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[57] ABSTRACT 

A nailing device having coaxial connected cylinders 
which are resiliently supported for movement towards 
an object to be nailed by operation of one cylinder 
and the second cylinder being. operatively connected 
to a hammer for driving nails and including means for 
feeding nails beneath said hammar and means for au 
tomatically operating the nailing device when an ob 
ject is positioned for being nailed. ' 

4 Claims, 4 Drawing Figures 
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NAILING DEVICE 

The present invention relatesto a power nailing de 
vice. 

It is a principal object of the invention to provide a 
nailing device of the kind mentioned above which is of 
simple design at the same time as it is reliable in use and 
by means of which one can obtain a satisfactory nailing 
result, i.e., nailheads sticking up above the surface of 
the object to be nailed are avoided, and the same goes 
for nailheads too‘ deeply buried below said surface. 

In the following an embodiment of the invention will 
be described with reference to the accompanying draw~ 
ings in which 
FIG. 1 is a side elevational view of the upper part of 

the nailing device, 
FIG. 2 is a partly broken away side elevational view 

of the lower part of the same nailing device, 
FIG. 3 is a side elevational view partly in cross 

section perpendicular to the view of FIG. 2 and illus 
trating the lower end portion of the nailing device, and 

FIG. 4 schematically illustrates said nailing device 
with the equipment belonging thereto for its operation. 

The nailing device illustrated in the drawings and in. 
its entirety indicated by the reference numeral 1‘ can 
suitably be suspended in ‘a frame 2 together with a num 
ber of additional nailing devices. The nailing device il~ 
lustrated in the drawings comprises for one part an 
upper and for another'part a lower hydraulic cylinder 
3 and 4 respectively, the end wall portions of which 5 
and 6 respectively are rigidly connected with each 
other. The upper wall portion 7 of the hydraulic cylin 
der 3 has piston‘rod 8 extending therethrough and 
which rod at its free end is connected with a journalling 
means 9. The journalling means9 is suspended by a 
pivot pin 10 which in its turn is suspended by the upper 
part 11 of a housing 12 of tubular shape in which hous 
ing an additional tube 13 is telescopically displaceable 
and the lower end of said tube 13 via a bracket 14 is 
connected with the lower wall piece 15 of the hydraulic 
cylinder 4. A tension spring 36 is enclosed in the hous 
ing 12 and tube 13 which spring tends to keep‘ the pis 
ton rod 8 in its retracted condition in the hydraulic cyl 
inder 3, i.e., in the position illustrated in FIG. 1. The 
upper end of a housing 16 of tubular shape is con 
nected with the lower wall piece 15 of the hydraulic 
cylinder 4 which housing in its lower part encloses an 
insert 17 in which a central bore 18, is provided and a 
driver 19 being displaceably journalled therein which 
driver suitably can be the piston rod of the hydraulic 
cylinder 4. A sliding bearing for the driver 19 which is 
press fitted in the insert 17, is indicated at 20. A nail 
supplying channel 21 opens in the central bore 18 
through which channel nails are fed down into the cen 
tral bore 18 from a magazine not illustrated in the 
drawings via a preferably ?exible conveyor hose 22 
when the device is in operation. The insert 17 has a 
lowerend portion the thickness of which is smaller than 
the inner diameter of the tube 16. In the space between 
the inner wall of the tube 16 and said lower end portion 
of the insert a pressure spring 23 is inserted which with 
its upper end rests against a shoulder 24 provided at the 
changeover point between the thick and the thin por 
tion of the insert and at its lower end rests against the 
upper terminal edge of a ring 25 surrounding the lower 
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2 
end portion of the insert which ring with its lower edge 
portion by the pressure force of the spring 23 is pressed 
against two diametrically opposed jaws 27 pivotable 
each one around its pivot pin 26. In the lower end por 
tion of the insert 17 a sliding sleeve 28 is inserted, the 
inner bore 29 of which forms a prolongation of the cen 
tral bore 18. The sliding sleeve 28 has a comparatively 
thick wall and is provided with longitudinally extending 
grooves in its sides in which the jaws 27 are pivotably 
mounted. In the position illustrated in FIG. 2 the lower 
end portions of the jaws 27 are contacting each other 
by the bias of the spring 23. When a nail is fed down 
in the central bore 18 it is by means of the driver 19 
which serves the purpose of a. hammer, hammered 
down whereby the low portions of the jaws 27 are 
caused to separate against bias of the spring 23, so that 
also the nail head can pass by said jaws. One side of the 
lower end portion of the tube 16 has a holder 30 which 
in its turn supports a vertically‘downwardly projecting 
guide pin 31 which is in a displaceable manner guided 
in a bushing 32 which is held in a support. 33 which in 
its turn is adjustably attached to the frame 2 of the ma 
chine by means of a bolt 34. 
Function of the elements 30 - 34 is as follows: 
The pin is preferably threaded in the holder and ver 

tically slideably. guided in the bushing for vertical 
movement of the cylinders. The support 33 is adjust 
ably attached to the frame 2 of the machine by means 
of the bolt 34. When the bolt is loosened, said support 
33 can be moved in its longitudinal direction, while the 
element lying between said support and the frame 2 can 
be adjusted in a direction transverse to the support 33. 
During this adjustment the support and the last men 
tioned element can be held together by means of the 
bolt. When the bolt is tightened the bushing 32 and 
thus the cylinders are held steadily in a desired position 
counted in a horizontal plane. 

In FIG. 4 the hydraulic cylinders 3 and 4 are sche 
matically illustrated. The cylinders are in between them 
separated by a wall, which is made up of the wall pieces 
indicated at 5 and 6 in FIG. 1. The piston displaceable 
in the hydraulic cylinder 3 is indicated at 35 and its pis 
ton rod is as in FIG. 1 indicated at 8. To simplify mat 
ters the spring which tends to push the piston rod 8 into 
the hydraulic cylinder 3 is inserted in said cylinder and 
is indicated at 36 there. The piston displaceable in the 
hydraulic cylinder 4 is indicated at .37 and its piston rod 
is indicated at 38. At the lower end of the piston driver 
38 the rod 19 serving the purpose of a hammer is at 
tached. On hydraulic cylinder 3 there is a dog 38 which 
is arranged to be able to operate a microswitch 40 at 
tached to the frame 2 at a suitable height. A second 
mirocswitch 41.is mounted in the lower part of the 
frame 2 in suchv a position that it is activated at the 
contact with an object intended to be nailed which in 
the present case is made up of a pallet 42, when it has 
occupied a position suitable for being nailed. A hydrau 
lic pump 43 ‘is via a tube 44, an ‘oil. ?lter 45, a tube 46, 
a check valve 47 and a tube 48 connected with a pres 
sure vessel 49. A return flow tube 50 is connected to 
the tube 46, an overpressure valve 51 being fitted in 
said return circuit and suitably chosen for a working 
pressure of 100 — 200 atmoshere gauge. A feeding tube 
52 is connected with the pressure circuit 48 which 
feeding tube opens at the entrance side of a hydraulic 
valve 53 which is operated ‘by two coils 54 and 55. The 
hydraulic valve’ 53 is provided with two outlets, one of 
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which via a tube 56, in which a pressure reducing valve 
57 is ?tted, is in communication with the chamber 
below the piston 35 displaceable in the upper hydraulic 
cylinder 3, the other one via a tube 58 being in commu 
nication with the chamber above the piston 37 dis 
placeable in the hydraulic cylinder 4. When the coil 54 
is subjected to a push, the tubes 52 and 58 are in com 
munication with each other, while the communication 
between the tubes 52 and 58 is interrupted. An adjust 
able pressure gauge is connected with the circuit 56, 
the working pressure of said gauge suitably being in the 
range 0 —>20 atmospheric gauge. The guage 59 is via an 
electric circuit 60 in communication with the coil 54, 
by which arrangement the coil'54 is subjected to a pull, 
when the gauge 59 has reached its working pressure. In 
a correspoding manner an additional pressure gauge 61 
is connected with the tube 59, the working pressure of 
said gauge suitably being in the range 100 — 200 atmo 
spheric gauge. Via an electric circuit 72 the pressure 
gauge 61 is in communication with the coil 62 of an ad 
ditional hydraulic valve 65 with two stable positions, 
the other coil 63 of which together with the coil 55 of 
the hydraulic valve‘ 53 is in communication with the 
switch 41 via an electric circuit 64.‘ The solenoid valve 
65 exhibits two inlets, the circuits 56 and 58 being con 
nected with each one of said inlets each one vvia its 
branch 66 and 67 respectively. A return flow tube 68 
is connected with the outlet side of the hydraulic valve 
65 and debouches in a tank 69 for hydraulic ?uid. In 
one of the two stable positions of the hydraulic valve 65 
thev communication between the branches 66, 67 and 
the return ?ow circuit 68 is interrupted, i.e., the coil 63 
is subjected to pull, and in the other one of said two sta 
ble positions the communication between the branches 
66, 67 and the return ?ow circuit 68 is open, i.e. when 

' the coil 62 is subjected to a pull. As is evident from 
FIG. 4 also the return ?ow circuit 50 opens in the tank 
69 for hydraulic ?uid and the same is the case with the 
inlet side of the pump 43 for hydraulic fluid which via 
a tube 70 is connected with said tank. Via an electric 
circuit 71 the switch 40 is connected with the coil 62 

I of the hydraulic solenoid valve 65. 
The functioning of the valve is evident from the fol 

_ lowing: 

When the object intended to be nailed, in the present 
case a loading pallet, reaches the position illustrated in 
FIG. 4, i.e., contacts the switch 41, said switch closes 
the electric circuit to the coils 55 and 63 which means 
that the hydraulic valve 53 occupies the position, in 
which the communication between the tube 52 and the 
tube 56 is open, i.e., pressure ?uid is streaming into the 
hydraulic cylinder 3, at the same time as the hydraulic 
valve 65 takes the position, in which the communica 
tion between the branches 66, 67 and the tube 68 is in 
terrupted. When the pressure in the tube 56 and the hy 
draulic cylinder 3 has reached the working pressure of 
the pressure gauge 59, i.e., when the hydraulic cylin 
ders 3 and 4 have displaced themselves downwards to 
wards the pallet 42 and the lower end portion is con 
tacting said pallet with the desired pressure, then the 
pressure gauge 59 closes the electric circuit to the coil 
54 which means that the communication between the 
tubes 52 and 58 is opened while the communication be 
tween the tubes 52 and 56 is interrupted, i.e., the pres- ' 
sure obtained remains in the cylinder 3 and keeps the 
same pressed down against the bias of the force from 

I- the spring 36. Thereby the piston 37 is pressed down in 
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4 
the working cylinder 4 until the working pressure has 
been reached in the pressure gauge 61, i.e., when alnail 
via the feeding conduit 22 has been fed down and 
rammed into the loading pallet with the desired force. 
When the pressure gauge 61 has reached its working 
pressure, it closes the circuit to the coil 62 which pulls 
the valve to the position into which the communication 
between the branches 66, 67 and the tube 68 is open. 
The piston 37 is from the underside subjected to pres~ 
surized air, the air pressure suitably permanently being 
adjusted at approximately 7 atmospheric gauge. 
Thereby the pistons 35 and 37 are now returned to the 
starting position illustrated in FIG. 4, the piston 37 by 
actuation of air pressure from below and the piston 35 
by the bias of the spring 36. If by any reason the switch 
41 is actuated without any object intended to be nailed 
has been introduced below the nailing unit and because 
thereof control pulses reach the coils 55 and 63, 
whereby the nailing unit is activated, the dog 39 will 
strike against the switch 40 which via the electric cir 
cuit 71 ‘gives a controlling pulse to the coil 62 which 
like the coils 55 and 63 is pulse controlled, and opens 
the communication between the branches 66, 67 and 
the tube 68, whereby the nailing unit returns to its rest 
position. The coil 54 is suitably made with a spring op 
erated return which means that the valve 53 after each 
control pulse to the coil 55 returns to the position in 
which the communication between the tubes 52 and 56 
is open. A number of nailing units can suitably be 
placed at the side of each other, the hydraulic cylinders 
3 thereby being coupled in parallel arrangement as well 
as the hydraulic cylinders 4. This means that one ob 
tains a very uniform nailing result irrespective of con 
siderable variations in the thickness being exhibited by 
the object intended to be nailed or this not being the 
case. When a nail is hammered down through the 
sleeve 28 the jaws 27 are caused to separate against 
bias of the force from the pressure spring 23 and the 
ring 25 and immediately after the nail has emerged, 
they are again pivoted back into the position illustrated 
in FIG. 2. 
The invention is not limited to the embodiments de 

scribed above and illustrated in the drawings by way of 
example only, but can be varied as to its details within 
the scope of the following claims. It is thus within the 
scope of the invention that instead of hydraulic ?uid by 
way of example air can be used as pressure medium. 
What I claim is: 
1. A nailing device comprising a stationary holder, a 

driver, driving means comprising a power unit made up 
by a ?rst and a second hydraulic cylinder mechanically 
connected end to end and positioned coaxially to each 
other with their piston rods extending in opposite direc 
tions, means resiliently pressing the piston rod of said 
first cylinder inwardly of said first cylinder, said second 
cylinder having its piston rod being positioned for en 
gaging said driver, a nail guide element supported by 
said second cylinder which guide element will contact 
the object to be nailed by extension of the piston rod 
ofsaid first hydraulic cylinder, means for supplying hy 
draulic pressure medium to said ?rst cylinder for ex 
tending its piston rod and-pushing said nail guide ele 
ment against the object to be nailed, control means for 
causing pressure medium to be supplied to said second 
cylinder whose piston rod then acts upon the driver 
only after the nail guide element has contacted the ob 
ject to ‘be nailed, and control means for preventing 
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said hydraulic pressure medium for leaving said first 
cylinder during the working movement of said second 
cylinder. “W t, o is V . 

ZI‘A‘naiIingWdeViCe according to claim 1 including a 
spring between said holder and said ?rst cylinder, the 
bias of which continously strives to retract the piston 
rod of said first cylinder. 

3. A nailing device according to claim 1, wherein said 
interconnected portions of said hydraulic cylinders 
consistsv of one end wall of each of said cylinders. 

4. A nailing device according to claim 1, comprising 
a control valve in said fluid pressure supply means of 
said hydraulic cylinders, said control valve being 
adapted to conduct pressure medium alternatively to 
one of the other of said hydraulic cylinders, means for 

6 
exhausting pressure medium from said cylinders, a cut 
off valve in said means for exhausting adapted to keep 
said means for exhausting open :in one position and 

7 closed in another position, a pressure dog in said pres 
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sure supplying means of said ?rst hydraulic cylinder 
adapted to actuate said control valve to supply pressure 
medium to said second hydraulic cylinder and block 
the supply to said ?rst cylinder when a maximum pres 
sure is achieved, and a pressure dog in said second cyl 
inder adapted to actuate said exhaust control valve 
from its blocking position to its open position when the 
maximum pressure is required for driving the nails in is 
achieved. 

* * * * =l1< 


