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Arthur A. Cavanaugh, Alameda, Calif. 
Application May 9, 1949, Serial No. 92,103 

(C-46) 2 Claims. 
1. 

This invention relates to a nailing machine. 
In prior nailing machines, difficulties of vari 

ous kinds have been encountered. Thus, in Some 
machines an excessive number of moving parts 
are involved. This is unsatisfactory in a Smuch aS 
the presence of numerous moving parts inevitably 
results in wear, mechanical failure or disalign 
ment of the moving parts. When this occurs, 
it is of course necessary to stop the nailing op 
eration to repair the machine. It may even be 
necessary to return the machine to a shop for 
repair by a skilled mechanic. 

In Some of the prior machines, difficulty has 
also been encountered Owing to the fact that 
nails become jammed in the delivery chute from 
the hopper to the nail driving mechanism or, 
even more Seriously, become janned in the nail 
driving passage thus causing breakage of parts 
Of the machine. - 

It is an object of the present invention to pro 
wide an improved form of nailing machine. 

It is a further object of the invention to pro 
vide a nailing machine which involves a mini 
mum number of moving parts. 

It is a still further object of the invention to 
provide a nail driving machine having a mini 
nun number of moving parts and which is 
capable of dependable, steady delivery of nails 
from a hopper to the nail driver. 

It is a still further and particular object of 
the invention to provide a nail driving machine 
which involves a minimum number of moving 
parts, which is dependable in its operation and 
which creates little likelihood of jamming of 
the nail driving passage. 
These and other objects of the invention Will 

be apparent from the ensuing description and 
the appended claims. 

This application of a continuation-in-part of 
my copending application Serial No. 19,911, en 
titled “Nailing Machine,' filed April 9, 1948, and 
OW abandoned. 
One form which the invention may assume is 

exemplified in the following description and is 
illustrated by way of example in the accompany 
.ing drawings, in which: 

Fig. 1 is a view showing the nail driving ele 
ment or mechanism in side elevation and the 
nail delivery element in vertical section. 

Fig. 2 is a top plan view of the machine. 
Fig. 3 is a view in vertical section through the 

nail driving mechanism, showing the nail driver 
or plunger in its normal, elevated position. 

Fig. 4 is a view similar to that of Fig. 3 but 
showing the nail driver in its lowermost posi 
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tion at the lower end of its stroke and in the 
act of driving and countersinking a nail. 

Fig. 5 is a view taken along the line 5-5 of 
Fig. 1, showing the nail driving mechanism in 
rear elevation. 

Figs. 6 and 7 are sections taken along the lines 
6-6 and 7-7, respectively, of Fig. 1 showing de 
tails of the nail delivery element. 

Figs. 8 and 9 are horizontal sections taken 
along the lines 8-8 and 9-9, respectively, of 
Fig. 3 showing details of construction of the nail 
driving mechanism. 

Referring now to the drawings, the nail driv 
ing machine is generally designated as f0, and 
it comprises a nail delivery mechanism or ele 
ment and a nail, driving mechanism or ele 
Inent 2. The nail delivery element comprises 
a hopper 3 having a T-shaped slot 4 at the 
bottom thereof and in communication with a 
U-shaped nail delivery chute 5 having a longi 
tudinal slot 6 formed in the bottom thereof. 
A guard plate 7 is provided, as illustrated, being 
hingedly Supported at 8 for a purpose explained 
hereinafter, and as will be seen the lower end 
of the guard plate 7 lies close to the nail slot 
6. A U-shaped shingle nail guard 9 (see Fig. 

6) is also provided, which straddles the nail slot 
6, and forwardly and downwardly therefrom 

there is provided a deflector plate 25, the shingle 
nail guard 9 and deflector plate 25 serving pur 
pOSes described hereinafter. 
The deflector 25 is fixed to a frame bracket 26 

by means of screws 27, and caster wheels 28 are 
mounted on the bracket 26 at the bottom thereof. 
A bin 29 also mounted on the bracket 26 is pro 
vided and is disposed beneath the nail chute 5 
for a purpose explained hereinafter. Brackets or 
side plates 30 interconnect the nail delivery 
mechanism and the nails driving mechanism 
2 and thus provide a sturdy, rigid structure. A 

nail chute 3 is fixed at one end to the nail chute 
5 in overlapping relationship therewith and, at 

its other end, is fixed to the nail driving mech 
anism 2. A longitudinal nail passage or slot 32 
is formed in the chute 3. Thus, the nail chute 
3 and slot 32 provide a continuation of the nail 
chute E5 and slot 6. Fixed to and slanting up 
wardly from the nail driving mechanism 2 is a 
nail guide or guard member 33. Fixed thereto 
and extending upwardly and outwardly there 
from and Spaced above the nail chute 3 ?, is a nail 
guard rod 34. The purpose of the guard mem 
bers 33 and 34 is explained hereinafter. 
As thus far described, the machine operates as 

follows: A supply of finishing nails 35 of the type 
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employed for nailing hardwood floors is main 
tained in the supply hopper 3. Agitation of the 
hopper 3, either manually by shaking it with 
the hand or automatically owing to vibration of 
the machine during the nailing operation, will 
cause nails to fall through the slot f4. Inasmuch 
as the slot 4 is of T-shape, having a transverse 
portion and a longitudinal portion, it Will be ap 
parent that nails-aligned transversely.and longi. 
tudinally of the shopperswill fail therethrough: 10 
Any tendency of the nails to pile up and to pass 
down through the nail chute 5 too rapidly, is 
prevented by means of the guard plate 7, which 
opposes sufficient resistance to the nails topies. 
vent an oversupply of nails from falling down the 15 
chute. Thus, the guard plate f7, being hingedly 
supported at 8, will pivot upwardly; and to stee 
left as shown by the arrow, so as to allow a steady, 
even delivery of nails down the chute 5. In the 
event that a shingle naiktor other nail having a 20 
larger head than desired should-be: mixed withs 
the supply of finishing-nails; the larges head of: 
the nail will not pass throughs, the U-shaped 
guard-9. The operator, noting that nails are not: 
being delivered below this point, will have his at -23 
tention drawn to the difficulty and may remove 
the-offending-nail manually, thus preventirigits. 
passage downwardly into the nail driving mech 
anism f 2: 

Naturally, as considerable proportion of nails, 80 
instead-of falling into-the-nail chute 5 in align-. 
ment with the slot 6 and being-delivered in the 
proper manner, will lie transversely of the-nail 
chute -5 and will not ride in the slot. 6. Suchi. 
nails are effectively removed by means-of-the-de-, 35 
flector-plate 25 ASs illustrated, the plate di-, 
verges from the-nail-slot-f6 and will thus deflect. 
nails which are not riding in the slot-f6 and will: 
deflect them to one-side or the other, causing 
them to fall into the bin. 29. - 
As the nails pass downwardly through-the 

chute-3 and its nail passage or slot 32, they will: 
exhibit a tendency-to-jump-out of the slot 32 
owing to vibration of-the-machine. Such-nails: 
as tend to jump-out of theslot 32 will be retained 45 
by means of the guard-rod 34: When the nails: 
reach the lower end of the chute 31 and approach: 
closely to the nail driving mechanism f2, it also 
is important that they should be perfectly. 
aligned and-that the heads of all the nails should 50 
lie in a Straight line. To this end, the guard . 
member 33 is provided which, as illustrated, ap 
preaches the slot 32 more closely and thus evens 
up the nails and-holds their: heads in-properly 
aligned-position. 

Referring now more-particularly-to Figs: 3 and 
4, the nail-driving mechanism f 2 comprises an 
elongated barrel portion-49-which is formed at its - 
upper end with an axial passage 4f of relatively 
large diameter terminating, in a shoulder 42; and 60 
nearer its lower-end with an axial passage 43 of 
Smaller-diameter. A plunger or nail driver 44 is, 
reciprocable within the barrel: 48, such driver 
having a head:45, upper stem or shank portion 46 : 
and-a-lower shank or stem 37 of smaller diameter: 65 
and-having a sliding fit with a passage 43. The - 
barrellis-closed at its upper end by a cap 48se 
cured thereto by means of screws-49, and a fiber Washer-50 is provided-for-a, -purpose explained 
hereinafter: The driver. 44 is provided with a 70 
collar. or limit member 55 fixed-to-the-driver by 
means-of-a-snap-ring 56 and a C-washer 57, as il 
lustrated. An expansion-spring 58 is compressed 
between the C-washer-and-the-shoulder-42; and 
this Spring-normally serves to hold the driver -in 75 
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its elevated position, as illustrated in FigS. 1 and 3. 
At its lower end, the barrel 49, which is con 

veniently tapered as illustrated, is provided with 
an enlarged recess or passage 59. This recess is 
a continuation of the paSSage 43, and it is open 
at its lower end and is fitted with a cup 60 hav 
ing a base or bottom flange 6. The cup 60 is 
yieldably held in place in the passage 59 by 
means of a Snapring 62. Seated in an annular 
groove 63 formed in the barrel. The cup 6G is 
formed at its upper end with a conical seat 64 in 
axial alignment With a nail aligning or nail set 
passage 65. The nail driver 44 is formed at its 
loWe end with a conical seating portion 70 
adapted to seat in the conical seat 64, and with 
a nail driving member or nail set 7 having a ta 
peregend gli, 
The barrel 40 is also formed with a longitudi 

nal-groove or open passage 72 and the cap 48 
With a corresponding reeess 72a for reception of 
a lug. 3;formed on the colla's 55. A knockout 
plungeri:53 is: provided, being slidably; disposed 
Within the longitudinal groove:72 such knock. 
out plunger being: received within an opening. 
75d formed in the lug. 73 and having ahead 16s 
at itS. upper end, and a: tapered tip. 77 at its:lower; 
ehd; A. tension spring:78...is fixed at one endi to: 
the headr:76 and at its others; end:tosia screw, 79: 
which is fixedito, the barrel.2: Thestendency-off 

f the tension Spring. 78, as is apparent, will be to 
draw the knockout plunger 75 downwardly. How. 
ever, the expansion springi58issa, much stronger: 
Spring than...thestension. Spring 783 and 2will: nor 
mally hold the nail, Edriver: 445 in itscuppermost 
position and, therefore, through?.thetmedium-off 
the collar. 55; lug: 737 and head (76 the:Spring 583 
will: also hold: thes: knockout. plunger 75)in its 
uppermost:position, as illustrated in Fig. 3: 
A block 85 is received within a recess 86 formed: 

40 in the barrel 40 in alignment with the longitudi 
nal groove: 2; being fixed to the barrel by meanse 
of screws: 86a. The block-85iis formed fwith a 
passage 87-to-receive-the-knockout! plunger 75. 
Also seated in the recess :86.'; and at the rear of 
the block 85 is a stainless steel-wearing-plate 88, 
to the rears of which is formed-another recess: 
89 in which is seated a bar magnet: 90 havings 
poles 9 and 92. • . 
A nail delivery passage-934 is defined by the: 

is stainless steel plate-88 and by a -slanting guide 
plate-94 for-the-purpose--of guiding snails from 
the lower. end of the chute-3? into the passage. 
595 and thence into the nail set passage. 65: Iti 
Will be seen... that the lower - end of the chute 
3 is spaced a short distance, slightly greater. 
than the diameter of the knockout plunger-75, 
from the stainless steel-plate 88. 
The device thus described operates as follows: - 

Nails are delivered to the lower-end-of-the chute 
1-3? in the manner described hereinabove. Refer 
ring to Fig. 3, it will be seen that a nail is located 
in the nail set passage 65 with its head upper 
most and its tip lowermost, in readiness to be 
driven and set into a floor. At this instant, it is 
simportant to prevent a second nail from dropping: 
down into the passage 59; as such event would 
cause jamming of the machine when the nail 
set 7 f descends. This is effectively prevented by 
means of the barmagnet '90; which has one of 
its poles 9 disposed-above the lower end of the 
nail, chute 3 ?. and its other pole 92 disposed 
therebelow. It will thus be apparent that the bar 
magnet 90, which can easily be made sufficiently 
powerful, will hold the nail: firmly in the posi 
tion shown in Fig. 3; thus preventing it from 
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falling downwardly and damaging the machine. 
It also holds the other nails in chute 3f. : 

It is further important, when a nail has been 
driven and set as illustrated in Fig. 4, that an 
other nail be delivered to the nail set passage 65 
at the proper moment. This is effectively accom 
plished by means of the knockout plunger 75 
and the tension spring 78. As mentioned, the 
tension spring 78 acts to draw the knockout 
plunger 75 downwardly, but it is a considerably 
weaker spring than the expansion spring 58. 
Accordingly, when the head 45 of the nail driver 
44 is struck by a hammer, the nail driver will 
descend very rapidly. However, the only forces 
acting on the plunger 75 are gravity and the 
relatively weak tension of Spring 78, which Will 
be free to draw the knockout plunger 75 down 
Wardly. The downward travel of the knockout 
plunger will be much slower than that of the 
driver 44. Accordingly, by the time the knockout 
plunger 75 passes downwardly through the pas 
Sage 87 formed in the block 85 and contacts the 
head of the nail held by the magnet, the conical 
seating portion 70 of the driver 44 will be seated 
in the conical seat 64. Thus, as illustrated in 
Fig. 4, a nail disengaged from the magnet 90 and 
knocked downwardly by the knockout plunger 
5, will merely fall through the nail passage 93 

into the passage 59 and Will rest in the position 
illustrated without in any way causing jamming 
of or damage to the machine. When the driver 
returns to its rest position, the nail shown in 
passage 59 in Fig. 4 will drop into the nail set 
paSSage 65. Also, the knockout plunger 75 will 
return to its rest position, thus clearing the end 
of the chute 3 to allow another nail to drop 
from the chute and be held in position by the 
magnet 90. 
It the event that a nail of considerably greater 

length than average is delivered to the machine, 
it will be automatically ejected by means of the 
deflector plate 94. Thus, referring to Fig. 3, it 
Will be evident that, as each nail descends toward 
the botton of the nail chute 3, its head will be 
held firmly in contact with the chute by means 
Of the guard member 33. Thus the lower end 
of a long nail Will contact the upper end of the 
deflector plate 94 and will be held away from 
the nail passage 93. When the knockout plunger 
75 descends, it will strike the head of the long 
nail and Will thus eject it from the machine. 
The machine, of course, will miss a nail but such 
is not of Substantial importance as compared 
With jamming of the machine and/or damage 
to the nail set which might result from delivery 
of a long nail to the nail set passage 65. 
A further important operating feature of the 

machine is that, When the driver 44 descends un 
der the blow of a hammer, it limits at the bottom 
by engagement of its conical seating portion 7) 
with the conical Seat 64. Thus vibration is re 
duced, likelihood of damage to the machine is 
lessened and accuracy is increased. On the up 
stroke of the driver, it limits against the fiber 
Washer 50, which also reduces vibration, etc. 

It Will thus be apparent that a nail driving 
machine has been provided Which satisfies the ob 
jects set forth hereinabove. Thus, the machine 
involves a minimum of moving parts, the only 
moving parts being the nail driver 44 and the 
knockout plunger 5. Warious means are provided 
to insure proper delivery of nails to the nail driv 
ing mechanism, such, for example, as the guard 
plate 9 and the deflector plate 25; also the guard 
members 33 and 34. Magnetic means is provided 
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6 
and is so located as to hold one nail at the bot 
tom of and free of the nail delivery chute in 
proper position for delivery to the nail set pas 
sage, while another nail is located in the nail set 
passage to be driven into a floor. Means is pro 
vided in the form of the knockout plunger 75 
and tension spring 78 to insure the delivery of a 
nail each time that one is needed and at the 
proper instant to avoid jamming of the machine. 
As noted, the nail driver 44 limits at the bottom 
rather than at the top, which is desirable for the 
reasons stated. Also, inasmuch as the cup 60 is 
a removable Wearing element, and a plentiful 
supply of the same may be kept on hand, wear 
thereof is of relatively minor importance. Still 
other advantageous features have been noted 
above; for example, the provision of means for 
ejecting nails too great in length and the provi 
sion of a wearing plate adjacent the magnet. 
While I have shown the preferred form of my 

invention, it is to be understood that various 
changes may be made in its construction by those 
skilled in the art Without departing from the 
spirit of the invention as defined in the appended 
claims. 

Having thus described my invention, what I 
claim and desire to secure by Letters Patent is: 

1. A nail driving machine comprising a barrel 
having an axial passage formed therethrough, a 
nail driver mounted for reciprocation in Said pas 
sage, nail set means including a nail Set passage 
at the lower end of said barrel, said nail set 
passage being in axial alignment with said driver, 
a spring normally elevating said driver and hold 
ing it away from said nail set passage, a chute for 
feeding nails by gravity to said nail Set paSSage, 
the lower end of said chute being in communica 
tion with said nail set passage, magnetic means 
operable to hold the lowermost nail in said nail 
chute away from said nail set paSSage, knockout 
means including a spring for Operating the Sane, 
said spring being substantially weaker than the 
spring for elevating said driver, said knockout 
means being operable to detach a nail from said 
magnetic means for delivery thereof to said nail 
set passage, means interconnecting said driver 
and knockout means normally operable to inac 
tivate the latter and to hold the same out of con 
tact with said lowermost nail, said interconnecting 
means being operable to cause operation of Said 
knockout means in timed relation to reciproca 
tion of said plunger. 

2. A nail driving machine comprising a barrel 
having an axial passage therethrough, a nail 
driver mounted for reciprocation. Within Said pas 
sage, removable nail set means seated in the lower 
end of said passage, said nail Set means including 
a nail set passage in axial alignment with said 
driver, an expansion Spring normally operable 
to elevate said driver and hold the Same away 
from said nail set passage, a chute for feeding 
nails by gravity to said nail set passage, the lower 
end of said chute being in communication. With 
said nail Set passage, magnetic means disposed 
adjacent to the lower end of Said chute Operable 
to hold the lowermost nail therein away from said 
nail set passage, a nail knockout plunger in align 
ment with said lowermost nail and operable to de 
tach the same from said magnet for delivery 
thereof to Said nail Set passage, a tension spring 
for operating said knockout plunger, and means 
interconnecting Said nail driver and knockout 
plunger normally operable to elevate said plunger 
and hold the same aWay from Said lowermost nail 
but releasing the same when said nail driver is 
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drivendownwagdly into said nail set passage;saids 
tension Spring-being;arelatively weak Spring such: 
as:to causestrayel of said knockout plunger.ata; 
relatively slow speeds compared...to thestravel:of: 
saidknail driver under the impact of Sashamme: ; 5. 
blow; 
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