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FRED L. MacKENZIE, OF BEVERLY, MASSACHUSETTS, ASSIGNOR, TO UNITED SHOE 
MIACHINERY COMPANY, OF PATERSON, NEW JERSEY, A CORPORATION OF NEW 
ERSE. 

SACRINE FOR, NSERTING EASTENINGS. 

,045,7. Specification of Letters Patent. Patented Nov. 26, 1912. 
Application filed February 8, 1909. Serial No. 476,718. 

To all phon it may concern 
Be it known that I, FRED L. MACKENZIE, 

a citizen of the United States, residing at 
Beverly, in the county of Essex and State of 
Massachusetts, have invented certain In 
provements in Machines for inserting Fas 
tenings, of which the following description, 
in connection with the accompanying draw 
ings, is a specification, like reference char 
acters on the drawings indicating like parts 

This invention relates to machines for in 
serting fastenings and particularly to ma 
chines for inserting previously formed fas 
tenings. As herein used the term “fasten 
ing' is intended to include within the scope 
of its designation things having other than 
fastening functions, but which are adapted to 
be handled by machines of the type to which 
this invention particularly relates. 

Efficient fastening inserting machines are 
in use in many arts, the machine herein 
illustrated being intended especially for use 
in the manufacture of boots and shoes, but 
the commercial success attending the use of 
such machines is dependent, to a great ex 
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tent, upon two things, namely: the speed at 
which the machine performs its work and 
the rapidity with which the work may be 
presented to the machine. Of these two ele 
ments of commercial success the latter de 
pends for the most part upon the skill and 
quickness of the operator. The speed of 
operation, however, is a resultant of the or 
ganization and construction of the machine 
as a whole and in this respect machines in 
commercial use are not entirely satisfactory, 
for the reason that, owing to the low speeds 
at which they must be run, their capacity for 
performing work is inferior to the demand 
made upon them by the average operator 
and seriously handicaps the best operators. 
A general object of the present invention, 

therefore, is to provide a machine for han 
dling previously formed fastenings which 
may be run at speeds higher than those at 
tainable with machines of known construc 
tion. P 

A further object of the invention is so to 
improve the construction of machines of this 
type that they will be adapted for perform 
ing not only an increased quantity of work 
but also a superior quality of work. 
Another object of the invention is to plo 

vide a machine which is adapted to be run 55 
at high speed and yet which is so constructed 
and arranged that there is a minimum of 
vibration and a minimum of wear. 
Other objects of the invention relate espe 

cially to improvements in the construction 60 
and operation of the various elements which 
go to make up a machine of the type known 
as “ loose nailing machines', that is, a ma 
chine adapted to handle previously formed 
nails in bulk and comprising usually a nail 65 
driving mechanism, a hopper, a raceway for 
conducting nails from the hopper to a point, 
adjacent to the driving mechanism, a sepa 
rator for separating the end most nail from 
the others in the line in the raceway and 70 
delivering it to a nail receiving throat which 
constitutes, usually, a part of the driver pas 
sage, and an awl for forming a nail receiv 
ing opening in the work and having usually, 
and preferably, the further function of feed- 75 
ing the work between successive nail driving 
operations. It will be understood however 
that many of the objects of the invention 
hereinafter pointed out relate to improve 
ments in fastening inserting machines in 80 
general. 
An important object of the present inven 

tion is to provide means for actuating the 
fastening driver by which said driver may 
be operated at high speed in exact time re- 85 
lation to the other parts of the machine, and 
yet...be caused to drive the fastening with a 
blow as distinguished from a shove. In fas 
tening machines as ordinarily constructed 
the fastening driving movement of the 90 
driver is usually effected by a spring which 
has been put under tension by the upward 
movement of the driver. It is impracti 
cable, however, to employ a spring in a ma 
chine designed to run at very high speed 95 
since the spring cannot be relied upon to 
bring the driver into proper coöperative re 
lation to the other parts of the machine at 
the proper time. 

In some fastening inserting machines, a 100 
cam, has been employed to effect the recip 
rocation of the driver but it has been found 
in practice that the operation of cam con 
trolled drivers is unsatisfactory, since the 
fastening is forced into the work by a shov- 105 
ing action rather than by a blow, and the 
depth to which it is inserted has varied with 
the nature and condition of the work. 
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The present invention aims therefore to 
provide the positive control advantages of a 
cam-actuated driver with the impact driv 
ing advantages of a spring-actuated driver. 
To this end a driver actuating mechanisin 
has been provided which insures the arrival 
of the triver at a predetermined point at the 
proper time in the cycle of operations of the 
alachite and yet which imparts io the driver 
a momentum drive similar to that which 
would be imparted to it by the usual driver 
spring. 
The invention aims further to provide a 

driver actuating mechanism which will not 
only cause the fastening to be driven with a 
blow instead of a shove, bit which will also 
cause a second or setting blow to be given to 

inifoilin the fistening whereby proper and 
insertion of the tastenings in the work may 
be insured. - 

In the illustrated embodiment of the in 
vention the foregoing objects are attained 
by the provision of a driver actuating cam 
of novel design which may conveniently be 
described as a momentum cam and which is 
so constructed that it will cause the driver 
to travel at not less than a predetermined 
minimum velocity to an intermediate point 
in the driving direction, determine positively 
the location of that point and free the driver 
thereat to continue its driving movement by 
momentum, and which is further so con 
structed that it insures a movement of the 
driver to a predetermined limit in the driv 
ing direction. Said cam is preferably so 
constructed also that it controls positively 
the action of the driver during all parts of 
its movement except as hereinabove de 
scribed when it releases said driver to travel 
under its acquired momentum and thereby 
drive the fastening with a blow. 
An improved means for clearing the race 

way which is herein shown will not be 
claimed in this case, this means having been 
made the subject - matter of a co-pending 
application Ser. No. 663,014 filed Nov. 29, 
1911. 

Still other objects of the invention will be 
apparent from a consideration of the dis 
closure in this, application of the preferred 
embodiment of my invention. 

in the accompanying drawings, Figure 
1 is a side elevation of a machine embodying 
the preferred form of this invention: Fig. 2 
is a front elevation of the head of the ma 
chine: Fig. 3 is a side elevation of the ma 
chine head viewed On the left hand of an ob 
server standing in front of the machine; 
Fig. 4 is a perspective view of the mechanism 
for moving the throat and separator in 
propertime relation to each other: Fig. 5 is 
a detail sectional view showing the connec 
tions between the throat and separator: Fig. 
(; is a perspective view of-the awl depth con 
trolling mechanism; Fig. 7 is a detail per 
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spective of the driver operating cam; Fig. 8: 
is a detail side elevation, partly broken away, 
of the improved raceway clearer actuating 
mechanism; Fig. 9 is a detail pairspeative it 
the locking imechanism constituting a part 
of the horn operating mechanism: Fig. i0 is 
a detail section of the yielding connection 
between the awl depth controlling mecha 
nism and the hosn release mechanism. . . . 
The illiistrated machine has a stupporting 75 

franie coliprising a base 2, a standard of 
colilimn 4 and a head 6. In the base aire 
mounted a counter shaft 8 to which is it: 
tached a pulley 10 connected to any silitable 
source of power aid the hoin depigssing and 80 
clutch operating treadies 12 and 14, respee 
tively. The counter shaft 8 also carries a 
second pulley rigidly attached to it and cons 
nected by a belt 16 to a loose pulley 18 lipii 
the main driving shaft 20 iii the head 6. In 85 
the upitight portion of the frame of stand 
ard 4 are mounted the work support or horn 
92 and the horn release controlling mecha 
nisim, hyreinafter more specifically described. 

In the head 6 are mounted the various 90 
parts of the fastening inserting mechanism 
and the cams which control the timing of the 
operations of the various parts of the ma 
chine as a whole. Inasmuch as the illus 
trated machine is of the type known as loose 95 
nailing machine, for the purposes of this de 
scription the term “nai?’ will be used in 
stead of fastening in describing the various 
parts of the fastening inserting mechanism 
and the various operations performed by the 100 
machine. 
The fastening inserting or nail driving 

lmechanism comprises a driver bar 24 mount 
ed to reciprocate vertically in a guideway 
in an upright part 26 of the machine head 105 
and having clamped to its lower end a driver 
28. At its upper end the driver bar 24 is 
provided with an adjustable stop 30 which 
impacts in the movement of the driver upon 
a cushion 32 Surrounding the driver bar and 10 
contained in a countersunk opening in the 
upper end of the part 26. 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 substan- 15 
tially 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 20 
wheel 48 mounted upon the driving shaft 20. 
The driver operating can is of peculiar 

construction, and as hereinabove suggested 
may conveniently be described as a momen 
tum cam. The cam groove 46 is provided 125 
with opposed walls 50 and 52 which are par 
allel throughout the greater part of their 
extent so that both the upward and down 
ward novements of the driver are substan 
tially positively controlled throughout the 130 
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si'eater part of the reciprocatory movement 
f said tiriver. In order, however, to pro 

vide a cent in or blow-like driving of 
the lait the positive control of the move 
in eit ( : " line driver by the cam is preferably 
reit *.'s string a predetermined part of the 
!}) : . He of said driver, and tlis relaxation 
if ('inti'ol or 'lease of the driver will pref 
(i'ally tike place during the latter part of 
its down wai'i movement or its movement in 
tle nail driving direction. 

ire ferally, however, the control of the 
'a in over the movealent of the driver will 
i? maintained to the extent that the driver 
\si e (') ii) telled to move at not less 
that a predetermined velocity through 
out the hile of its driving movement 
: it will ('i: pelled to move to a pre 
tieterie; it it in the driving direction. 
is it is eiti he wall 50 of the groove 46 
will be given a cam shape, such that it will 
coil);el the is ovelinent of the driver at not 
it'ss than a predetermined speed in the event 
that the alone intlin of the driver is not suf 
ficient to cairy it at a greater speed. To 
permit the driver to travel at a greater 
speed than that at which it would be caused 
to travel by the coiapelling action of the 
side or waii si) of the can groove 46, the 
wat (i' site 52 is so shaped that there is a 
recess or ot:ket 54 in the groove 46 into 
which the can roll 44 may be carried as 
it in herity of the driver bar and driver 
causes it to nove away from the wall 50. It 
will be noted that the wall 50 of the cam 
groove 46 in pels the driver in its downward 
direction and prevents too rapid movement 
of the driver in the upward direction, and 
that, on the other hand, the wall 52 serves 
to effect the upward movement of the driver 
but resists too rapid movement in the down 
wirl direction except as hereinabove de 
scribel when the driver has reached a pre 
determined point in its downward move 
inheit, wien the control of the wall 52 over 
the downwari movement is interrupted by 
the provision of the recess or pocket 54. 

it will be (ted further that after the 
driver and driver bar have been permitted 
to descend under their acquired momentum, 
which nay conveniently be referred to as 
the acquired moment an of the driver, the 
wall 50 of the can groove again comes into 
contact with the cam voli -- and causes the 
driver to deliver poin the head of the fas 
tening a second or setting blow in the event 
that the driving blow has not sunk the head 
to the proper depth. - 
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 
triver passage in the driver guide (30, said 
glide being brfixen away at the side a cli:- 
cent to the raceway whereby the nails may 
be introduced one at a time from said race 
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way into said driver passage. Below the 
driver guide 60 is a nail receiving throat. 62 
mounted upon a slide (34 and movable with 
said slide transversely to the path of feed of 
the work and transversely to the raceway 58. 
Transverse movement of the throat 62 and 
slide (34 is provided to withdraw the throat 
from the path of feed movement of the awl 
66, hereinafter to je described, in order to 
permit the awl to bring the nail receiving 
(pening which it has formed in the work 
beneath the driver passage. 
The slide 64 is guided in an opening in 

the machine frame and is provided at its 
rear ent with lack teeth 68 with which en 
gage the teeth Tipon a segment rack 70 upon 
the lower end of a slide actuating lever 2 
pivoted at 4 on the machine head and car 
rying at its upper end a can roll 76 enter 
ing a cam groove 78 in the can wheel 48, 
said cam groove 78 being so shaped as to 
effect movement of the throat 62 into oper 
ative position and to withdraw it out of the 
path of the awl at the proper times in the 
cycle of operations of the machine. 
The nail separator 80 is also mounted 

upon the slide 64 to move there with and is 
yieldingly connected with said slide so that 
on the return movement of the slide 64 the 
separator may move relatively to said slide 
in the event that it meets an obstruction in 
the raceway. The connections between the 
separator and slide complise a cylindrical 
slide S2 upon which is mounted a bracket 84 
provided with a forwardly projecting por 
tion 86 to which the separator blade 80 is 
attached. ... The bracket 84 is adjustable upon 
the slide 82 in a direction substantially 
parallel to the movement of the awl, so that 
the separator may be adapted to nails of 
'arying dimensions. 

machine head and has socketed within it, a 
spring 8S which bears at one end against 
the end of a socket in the slide 82 and at its 
other end against the end of a socket in a 
second cylindrical slide 90 mounted within 
the slide 82. . 
The slide 90 is provided with a pocket in 

which is received a lug 92 extending up 
from the slide 64, a slot 94 being provided in 
the slide 82 whereby said slide may move 
relatively to said lug to permit the sepa 
rator to yield when it meets an obstruction. 
The spring 88 tends, normally to keep said 
slide S2 in such relation to the slide 64 that 
the lug 92 will be in the rear end of the 
slot 94. . . . . . 
The awl (56 is clamped in an awl bar 96 

which has a straight vertical portion mount 
ed to slide in a vertical guideway in an awl 
carrying frame 98, said frame 98 being pro 
vided with a horizontal dove-tail portion 
100 arranged to slide in a similarly shaped 
slideway formed in a bracket 102 bolted to 

The cylindrical slide 
S2 is guided in a cylindrical opening in the 
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the machine head. The awl bar 96 is ar 
ranged to reciprocate vertically in its car 
rying frame 98 and to be moved horizon 
tally with said frame. The mechanism for 

is effecting the horizontal movement of the 
frame 98 comprises a floating lever 104 pro 
vided with a guideway 106 in which is slid 
ably mounted a fulcrum block 10S pivoted 
upon a stationary fulcrum pin 110 carried 
by a block 111 adjustably mounted in an 
upstanding portion 112 of the machine head. 

Wertical adjustment of the fulcrum pin 
110 varies the relative lengths of the two 
arms of the floating lever 104 and therefore 

15 varies the amount of horizontal movement 
of the frame 98 and the amount of feed 
movement of the awl. For convenience in 
adjusting the fulcrum pin 110, the upstand 
ing portion of the frame 112 is provided 
with a nail-spacing scale 114 with which 
coöperates an indicator on the fulcrum pin 
carrying block 111. At its upper end the 
floating lever 104 is provided with a cam roll 
116 traveling in a cam groove 118 formed 
in the rear face of the cam disk 120 mounted 
upon the forward end of the main driving 
shaft 20. 

O 

20 

Upon the rear face of its vertical portion 
the awl bar 96 is provided with rack teeth 

30 with which engage the teeth upon a segment 
rack carried upon one arm liz2 of an awl 
operating lever. The awl operating lever 
is fulcrumed upon a rock-shaft 124, being 
provided with a sleeve 125 which surrounds 
said rock-shaft. s 
operating 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 being 
provided with rack teeth which mesh with 
the teeth of a pinion 132 carried at the outer 
end of the rock-shaft 124 and the upper 
section 1281 receiving through an opening 
in the back of the casing which forms the 
arm 126 a pivot pin 134 upon a block 136 
arranged to be moved vertically in a lever 
138 pivoted 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 holds the block 136 yieldingly in 
its lowermost position. The power which 
operates the awl to cause it to penetrate the 
work being transmitted to the arm 126 of 

60 the awl operating lever through the lever 
138, the effective length of the arm 126 is 
therefore varied by varying the vertical 
position of the fulcrum pin 134. 

In order that the work penetrating move 
6b ment of the awl may be proportioned to the 
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The arm 122 of the awl 
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thickness of the work, mechanism is pro 
vided for automatically varying the vertical 
position of the fulcrum 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 ula 
chine head, said lever carrying at its for 
a pinion 158, see Fig. 3, upon the inner end 
of the rock-shaft 124. The rear end of the 
lever 152 is connected by a rod 160 to a slide 
162 constituting a part of the work thick 
ness compensating mechanism through which 
the releasing movement of the horn is con 
trolled for the work feeding operation. 
Since the position of the slide 62 is deter 
mined by the thickness of the work in a 
manner hereinafter to be described, the ver 
tical position of the fulcrum pin 134 will be 
controlled through the rod i60, lever 152, 
segment 156, pinion 158, rock-shaft 124, pin 
ion 132 and slide 128, 

ward end a segment rack 156 which engages 
75 

80 

The horn release mechanism herein shown 
is substantially the same in its construction 
and principle of operation as that shown in 
the co-pending application of George Goddu, 
Serial No. 409,352, filed Jan. 4, 1908, except 
that the mechanism herein shown is mounted 
in the column 4 to operate in the reverse di 
rection from that in which the mechanism 
in the co-pending application operates. In 
the illustrated construction the slide 162 is 
normally depressed into its lowermost posi 
tion by a horn raising and work clamping 
spring 164 bearing at its upper end against 
a cross-piece in the column 4 and at its lower 
end being received in an annular socket 16 surrounding and clamped upon a threaded 
rod 167 connected to the slide 162. 
The pressure of the spring 164 is trans 

mitted to the horn 122 through connections 
comprising toggle links 168, 170 and a lever 
172 fulcrumed in the column 4 and connected 
at its rear end to the toggle link 170 and at 
its forward end connected by a block and 
slot connection to a member 175 into which 
the horn supporting rod 174 is threaded. 
The lever 172 is forked at its forward end. 
The straightening of the toggle is effected 
through a link 176 connected at one end to 
the knee join of the toggle and at its other 
end to one arm of a bell-crank lever 178, the 
other arm of which is connected by a rod 180 
to an arm of a second bell-crank lever 182. 
The other arm of the lever 182 carries a cam 
roll entering a cam slot 184 in the cam wheel 
48. When tie toggle is broken, the spring 
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164 is preferably locked against action upon 
the horn, as in the co-pending application 
above referred to, and said locking means 
comprises as in said application a ratchet 
plate 186 carried by a casing 188 in which 
the slide 162 is mounted to reciprocate verti 
cally, pawls 190 being nounted upon said 
slide and arranged to engage the ratchet 

25 

30 

  



5 

5. 

2,045, a 7 

when the toggle is broken, said pawls being 
held out of engagement with said ratchet 
when the toggle is straightened by the pres 
sure of a finger 192 attached to the toggle 
link 168 upon the tails 194 of said pawls. 
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 with a forked extension 
of the member 175, said rod being pivotally 
connected 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 
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work which is very thick it is unnecessary 
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 cor 
responding to variations in the thickness of 
the work. A stop 199 in the path of the 
segment carrying end of the lever 152 limits 
the movement of the awl depth controlling 
mechanism. 

In order that the free movement of the 
horn may not be interfered with when the 
thickness of the work exceeds that for which 
automatic variation of the awl movements 
is provided, a yielding connection is pro 
vided between the rod 160 and the slide 162 
whereby when the rod 160 has reached the 
upper limit of its movement, that is when 
it has set the awl operating mechanism to 
give the greatest amount of penetrative 
novement to the awl, the slide 162 may be 
moved relatively to the rod 160 to permit the 
horn 22 to accommodate itself to work of 
still greater thickness. This yielding con 
nection comprises a socket 198 located with 
in the spring 164 and connected to the rod 
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160 and having confined within it and bear 
ing against the lower end of rod 160 a spring 
200. . . . 

A second rod 167 passes through all open 
ing in the bottom of the socket 198 and with 
in said socket is provided with a piston 202 
bearing upon the lower end of the Spring, 

SO 200. The spring 200 is strong enough 
that the thickness of the work will be accu 
rately gaged by the automatic controlling 
mechanism up to the maximum for which 
this mechanism is effective, and that beyond 
the said maximum it will be compressed to 
ermit 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 expand 
-ed sufficiently to bring the piston 202 into 

s 
| contact with the bottom of the socket 198 in 
the event that said spring has been com 
pressed. 
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 movement 
and therefore the rod 160 will be held sta 
tionary. 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 that 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 bir 128 has been 
made in two separable sections in order that 
this slight downward pull may not affect. 
the vertical position of the fulcrum 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 causad by variations in the 
thickness of the wo; . 
upon the awl since the parts are in what 
may be called neutral position, 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 
neutral position, or in other Words, when 
the angle between the slideway for the block 
136 and the slideway for the slide bar 128 
is zero. 

will have no effect 
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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 are preferably so timed that the move 
ment of the horn back into work gaging po 
sition will take place with the slideways in 
this position and that the unachine 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 pernit work t.) 
be placed upon it or removed from it with 
out any effect upon the awl. 
The hopper 56 is attached to a counter 

shaft 204 mounted in a bracket 206 clamped 
to the machine head. Also mounted in this 
bracket is a second counter shaft 20S hav 
ing a bearing 210 at the rear part of the 
machine head and having loosely mounted 
on its rear end a driving pulley 212 in a 
peripheral groove in which travels a belt 
214. The belt214 surrounds and travels in 
a peripheral groove in a hopper driving ex 
tension 216 of the loose pulley upon the 
shaft 20 to which the belt 18 transmits move 
ment from the counter shaft 8. This locse 
belt pulley is constantly rotated and is ar 
ranged to be clutched to the shaft 20 by any 
suitable clutch mechanism, preferably that 
disclosed in the co-pending application of 
George Goddu, Serial No. 476,649, filed Feb. 
8, 1909. 
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The loose pulley 212 may be clutched to the 
shaft 208 by any suitable clutch mechanism, 
such for example as that illustrated which 
comprises a cone 218 carried by a sleeve 220 
surrounding the shaft 208 within the bear 
ing 210, said sleeve being somewhat longer 
than the bearing 210 and having a flange 
upon its forward end between which and the 
collar 222 upon the shaft 208 is confined a 
spring 224 which tends normally to cause 
the sleeve 220 to move the cone 218 into 
clutching engagement with the loose pull 
ley 212. 
The sleeve 220 may be moved against the 

tension of spring 224 to move the cone to 
effect an unclutching of the pulley 212 from 
the shaft 208 by means of a forked bell 
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crank lever 226, one arm of which bears 
against the flange of the sleeve 220 and the 
other arm of which is connected to an op 
erating rod 228 extended to the front of the 
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machine and provided at its forward end 
with a finger hold 230. Between the fork 
members of the beil-crank lever is a down 
wardly extending lug which coöperates with 
stop members on the bearing 210 and limits 
the movement of said lever. When the bell 
crank 226 is in the position shown in Fig. 3, 
the pulley 212 is unclutched from the shaft 

30: 
. . noted that by this arrangement the hopper 
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208 and the hopper is at rest. It will be 
may be kept in motion while the fastening 
inserting mechanism is at rest. This is fre 
quently desirable in order to keep the race 
way properly supplied with nails. 
The counter shaft 208 is provided at its 

forward end with a worm 232 which drives 
a worm-wheel 234 upon a cross shaft, 236 ex 
tending between the shaft 208 and the shaft 
204, said shaft 236 having at its other end 
a bevel gear meshing with a bevel gear upon 
the rear end of the shaft 204. A rotary race 
way clearer 238 is mounted upon a third 
counter shaft having bearing in the bracket 
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206 and is provided at its rear end with a 
belt pulley which is connected with a belt 
pulley upon the shaft 208. 

in Fig. 8 is shown an improved raceway 
clearer operating mechanism. In this figure 
is shown also a different hopper actuating 
means, but it will be understood that the 
clearer actuating mechanism may be used 
(equally with this hopper actuating means or 
with that shown in the other figures. Upon 
the shaft 208 is mounted a pinion 240 which 
meshes with an annular gear 242 formed 
upon the hopper. The shaft 208 has also 
attached to it a pin wheel 244 of a Geneva 
stop mechanism. The counter shaft upon 
which the raceway clearer 238 is mounted 
has attached to it the star wheel 246 of the 
Geneva stop mechanism. The pin 248 upon 
the pin wheel 244 entering successively the 
slots 250 in the star wheel 246 effects at each 
3o4ation of the shaft 208 one-sixth of a rota 
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tion of the raceway clearer 238. This inter 
mittent movement of the raceway clearer 
238 is very effective in removing the mis 
placed nail from the upper end of the race 
way, since the blow which it gives the mis 
placed nail is very quick and much more 
effective than the continuous movement of a 
constantly rotating clearing wheel. 
When it is desired to adjust the tension of 

the spring 164 which operates to move the 
horn 22 into clamping relation to the work, 
the socket 166 may be adjusted upon the 
threaded rod 167. It will be noted that the 
portion of this socket which is threaded 
upon the rod 167 is split and provided with 
a set screw by which it may be clamped in 
adjusted position. To 
ment of the spring to be effected more easily, 
an anti-friction bearing is provided for the 
spring in the bottom of the socket 166. 
This anti-friction bearing comprises, as 
illustrated, a washer 252 in the bottom of 
the socket and a washer 254 upon which the 
spring 164 rests, anti-friction balls 256 be 
ing provided between the two washers. 
The operation of the machine is as fol 

lows: The parts being in the position shown 
in Fig. 1, at which time the awl depth con 
trolling mechanism is in neutral position, 
and the toggle 168, 170 is straightened so 
that the spring 164 may act upon the horn. 
22, the pawls 194 being held out of engage 
ment with the ratchet plate 186, the opera 
tor depresses the treadle 12 to lower the 
horn to permit the work to be placed there 

permit the adjust 

70 

75 

80 

85 

90 

95 

00 
on, this depression of the treadle serving to 
compress the spring 164 so that when the 
operator again releases the treadle the work 
will be pressed into engagement with the 
work abutment 258 adjacent to the fasten 
ing inserting mechanism. This work clamp 
ing movement of the horn 22 operates 
through the connections 160, 152, 124, 132 
and 128 to adjust the fulcrum pin 134 so 
that the awl operating mechanism will 
cause the awl to penetrate to the proper 
depth for the thickness of the work clamped 
between the horn and the work abutment. 
The work having thus been placed in posi 
tion upon the horn, the operator removes 
his foot from the treadle 12 and depresses 
the starting treadle 14. This treadle is con 
nected by a rod 260 to suitable clutch actu 
ating mechanism not herein specifically 
illustrated nor described since it constitutes 
no part of the present invention, and is nor 
mally depressed by a spring 262 bearing 
at one end against the under side of the 
rearward extension of the casing or bracket 
188 and at its other end upon a collar upon 
the rod 260. 

Depression of the treadle 14 serves, 
through the rod 260, to effect a clutching of 
the constantly rotating loose pulley over 
which the belt 18 travels to the main driv 
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driver in substantially 
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ing shaft 20. The machine stops with the 
its lowermost posi 

tion and with the cam roll 44 in the recess 
or pocket 5-4 of the driver cam groove 46, 
as shown in Fig. 3. As the main shaft 20 
starts to rotate the driver is lifted until it 
clears the throat 62 and the throat 62 and 
separator S0 are then withdrawn simultane 
ously out of the path of the awl by the lever 

() 72 operating upon the slide 64. While the 
driver is rising to clear the throat and the 
throat is being withdrawn out of the path 
of the awl, the awl enters the work to a 
depth determined by the awl depth control 
ling mechanism hereinabove described, and as it completes its work penetrating move 
ment the horn is depressed by the breaking 
of the toggle 168, 170, the slide 162 being 
at this time locked to the ratchet plate 186 
so that the spring 164 cannot act upon the 
horn during the horn release. The awl then 
feeds the work over the horn until the fas 
tening receiving opening which it has 
formed in the work is brought beneath the 
driver passage. 
As the awl returns to its initial position 

the throat and separator are moved back 
into their original positions and the sepa 
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rator acts to deliver a nail to the throat as 
the fastening receiving opening in the 
throat comes beneath the driver passage. 
The driver completes its upward movement 
after the separator has come into position to 
retain the nails behind that separated in 
the raceway and descends to drive the nail 
immediately after the throat has come into 
proper relation to the driver passage. 

It will be noted that the spring 150 serves 
to keep the section 1281 of the slide 128 in 
engagement with the section 1280 when the 
slideways for the block 136 and the slide 128 
are parallel, and that therefore the fulcrum 
in 134 will be automatically adjusted for 

each thickness of the work clamped between 
the horn 22 and the work abutment 258, this 
gaging action of the horn taking place at 
the end of the work feed as the awl is with 
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drawn from the work and as the parts of the 
awl depth controlling mechanism are re 
turned into neutral position so that it has 
no direct effect upon the position of the avt. 

If the treadle 14 is kept depressed by the 
operator several nails will be driven in rapid 
succession. When the treadle 14 is released 
the machine will automatically complete the 
cycle of operations necessary to drive a nail 
and will stop with the parts in the relation 
above described and which is shown in 
Fig. 1. 
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, the 
combination with a driver, of means for op 
erating said driver, said means being con 

structed to control positively the action of 
said driver during a part of its driving 
movement and to permit to said driver inde 
pendent movement in the driving direction 
during another part of said driving move 
ment. 

combination with a reciprocating driver, of 
means for controlling positively the action 
of the driver during a portion of its recipro 
structed to compel a predetermined driving 
movement of the driver while permitting 
free travel of the driver in the driving di 
rection during another portion of the recip 
rocating movement of said driver. 3. In a machine of the class described, the 
combination with a driver, of means for lim 
parting to said driver a predetermined 
amount of driving movement, said means 
being constructed to move said driver with 
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2. In a machine of the class described, the 
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cating movement, said means being con 
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85 
a positively predetermined velocity during a . 
portion of its movement and to permit to 
said driver a velocity in the driving direc 
tion greater than that of said means during 
another portion of its movement. . . 

4. In a machine of the class described, the 
combination with a driver, of means for ac 
tuating, said driver, said means being con structed to control positively the action of 
the driver during a part of its movement 
and then to permit the driver to travel under 
its acquired momentum and yet to compel 
its travel to a predetermined point during. 
another part of its movement. 

5. In a machine of the class described, the 
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combination with a driver, of operating 
means connected with said driver including 
a cam roll and a cam wheel provided with a 
cam slot within which the cam roll is con 
fined for the greater part of the rotation of said wheel, said slot having an enlarged por 
tion in the region compelling extreme tie 
scent of the driver whereby the driver is 
free to move under its acquired momentum 
in completing its driving movement. 
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6. A machine of the class described, hav- '. 

ing in combination, a driver and means for 
actuating said driver constructed to cause it 
to travel at not less than a predetermined 5 

minimum velocity to an intermediate point 
in the driving direction, to determine posi 
tively the location of that point, and to free: 
the driver to gontinue its driving movement 
by momentuin only when it has reached said 
point. t 

7. A 

thating, said driyer constructed to control 
said driver positively throughout a part of 

20. 

machine of the class described, hav 
ing in combination, a driver, means for ac 

125. 
its movement in the driving direction, to 
permit said driver to travel under its ac 
quired monentum through the balance of its 
movement in the driving direction and then 
to act upon said driver in such manner, that 
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it causes it to effect a setting action upon the 
head of the driven fastening. 

8. A machine of the class described, hav 
ing in combination, a driver and a single 
means for actuating said driver constructed 
to operate twice upon the driver during its 
driving movement, between which opera 
tions the driver is free to travel under its 
acquired momentum, the first of said opera 
tions imparting to the driver its momentum 
and the second of said operations imparting 
to the driver, in substantially its lowermost 
position, a fastening setting movement. 

9. In a machine of the class described, a 
reciprocating driver, driver actuating means, 
and connections between said driver and 
said actuating means constructed to insure 
positive correlation of the movements of 
the actuating means and the driver thirough 
out the greater part of the reciprocating 
movement of said driver, provision being 
made for tee movement of the driver dur 
ing is: atter part of its movement in the 
driving direction. 

10. In a nachine of the class described, 
a driver and means for actuating said driver 
comprising a member connected with said 
driver and an angularly movable member, 
said two members being connected with 
provision for independent movement in such 
parts only of the angular movement of said 
angularly movable member that the driver 
will becaused to travel at a positively pre 
determined velocity to an intermediate point 
in the driving direction, and will then be 
freed at that point to continue its driving 
movement by momentum. W 

11. In a machine:of the class described, 2. 
reciprocating driver and means for recipro 
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momentum during the latter 

cating said driver constructed to control 
positively the movements of said driver throughout the greater part of its recipro 
cating movement, said means having pro 
vision for free movement of said driver 
under the action of gravity and its acquired 

part of its 
movement in the driving direction. 

12. A machine of the class described, hav 
ing in combination, mechanism for insert 
ing fastenings, an awl, means for positively 
operating said awl comprising a lever hav 
ing a segment rack engaging the awl bar, 
a second lever having an adjustable connec 
tion with Said first lever whereby the ef 
fective throw of said first lever may be 
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varied and mechanism for adjusting the 
said connection in accordance with the thick 
ness of the work arranged to operate 
through the center of oscillation of said 
first lever. 

13. A machine of the class described, hav 
ing in combination, mechanism for inserting 
fasteningC, an awl for forming fastening re 
ceiving openings in the work, means for 
operating said awl, and means for varying 
the effective throw of the awl operating 
means comprising a lever connected at one 
end with the work support, a rock shaft 
upon which a member of the awl operating 
means is sleeved provided with pinions at 
each of its ends, a segment gear at the other 
end of said lever meshing with one of said 
pinions and a fulcrum adjusting slide bar 
forming a part of said awl operating means 
and provided with a rack meshing with 
the other of said pinions. . . . 

14. A machine of the class described, hav 
ing in combination, mechanism for insert 
ing fastenings, an awl and an awl bar hav 
ing rack teeth, mechanism for positively op 
erating said awl comprising a lever carry 
ing upon one arm a segment rack engaging 
the rack teeth upon the awl bar and car 
rying in its other arm a fulcrum-adjusting. 

| slide and means for operating said slide hay. 
ing an axis coinciding with that of said 
lever. 

15. A. machine of the class described, hav 
ing in combination, mechanism for inserting 
fastenings, an awl for forming a fastening 
receiving opening in the work, means for 
positively operating said awl comprising 
a lever having one arm pivotally connected 
with said awl and having in its other arm 
a slide formed of a plurality of separable 
sections, a cam operated lever having piv 
otal connection with one of the sections 
of said slide, and means operating through 
the center of oscillation of said first men 
tioned lever upon another section of said 
slide for varying the effective throw of said 
awl operating mechanism in accordance with 
the thickness of the work. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

FRED L. MACKENZE. 
Witnesses: 

H. DoRSEY SPENCER, 
FREDERICK L. EDMANDs. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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