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To all whoin it may concern: ,

Pe it known that I, Virus A. Boxwr, 2
citizen of the United States, residing " at
Minneapolis. in the county of Hennepin and
Qiate of Minnesota, have invented ‘certain
new and useful Tmprovements In Automatic
Filing Machines; and T do hereby declare
the following to be a full, clear, and exact
description of the invention, such as will
enable others skilled in the art to which it
appertaing to make and use the same.

Primarily, my invention has for its object
to provide an improved automatic filing ma-
chine. but the machine is’ capable of more
general nse for manipulating various differ-
ent kinds of tools, such as used in making
dies and various other metallic avticles and
which require the use of a file or metal-cut-
ting tool, or for operating tools for cutting
key-ways or for doing such work as may be
Jdone on small shapers or sitnilar machines.

This improved machine involves various
othor novel foatures in its construction and
i the manner of its operations and adjust-
enis, which especially adapt it for use in
o onomically doing high grade metallic die
and the description thereof, as espe-
cinlly designed for-such work and the man-
ner of its use for such purposes, will be suf-
ficiently suggestive to enable those skilled in
the art to use the same for various other
prrposes.

Ti the accompanying drawings, which
Tustrate the invention, like characters indi-
cute like parts throughout the several views.

Treferring to the drawings: '

Fig. 1 is o plan view of the complete
yuachine;

Fig. 2isa aide elevation of the machine,
with some parts broken away and with some
norts sectioned: :

g, 3 is u front elevation of the machine;

Pig. 4 is a transverse section taken on the
line 4—a of Kig. 2. some parts being broken
AWAY

Tig. 5 is a Derspective showing a. tool-
holding arm designed to hold a file at one
end only;

g, 6 is
of Fig. 5; o

Fic. 7 is a section taken on the line 7—7
of Tig. 5; .

Tie. 8 is o fragmentary side “elevation
Mlugtrating & modified form of table and

s section taken on the line 6—6

‘tool-holding arm; and

Fig. 9 is a front-elevation of the table and
associated parts shown in Fig. 8.

The machine equipped - for operating a-

e is illustrated in Figs. 1 to 7, inclusive,
and this arrangement will first be described.

411 of the parts of the machine are sup-
ported directly ov indirectly from the bed
frame 10, which, as shown, is a cast strue-
ture. On its flat upper surface, this bed 10
is provided with longitudinally extended
lateraliy spaced dove-tail guides 11, in which
the dove-tailed base 12 of a bearing head 13
1« mounted to glide. To provide for close
adjustment and to compensate for wear, one
of the guides 11-is provided with set screws
14 that work against a gib 15 placed between
said guide and the adjacent side of the dove-
tailed base 12 of the bearing head 13. This
earing head 13 is thus mounted for sliding
forward and rearward movements.

The upper pertion of the bearing head 13
is bifurcated, and, in the upper portion
thereot, is journaled a driving shaft 16 that
is held agninst axial movements and, hence,
is movable forwardly and rearwardly with
caid head. In the rear end of the driving
chaft 16 is a loose pulley 17 and a fixed
pulley 18, over which will run a power-
driven belt, not shown. Secured to the in-

termediate portion of the shaft 16 is a face

one-half of the cam-

cam 19, approximately
in a plane that 1s

acting surface of which is
clightly offset axially from the other half
thereot. (see Figs. 1 and 2). This cam-
acting face of the cam 19 runs against a
voller or small anti-friction wheel 20 jour-
naled to the upper end of a post or bracket
91 that is rigidly secured or anchored to
the bed 10.

Rigidly secured to the upper front portion
ot the bearing head 13, and preferably cast
integral therewith, is an annular bearing
fAlange 292, against which is seated, for oscil-
latory adjustments around the axis of the
chatt 16. the correspondingly formed annu-

lar portion 23 of a cast crank housing 24,
which.on its front portion, is provided with
novmally upright laterally spaced dove-tail
flanges 25. The dove-tailed portion of a
-ertically movable slide 26 1is mounted to
move in the dove-tailed channel formed be-
tween the dove-tail guide flanges 25; and to
provide for close fit and to compensate for
wear, a gib 27 is placed between one of said
flanges 25 and the adjacent side of the slide
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26, and said gib 27 is made adjustable by
means of set screws 28 applied to the noted

flange 95.

Secured to the front end of the driving
shaft 16 and. working within the housing
24, is a disk-like crank 29 provided with a
crank pin 80. The crank pin 80 is adjust-
able radially toward and from the axis of the
shaft 16, and as shown, thig is accomplished
by providing said crank pin with a head that
works in a T-shaped radial slot 81 of the
disk-like c¢rank 29 and by providing said
crank pin with 2 bushing 82 and a nut 33,
(seée Fig.'2).

The front plate of the housing 24 is cut
away at the back of the slide 26, and to per-
it the nut 33 to be reached from the front
ol the machine, by a socket wrench or ths
like, said slide 26 is provided with a large
hole 34.

The slide 26, on its back, is provided with
& projecting wrist pin 35 that works through
the opening in the front plate of the hous-
ing 24 and projects into said housing. A
pitman or connecting rod 36 connects the
ctank pin 30 of the crank 29 to the wrist
pin 35 of the slide 96, so that the latter will
be reciprocated under rotation of said disk,
As shown, the crank rod 36 is provided, at
1ts upper end, with an open oil cup 37 that
anderiies and is adapted to receive from an
oil cup 38 applied to the top of the housing
24, as best shown in Tig. .

The sliding bearing head 13 ig vieldingly
forced rearward so that the cam 19 will be
pressed against the roller 20; and, as shown,
this is accomplished by a coiled tension
spring 39 that is anchored to a Ing 40 on
the under portion of the bed 10 and is ¢on-
nected to w short arm 41 rigidly secured to
and depending from the lower front portion
of said hearing head.

Sometimes it will bé desirable to set the
head 13 so that it will not be given axial
tiovements, and to accomplish this, I have

shown a stop-acting cam 49 that is secured
to the inner end of an oscillatory shaft 43

mounted in a suitable bearing 44 on the rear
portion of the bed 10 and provided. at its
outer end with a hand piece 45 by means of
which said shaft and cam may be rotated or
oscillated. When the cam 49 is in the posi-
tion shown in Fig. 2, the cam 19, when ro-
tated, will automatically move the bearing
head 13 and parts carried thereby in & for-
ward and rearward direction or axially of
the shaft, but when said cam is turned 180
degrees, it will engage the base of the head
13 and hold the same, against the tension
of the spring 89, in a permanent position
with the cam 19 running without engage-
ment with the roller 20.

The slide 26 ig adapted to be set to re-
ciprocate vertically or obliquely, by oscilla-
tory adjustments of its support and guide

1,412,918

made up of the housing 24 and guides 25,
Yo rigidly secure said housing and guides in
different adjustments, T preferably provide
machine screws 46, that work in segmental
slots 47 in the annular flange 22 and are

“screw-threaded into the annular portion 23

of the housing 24, .

The siide 26 carries one or more tool hold-
ers adapted to hold » file or other tocl, and,
as shown in Figs. 1, 2 .and 3, the tool holder
comprises upper and lower arms adapted to
support a file at upper and lower ends, To
hold these upper and lower so-called" tool-
supporting arms, the slide 26 ig preferably
formed with a longitudinal dove-tail chan-
nel 26*. The upper arm 48 and the lower
arm .49 ‘ave both provided with dove-tailed
base ends ‘that work slidably within the

channel 26* and are adapted to be held in

different vertical adjustments in respect to
each other and in respect to the slide, by
means of one or more set screws 50 and one
or more set screws 51 that work with
threaded engagement through one of the
guide flanges 25, '

In-Figs. 2 and 3, an ordinary flat file Y
is shown as provided with a customary
weoden handle Y, and, for clamping the
handle of the file, the tool-supporting arm 48

15 shown as provided with an outer end ¢

that is split to form curved clamping jaws
48 that are adapted to be clamped onto the
file handle Y: by a nut-equipped bolt 52.
For clamping the flat lower end of the file,
the lower tool-supporting arm 49 ig pro-
vided with a head 53 formed with an elon-
gated slot through which. the lower end of
the file is passed. The head 53 has a set
screw 54, (see particularly Fig. 2), by means
of which it may be rigidly secured to the

arm 49 with freedom for sliding or axial ad-

justments thereon. Another set screw 55,
applied through the outer end of said head,
serves to vigidly clamp the lower end of the
file to said head, Obviously, by axial ad-
Justments of the head 53, the file can be set
so that its operative face will be in or sub-
stantially in a vertical plane, regardless of
whether said file hag parallel or slightly
converging sides. A
The file. held as above described and op-
erated as above indicated, will work through
a central tool passage 58 formed in g work
table 57.  This work table has g novel rela-
tion to various other parts, ag will herein-
after more fully appear, hut this time, at-
tention is called to the fact that when said
table is horizontal, as shown in the drawings,
its upper surface will be in-a horizontal
plane in which also lies the axis of the
driving shaft 16.
said shaft 16 is in a vortical plane that in-
tersects the file YV and the file passage 56
centrally. Tn the preferred arrangement
also, the axis on which the slide support and
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guide is adjustable is coincident with the.

axig of said driving shaft 16. The -im-
portance of these relations will presently ap-
pear.

Ag already noted, the slide guide and sup-
port is mounted for rotative or oscillatory
adjustments in a plane that is at a right
angle to the axis of the driving shaft 16.
The table 57, however, is mounted for oscil-
latory adjustments in a vertical plane that
includes or that is parallel to the axis of
said driving shaft. Preferably, this noted
adjustment of the table is provided as fol-
lows: '

At the sides, said table 57 is provided with
rigidly secured laterally spaced depending
hearing segments 58 that are seated on cor-
respondingly formed segmental flanges 59
of ‘a table-supporting ‘bracket 60 that 1s
bolted or otherwise rigidly anchored on
the bed 10. For adjustably but rigidly se-
curing the table 57 either horizontal or
tilted in either direction, nut-equipped bolts

61 are provided. These bolts work through

the brackets 60 and ave provided with
tapered heads 62 that work in dove-tailed
seomental slots 63 formed in the segmental
bearing flanges 59, (sce Figs. 2 and 3).
Here it may be noted that the contacting
segmental surfaces of the elements 58 and
59 are on the arc of a circle whose axis
transversely intersects the common axis of
the driving shaft 16 and the adjustable
housing 24 at a right angle and intersects
a point on said projected axis, that is, at
the center of the tool passage 56 and which
intersected point is in the plane of the upper
surface of the table 57. Algso, it will be ob-
served that the above noted intersected point

is at the center of the cross section- of the

file.

Very important functions result from the
above noted relative arrangement of parts,
and which may be stated as follows:

When the table 57 is adjusted from hori-
zontal to oblique positions in either direc-
tion, the above noted intersected point, in
the plane of the upper surface of the table,
does not move in respect to the file or other
tool and the tool or file passage 56, at ‘its
upper portion, does not move forwardly or
rearwardly in respect to the file, but the
lower portion of said tool passage does
swing slightly forward or rearwardly so
that. to obtain the smallest possible tool
passage, said passage must be made down-
wardly flaring thereby to clear the file in
all adjustments of the table.

When the housing 24 and slide guide 25
are oscillated arvound the axis of the shaft
16, to thereby set the file to work in an
oblique position in either direction from
a vertical position, the point of intersection
of the common axis of said shaft and of said
Lonsing. with the axis of the table-support-

g

ing segments and with the central line of
the file, does not change its positien in re-
spect to the face of the table and in ie-
spect to the center of the file passage 56,
but, to provide clearance for the file under
the different adjustments just noted, the
file passage 56 should be made downwardly
flaring also in a transverse direction or in
a direction from one side to the cther of
the table.

Tn making dies and various other devices,
more or less tapered angular holes must he
frequently made and such holes must
usnally be made flaring or beveled on all
sides.

Obviously, adjustments of the table 57
provides means for beveling or flaring th
angular hele in a front to rear divectiou,
and adjustments of the housing 24 and shide
guide 25 provide means for beveling or
flaring the hole in & transverse direction,
said directions being stated 1n respect to
the table on which the die or other object,
not shown, will be rigidly secured while the
hole therein is being filed and tapered as
stated. ~Obviously, when both the file anid
the table are obliguely set, one corner of the
{ile will be arranged to file completely into
the corner of a rectangular hole that is
beveled on all sides, that is, made flaring iv
all directions.

The file-operating operation is probably
obvious, but may be briefly stated as follows:

he work must, of course, be properly
held on the table and properly positicued
in respect to the file. When the file is moved
downiard, it will move on a true straight
line and, at the limit of its downward move-
ment, the cam 19 will offset the file co that,
under its return or upward movernent, it
will be moved clear of the surface that is
positioned to receive the filing action under
the downward movement of the file. Thus.
wearing of the file by a back dragging ac-
tion will be prevented and the proper filing
action will be produced.

Tnasmuch as the housing 24 and the slide
guide 25 ave adjustable on an axis that is co-
incident with the axis of the driving shaft 16
and of the crank disk 29, adjustments of
said housing and slide guide, to position the
file for different lines of movement, does
not at all change the stroke of the crank,
Nevertheless, as alveady indicated, the

¢
&)

1
i

3

1

movement of the file or the length of the

reciprocation thereof can be varied by ra-
dial adjustments of the crank pin 80. The
variable throw adjustment of the crank pin,
however, is important for another use, which
will now be described.

For filing pockets or depressions in dies

‘or the like, where the file or tool can not be

passed completely through the die, it is nec-
essary to support the file from one end or
portion only, and for doing this, I prefer-
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rovide a file- sup sorting arm 64, such

; 1*3,1‘;6(1 in Figs. 5, 6 and 7. This arm
4 is like the nim 48 m that it is provided
with o dove-tailed base for engagement with
the dove-tailed slide 286, but, ajJ its outer «and
it hiag o rectangudor T*e‘z »Qo through w mch
the flat body portion of the file ¥ Is passed.

one side, the head 65 is p*omded with
and, af itg oppos site side, with

- screws 67. In its front

W a.?, said 45; provided with verti-
caily spaced ews 63, The set se rews 663
are adspted Ny tu@ file flatwise against

1 n{}

a rounded b surface. 69
formed on ¢ all of the xexmcfﬂ pas-
sage thy mwh the hovu (, and the two set
screws 07 arve adapted to (:,E mp one edge of
the. file against the o1 posing set screw 66,
Thus, with the head 85 alwa
position, '!'h@ file, regardless of its exact
form, can be plope rly set forwardly, rear-
W m(Jy 11l “Utuuly {md, hence, rigidly se-
cured to head and arm and set for the
proper filing action with one end projecting,
so that it will pr ()mrly enter the pocket to be
the die or other obj ]GCb Gf course,
the arm 64, like the arm 48, may be seb in
sived vertical position on the remplo—
g o!]O(, Moreover, sald arm can be set
either at the ap?)er or lower end of the glide,
5o that it will operate downwardly from
ehove the table or wpwardly from below the
tuble.  In using the file supported at one
or at one place, ‘01 filing pockets or
e like, ag shove stated, it is frequently
sivable to change the ler oth of the str oke
the file, and this, is “evident, can be
readily (Tonp by M)u@ ing the crank pin 30
radially in the crank disk 29.
In practice, it will ‘often be de‘sirqble to
smploy several file or tool- holding arms for
m.u}r} angenble uge, and the fuivqmaoe of

()%

lia
L1l

]
& S

this is tnw an arm wlth o file or tocl )103-'
5 IS

erly set, can be quickly removed and an-
other arm, Wlth a file or tool properly but
diffe rently set, can be temporarily used to
do & certain lind of wor I, and then the first
used arm, with tne file or tool still properly
set thereon, can be reapplied and again used,
thus saving very considerable time that
would be otherwise vequired to reset the
files or tools for a Da“ﬂlculfn’ purpose

The arrangement illustrated in Tlog 8
and 9, is substant tially as already deserlbed
cxvept that the fable 1 of modified constriie
tion wnd that & shaper tool 70 ig deta achably
secured to- o tool-carrying arm 71 that is
adapted to be secnred %o the slide 26 in the
same manner ag the arms 48 and 64. The
table 57° in its lower portion, is like the
table 57, but it is provided with a slidably
f.,cqu%able supplemental top section 72 and
a second su‘)’)l@mk.\tfﬂ top section 73, The
top section 40 has dove-failed engagement
with the table 57* and is adjustable in a

n
a8

Jdn a divectio

ays in'its normal -

1,412,815

forward and resrward direction under the
action of a screw-rod 74, that is swiveled
in a bearing 75 on the table 57 and is engage-
aple with u depending lug 76 of the top
section 7‘) The ton section 73 is movable
tra e“s"ly of the table or at
a right angle to uhp screw-rod 74 and has
dove-tailed engagement leh the t01 sec-
tion 72. The ad; istment - of the top sec-
tion 7’3 in respect. to the °ect1on 72, is ac-
comphsned by a serew-rod 77 that is swiv-
eled in a sleeve 78 on the top section 72
and engages a depending lug 79 of said top
section 73. In this arr ulvement the die or
other worlk is arranged to be 'ser’ured on
the face of the extreme top section 78 in the
custoraary way or by any suitable means.

The modified %manoe’nmt of the table

and tool- %UDPOLtIHO arm illustrated in Figs,
8 and 9, adapts the machine f01 use as an
upl ight shaper and will be ‘r'ound especially
useful in making dies and doing Yke work.

The d’ﬁme‘ncy of the mftchme
qulbed has been demonstrated in practice,

What T claim is:

1. A machine -of the kind desm ibed hav-
ing a table and a tool carrying slide guide,
each mounted for angular a d]ustmcnu on an
axis which axes 11 projected intersect, the
said table havmﬂf a tool passage at the \pomt
of intersection of s id axes, and a recipro-
cating slide mova b]e on rtml slide guide and
carrying means for moving a tool Ll\rmmh
the passage of said table a at the- point of 1n-
tersection of said axes.

2. The construction defined in claim 1, in
which the axes on which said slide guide and

table are adjustable are in sz hommnt,a!
plane.
3. The construction- defined in d(um 1 in

further -combination with w power-driven
cranlk having connections for reciprocating.
%fud slide in the different angular ad]lmt
1’5 of said slide gnide. ,
The construction def ined in claim 2 in
m‘ihm combination with a power driven
rank having a connection for 10010? ocating
szud slide in the different angular admst-
ments of said slide guide.

5. The oonstrur*tlon defined in (Lu*n 1 in
further combination with means for mov-
ing said slide and tool Iaterally to retract
the latter from its work under one direc¢tion
of movement

The construction defined in (-} aim 4 in
;"nruuu combination with means for moving
said slide and tool later ‘LHV to retract the
latter from its work und one dirvection of
movement

The construction defined in claim 1
in Whlch the point of mtusecuon of said
axes is in the plane of the top of said table.

8. The construction defined in claim 1 in
which the axes on which said slide guide and
table are adjustable are in a horizontal plane

above de-
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and their point of intersection is in the plane
of the top of said table.

9. In a machine of the kind described, the
combination with a rotary shaft equipped
with a crank and having a face cara with
offset portions, a roller mounted on the fixed
support and engageable with the face cam
of said shaft to impart slight axial move-
ments thereto, a slide guide, a tool-carrying
lide movable in said guide, a connecting
rod for reciprocating said slide from said
crank, a work table, and means for rotating
said shaft. :

10. In a machine of the kind described,
the combination with a base, of a spring-
retracted bearing head mounted for slight
sliding movements on said base, a power
driven shaft journaled in and movable axi-
ally with said head bearing, a crank on one
end of said shaft, a slide guide supported
by and movable with said bearing head, a
tool-carrying slide movable in said slide
guide, a connecting rod for reciprocating
said slide from said crank, a face cam car-
ried by said shaft and having offset portions,
a roller support fixed on said base, and a
roller on said roller support operative on
said face cam to impart slight sliding move-
ments to said bearing head and parts mount-
ed thereon. :

11. In a machine of the kind described, the
combination with a base, of a spring-re-
tracted bearing head mounted for slight slid-
ing movements on said base, a power driven
shaft journaled in and movable axially with
said head bearing, a crank on one end of
said shaft, a slide guide supported by and
movable with said bearing head, a tool-car-
rying slide movable in said slide guide, a
connecting rod for reciprocating said slide
from said crank, a face cam carried by said
shaft and having offset portions, a roller
support fixed on said base, a roller on said
roller support operative on said face cam
to impart slight sliding movements to said
bearing head and parts mounted thereon,
said slide guide being mounted for oscilla-
tory adjustments around the axis of said
shaft, and a work table.

19. In a machine of the kind described,

S

the combination with a base, of a spring-re-
tracted bearing head mounted for slight shid-
ing movements on said base, a power driven
shaft journaled in and movable axially with
said head bearing, a crank on one end of
said shaft, a slide guide supported by and
movable with said bearing head, a tool-car-
rying slide movable in said slide guide, a con-
necting rod for veciprovating said shde from
said crank, a face cam carried by said shaft
and having offset portions, a roller support
fixed on said base, a roller on said roller
support operative on said face cam to im-
part slight sliding movements to said bear-
ing head and parts mounted thereon, said
slide guide being mounted For oscillatory
adjustments around the axis of said shaft,
and a work table mounted for oscillatory ad-
justments to set the same either horizontal
or inclined.

18. Tn a machine of the kind described,
the combination with a work table, of a slide
guide equipped with a tool holder for co-op-
eration with said table, means for recipro-
cating said slide to operate the tool, means
for moving said slide laterally to throw the
tool into action under one movement and
ot of action under its other movement, and
a stop for interrupting said lateral move-
ment of said slide. ,

14. In a machine of the kind described,
the combination with a work table, of a
crank-equipped shaft, a slide guide, a con-
necting rod for reciprocating said slide on
said crank shaft, a tool-holding device on
said slide, a bearing for said shaft having
a slight movement longitudinally of said
shaft to move the tool into operative posi-
tion under one movement and into an in-
operative position under its other movement,
a cam on said shaft, an abutment co-operat-
ing with said cam to move said shaft bear-
ing and parts carried thereby longitudinaliy
of said shaft, and a stop device for holding
said shaft bearing in a position in which the
cam of said shaft is thrown out of action
on its co-operating abutment.

Tn testimony whereof I affix my signature.

VITUS A. BOKER.
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