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POWER—OPERATED SEMIAUTOMATIC
SCREW DRIVER

"Leonard L, Krasnow, Worcester, Mass., assignor,
by mesne assignments, te Air-A-¥eed Equip-
ment, Inc.,, Worcester, Mass., a corporation of

Massachusetts

| Apphca,tmn-.]une 5, 1948, Serial No. 31,383
(CL 144-—32)

8§ Claims.
1

This invention relates to a power drwen man-

ually applied machine for delivering and driving

fasteners semi-automatically, and particularly to
a power operated, magazine fed, screw driver.
This invention comprises a construction in
which & single air duct serves to supply com-
pressed air for delivering a fastener from ga trans-
fer carrier to the jaws of a work head and for
- operating the motor of the fastener driver. The
driver motor has its air supply controlled by 2
valve that is manually moved by the pressure
of the head against the work., The transfer car-
rier receives a fastener from a hopper supply and
holds it until needed and then delivers the fas-
tener to the air duct in a timed relation with the
movement of the driver to an inoperative positicn.
The carrier and a hopper feed elevator are each

operated by a pneumatic motor controlled by a -

valve in the air line that is elecirically governed
by a switch which is in turn cam actuated by
movement of the fastener driver.

The primary object of the invention is to pro-
vide a simpilified and economical construction
which accomplishes the above ends. |

Another object is to provide a device having
pneumatically operated parts which are electri-
cally controlled by a single switech mechanism ac-

tuated according to the manua] apphcatlon of the

device for driving a fastener.

A further object is to provide a device in which
the operating motors are held under spring pres-
sure in desired end positions and are moved by
air pressure to the opposite end pesitions in g
timed relation with the operation of driving the
fastener. o

A further object is to employ a single pneu-

2

Fig. 1 is an elevation of a screw driving ma-
chine, with parts broken away;

Pig. 2 is a vertical elevation, partly in section,
taken. at right angles fo the showing of Fig. 1,
but with the screw driver omitted;

Fig. 3 is a vertical elevation, partly in section,

- of the driving device in operation;

10

Fig. 4 is a similar view, with the driver inop-
erative;
Fig. b is a transverse sectmn on line 5—3 of

- Fig, 4;

15

Figs. 6 and 7 are detailed sections of the frans-
fer carrier; |

Figs, 8 and 9 are details showing the operation

of the hopper-supply control;

Figs. 10 and 11 are diagrams of the wiring and

. the fluid supply lines; and

20

Fig. 12 is a detail of the elevator mechanism.
A preferred form of my invention comprises a
feed hopper {8 (Fig. 2) arranged to hold a supply

- of fasteners, such as nails, rivets or screws. The

20
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matic conduit for feeding a fastener to the work

head and for supplying air under pressure to a

motor which operates the fastener driver and
wherein the air supply to the motor is controlled
by a valve in the work head that is operated by
the manual application of the head fo the work
piece.

A still further object is to employ substantlally-

the full air pressure to deliver the fastener to the
‘work head and then to divert that pressure from

40

45

the head to drive the motor and at the same time -

to close the feed duct at the work head and pre-
vent the passage of a second fastener to the head
while another is being driven into the work.
Other objects will be apparent in the followmg
disclosure.

Referrmg to the. drawmgs which 111ustrate Q,
preferred embodiment of the invention adapted
for driving a screw into a work piece:

50

- screw driver.

53

suitably mounted in the piston casing 22.

fasteners 12 are lifted from the hopper supply to

a pair of inclined spaced rails 13 (Figs. 1 and 2)
by means of vertically reciprocable elevator
plates 14, The fasteners are released serially

from the rails 13 at required times and fed into

a, reciprocable carrier i5, which has a hole i6
therethrough adapted when in one end position
to receive a fastener from the rails 13 and then
to be moved to the other end position where it de-
livers the fastener to a duct or pipe {7 through
which compressed air is forced to transfer the
fastener to the driving head {8 of the power
driver. This power driver comprises a standard
type of turbine or other pneumatic motor adapted
to operate the driver, such as to rotate the screw
driver {9 where the fastener to be driven is a
Screw. . | |

One feature of this construction comprises an
automatic control of the fastener feeding mech-
anism which operates in a timed relation with
the driver movement. Since the fastener is fed
to a driving position by compressed air, it is pre~
ferred to employ fluid pressure mechanism to op-
erate both the elevator 4 that feeds the fas-
teners to the rails and the transfer carrier 15
which holds the fastener and delivers it to the
duct 17 as needed. This fluid is likewise em-
ployed to operate the fastener driver, which is
an air driven rotary turbine in the case of a
To that end, a vertically recipro-
cable piston 28§ (Fig. 2) is employed to operate
the elevator 14, The piston is urged towards
a lowermost position by a compression spring 21
AIlr
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under pressure is applied to the under side oi the
piston through a supply pipe 23 connected with
& main supply line 24 that is automarvically con-
trolled by the operation of the driver mechanism.
When air pressure is applied, the fasteners are
lifted from the bottom of the hopper and de-
posited on the rails 18, as will be described.

by |

The reciprocable carrier I15 is moved by fluid

- pressure and so is preferably formed as a piston
(Figs. 6 and 7) mounted within a suitable cylinder
29 having a head 26 providing a pressure chamber
between the piston and the cylinder walls., Air
under pressure is fed to that chamber through
~ the pipe 24, which receives air from a supply pipe
26 controlled by a solenoid valve 30. The right-
hand end portion of the carrier (5 makes a sliding
fit with the c¢ylinder wall 25 so that it serves as
a piston to move the fastener carrying portion of
the carrier; hence the piston serves the double
function of a reciprocable carrier for the fastener
and a. fiuid pressure actuated device for moving
the carrier and its load. The piston 15 is urged
towards the right-hand side of the chamber by
a spring 32, which tends to hold the passage 16
in communication with the outlet delivery pipe
{7 that carries the fastener to the driving head
(8. As shown in Fig. 7, the piston [5 slidably
fits within the cylindrical chamber 25 and when
air pressure is applied, it will hold a fastener,
such as the screw (2, until it is needed for delivery
to the pipe (7. When the air pressure in the
pipe 24 is released, then the spring 32 thrusts
the piston {5 towards the right and the screw
drops into the pipe 17. At that time, a blast
of alr is driven through the passage 16 and pipe
[T from a supply pipe line 35 which communicates
with the main supply line 26 at all times, as
shown in Fig. 2. The piston has an annular
groove 36, which in the position of Fig, 7 com-
municates with ports in the cylinder wall 25
aligned with the pipes {7 and 35, so that when
the carrier 1% has returned to its left-hand posi-
tion, a blast of air from pipe 35 will continue to
drive the screw down the pipe {7 and supply air
to the turbine and driving head. |
The power driver for a screw may comprise
a standard type of pneumatic turbine mounted in
the casing 40 of the driver, and the shaft 41{ is
connected through standard clutch parts 42 with

the rotatable screw driver 19 which is suitably :

mounted in bearings in the driver casing. The
turbine is connected through a flexible hose pipe
44 with a T coupling &5 (¥Fig. 4) which com-
municates always with the air pipe #71 so that
air 1s delivered under pressure to the turbine as
required. The fastener passage in the pipe 7
cpens into a pipe 86 which at its lower end com-
municates with a passage 47 in the side of the
head 8, which delivers the fastener to its final
driving position. The head is provided with a
pair of spring pressed suitably pivoted jaws 48
arranged to grip the head of the fastener and hold
it in place until the driver 19 forces it outwardly
through the jaws. |
As shown in Figs, 3 and 4, the head 18 com-
prises a cylindrical casing havineg the lateral air
passage 47. The lower end of that passage 47
is normally closed, during operation of the driver,
by a reciprocable hollow plunger 59 which has
a port 3f arranged to be brought into alignment
with the passage 47 or to be shut off therefrom,
so that the fastener (2 may bhe prevented from
going to the driving head except at the proper
time. The plunger 50 is suitably keved to the
outer casing &8 so that it may reciprocate. The

10

20

4

plunger is urged outwardly by a compression
spring 52 between the bottom of the head 18
and a shoulder on the plunger. The port 5f
communicates with the passage in the head 18
when the tool is at rest, but driving pressure on
the plunger causes it to0 move upwardly and close
the port. It will be noted that the plunger car-
ries the jaws 48 and forms a slidable extension
of the head. When the device is manually applied
to force the fastener into the work, the pressure
serves first to push the plunger 50 into the outer
casing 18 and to cut off the communication pas-
sage 9t from the pipe 41, so that if a fastener
is thereafter delivered to the pipe, it will be held
against the outer cylindrical wall of that plunger
o0 until needed. It will also be noted that this
relative upward movement of the plunger 50 cuts
off the air passage from pipes 17 and 456 and thus
stops the air flow to the head, and causes the
full air pressure to go through the pipe 44 to
drive the motor turbine. When the plunger is
in the rest position of Fig, 4, the air escapes down-
wardly through the driver head, and there is

" ordinarily not sufficient pressure to rotate the
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turbine. This forms a very simple control valve
for the turbine, as well as serving to deliver a
fastener to the driving head when needed. Hence,
no further trigger or valve mechanism is required
to turn on and off the motor, since this is con-
trolied fully by the application of the driver to
the work.

The turbine or driver casing 40 and the as-
sociated screw driving mechanism are carried on
a slide bracket or body 56, which has two clamps
b1 and 58 arranged to secure the casing in posi-
tion. The bracket has two aligned cylindrical
openings therethrough so arranged that the
bracket may slide on the vertical tube 46. A
compression spring 59 engages the bracket at its
upper end, and its lower end rests on a stop
member 60 that is threaded or otherwise secured
on the pipe 46 in a fixed position. Thus, the
spring holds the bracket and motor casing and
associated screw driver parts in an uppermost
position, until the device is employed to force a
fastener into the work. For that purpose, the
operator merely grips the bracket 56 and as-
sociated casing parts and thrusts the serew car-
ried in the pivoted jaws 48 against the work, and
as he pushes forward against the pressure of the
spring 39, the bracket 56 moves down the pipe
46 after the plunger 59 has moved hack to close
off the air passage 41. The sliding movement of
the bracket causes the driver 19 to engage the
head of the screw and drive it into the work.

'The control of the pneumatically operated parts
of the device is effected through the solenoid
valve 30 which is interposed between the air
pressure pipe line 26 and the pipes 23 and 24.
This valve is controlled by a microswiteh 66
(Figs. 3, 4 and 10) having a contact member 67
projecting outwardly into the path of a cam 68
that is mounted on the upper bracket arm 58
for movement therewith. This microswitech may
be either the normally open or the normally closed
type, with appropriate changes. In the form
shown, it is a normally closed switch which is
opened when the cam member 68 rides into con-
tact with the projecting switch button 67. Hence,
the electric circuit is normally broken when the
device is at rest, since the spring 59 holds the
cam 68 against the switch button.

The solenocid valve 38 which is controlled by

- that microswitch circuit may be of standard con-

struction, and in the form illustrated it comprises
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a cylindrical casing 18 (Fig. 2) having a solenoid
11 arranged around a movable iron core 12 that
is adapted to be moved upwardly when the solp-
noid is energized. This core 12 is mounted loosely
- within a sleeve 73 adapied to permit the leakage
of air past the core to an outlet pipe 14. The
inlet pipe 26 communicates with a vertical port
78 in the solenoid casing. That port is normally
closed by a rubber stopper 77 on the bottom of
the core, hui when the core is lifted, then air
may escape laterally to a passage connecting with
the pipe line 24. The upper end of the core
likewise has .a rubber stopper 718 that closes off

the vertical exhaust passage T4 when the core

is in its uppermost position. That is, when the
solenoid is activated, the plunger moves up and
closes the outlet 74, and the line 24 carries air
to the various operating parts. When the sole-
noid iz de-energized, the core falls by gravity
or under the pressure of a spring, and the air
that had been applied under pressure to the other
mechanism parts is now allowed to escape to the
atmosphere through port T4. At that time the
springs of the plungers 15 and 20 operate to move
them to thelr inactive end positions.

Referring now to Figs. 6 and 7, the spring 32

will force the carrier i5 to the right when the
solenoid core moves down and connects the piston
chamber with the outside atmosphere port T4 of
the valve and so cuts off the alr pressure from
pipe 24, At the same time, the spring 21 of the
elevator mechanism will force the elevator piston
26 downwardly and lower the elevator [4. But
when the driver is applied to the work and the
microswiteh 67 is released by the cam 68 moving
downwardly away from it, this serves to make
the electric circuit (see Fig. 10) and then the
sclenocid is energized and the core 12 is lifted
to close the exhaust passage port 14 and permit
the air under pressure to pass through the valve

from the pirne 28 to the connecting pipes 24 and 23,

and =0 move the elevator upwardly and at the
same time force the carrier piston {5 to the left
(F'ig. 7) where it will receive another screw.

As above described, the carrier 19 lies normally
in the screw delivering position of Fig. 6 when
the driver is at rest. When the driver is applied
to the work, the solenoid is energized and the air
flows to move the carrier I8 to the left to pick
up the next serew. 1t stays there until the screw
previously delivered to the jaws 48 has been
driven into the work and the operator lets up
his pressure on the screw driver to move to a
new location. This causes the bracket 58 and
motor casing to move up the tube 46, and the
cam 68 opens the microswitch circuit and de-
energizes the solenoid and so releases the air pres-
- sure in pipe 24. Then the spring 32 drives the
carrier {5 to the right and delivers the screw
therein to the tube {7 and the air pressure from
pipe 33 drives the scerew all of the way {to the
driving head, since the port 51 is open. This
takes place in a small unit of time. If the tube
tT is very long, the timing can be arranged to
transfer a serew to the tube as desired, it being
noted that the reiracted valve plunger 5§ will
prevent a second screw from being delivered to
the head while one is being driven into the work.
Since the microswiitch is normally open and the
solenoid is not energized when the driver is at
rest, the air pressure is released from the piston
15, and the carrier i5 is held at a serew delivering
position during the inoperatfive or rest period.
The structure may be such that air pressure is
admitted to the carrier 19 either when the driver

10.

15

20

29

thereof.
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is rotating the screw or when it is at rest, and the
various parts are appropriately arranged.

The hopper feed may be suitably constructed.
As shown in Figs. 1, 2 and 12, the elevator com-
prises two parallel plates {4 spaced to slide verti-
cally outside of and close to the parallel rails {3
on which the screws (2 are slidably carried by
their heads. These plates are reciprocated verti-
cally through a slot in the bottom of the hopper
18. Their top edges 22 are beveled so that when
they are pushed up through the mass of fasteners,
one or more of the latter will be carried between
the inwardly sloping beveled edges. These plates
{4 slide close to the upper portions of the two
parallel spaced carrvier rails §3 and so deposit
the fastener thereon. The rails 13 extend to the
bottom of the hopper and project outwardly

Theyv are so positioned that the screws
hang downwardly by their heads between the rails

and slide to a point of delivery. The elevator
plates {4 are carried on or formed as continua-
tions of the supporting slide members 84 which
are secured to the top of the piston rod 83 that
is moved upwardly by the piston 28.

The screws are held on the carrier rails 13 and
delivered one by one to the carrier s by means
of a reciprocable device shown in Figs. 8 and &.

This comprises a guard 83 arranged to recipro-

30

39
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70

cate across angd close to the lower ends of the
inciined rails 13. A knife edge 88 secured to
the guard has a beveled edge on the opposite
side of the rails arranged to move between two
secrews on the rails when the guard 85 moves
to release the end screw. That is, when the
ocuard 85 is moved from the guarding position
of Fig. 9 to release the end fastener, the knife
edge 86 will be interpositioned between that end
fastener and the next one and so hold the rest
of the fasteners on the rails while the lower
one is released into the elongated space 87 formed
between the parts 85 and 86. This space com-
municates at all times with the top open end .
of a short delivery tube or curved plate 88 which
directs the released screw into g hole. in the top
of the piston casing 2% which is closed by the
piston (5 in the position of Fig. 6 but which
opens intc the compartment {6 of the pision
when the latter is moved to the position of Fig.
7. The guard members 85 and 8% (Fig. §) are
mounted on g vertical standard 89 carried on
the piston rod 8§ which is fixed to the piston I5
and reciprocates through an opening in the left-~
hand wall 81 of the serew carrier casing. Thus,
the guard and knife edge move only as the pis-
ton 15 moves. Hence, only one fastener is de-
livered to the carrier 15 when air pressure is
admitted to reciprocate the carrier to its left-
hand position of Fig. 7. 'This happens when the
driver is driving a screw into the work: so
that the serew in the carrier is ready for dis-
charge into tube [T the instant that the oper-
ator lets up his pressure on the driver.

In the censtruction illustrated, the air flows
steadily through pipe 35 to pipe (7 when the
piston carrier {5 is at the right (Fig. §) and this
insures that sufficient air is suppelied to move
the fastener all of the way to the driving head.
At that time when the device is at rest, the driv-
ing head is in the position of Fig. 4 with the valve
B! open. The microswitch circuit is held open
by the cam 68 and the solenoid core 712 is in its
lowermost position, closing off the air from ac-
cess to the piston ehambers of the elevator and

- 8screw carrier. The pipe line 24 (Fig. 2) is con-

75

nected through the solenoid valve with the out-
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side air pipe 14, and there is no bhack pressure

to interfere with the action of the two springs

which position the screw carrier 15 at the right
and hold the elevator plates 14 in their lower-
most positions. When the operator applies tiie
driver to the work to drive another screw into
position, the first stage of the applied pressure
causes. the plunger 80 to move upwardly and
close off the air passage 5f. This forces all of
the air through pipe 44 to the turbine and ro-
tates it. Then, as the operator pushes the screw
driver further forward, the driver 19 comes
down. into contact with the head of the screw
to be driven, and this causes the clutech plates
d2 to be engaged against the pressure of a com-
pression spring that normally holds them apart,
and the screw driver is thereby rotated in the
required direction to thrust the screw into the
work. Ags the bracket 56 moves down, it carries
the cam 68 away from the microswitch button
°1 and thus closes the electric circuit and the
solenoid is energized with the result that the
air pressure is admitted to move the elevator (4
up and to move the carrier 15 to the left to
get another screw. When the operator releases
his pressure on the screw driver, the parts op-
erate In the reverse directions and the cycle is
completed. This reverse procedure happens
quickly during the time that the operator is

transferring the device to a new location for.

driving the next screw. It will be understood
that any suitable source of compressed air may
be employed for operating the device.

The construction as described is simple be-
cause the reciprocable spring pressed transfer
carrier and the elevator motor are moved by air
only In one direction; hence slide valves are
not needed to operate the motor pistons. Also,

a Single microswitch and one solenoid in g con--

trol circuit are sufficient to govern the two motors,
since only a single control valve in a single air

line is required. That single air line serves for

delivering the fasteners to the work head as well
as for operating the various motors. The hol-
low plunger 90, which is a slidable extension
of the work head (8 carried by the stationary
pipe 46, serves as a guiding sleeve for the driver
19 as well as a valve for the fastener air
duct 47. This provides a simple form of valve
for the alr and a shut off for the fastener de-
livery tube. Ience, the device has the mini-
mum of parts and it may be economically built
and operated. Various other advantages inher-
ent in this construction will be readily apparent.

It will be appreciated that various modifica-
tions may be made in this construction within
the knowledge of one skilled in the art in view of
the above disclosure and that the drawings and
description are to be interpreted as illustrating
the preferred embodiment and not as 1mp051ng
limitations on the claims appended hereto.

I claim:

1. A fastener feeding and driving mechanism
comprising a hollow work head having a fastener
aelivering air duct leading thereto, a hollow work
engaging plunger having fastener carrying jaws
and a port communicating with said duct, said
plunger being slidable relative to the head when
manually appiied to a work piece and arranged
to serve as a valve to close the duct, and power
mechanism including a driver slidably movable
within said head and plunger which releasably
engages and drives the fastener held in the
plunger jaws when the plunger is pressed against
the work piece,

) |
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" 2. A fastener feeding and driving mechanism
comprising a hollow work head having a fastener
delivering air duct leading thereto, means pro-
viding compressed air to drive a fastener through
the duct; a hollow plunger slidably mounted
relative to the head which has fastener hold-
ing jaws and a lateral port for admitting a
fastener and air from the duct to the jaws, said
plunger being movable as a valve to close the
duct when pressed against a work piece, a
fastener driver movable within the work head
to releasably engage and drive the fastener when
the plunger is pressed against the work, a motor
to operate said driver which is driven by air
from said duct, and a compressed air supply
tube communicating with said duct, so that the
alr escapes through the duct after delivering
a fastener to the jaws until the plunger is man-
ually pressed against the work and closes the
duct passage and thus causes the full air pres-
sure to be transmitted to the motor for operat-
ing the same.

- 3. A fastener feeding and driving mechanism
comprising a hollow fastener supporting head,
a Iastener delivering air duct communicating
with the head, jaws carried by the head for
supporting g fastener delivered through the duct,
0 valve member associated with the jaws and
slidably mounted within the head which is moved
Dy pressure of the jaws against the work to
close the duct passage to the head, means to
hold the valve member normally retracted with
tite duct passage open when the head is at rest,
a driver slidably movable within the head and
arranged to contact and drive the fastener when.
the jaws are pressed towards the work, an air
driven motor for the driver and a pipe line which
continuously connects the motor with said air
duct so that air pressure is transmitted to drive
the motor when the valve member cioses the
duct outiet to the head.

4. A fastener feeding and driving mechanism
comprising a holiow work head for releasably
supporting a fastener, a manually applied power
operated driver whmh 1S moved longitudinally
of and within the head for driving the fastener
when the head is pressed against a work piece,
a feed tube connected with the head for deliver-
mg a fastener thereto under pneumatic pres-
sure, a fastener supply hopper, a fastener car-
rier which is movable between end positions for
1especuvely receiving a fastener from the hop-
per and delivering it to the tube, selective mech-
anism for delivering a single fastener from the
hopper to the carrier, resilient means to bias
the carrier movement towards one end posi-
tlon, means including a duct having a valve
therein for supplying fiuid under pressure and
moving the carrier to the other end position,
and means for operating the valve and control-
iing the fluid pressure movement of the carrier
which iIs actuated in timed relation with the
movement of the driver relative to the head.

5. A device according to claim 4 in which 3
spring moves the carrier to and normally holds

it in a position where it may deliver a fastener

to the tube and the valve controlling means is
governed by the manual pressure of the head
against a work piece so that the carrier is held
by fluid pressure in a fastener receiving position
during the period of driving a fastener into the
work. ~

6. A device according to claim 4 in which the
carrier is normally spring held in position for
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delivering a fastener to the feed tube and 1is
moved by air pressure to g position for recewmg

a fastener from the hopper, and comprising s

solenoid connected to move the valve and an

electrical circuit including a switch controlled
by movement of the driver relative to the head
which causes the solenoid to operate the valve
in a timed relation to the fastener driving opera-
tion. -

7. A fastener feedmg and driving mechanism
comprising a hollow driving head having jaws
for releasably supporting a fastener in a driv-
 ing position, a pneumatic duct for delivering a
fastener to the head, a fastener supply hopper,
a transfer carrier for selectlvely delivering a
fastener to the duct, slide rails in the hopper
for leading the fasteners SEI‘I&HY to the trans-
fer carrier, an elevator mechanism in the hop-
per movable vertically to feed fasteners to the
rails, a spring pressed piston connected to the
elevator which is resiliently held by the spring
in an end position, a duct for admitiing com-
pressed air to move the piston to the opposite
end position, a manually applied power operated
driver for the fastener which is movable from
an inoperative to an operative position relative
to the head for driving the fastener, and valve
mechanism operated in timed relation with the
movement of the driver for admitting air to
move said piston.

8. A fastener feeding and driving mechanism
comprising a hollow work head having jaws for
releasably holding a fastener a manually ap-
plied, power operated driver which is movable
within the head to a position of driving the
fastener when the head is pressed against a
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work piece, a duct for leading a fastener to
the head and jaws, a fastener supply hopper,
means including a movable transfer carrier pis-
ton for receiving a single fastener from the hop-
per when in one position and delivering it to
the duct when in another position, means in-
cluding an air pressure duct having a valve there-
in for delivering compressed gair and moving
the piston to a fastener receiving position, a
spring to return the carrier to a fastener de-
livering position, and an electrical circuit in-
cluding a solenoid and a single switch controlled
by movement of the driver relative to the head
between rest and fastener driving positions, said
valve being biased to a closed position when
the driver is at rest and said switch being ac-

tuated and the solenoid energized to open the

valve against the bias to admit air to said duct
and move the carrier when the head is pressed
against the work.
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