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3,074,069 
PNEUMATIC FLOQR NAHJWG MACHINE 

Rene Arthur Conrad, Richmond, (Ialif, assignoi' to 
Harvey Dale Devine, San Francisco, Calif. 

Filed July 24, 1961, Ser. No. 126,145 
2 Claims. (Cl. 1-1) 

This invention relates to a pneumatic ?oor nailing ma 
chine. 
The object of this invention is to provide a pneumatic 

?oor nailing machine which is complete in itself and con 
sists of a motor-air compressor unit, a nail hopper, a nail 
feeder for feeding nails into a nail driving unit and pneu 
matic means for operating the last mentioned unit. 
Another object of this invention is to utilize a com 

paratively small, compact motor-air compressor unit for 
operating the nail driving unit. 

Another object of this invention is to provide a new 
nail driving unit operable by pneumatic means which unit 
drives nails rapidly and successfully into a ?oor and at a 
small expenditure of compressed air. 
Another object of this invention is to provide a new 

mechanism for feeding nails into the nail driving unit. 
Other objects and advantages will appear as the speci 

?cation proceeds and the novel features of the device 
will be particularly pointed out in the claims hereto an 
nexed. 

In this speci?cation and the annexed drawing, the inven 
tion is illustrated in the form considered to be the best 
but it is understood, that the invention is not limited to 
such form; and it is also to be understood that in and 
by the claims following the description, it is desired to 
cover the invention in whatsoever form it may be em~ 
bodied. 
My invention is illustrated in the accompanying draw 

ings forming a part of this speci?cation in which: 
FIG. 1 is a side elevation of the machine, some parts 

being shown in section. 
FIG. 2 is a front view of the machine, some parts being 

shown in section. 
FIG. 3 is a vertical cross-section of the nail driving 

unit. 
FIG. 4 is an elevation of said nail driving unit, as seen 

in the direction of the arrow “A” of FIG. 3. 
FIG. 5 is a partial, vertical cross-section of the nail 

driving unit, showing the parts thereof in a di?erent po 
sition. 

FIG. 6 is a horizontal section of said nail driving unit 
taken along the line 6—6 of FIG. 3. ‘ 

FIG. 7 is a plan view of the bottom of the nail hop 
per; and 

FIG. 8 is an electric wiring diagram of the machine. 
In detail, the nail driving machine includes a motor 

compressor unit 1 which consists of an electric motor 2 
and a compressor 3, operatively connected thereto, which 
‘unit may be of any type capable of compressing su?‘icient 
amount of air at a desired pressure. 
The unit 1 is supported by a frame 5 consisting of two 

pairs of parallel standards 6 and 7 connected on the top 
by a platform 8. 
The frame 5 in turn is carried by a front end of a lower 

air tank 1%) which is substantially rectangular in plan view 
and is comparatively shallow. The tank It) is supported 
by a pair of caster wheels 11 arranged symmetrically in 
relation to the central vertical longitudinal plane of the 
machine. Each caster wheel is enclosed in a compart 
ment 12 opened at the bottom. 
A nail hopper 15 is arranged between the standards 6 

and 7 and above the front end of said lower air tank. 
The hopper 15 contains a bottom 16 with a slot 17 there 
in of the width slightly larger than the diameter of the 
nail head to enable the nails to fall through on an in 
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2 
clined nail feeder 18 arranged under said slot 17 in align 
ment therewith. A guard plate 20 is hingedly secured 
to the frame 6 over said slot 17 and has its end adjust 
ably supported by a bolt 22 so as to permit nails to move 
freely in the vicinity of said slot and drop thereinto. 
The nail feeder 18 consists of two parallel metal bars 23 
separated by a slot 24 which is sufficiently wide to pass 
the nail shank only. 

Therefore, when a nail falls from the hopper 15 on 
said inclined nail feeder its shank passes through the slot 
and the nail slides down said nail feeder, being supported 
by its head. Vertical air tanks 25 and 26 are arranged on 
the front end of the lower tank 10 on each side of the nail 
hopper, which tanks have passages connecting the same 
with the lower tank 10. 
An air motor 30, which may be of any suitable type, 

as the Super Speed Air Motor, type BNSSEM, manu 
factured and sold by The Bellows Company of Akron, 
Ohio, and described in their bulletin BM—25R, is mounted 
on the platform 8 in front of and above the nail hop 
per 15. 
The air motor 313 comprises a vertically arranged cylin 

der 31 with a piston 32 therein. The head 33 of said 
motor contains a sliding valve (not shown in the draw 
ings), manipulated by a pair of solenoids which move 
said valve so as to apply air pressure on said piston and 
move the same rapidly down and up and at the same time 
permitting the compressed air to be rapidly exhausted into 
the atmosphere upon the completion of each stroke. 
A pipe 35 supplies compressed air from the storage 

tanks to the head 33, from which the air passes to the 
sliding valve and directly into the cylinder to apply the‘ 
pressure on the top of the piston 32 and move the same 
downwardly, at which time the air in the lower portion 
of the cylinder is exhausted through a transfer tube 37 
to said valve and to the atmosphere. Thereupon the 
sliding valve changes its position, as shall be explained 
hereinafter in detail, and the compressed air is delivered 
through said transfer tube to the lower portion of the cylin 
der for raising the piston. The air from the upper portion 
of the cylinder is exhausted directly to the atmosphere 
through said valve. The air motor 30 works with ex~ 
treme rapidity. But the impact of its downward stroke, 
however, is insu?’icient to drive a nail of desired size into 
a hardwood ?oor to a standard depth. 

In order to increase the striking power of the down 
ward stroke of said air motor, the following described 
structure was added to said motor. 
A shaft 49 extends downwardly from said piston 32 

and passes through a guide 41 secured to the platform 
ti. The end of said shaft 40 is threaded as shown at 42, 
vand carries a Weight 43 in form of a short cylinder 
screwed thereon. A nut 44 looks the weight 43 on said 
shaft 40. A guide rod 45 is threaded into said weight 
from the bottom and extends downwardly into a lower 
guide 45 carried by a support 47 secured to the stand 
ards 6. 
The weight 43 augments considerably the striking force 

of the down stroke of said motor 30, which force, aug 
mented as aforesaid, becomes sufficient to drive 'a nail 
of the proper size to the proper depth into the floor. The 
upward stroke of said air motor easily lifts said piston, 
and weight 43 to its initial position. There is no other 
load except the weight of the aforesaid movable parts 
associated with the air motor. 
The machine also includes a nail driver 50 which is 

vertically arranged in front and in close proximity of the 
guide rod 45 and carried by said support 47. 
The nail driver comprises a substantially cylindrical 

spindle 51 having a central bore 52 therein in which a 
nail driving rod 53 slides. The latter extends‘upwardly 

' beyond said spindle and terminates with a head 55. The. 
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latter normally located under and in spaced relation to 
the weight 43 and is adapted to be struck by the latter 
on its downard stroke. The rod 53 is of considerably 
smaller diameter than the bore 52 and carries a spring 
keeper 57 which aligns the upper portion of said rod 
with the central line of said bore and also serves as an 
abutment for thev upper end of a coil spring 58 arranged 
around said rodv ' 
The bore 52 narrows considerably, substantially in the 

middle of the spindle, to form a bearing so in which the 
lower end of said rod 53 slides also, and to form a sharply 
de?ned shoulder 61 on which the lower end of the spring 
58 rests. The keeper 57 and the bearing 76% keep the rod 
53 in strict alignment with the bore 52 and the spring 53 
yieldingly urges the rod 53 upwardly and keeps the keeper 
57 in abutment with a disk 62 secured'to the top of said 
spindle, thus limiting the upward movement of said 
keeper. 
The spindle Slis slightly conical toward its lower end 

and terminates with a hammer guide 64 which is screwed 
into, or otherwise secured to, said spindle. 
The guide 64 is provided with a centrally located pas 

sage 65 which is just su?icient to pass the nail head 
through it. The passage 65, is ?ared‘ outwardly at its 
upper end, as shown at 66, for the purpose of guiding 
the nails thereinto. 
The rod 53 terminates with a hammer 6% which begins 

at the lower end ofthe bearing 60, when the rod is in 
its uppermost position, and extends downwardly to close 
proximity of said hammer guide. The hammer 69 is of 
considerably smaller diameter than that of the rod 53 
and is of slightly smaller diameter than that of the pas 
sage 65. A lower portion 76 of'the bore 52 from the 
bearing 60 to the hammer guide 54 is of sufficient size to 
accommodate said hammer 69 and a nail which slides 
downwardly between said hammer and the inner Wall 
of the bore 7% to and into the passage 65 of the hammer 
guide. 7 

Nails are delivered from the hopper 15 to the spindle 
51 by the nail feeder l8, the'lower end of which is se 
cured to a feeder retainer 71. The latter represents a 
block in form of an inverter U, to the inner sides of 
which the bars 23 of said feeder are attached. The re 
tainer 71 is secured to said spindle by screws 72.. Nails 
slide down on said feeder by gravity enhanced by the 
vibration of the machine and enter the retainer 71 and 
are stopped by a cross slide 73'arranged across their path 
at the end of the feeder and behind said retainer. The 
cross slide 73 is arranged to slide horizontally in a groove 
74 in said spindle and has on its side facing the feeder a 
round vertical groove '75 normally registering with the 
feeder slot 24. The diameter of the latter groove is large 
enough to accommodate a nail shank when a nail slides 
from said feeder into said groove. The slide '73 is op 
erated by a flat spring 76 securedto the outer end of 
said slide, which spring extends upwardly, and the upper 
end of which is attached to the spindle by a screw 77. ' 
The spring 7:? is actuated by a cam 80 arranged in the 

upper end of the spindle. The cam Ell is swingable about 
a pin 81 and normally protrudes slightly into the bar 52. 
When the nail driving rod 53 moves down the spring 
keeper 57 pushes the cam 8i) outwardly, as shown in 
FIG. 5, and causes it to swing about the pin 81, where 
upon a second pin 82 carried by the lower end of said 
cam pushes the spring '76 outwardly and away from the 
spindle, thus pulling the cross-slide 73 outwardly. 
When the slide 73 is pulled outwardly, it moves the 

nail, which previously dropped in the groove 74, away 
from the slot 24. An outer portion of the end of the 
left feeder bar 23 is cut off, as shown in FIGURES 4, 5 
and 6 to form a notch 83/ The nail being moved away 
from the slot 24 by said slide 73, is pushed out of said 
groove 74 by a curve 85 in the spindle 51, provided 
above said cross slide, into said notch 83, and therefrom 
into a guide block 85 secured to the spindle 51 under the 
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feeder retainer 71. The guide block 86 is formed with a 
passage 87 leading to an opening 88 in the spindle, which 
opening terminates in the bore 70. 
A pair of handle bars 96 extend from the support 47, 

by which the machine is guided on a ?oor by the opera 
tor standing on his knees in front thereof. The opera 
tor presses two press-button switches 91 located on said 
handle bars, whereupon the electrically operated slide 
valve in the valve head of the air motor 39 shifts to let 
the compressed air to move the piston with the shaft 40 
and the weight 43 downwardly. The weight 43 on its 
way down strikes the head 55 of the nail driving rod 53 
and forces the rod downwardly. The hammer 69 drives 
the nail, which is in the machine, in the floor. At the 
same time the spring keeper 57 actuates the cam 80 
and the spring 76, thus moving the stop slide 73 out 
wardly and discharging another nail into the spindle 51, 
as aforesaid. . 

When the weight 43 is in its lowermost position it 
strikes a spring swtich 92 attached to the frame 7 and 

‘ actuates the same, whereupon the sliding valve is shifted 
to permit the ?ow of compressed air to move the piston 
upwardly. Thereupon the hammer 69 is withdrawn from 
the passage 65 of the hammer guide 64 before the nail 
drops into the spindle, thus permitting the nail to drop 
into said passage. 
The spindle 51 is located in the most forward position 

of the machine so as to permit nails to be driven close 
to walls and other obstacles. 

Compressed air from the compressor 3 is directed to 
the air tank 2§ which is connected by a tube 95 with an 
air ?lter and lubricating device 96 wherein the air is 
?ltered and lubricated and its pressure is automatically 
regulated. Any device, such as “Lubri Air” control unit 
manufactured and sold by the Bellows Company of Al: 
ron,,Ohio and described in their Bulletin LA-20, may be 

' used for this purpose. ,The device 96 is connected by 
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75 

v the pipe 35 to the head 33 of the air motor 30. 
FIG. 8 shows a wiring diagram of the machine in 

which wires 1% and fill connect a transformer 162 with 
a source‘ of electric current. A wire 163 connects said 
transformer with a pair of solenoids 134 and 105, shift 
ing the sliding valve 1'66 (shown diagrammatically). The 
solenoid W4 is connected by a Wire 197 to the press 
button switches 91, operable by the operator, the latter 
being connected to a wire res leading back to said trans 
former. When both switches 91 are pressed, the solenoid 
that is activated and it shifts the sliding valve 106 to move 
the piston 32 downwardly. ‘ 
The solenoid 105 is connected by a wire 11%) to the re 

turn switch 92, which is in turn connected by wire 111 
to the wire 1299. When the weight 43 closes the switch 
92 on its down stroke, the solenoid 165 is activated and 
it moves the sliding Valve so as to move the piston 32 
upwardly to its initial position. 

1 claim: 
1. A?oor nail driving machine comprising ' 
a frame, carrying 
an air compressor 
a means for operating said compressor 
an air tank connected to said compressor; . 
an air motor arranged in the front part of said frame, 
including a cylinder, a reciprocating piston and 
a rod connected to sm'd piston and extending down 

wardly outside said cylinder; 
a weight secured to said rod for increasing the power 

of the downward stroke of said piston; 
a nail driver for driving nails into a floor secured to 

V the front portion of said frame, and including 
a spindle and 
a nail driving rod sliding therein, said rod being located 

under said weight to be struck thereby and driven 
downwardly on the downward stroke of said weight; 

a nail hopper and a nail feeder carried by said frame 
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for ‘feeding nails from said hopper into the nail 
driver; 

electric control means for starting the downward stroke 
of said piston, rod and weight and for automatic re 
turn of the same to their initial position. 

2. A ?oor nail driving machine comprising a frame 
carrying an electric motor-air compressor unit for com 
pressing air, an ‘air tank connected thereto for storing air 
compressed by said unit, and an air motor operable by 
compressed air and connected ‘to said tank; 

said air motor including a reciprocating piston, and a 
rod connected thereto, extending downwardly out 
side said air motor; 

a weight secured to said rod for increasing the power 
of the downward stroke of said piston; 

a nail driver secured to said frame under said weight, 
said nail driver including a spindle and a nail driving 
rod sliding therein, said nail driving rod being so 
located as to be struck by said weight on its down 
ward stroke, and be driven downwardly a distance 
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su?icient to force a nail into the ?oor a required 
distance; 

means for adjusting the length of the downward stroke 
of said weight; 

a nail hopper and a nail ‘feeder carried by said frame 
for feeding nails from said hopper into the nail 
driver; 

electric control means for starting the downward stroke 
of said piston, rod and weight and for returning the 
same automatically to their initial position. 
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