3,145,449

W. E. JOHNSON ETAL
POWER OPERATED RECIPROCATING TOOL

Aug. 25, 1964

3 Sheets-Sheet 1

Filed April 18, 1962

WILLIAM E. JOHNSON
GEORGE F. DALBY

BY %Z{ﬂ‘//’/”//ﬂ /// Cﬁ"ﬂ&

/2]
Ie be =3 o€ &
VIPTIITIITE N TTOTIE £ 8¢ m
/ N\ [ 2
NCACEIN (] &
— wlee N BIN
= - 4 Yz I f ” w
77 AR Y K\ N
Fdveb @ @ o e
€ SS 9l I1b 2v bl
2 2 02 g3 ¢
o\ m X v/
=T
///.
8l A = ¢
ST

ATTORNEY




W. E. JOHNSON ETAL 3,145,449

POWER OPERATED RECIPROCATING TOOL

Aug. 25, 1964

3 Sheets-Sheet 2

Filed April 18, 1962

1 4°] 09 6S
Gl P 69 89 ¢€G / v N-m __ [ 4 _W LS OGS ;.v_.v m...m Wm
h //////\///——//“/A/\///dl/“.// NV N N AN NIN NN NTN NN NA ]
Y Y UL A0, =] st
674 74 7 <)
\ \&/ A AvAn r4 Z1 o nv
=i o= ;
\ 77 77T IV 777 ..\llt_ ya 9z
= ¥ ] » \,\ S
v2 / 197
8s €l bl 9% N 99 ;J |9 St <2
=L A
le ,—0b
_ 90415 UuOySid e 92 8¢ 6t mm \mN
0L €2 12 Se\ R R R e SRR A
— A  ATH I AT RTINS S
(48] — :; 9e\\ T
86 2¢ ce -
| = 5 €\ v \ 4 2
2 — N - = i Pl | =
_ s R AT = \_
28 ad BV NV Il / N
~08NT-S. SS 91 b bl 2b bb \ /@ sl 8y sl
S Sb 8b
g8 i i nﬂnmu.w
18 \
€8 b8 98 ol

INVENTORS

S
P [4a]
2n . &
I
S3 ., %
= S
EF/7
wi N
AMHG/
UR ~
38 &
=
20 M
N
N
N
W
o
[2a]
e
'NN\UAN i
6l
12
oc




Aug. 25, 1964 W. E. JOHNSON ETAL 3,145,449

POWER OPERATED RECIPROCATING TOOL

Filed April 18, 1962 3 Sheets-Sheet 3

48 46 50 51 4214 52 54 53 |5 55 |
44
| /[~ /mw YA VAR A 2
[N N \l\\)\\\V\\\\\\Y\\7\\Y\\\Y\\,\,\’\III\I\I\'I}\,\I\I\;Ll\l\l\l\l\l\‘l\l\
l / //IIIII’ 7 ’ — ¢
7, y s
4 ////{/////// /‘.///// // /X‘////'V////
\\\\é( i = 1*33 T‘ - \ |
) el g —§——— 68 69 4
_—. - 32. — 771
36 N-= 7655 |
R
35——\‘\ //\//// <///////////////////////////
%\\ ;\\l\>§ \\ II Z ll 79
LKL ! g {
\ 12 25 14

67 4l B 68
43 25 8~ 64 51 0 14 69 13 58
s o safis o 8115l 7T 5r w2 s ifielt 52

23
LMLEALE ANLVALTALE ARLLEE AL LY. WARLAY.V. V.S LAY / .

L i ey iz T ;

)

, 277 N

A
7
AN I SNSSS

fl
N
&\S

AAT AR AL AR L AR AR AL AR R AL ALY
\

\
Y\ N &
26/ 35.].59 50 57 .60 ‘é‘;f‘::e AN s
6 ° A n\ T e
SAONANMNKNT
¢ i3 & -3
1 14 57— 5
4]/7 1 -
g 12 12— 5 7
g U/ NAT] >INz
g 58 ZY AL )\
. - . 2
’ 9173 Z_— ‘535 34 32
QE A WILLIAME.J III::VENTORS
o5 . .JOHNSON
~ ‘ J 2;; GEORGE F. DALBY

s e = 30 BY %MW#MWH& ,

ATTORNEY



United States Patent O

i )

3,145,449
Paiented Aug. 25, 1564

1CC

1

3,145,449
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This invention relates to new and useful improvements
in power operated tools, and the principal object of the
invention is to provide a reciprocating type tool which
is actuated by a fiuid pressure operator.

As such, the invention is primarily adapted to serve as
a reciprocating file for use in automobile body work,
wherein hand manipulated files are customarily employed
for smoothing dented surfaces which have been fiiled in
with lead, fiberglass, or the like. The use of a conven-
tional hand file is a tedious procedure which demands the
expenditure of considerable energy and, even at best, does
not produce evenly smeoth results. The invention over-
comes this difficulty by providing a fluid pressure operated
file wherein reciprocation of the file is effected with ease,
convenience and with marked efficiency in obtaining the
desired surface finish,

Although as already noted, the invention is primarily
intended for use as a file, it may also be used as a sander,
or as a saw, or as any other tool of the reciprocating
type. Moreover, while the invention as disclosed herein is
adapted for actuation by compressed air, hydraulic fluid
may be utilized if conventional means are employed for
returning the fluid from the tool to its pressurized source.

Some of the advantages of the invention reside in its
simplicity of comstruction, efficient and dependable op-
eration, and in its adaptability to convenient and eco-
nomical manufacture.

With the foregoing more important object and features
in view and such other objects and features as may be-
come apparent as this specification proceeds, the invention
will be understood from the following description taken in
conjunction with the accompanying drawings, wherein
like characters of reference are used to designate like
parts, and wherein:

FIGURE 1 is a side elevational view of the power
operated file in accordance with the invention;

FIGURE 2 is a top plan view thereof;

FIGURE 3 is a vertical sectional view, taken substan-
tially in the plane of the line 3—3 in FIGURE 2;

FIGURE 4 is a fragmentary sectional view, similar
to that shown in FIGURE 3 but with the fluid operator
at the other end of its stroke;

FIGURE 5 is an enlarged, fragmentary sectional view
of the fluid operator portion of FIGURE 3;

FIGURE 6 is a fragmentary sectional view, taken sub-
stantially in the plane of the line 6—¢ in FIGURE 5;

FIGURE 7 is a sectional view, taken substaniially in the
plane of the line 7—7 in FIGURE 5;

FIGURE 8 is a fragmentary secticnal view, taken
substantially in the plane of the line 8—8 in FIGURE 6;
and

FIGURE 9 is a fragmentary sectional view, similar to
that shown in FIGURE 6 but with the fluid operator
valve at the other end of its stroke.

Referring now to the accompanying drawings in de-
tail, the invention is embodied in a fluid pressuie oper-
ated reciprocating tool, specifically, a compressed air
operated reciprocating file, which is designated gemerally
by the reference numeral 19. The same comprises an
elongated housing 11 which is composed of a pair of side
plates 12, secured by suitable screws 13 to opposiie sides
of a cylinder block 14. The housing 11 also includes a
top plate 35 secured to the top of the block 14 by suit-
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able screws 16. Both the top plate £5 and the side plates
12 project longitudinally beyond one end of the block
14 and have secured thereto an end plate 17 by suitable
screws 18. The end plate 17 is provided with an extension
19 on which is mounted a hand grip 20 by screws 21, and
the side plates 12 are also equipped with extensions 12’
which are secured to the extension 19 by the screws 22.
The end of the housing 11 adjacent the block 14 is pro-
vided with a handle 23 which is fastened to the block by
suitable screws 24, the handle having a hand opening 24
formed therein as shown, so that the tool may be con-
veniently held and manipulated with one hand on the
handle 23 and the other hand on the hand grip 20, as
will be clearly apparent.

The housing side plates 12 and their extensions 12’ pro-
ject below the bottom of the cylinder clock 14 and, as is
best shown in FIGURE 7, have inturned lower edge
portions or flanges 25. These flanges constitute guides
for a reciprocable member 26 which is grooved as at 27
to slidably receive the flanges 25. The member 26 is
elongated and has a keeper strap 28 secured to the under-
side thereof by suitable screws 2%. Thus, the member
26 and the strap 28 are retained in position and are re-
ciprocable on the guide flanges 25 and together, the ele-
ments 26 and 28 constitute a support or carrier for the
actual tool element which, in the instance shown, is in
the form of an elongated file 30, which is removably
attached to the support means 26, 28 by suitable screws
31. It will be observed that the elements 26, 28 and 36
project outwardly beyond the adjacent end. of the housing
11 to a sufficient extent that the file 3¢ may have a con-
ventional length of approximately fourteen inches. The
file 39 itself is a conventional entity, of the type commonly
used in automobile body work.

The cylinder block 14 is formed with a cylindrical bore
or cylinder 32 which has its axis parallel to the guide
flanges 25 and slidably receives a reciprocable piston 33.
The piston 33 is of a suitable conventional construction
and is secured to a reciprocable piston rod 34 which pro-
jects outwardly through an end plate 35 of the cylinder
block 24 into the portion of the housing 11 adjacent the
housing end plate 17. The block end plate 35 is secured
to the block 14 by suitable screws 36. The outer end of
the piston rod 34 is secured as at 37 to an actuating
member 38 which is in the form of a substantiaily L-
shaped bracket and is fastened by suitable screws 39 to
the tool support means 26, 28 so that when the piston 33
is reciprocated in the cylinder 32, the support means
26, 28 together with the file 30 are concurrently recipro-
cated along the guide flanges 25, the stroke of this recipro-
cation being indicated at 49 in FIGURE 3.

The cylinder block 14 is also provided with a cylin-
drical valve chamber or bore 41 which has an axis par-
allel to the axis of the cylinder 32 and to the guide flanges
25. The bore 41 slidably accommodates a reciprocable,
spool-type valve member 42, one end of which has screw-
threadedly connected thereto an extension rod 43 which
is disposed in the housing 11 in spaced parallel relation to
the piston rod 34. The portion of the extension rod 43
which is threadedly connected to the valve member 42 has
threaded thereon a bushing 44 having an enlarged head
45, and the bushing 44 is slidable in a “Teflon” bearing 46
provided in the block end plate 35, . The free or outer
end of the extension rod. 43 is provided with a head 47
and a pair-of compression springs 48 are positioned on
the rod 43 adjacent the head 47 and the head 45 for
engagement by the aforementioned actuating member 38
which is apertured as at 49 to be slidable along the ex-
tension rod 43, as will be hereinafter explained.

As is best shown in FIGURES 5, 6 and 9, /the valve
member 42, being of the spool-type as aforesaid, includes
a set of longitudinally spaced lands 59, 51, 52, 53 which are
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spaced apart from one another by diametrically reduced
necks 54. Compressed air is delivered into the chamber
41 through a passage 55 in a manner hereinafter de-
scribed, while air passages 56, 57 extend from the cham-
ber 41 to the relatively opposite end portions of the
cylinder 32, into which they open as ports 58, 59, respec-
tively, shown in FIGURES 7 and 8. In addition, pas-
sages 60, 61 communicate the chamber 41 with the
atmosphere, these passages opening through the end plate
35 of the block 14. The positional relationship of the
valve member lands 56, 51, 52, 53 to the passages 55, 56,
57, 60 and 61 is such that when the valve member 42
is in the position shown in FIGURES 3 and 5, com-
pressed air entering the chamber 41 through the pas-
sage 55 may flow, (as it best apparent from FIGURE 6)
through the passage 57 and port 59 into the end of the
cylinder 32 adjacent the end plate 17, thus causing the
piston 33 to slide inwardly in the cylinder. In this same
position of the valve member, air is exhausted from the
inner end of the cylinder through the port 58 and pas-
sages 56 and 60 to the atmosphere. Conversely, when
the valve member 42 is in the position shown in FIG-
URES 4 and 9, compressed air in the chamber 41 is de-
livered through the passage 57 and port 59 to the inner
end of the cylinder, thus causing the piston to slide out-
wardly while air is exhausted from the outer end of the
cylinder through the port 58 and passages 57 and 61 to
the atmosphere.

The stroke of the reciprocable valve member 42 is
indicated at 62 and means are provided for releasably
locking the valve member at the ends of its stroke, that
is, in the two alternative positions shown in FIGURES
6 and 8. These means comprise a locking ball 63 which
is positioned in a bore 64 provided in the block 14 and is
lockingly receivable in a pair of spaced annular grooves
65 formed in the land 56 of the valve member 42. The
ball 63 is urged into the grooves by a compression spring
66 in the bore 64, and a screw 67 is provided in the bore
to retain the ball and the spring in place. When the
valve member 42 is at the outer end of its stroke, fur-
ther outward movement thereof is prevented by contact
of the land 5¢ with the aforementioned bearing 46.
When the valve member is at the inner end of its stroke,
its further inward movement is prevented by a “Teflon”
stop plug 68 which is engaged by the land 53. The plug
68 is inserted in the chamber 4% at an appropriate point
and may be prevented from sliding inwardly by a cylin-
drical spacer 69 interposed between the plug and the
handle 23, as illustrated.

Compressed air is supplied to the tool through a flexible
hose (not shown) having a fitting threaded into a socket
76 formed in the handle 23. An air passage 71 exiends
from the socket 79 to a diametrically enlarged chamber
72 at the lower end of a vertical bore 73, also provided
in the handle. The bore 73 communicates with the pas-
sage 55 through a lateral opening 74 and a stem 75 is
slidable in the bore 73. The lower end of the stem 75
is provided with a valve member 76 which is engageable
with a valve seat 77 at the junction of the bore 73 with
the chamber 72. The lower end of the chamber 72 is
closed by a plug 78 and a compression spring 79 is inter-
posed between this plug and the member 76 to urge the
latter against the seat 77. Thus, the valve means 78,
77 are normally closed, but may be opened to admit
compressed air into the chamber 41 by actvation of a
trigger-like control 8¢ which is mounted on a pivot pin
81 in a recess 82 in the handle 23 and projects into the
hand opening 24’. The control 8§ operatively engages a
rocker arm 83 which is pivoted in the recess 82 on
a pin 84 and the rocker arm 83 engages the upper end
of the stem 75 to slide the latter downwardly and open
the valve means 76, 77 when the control 8§ is depressed.
The extent of opening of the valve means 76, 77 may be
limited by a stop screw 85 which is provided in the han-
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dle 23 and projects into the recess 82 to abut the con-
trol 89 in its depressed position. The recess 82 is closed
by a removable cover plate 86, whereby access to the
elements, 89, 81, 83, 84 and 75 may be had when the
cover plate is removed.

Referring now to FIGURE 3, when the control 86 is
depressed to open the valve means 76, 77, the position
of the valve member 42 is such that air will be admitted
into the outer end of the cylinder, causing the piston 33
to slide inwardly along with the piston rod 34 and the
file 30. During this action, the member 38 will also
slide inwardly along the extension rod 43, but the exten-
sion rod and the valve member 42 will remain stationary
until the member 38 comes in contact with the spring 48
adjacent the head 45. As the piston 33 reaches the inner
end of its travel, the pressure of the member 38 exerted
through the spring 48 on the head 45 will become suf-
ficient to release the locking means 63, 65, so that the
valve member 42 will slide with a snap action from the
position shown in FIGURE 3 to that shown in FIGURE
4 and as this occurs, compressed air will be delivered
to the inner end of the cylinder to cause outward sliding
of the piston. Again, the valve member 42 will remain
statiopary, until it is shifted with a snap action from the
position in FIGURE 4 to that in FIGURE 3, when the
piston rod approaches the outer end of its travel and the
member 38 engages the spring 48 at the head 47. It
will be apparent from the foregoing that the valve 42
is actuated automatically in response to reciprocation of
the piston rod 34 and that the file 36 will continue to
be reciprocated as Iong as the control 89 is held depressed.
Moreover, the snap acting movement of the valve 42, as
above described, will assure smooth reciprocating move-
ment of the file, withont jerking or erratic tendencies,
such as would exist if the valve member 42 were slid in
a continuous reciprocating movement.

While in the foregoing there has been described and
shown the preferred embodiment of the invention, various
modifications may become apparent to those skilled in
the art to which the invention relates. Accordingly, it
is not desired to limit the invention to this disclosure and
various modifications and equivalents may be resorted
to, falling within the spirit and scope of the invention as
claimed.

What is claimed as new is:

1. In a fluid pressure operated reciprocating tool, the
combination of a horizantally elongated housing having
an open bottom and inner and outer ends, a cylinder
block disposed horizontally in the inner end portion of
said housing, said housing comprising a pair of side
plates and a top plate secured respectively to the opposite
sides and the iop of said cylinder block and projecting
longitudinally outwardly beyond the same, an end plate
secured to the outer ends of said side plates and top
plate, a handle secured to said cylinder block at the in-
ner end of the housing, said side plates also projecting
downwardly below the bottom of said cylinder block,
a pair of opposing inturned flanges provided at the lower
edges of said side plates, a horizontally elongated recip-
rocable fool holder disposed in the open bottom of the
housing and provided in opgosite sides thereof with a pair
of grooves slidably receiving said flanges, said cylinder
block being formed with a horizontal cylinder, a piston
reciprocable in said cylinder, a piston rod connected to
said piston and projecting outwardly from the cylinder
into the outer end portion of said housing, a bracket
rigidly secured to the top of said tool holder and disposed
in the outer end portion of the housing, said bracket
baving the outer end of the said piston rod rigidly con-
nected theretc whereby reciprocation of said piston in
said cylinder may reciprocate said tool holder along said
flanges, said cylinder block being provided above said
cylinder with a horizontal valve chamber having a com-
pressed air inlet, a set of ports communicating with op-
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posite ends of said cylinder and a set of ports vented to
the atmosphere, a reciprocable spool type valve member
slidable in said valve chamber between an inwardly slid
position wherein compressed air may be delivered to the
inner end of said cylinder while the outer end of the cylin-
der is vented to the atmosphere and an outwardly slid
position wherein compressed air may be delivered to
the outer end of the cylinder while the inner end of the
cylinder is vented, a reciprocable valve actuating rod
rigidly connected to said valve member and extending
horizontally in the outer end portion of said housing
above said piston rod, said bracket being formed with an
aperture slidably receiving said valve actuating rod, re-
silient abutment means provided on said rod in longitu-
dinally spaced relation from each other and at opposite
sides of said bracket, said abutment means being en-
gageable by said bracket at the opposite ends of the re-
ciprocating movement of said piston rod whereby to altei-
nately slide said valve actuating rod between its in-
wardly and outwardly slid positions, passage means for
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delivering compressed air to the inlet of said valve
chamber, and manually operated valve means in said han-
dle for controlling the flow of air through said passage
means.

2. The device as defined in claim 1 together with a
horizontal extension provided on said end plate substan-
tially below the level of said top plate and projecting
longitudinally outwardly therefrom beyond the outer end
of said housing, and a hand grip provided on said exten-
sion.
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