teeth of a.segment rack
36 carried upon the substantlally horizontal
arm 38 of a bell-crank lever pivoted at 40
upon the machine head. The other arm 42
of the bell crank driver operating lever
carries a cam roll 44 which travels in a
cam groove 46 formed in a cam wheel 48

" mounted upon the driving shaft 20.

30

35

The nails to be driven are contained in a
hopper 56 from which they are conducted
by -a raceway 58 to a point adjacent to the
driver passage in the driver guide 60, said
guide being broken away at the side ad]a-
cent to. the Taceway whereby the nails may
be introduced one at a time from said race-
way into said driver passage. Below the
driver guide 60 is a nail receiving throat

62 mounted upon a slide 64 and- movable'

- with said slide transversely to the path of

40 .

45

59

58

80

feed of the work and transversely to the
raceway b8,

Transverse mmement of the throat 62
and slide 64 is provided to withdraw the
throat from the path of feed movement of
the awl 66, hereinafter to be described, in

order. to pPI‘Hllf/ the awl to brlng the nail

receiving opening which it has formed in
the work beneath the driver passage. The
slide 64 is guided in an opening in the ma-

“chine frame. and is provided at vits rear

end with rack teeth 68 with which engage
the teeth upon a segment rack 70 upon the
lower end of a slide actnating lever 72 piv-
oted at 74 on the machine head and carry-
ing at its upper end a cam roll which enters
a cam groove 78 in the cam wheel 48, said
cam groove 78 being so shaped as to effect

‘the movement of the throat 62 into operfltu e
‘position and to withdraw it out of the p

path
of the awl at the proper times in the wcle
of operations of the machine. The mnail
separator 80 is also mounted upon the slide
84 to move therewith and is yieldingly con-
nected with said slide so that on the return
movement of the slide 64 the separator may
move relatively tosaid slide in theevent that
i an @hrimzsiwﬂ ip the raceway. The

mests &
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awl 66 is clamped in an awl bar 96 “which-

has a straight vertical portion mounted to
slide in a vertical guideway in an awl carry-
ing frame 98, said frame 98 being provided
W ith & horizontal dove-tailed portion 100
arranged to slide in a similarly shaped
slideway . formed in a bracket 102 bolted to
the machine head.  The awl bar 96 is ar-
ranged to reciprocate vertically in its car-
1vmg frame 98 and to be moved horizon-
tally with said frame.

The mechanism for effecting the horizon-
tal movement of the frame 98 comprises a
tloating lever 104 provided with a guide-
way 106 in which is slidably mounted a ful-
crum block 108 pivoted upon a stationary
fulerum pin 110 carried by a block 111 ad-
justably mcunted in an upstanding portion

70

75

80

112 of the machine head Vertical adjust- -

ment of the fulerum pin 110 varies the rela-
tive length of the two arms of the floating
lever 104 and therefore varies the amount
of horizental movement of the frame 98 and
the amount of feed movement of the awl.
¥or convenience in adjusting the fulecrum
pin 110, the upstanding portion of the
frame 112 is provided w Tth a nail spacing
scale 114 with which coSperates an indica-

~tor on the fulerum pin carrying block 111.

At its upper end the floating Tever 104 is
provided with a cam roll 116 “which travels
in a cam groove 118 formed in the rear face

of the cam disk 120 mounted upon the for-

ward end of the main driving shaft 20.
Upon the rear face of its vertical portion

the awl bar 96 is provided with rack teeth

with which engage the teeth upon a segment
rack calrwd upon one arm 122 of an awl
operating lever. The awl cperating lever is
fulerymed upen a rock-shaft 124, being pro-
vided with a ‘sleeve 125 w hlch surrounds
aald rocl-shaft. The arm 122 of the awl-
oper atmg lever is attached to the inner end
of the sleeve 125 and the other arm 126 is
attached to the other end of said sleeve.

The arm 126 of the awl operating lever
comprises a casing in which is mounted a
slide bar 128 broken at 130 into two separa-

ble sections; the lower section 1280 Dbeing
provided with rack teeth which mesh with

the teeth of a pinien 132 carried at the outer
end of the roclk-shaft 124 and the upper sec-
tion 1281 receiving through an opening in
the back of the casing which' forms the arm
126 a pivot pin 134 upon a block 186. ar-
ranged to be moved ver tically in a lever 138

plvotcd at one end at 140 to the machine

head and at its other end carrying a cam
roll 142 which enters a cam groove 144 in a
cam wheel 146 on the main shaft 20. :

- The lever 138 is provided with a spring
socket 148 in which is contained a spring
150 which helds the block 136 yieldingly in
its lowermost position. The power which
operates the awl {o canse if to penetrate the

85

80.
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100

105
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work being transmitted to the arm 126 of
the awl operating lever through the lever
188, the effective length of the arm 126 is
therefore varied by varying the vertical po-
sitien of the fulerum pin 134.

In order that the work penetrating move-
ment of the awl may be proportioned to the
thickness of the work, mechanism is pro-
vided for automatically varying the vertical
position of the fulerum pin 134 in accord-
ance with the thickness of the work. This
mechanism comprises a lever 152 attached to
a rock-shaft 154 having bearings in the ma-
chine head, said lever carrying at its for-
ward end a segment rack 156 which engages
a pinion 158, see Fig. 8, upon the inner end
of the rock-shaft 124. The rear end of the
lever 152 is conmected by a red 160 to a slide
162 constituting a part of the work thick-
ness compensating mechanism through
which the releasing movement of the horn
is controlled for the work feeding operation.
Since the position of the slide 162 is deter-
mined by the thickness of the work in a
manner hereinafter to be described, the
vertical position of the fulerum pin 134 will
be controlled through. the rod 160, lever
152, segment 156, pinion 158, rock-shaft 124,

- pinion 132 and slide 128.

30

35

"The horn release mechanism herein shown
is substantially the same in its construction
and principle of operation as that shown in
my co-pending application, Serial No.
109,352, filed Jan. 4, 1908, except that the

mechanism herein shown is mounted in the-

colutan 4 to operate in the reverse direction
from that in which the mechanism in the
co-pending application operates. ~In the

illustratéd construction the slide 162 is nor-

4¢

mally depressed into its lowermost position
by a horn raising and work clamping spring
164 hearing at its upper end against a cross-

_piece in the column 4 and at its lower end

45

50

“at its forward end connected by a block and|

60

65

the horn supporting rvod 174 1s thread
The lever 172 is forked at its forward éud.:
The stinightening of the teggle is effected.
threugh a link 176 connected at one end to

being received in an annular socket 166 sur-
rounding and clamped upon a threaded rod
167 connected to the slide 162. '

The pressure of the spring 164
mitted to the horn 22 through connections
comprising toggle links 168, 170 and a lever
172 fulerumed in the column 4 and connect-
od at its rear end to the toggle link 170 and

«lot. connection to a member 175 into which

the knee joint of the togele and at its other
end to one arm of a bell-crank lever 178, the
other arm of which is connected by a red
180 to an arm-of a second hell-cranlk lever
(122, The other avm of the lever 182 carries
2 cam. roll entering a cam slot 184 iu the
cart wheet 48, When the teggle is broken,
the spring 164 is preferably locked against

15 trans-.

éd.-

8

action upon the horn, as in the co-pending
application above referred to, and said lock-
ing means comprises, as in said application,
a ratchet plate 186 carried by a casing 188
in which the slide 162 is mounted to recipro:
cate vertically, pawls 190 being mounied
upon said slide and arranged to engage the

70

ratchet when the togyle is broken, said pawls =

‘heing held out of engagement with -said
ratehet when the toggle is straightened by
the pressure of a finger 192, attached te the
‘toggle link 168, upen the tails 194 of said
pawls. '

75

The horn may be depressed when the ma-~

chine is at rest in order to place work upon

it or remove work from it by suitable con- .

nections with\the horn depressing treadle
12, said connections comprising, in the illus-
trated construction, a rod 196 threaded at
its upper end into a piece 197 having a pin
and slot connection swith a forked extension
of the member 175, said rad being pivotally
“cennected at its lower end to the treadle 12.

The mechanism for automatically control-
ling the depth of penetration of the awl
into the work has preferably only a limited
range of movement, since when operating
upon werk which is very thick it is unneces-
sary to vary the depth of penetration of the
awl and therefore when the thickness of the
work exceeds a predetermined amount the
awl depth controlling mechanism ceases to
cause variations in the movement of the awl
corresponding to variations in the thickness
of the work. A stop 199 constituted by a
part of the machine head located in the
path of the segment carrying end of the
lever: 152 limits the movement of the awl
depth centrolling mechanism.

In order:that the free movement of the

horn- may not be interfered with when the

thiclmess of the work exceeds that for which
automatic variation of the awl movements
is provided, a yielding connecticn 1s pro-

vided between the rod 160 and the slide 162

‘whereby when the Tod 160 has reached the
upper-limit of its movement. that 4s, when

80

85

90

95

100

105

0.

it has set the awl operating mechanism to -

‘give the greatest amount of penetrative
movement to the awl, the slide 162 may be
moved relatively to the red 160 to permit

within the épring 164 and connected to the
“rod- 160 and having cenfined within it anc
bearing ngainst the lower end of rod 160 a
spring 200. '

A second rod 167 passes through an open-

ing in the hottom of the secket 198 and
“within said socket is provided with a piston

9202 bearing upon the lower end “of the
‘spring  200.. The spring 200 is strong
enough so that the thickness of the work
will e accurately gaged by the automatic

| the Horn 22 to accommodate itself to wm'k
Lof still greater thickness. This * vielding
‘onfection comprises a socket 198 located

115

[

20

125

130
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30

controlling mechanism up to the maximum
for which this mechanism is effective, and
that beyond the said maximum the spring
will" be compressed to permit the relative
movement of the slide 162 and the rod 160.

The downward movement of the slide 162
causes a positive’ downward movement of
the rod 160 after the spring 200. has ex-
panded sufficiently to bring the piston 202
ito contact with the, bottom of the socket
198 in the event that said spring has been
compressed. »

- During the horn release operation of the
horn controlling mechanism there will be
no movement of the awl through the awl

depth controlling mechanism since ‘at this.

time the slide 162 will be locked against
movenment and therefore the rod 160 will be
held statienavy. It will be noted that when
the awl operating lever is turned about the
rock-shaft 124 by the action of the lever 138
upon it the part 1280 of the slide bar 128,
as it rolls about the pinion 132, will tend to
move away slightly from the part 1281 and
for this reason the slide bar 128 has been
made in two separable sections in order that
this. slight downward pull may not affect
the vertical position of the fulerum pin 134,
When the slideway for the block 136 in the
lever 138 and the slideway for the slide bar

128 are substantially parallel, any movement.

~of the bar 128 caused by variations in the

35

40

thickness of the work will have no effect
upon the awl since the parts are in what
may be called neutral pesition, and no tend-
ency to turn is imparted to the arm 126 of
the awl operating lever by the movement of
the slide 128 when the parts are in this neu-
tral position, or in other words, when the
angle between the slideway for the block 156

_and the slideway for the slide bar 128 is

45

50

55

60

Zero.

Since the position of the awl will not be
affected by any adjustment of the awl depth
controlling mechanism when the two slide-
ways are in the position just described. the
parts ave preferably so timed that the move-

ment of the horn back into work gaging po-

sition will take place with the slideways mn
this position and that the machine will stop
with the slideways in this position. It will
therefore be seen that the horn may be de-
pressed by the treadle 12 to permit work to
be placed upon it or removed from it with-
out any effect upon the awl. Moreover it
will be noted that the awl has a fixed start-
ing position by reason of the positive con-
nection between the arm 126 and the awl bar
96 and that the range of movement of tlie
awl from this starting position is varied by
the means hereinabove described.

“The construction of the awl depth control-
ling mechanism just described is the best
form now known to mie-in which this fea-

5 ture of my invention;_fmay';b_e embodied, but .

1,045,784

it should ‘be understood that while I am
the inventor of the hroad features of inven-
tion embodied in this construction, the spe-
cific mechanism is the invention of Fred L.
Ma¢Kenzie and is described. and claimed in
an application filed by said MacKenzie, Se-

rial No. 476,718, February 8, 1909.

I will now describe the modification of
this mechanism shown in Iig. 5, which is
the form in which I first embodied this fea-
ture of my Invention and upon which the
invention of said MacKenzie is an improve-
ment.
my invention shown in Fig. 5, the awl 600
is clamped in a slide 602 arranged for ver-
tical movement in a horizontal slide 610
which moves in a guideway 604 in the for-
ward end of a third slide 606. The slide
606 was provided in the machine in which
this form of my invention wias embodied to
permit certain movements of other parts, not
herein shown and constituting no part of
the present invention.
horizental sliding movement in the guide-
way 604 to permit the awl to feed the work.
The horizontal movement of the awl is posi-
tively controlled through connections with
2 cam.,.not herein shown, these connections
comprising a rack bar 611 having a pin and
slot connection with the awl slide 602 where-

by horizontal movement of the slide 606

relative to the rack bar is permitted. The
vertical movement of the slide 602 which
causes the awl to penetrate the work is ef-
fected threugh connections with a cam groove

612 in a cam wheel 614 on the driving shaft.

These connections comprise a -bell crank 616
fulerumed at 618 upon the machine frame
and having a forked arm 619 which receives
between its fork members a third class lever
620 fulerumed at 608 in the slide 606, the
lever 620 being provided with a slot 622
which receives a pin 624 connecting the fork
members of the bell crank arm.” At its
forward end the lever 620 is provided with
upper and lower slide engaging members
623 and 625, respectively, through which
the vertical movements of sald lever are
transmitted to the slide 602. The other arm
626 of the bell crank 616 is provided with a
pin or stud 628 which enters a slot 630 in
me arm of a second bell crank 632 having
an adjustable fulerum 634 received in a slot
636 in said bell crank. The fulecrum 634
is carried by a slide 638 guided in vertical
ways in the machine frame, whereby-the ful-

In the embodimeént of this feature of-

The . slide 610 has.

70

80

85

90

95

100

105

110

115

120

crum 634 may be moved up and down in the

slot 636 to vary the lengths of the two arms
of the bell crank 632. . The other arm of the
bell erank 632 is pivotally connected at 640
to a slide 642 guided in horizontal ways 1n
the machine frame. The slide 642 is recip-
rocated, to cause the bell crank 632 to oscil-
late about ‘its fulcrum 634, by connections
with the cam groove 612 comiprising a cam

12¢

13¢
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roll €44 carried by said slide and entering
said cam groove.

To vary auntomatically the amount of
moverment imparted to the lever 620, and

g thereby to the awl slide 602, through the con-

ig

nections just described, as the work varies in
thickness, the slide 638 is connected to the
horn or other work support so that as the
horri moves vertically into clamping rela-
‘tion to-the different work thicknesses verti-
cal movement will be imparted te the slide
638, thereby varying the relative effective
-lengths of the connected lever arms through

“which movement is transmitted from the

5

20

25

38

40"

cam groove 612 to the lever 620. The con-
nections to the horn comprise a rod 646 piv-
otally connected at 648 to an arm 650 of a
rocker frame 652, fulecrumed upon the ma-
chine frame. Another arm 654 upon said
‘rocker frame is slotted to receivé a pin 656
upon the siide 638. At its other end the rod
may be connected to the slide 162 or any
other suitable part which receives motion
“from the horn. :

The parts are shown'in Fig. 5 in their po-
sitions of rest, at which time the slot 636
is parallel to the path of travel of the slide
638 and therefore as the horn-is adjusted
in placing the work in position to be op-
-erated upén dhe fulerum 634 will be carried
up and down ih the slot 636 without having
any effect upon the position of .the bell
crank 632,

It will be noted that all of the pivotal con-
nections are such that the movements are
" positive in both directicns and that a con-
struction is ‘provided in which the awl is
positively controlled throughout its recipro-
cating movement, in which the amount of re-
eiprocating movement is varied from a fixed
starting , poifit as the work varies in thick-
ness, and in which the adjustment in the op-
erating connections is effected at such time
that such adjustment has no direct effect

45 wpon the pesition of the awl,

50

o
(37
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~Having described my invention, what I
claim as new and desire to secure by Let-
ters Patent of the United States is:—

1. In a machine of the class described,-an
awl, means for reciprocating said awl to
form an awl holé in the work constructed
to eontrol the awl positively and continu-
ously throughout its reciprocating move-
ment, and means governed by variations in
the thickness of the work for varying the
extent of such positive reciprocating move-
ment. '

2. In a machine of the class deseribed, an -

awl, means for reciprocating said awl from
the same starting point at successive oper-
ations to form an asl hole in the work con-
structed to control said awl positively and

‘continuously throughout its reciprocating.

movement, and means governed by varia-
tions in the thickness of the work for vary-

5

ng the range of the positive reciprocating
movement of said awl with respect to said.
starting point. : :

3. A machine of the class deseribed hav- -
ing, in combination,.a vertically recipro-
cating awl, means for effecting a vertical
reciprocation of said awl constructed to
control the awl positively and- continuously
throughout its reciprocating movement, and
means controlled by the thickness of the-
work for adjusting the aforementioned
means to vary its effective throw, said ad-
justing means not affecting ‘the position of
the awl during the adjusting operation. -

4. A machine of the class described hav-
ing, in combination, a vertically recipro-
cating awl, means for effecting the vertical
reciprocation of said awl constructed to con-

trol the awl positively and continuously

throughout its reciprocating movement, and

means for automatically adjusting said

aforementioned means to vary its effective
throw in accordance with variations in the
thickness of the work constructed and ar-
ranged to operate without changing the po-

sition of the awl during the adjusting op-

eration. : L ,

~5. In a machine of the class described; an
awl arranged to rveciprocate vertically to
form an awl hole and to reciprocate laterally
to feed the work, means for controlling posi-
tively both the vertical and the lateral re-
ciprocations of said awl, and means governed
by variations in the thickness of the work
for varying the amount of the positive verti-
cal reciprocation of said awl.

6. A machine of the class described hav-
ing, in combination, »#chanism for insert-
ing fastenings, an awl for forming fastening

‘recelving openings in the work, and a work
| support controliing mechanism conneeted to

said work support and comprising a member
locked during the work releasing operation
always at the same distance; measured .
through said connections, from the under
side of the work, means for operating the
awl, and means-connected to said member of
the work support controlling mechanism for
varying the amount of operative movement
of the awl in accordance with the thickness
of the work. . ' ,

7. A machine of the class described hav-
ing, in combination, mechanism for insert-
ing fastenings, an awl for forming fasten-
ing-receiving openings in the work and a
work support, means for operating the awl,
and means for virying the amount of oper-
tive movement of the awl in accordance with
the thickness of the work comprising two
levers pivotally connected -with each other
and means connected with the work support
for varying the relative effective lengths of
the connected lever arms.

8. A machine of the class described hav-
ing, in combination, mechanism for inserting
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fastenings, an awl, means for positively
operating said awl, a work support and
means for effecting a work releasing move-
ment of said work support of uniform
amount for successive operations comprising

"a slide arranged to be locked in stationary

position during said work releasing opera-

. tion, and means for automatically varying

10

-the effective throw of said awl operatin
means connected to said slide. :

9. A machine of the class described hav-

ing, in combination, mechanism for insert-

ing fastenings, an awl for forming fasten-
ing-receiving openings in the work and a
vertically movable work support, means for
raising. and lowering the work support to
clamp and release the work for successive

1,045,784

inserting and work feeding operations re-
spectively, comprising. a slide arranged to
be locked to the frame of the machine dur-
ing the work releasing operation in differ-
ent vertical positions in accordance  with
the thickness of the work, mechanism :for

20

operating the awl and means for varying .

“the- operative movement of said awl oper-

ating mechanism connected to said slide.
* In testimony whereof I have signed my
name to this specification in the preseénce of

two subscribing Witnes_ses. o
o GEORGE GODDU.
Witnesses:

H. Dorsey SPENCER,
Harrow M. Davrs.
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