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8 Claims.

1

This invention relates to machine tools of the
class in’ which a motor driven saw or like tool
is movable by hand over a work supporting table.

In Patents No. 1,956,835, May 1, 1934, and No.
2,343,243, May 7, 1944, are illustrated and de-
scribed machine tools of this class and the pres-
ent invention may be considered as constituting
improvements over the machine tools of those
patents. Furthermore, subject matter illustrated
or described herein but not claimed is being
claimed in co-pending patent applications Serial
No. 641,980, filed January 19, 1948 and Serial No.
715,442, filed December 11, 1946.

In general, in the machines of the above identi-
fied patents, there is an arm overhanging a work
supporting table; a carriage is reciprocable on a
trackway on the arm and supports a motor driven
cutting tool, such as a cireular wood saw, recipro-
cable with the carriage; the trackway is pivoted
intermediate its ends, to swing to different ad-
Justable directional positions, on g pivot axis
on the arm, to position the line of cutting move-~
ment of the saw for cross cutting, rip cutting or
miter cutting; the motor and the driven saw may
be adjustably rocked to different positions to ad-
justably position the saw for bevel cutting; the
arm and the saw carried thereby may he adjust-
ably raised and lowered.
 'The primary objéct of the present invention is
to' provide improvements in various construc-
tional features of a machine of this class, to adapt
it to heavier work and greater cutting capacity.
The improvements include among others, means:
to unlock, position, and lock the pivoted track-
way; to support the arm by a2 stem reciprocable
in a column and to ‘automatically take up lost
motion between the column and stem while per-
mitting free elevating and lowering adjustments
thereof, whereby eliminating the necessity of a
lock therefor; to provide an improved horizontal-
ly adjustable work table and improved means to
level it up to parallelism with the planes of move-
ment of the cutting tool; to provide an improved
scale mechanism for indicating at a convenient
point on the front of the machine, the adjusted
position of the work table; to provide at the
iront of the machine a readily accessible control
panel and controls for adjustably raising the arm
and adjustably moving the table: to provide an
improved trunnion support upon which the motor
and tool may be rocked and locked in adjusted
positions. ' :

. Qther objects will be apparent to those skilled
in the art to which the invention appertains,
*: The invention is fully disclosed in the following
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description taken in connection with the accom-
panying drawing, in which: :

Fig. 1 is a perspective view of a machine em-
bodying my invention showing certain features
on the front and on its left side; ’

Fig. 2 is an elevational view showing certain
features on its right side;

Fig. 3 is a fragmentary view to enlarged scale
of a part of Fig. 1 viewed in the general direction
of the arrow 3 of Fig. 1 with parts broken away
and parts in section; showing in section a part
of the main base, and showing the arm elevating
mechanism, and the automatic take-up for the
column and stem:

Figs. 4 and 5 are sectional view to enlarged
scale taken from the planes 4—4 and 5—5 re-
spectively of Fig. 3;

Fig. 6 is a sectional view to enlarged scale taken

from the plane 6—=6 of Fig. 2;

Fig. 7 is a sectional view to magnified scale
from the plane 7—17 of Fig. 6:

Fig. 8 is a sectional view to magnified scale
from the plane 8—8 of Fig. 6;

Fig. 9 is a sectional view from the plane
9—9 of Fig. 6;

Fig. 10 is a fragmentary elevational view from
the plane 18—16 of Fig. 6;

Fig. 11 is a view to enlarged scale of a part of
Fig. 2 with parts in section;

Fig. 12 (sheet 5) is a sectional view from the
plane {2—12 of Fig. 11;

Fig. 13 is a fragmentary front elevational view
to enlarged scale taken in the direction of the
arrow- I3 of Fig. 2 with parts broken away and
parts in section;

Fig. 14 is a sectional view from the plane 14—(4
of Fig. 13;

Fig. 15 is a sectional view from the plane {5—I(5
of Fig. 14;

Fig. 16 is a view from the plane (6—{6 of
Fig. 15;

‘Fig. 17 is a fragmentary side elevational view
similar to a part of Fig. 2 but to larger scale and
rotated through 18¢° with respect to Fig. 2;

Fig. 18 is a view similar to Fig. 17 but with
parts broken away and in section.

Fig. 19 is a view taken from the plane {9 of
Figs. 2-3-13 showing the main base of the ma-~
chine and some of the parts cooperating there-
with; ’

Fig. 20 is a sectional view from the plane 20—20
of Fig. 13. ‘

As shown in the perspective view Fig. 1 and
elevational view Fig. 2, the machine tool com-
prises in general a cast metal main base |,
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3
mounted on the top of a sheet metal support 2
having the form of a cabinet; a column 3 mount-
ed on the base |; a stem & reciprocable vertically
in the column 3; a generally horizontal arm B
on the stem 4; a trackway § adiustably pivotable
intermediate its ends about an axis on the arm
5: a carriage 1 operatively reciprocable along the
trackway 6; hangers 8 and 9 on the carriage T,
supporting a motor 10;
motor; and a work table 12 supported on the
base |, under the saw if.

The cabinet form support 2 may be constructed,
in any suitable manner, to provide side walls
{3—13 whereby it may have an enclosed intericr
for containing tools, material to be worked, ete.
To give access thereto a door (4 may he pro-
vided in one or more of the side walls.

The base 1, see Figs. 1, 2,3, 13,15 and 19 is
preferably a casting, generally in the form of &

downwardly open pan, identified in the severa-l ;

figures of the drawing by a pan bottom (5 and
circumscribing depending side wall {6. It rests
upon and is secured to the top of the cabinet sup-
port 2 in any suitable manner.

On the top of the base { at the vear end is &
pad {1, Fig. 3. As shown in Figs. 2, 3, and 17,
the column 3 has at its lower end a ilange i8
vwhich rests upon the said pad, and bolts 13 are
projected through the flange 18 and screwed into
the said base pad to rigidly mount the column on
the base. The column 3is hollow or tubular as
shown in Figs. 3, 4, and 5.

The aforesaid stem 4 is-hollow or tubular, Figs.
3, 4, and 5, and exteriorly is circular in cross
section, and the column 3 has a cylindrical bore
50 therein in which the stem has a sliding fit.
The lower end of the tubular stem 4 is closed by
a nut 2f, Fig. 3, secured thereon by a plurality
of screws 22. An elevating screw
with the nut and extends upwardly therethrough
into the stem &, and downwardly therefrom be-
low the nut, and means now to be described is
provided to turn the screw o cause it to Teact
upon the base i and rais¢ or lower the stem 4
in the column 3, such means being shown best in
Mg. 3.

At the lower end of the screw 23 is a reduced
diameter screw stem 24 providing a shoulder 2%
on the screw. The stem 24 extends through &
bearing 2§ in the pad 17 of the base {, and a ball
thrust bearing 271 1is provided between the
shoulder 25 and the top of the pad i1. A bevel
gear 28 is keyed o the stem 24, and a thrust balil
beatring 29 is provided hetween the gear and the
underside of the pad 17. A nut 3¢ threaded ad-
justably o the stem 94 below the gear 28 mounts
the aforesaid parts in assembled relation on the
base 1, with lost motion in the thrust kearings 21
and 28 reduced to the optimum, and with the
serew held against lateral displacement by the
stem 24 in the bearing 28, but rotatable by the
gear 28, and with the thrust bearings antifric-
tionally taking up the thrust of the screw 23 and
transmitting it to the base i.

A bevel gear 31 is meshed with the bevel gear
28, keyed or pinned to a shaft 32 rotatably sup-
ported in a bearing 33, provided in a bracket 24
secured upon the underside of the base bottom 5.

The shaft 32 extends info a tubular sleeve 3%
and is pinned thereto as at 386. The sleeve 35 is
telescoped over a rotary shaft 37 and has a lon-
gitudinal slot 45 in one side, and a pin 38 in the
end of the shaft 2T has longitudinal sliding fit in
the slot.

The shaft 37 extends toward the front of the
machine and its forward end 89, see Fig. 18, is

23 is meshed.

2 saw il driven by the -

10

25

30

35

40

45

50

85

60

65

70

75

4

rotatively supported in a bearing 40 provided
on a bracket 41. This pracket as will be described
has foerward and rearward movement when the
work table 12 is adjusted, and the end portion
38 of the shaft 37 is anchored to it to move with
it, by pins or like devices 42—42 projected
through the shaft on the front and rear sides of
the bracket. A predetermined length of the shaft
end 39 thus always projects forwardly from the
bracket 41; and is provided with a transverse
clutch pin 43 by which a crank 44 as shown in
Fig. 1 may be connected to it to rotate it.

The sleeve 35 extends a suitable distance along
the shaft 37. The inner ends of the sleeve 35 and
shaft 37 telescoped together mutually support
each other. The pin 38 in the slot 45 constitutes
a driving feather connection by which rotation
of the shaft 87 by hand as referred to rotates the
gears 3! and 28 and the screw 23 for the pur-
poses described in all forward and rearward posi-
tions of the bracket 4.

A clearance bore £6 may
wall 16 of the base as shown in Fig.
shaft 37 to pass through.

in prior machines of this general class having
an arm supporting stem that is adjustable ver-
tically on a supporting column, a wedging key
and keyway arrangement has been provided to
estaplish accurately a rotated position for the
stem on the column; and it has been found nec-
essary to loosen the wedge-key to release the
stem for vertical adjustment and then tighten or
lock it again accurately to position the stem.

Tn the present machine, a key and keyway are
provided but the necessity of locking and un-
locking them and disadvantages thereof have
been eliminated.

Referring to Figs. 3, 4, and 5, a longitudinally
extending wedge form keyway 41 ig provided in
the eylindrical wall of the stem 4. Two cylindri-
cal radial bores 48 and 49 are provided in the wall
of the column 3, one above the other, the outer
ends of the bores being threaded as at 50-—90 to
receive threaded cap-screws §1—52, and hoth
bores opening symmetrically into the wedge form
keyway 41, the axes of the bores preferably inter-
secting the center line of the keyway, and being
radial to the stem 4.

Keys 53—54 are provided in the respective bores
48—~49, These keys are preferably alike and have
cylindrical bodies 5556 slidingly fitting in the
pores 48—=49. At their inner ends they have
tongues 51—58 projecting into the keyway 47.
The tongues 57 and 58 have inclined flat faces
59 and 60 which are each of the same angular
inclination to the radius of the bore (48 or 49) as
the inclination of the side walls 61 and 62. The
podies 5556 therefore can be rotated so that
when projected inwardly, the inclined face 59 of
the tomgue 57 will intimately coincide with the
wall 61 of the keyway, and the inclined face 60
of the tongue 53 will coincide with the opposite
wall 62 of the keyway. Springs 65 and 66 are pro-
vided between the cap screws 9 {—52 and the outer
ends of the bodies 55-—86 to yieldingly press the
bodies 55—58 and tongues §1—58 inwardly as de-
scribed.

‘The tongues 5788 are axially longer than the
dépth of the keyway 4T so that there is always
clearance ¢at 63—64) between the bodies and the
stem 4.

One spring, say the upper spring 65 of Fig. 4,
is stronger than the other spring 66, and forces
the tongue 571 inwardly until it bottoms on the
bottom of the keyway 41 as shown at 67. This

be provided in the side
18 for the
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'detern’a;zies « rotative position for the stem 4, in

say the clockwise direction as viewed in Fig. 4.
Any force on the stem tending to rotate it clock-
wise beyond that position is transmitted to the
tongue 57, thence through the body 55 to the cyl-
indrical wall of the bore 48 which is on the col-
umn 3. :

The other spring 66 forces the tongue 58 in-
wardly as far as it can go, engaging it with the
wall 62 of- the keyway as described; but the
tongues 57 and 58 and their inclined faces 59 and
60 are so disposed on the bodies 55—56 that when
the tongue 57 is bottomed in the keyway as re-
ferred to, the tongue 58 cannot bottom but always
has clearance as at 68. The stem therefore is
held in the aforesaid determined position, any
force tending to rotate it counter-clockwise being
transmitted to the tongue 58, thence through the
body §6 to the cylindrical wall of the bore 49.

Since the tongue 8 never bottoms, it always is
resiliently pressed into the keyway and takes up
all lost motion, at both sides of the keyway and
at both cylindrical bores, and continues to do
S0 as wear occurs.

The stem is thus rigidly locked against rota-
tion in either direction, and at the same time the

‘pressure at the keyway walls 61 and 62 is not so

great but what the stem can be slid up and down
in the column by the application of practically
small force by the serew 23.

The arm § shown in Figs. 1, 2, 3, and 6, is pref-
erably an internally ribbed, downwardly open
casting of any suitable design; and at its rear-
ward end rests upon an externally projecting
flange 69 on the top of the stem 4, and secured
thereto by a plurality of screws 10, one of which
is shown in Fig. 3, projected upwardly through
the flange 69 and threaded into the arm 5. This
rigidly joins the arm 5 to the stem 4 as a single
unit, whereby the arm 5 may be raised and low-
ered by the screw 23.

The horizontal trackway 6 (upon which the
motor supporting carriage 7 reciprocates) is sup-
ported under the forward end of the arm 5 to ro-
tate on a vertical bearing axis and to be locked
in any angular rotated position, see Figs. 1, 2, 6,
and 9.

The trackway 6 comprises an elongated body
11 in the form of a casting, upon the upper side
of which and at its middle is secured a cireular
disc 12 by screws 13 (Figures 6 and 9) projected
downwardly through holes in the disc and thread-
ed into the body T1.

The disc 72 at its center has an upwardly ex-
tending tubular integral sleeve 11, the outer sur-
face of which is cylindrical and has rotational
bearing in a vertical downwardly open bore 718

in the-arm 5.

The arm 5 at its forward end and on its under-
side has a generally horizontal flange 74 the un-
derside of which is formed to have a horizontal
annular face 15 thereon, coaxial with the bearing
bore 18. By operable means to be described the
trackway 71 is suspended from the arm 5 and can
be rotated, the sleeve 77 rotating in the bore 18,
and can be raised, the sleeve 1T moving axially in
the bore 718, to clamp the upper face 16 of the
dise against the said annular face 15 to lock the
two together to prevent rotation of the trackway.

Said operable means comprises a spindle 79
reciprocable in the tubular sleeve 77. At its lower
end it projects through a clearance hole 80 at
the center of the trackway body 71 and below it
passes through a disc 81 and therebeyond is
threaded into a castellated nut 82 by which it
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can be adjusted along the threads and.locked
when adjusted.

At its upper end, the spindle 79 projects be-
yond the sleeve 77 and into a recess 90 in the arm
5; and the spindle has a transverse cylindrical
bearing bore 83 (see Figs. 6 and 7) therethrough,
through which extends a cam shaft 84 having a
cylindrical eccentric cam 85 thereon in the bore.
The cam shaft 84 has bearing at one end at 86
In a recess 87 of the arm 5 axially beyond the
bearing bore 83; and at the other end extends
outwardly through and beyond a bore 88 in the
arm, and has bearing at 89 in the bore §8.

An operator’s handle 81 is pinned as at 92 to
the cam shaft 84. End shifting of the cam shaft
is prevented by a screw 93 projecting into a groove
94 in the shaft.

Upon turning the cam shaft 84 back and forth
by means of the handle 91, the cam 85 reacting
on the wall of the bore 83 reciprocates the spin-
dle 79.

When the handle 91 is rotated away from the
observer as viewed in Figs. 1 and 6 or to the right
as in Fig. 2, the cam 85 reacting on the bore 83
raises the spindle 79 and the nut 82 thereon raises
the washer 81 and through it raises the trackway
body T1 and disc 12 and frictionally engages the
disc face 16 with the annular face 15 on the arm
5 and locks the trackway against rotation. By
suitably adjusting the nut 82, the parts will come
tight in the convenient position of the handle 91
Nustrated.

Upon turning the handle 81 in the reverse
direction, the spindle 79 is lowered, releasing

5 the described frictional engagement loek. The

trackway may then be turned by hand to the de-
sired angular position, being supported by the
washer 81, spindle 73, and cam shaft 84; and the
dise 72 rotating with it. The spindle is held
against rotation by the cam shaft 84 extend-
ing transversely through it.

To accurately indicate the rotated position of
the trackway, a sheet metal band scale §5 is
mounted on the periphery of the rotatable dise
72 and a scale indicating pointer 9§ is mounted
on the stationary flange 74. ) :

To conveniently set the trackway at the fre-
quently used angular. positions, namely at cross
cutting position; rip cutting at 90° on either side
of the cross cutting position; miter cutting at 30°,
45°, 60°, on either side of cross cutting; indexing
means is provided.

At one side of the arm 5, opposite the axis of
the spindle 19 is a lateral arm extension 97 in
which is housed above the disc 72, a vertically
reciprocable indexing pin 98, comprising an elon-
gated cylindrical body 99 reciproeable in a bore
108 in a sleeve 101, -

A stem 102 on the upper end of the pin termi-
nates in a handle 103 to manually retract the pin,
and a stationary pin 164 engages the underside
of the handle to hold it retracted, and the handle
has a hole 185 into which, upon rotating the
handle, the pin 184 may project to allow the pin
98 to descend. The lower end {08 of the pin is
wedge-shaped or conical. .

A spring 108 is provided resiliently urging the
pin 98 downwardly at all times. : :

In the upper surface of the disc 12 radial
grooves 109—I1089 are formed, see Fig. ¢, corre-
sponding to the above indicated desired angular
positions, and wedge shaped to correspond to the
shape of the pin end {06, and into which the pin
end (06 may be projected by the spring {98.

The grooves 109—1{08, four of which are shown
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on- each side of the cress cub positicning groove

1994, can be accurately spaced the correct angu-

lar distances apart by indexing devices on the
milling or other machine used to cut them.
the trackway can be angulariy and accurately
adjusted. until the saw fi is in . position to cul
90° cross cuts.  If the pin end i85 then accurate-
1y fits the groove (834, the trackway can there-
after accurately be set ab all angles by the in-
dexing pin. To thus bring the indexing pin inte
accurate fit with the groove [88A its recipreca-
tory axis is made latsrally adjustable. To this
end, the exterior surface of the sleeve i9i is oy~
lindrical hut eccentric with respect to the axis

of .the pin kore {98 in if; and is mounted ro-.

tatably in a cylindrical bore {i8. By manually
rotating the sleeve 181 the axis of the pin §8§ will
be:shifted circumferentially of the disc ¥2 to po-
siticn.the pin 98 to fit the groove 1884 as afore-
said. The sleeve may then be locked in its ad-
justed position by a screw fii. The radial shift-
ing of the pin 98 incidental to this adjustment
does. not detract from accuracy hecause the pin
end 185 will fit the grooves in the same way at
all radial distances along the groove. .

‘The trackway § and the carriage 7 that reciu-
roeatss along it, have mutually cooperating anti-
friction. bearings comprising round rod raceways
i12 on the trackway 8, and i1d on the carriage
T (Fig. 6) and balls 11§ therebetween; and & lock
operable by rotation of a handle 18 is provided
to lock the carriage 1 in any reciprocated posi-
tion: and slois {17 in the hangers g and & {shown
for the hanger § in Fig. 6) are provided to take
lost.motion or excess clearance in said hali bear-
ings; but these features not being a part of the
present invention need not be further described.

At the lower ends of the hangers 8§ and 8 ars
trunhion bearing supports for the motoer 10 which
will now he described.

A bearing plate 118 (Figure 11) is secured
sigidly upon the side of the motor housing {8
and has a cylindrical bearing bore §20 therein.
A truntdon element 121 is provided comprising a
central cylindrical body 22, an enlarged diam-
eter flange §22 at one axial eng, and a raduced
diameter trunnion {24 at the other axial end, the
latter projected into the pearing hore (20.

The lower end of the hanger § terminates in a

ring (25 surrounding the body 22 with clear- &

ance.  'The fiange 123 overlaps the ring 125 and
is secured thereto by screws 128 going through
over-sized holes (27 in the flange and threaded
into the ring 125.

The trumnion (24 is thus mounted on the
hanger and the motor has pearing on the trun-
nion.

Adjustment is provided to adjust the special
position of the motor axis for well known pur-
poses in saws of this class, by adjusting the trun-
nion sxis with respect to the hanger 4. A plu-
rality such as four sCrews {28 are threaded ra-
dially through the hangsr ring 125 and engage
the eylindrical body (22. By backing one or more
out a turn or more and screwing ancther in, the
body {22 may he shifted in any direction radially
within the ring i25. The screws {28 may be
locked in place by other screws {28 serewed in on
top of them.

Refore making this adjusiment, the screws 128
nay be temporarily leosened to allow the fiange
193 {0 slide on the ring 125, while the adjusting is
oing on, as will be understood.

As also shown in Fig. 11, and at
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Alsgo,

10

15

20

40

60

" head 1471.

70

-3

8.
side of the motor 9, a trunnion bearing plate i30
is secured upon the motor housing 119, and rigidly
mounted thereon by screws 131, see also Fig. 12, is.
an indexing plate 122 having 2 central trun-.
nion bearing bore £33 axially aligned with the
bore 120 in the opposite plate (18. ' '

The lower end of the hanger 8§ terminates in
ring (34. A trunnion element i35 comprising a
central body £36, is centered in the ring 134 by
annular - shoulders {37—1238 and secured to the
ring by screws {39—132; and comprising a trun-
nion 49 fitting the trunnion bore 133.

The plate {38 abuts upon the inner end of the
trunnion 46; and it is held in abutment there-
with to eliminate lost motion axially at both trun-
nions {46 and 124 by a sheet metal spring {41 as-
sociated with the trunnion (24; the spring being.
in the form of a washer surrounding the trunnion
{24 and disposed between the plate 1i8 and the
body 122; and being dished out of a plane so as to
react upon the body 22 and exert resilient thrust
axially upon the plate 1§8. ' _

The trunnion element {25 also comprises posts
149—14% upon which a U-shaped handle 143 is
mounted by screws one of whieh is shown at t44.

From the foregoing, it will be seen that the mo-
tor {6 and the saw {1 driven thereby supported by
the carriage hangers §—82, may be rocked to
various angular positions on the hangers, on the
axis of the trunnions 1486—124, for bevel cuts;
and means is provided to lock them at said angles
and to indicate said angles.

The hanger 8, see Figs. 6, 11, and 12, has an in-
teriorly threaded boss 145 thereon in which is ad-
justably serewed a stop element {45 having ex-
ternally of the boss 145 a hex head 147 for ad-
justably turning it, and having a set screw {48
for engaging it to leck it against turning after
adjustment.

A shaft {48 has rotary bearing in the stop ele-
ment 146 and in an aligned bore {59 in the hanger
8. The shaft extends beyond the hanger 8, and
is serewed into 2 head {51 having a portion 152
overlapping the disc 132 and adjacent to its pe-
riphery which prevents rotation of the head, and
having a lip 153 extending inwardly radially of
the disc 122 on the face thereof toward the plate
30.

The opposite end of the shaft 143 projects out
of the stop element (45 and has pinned thereto
3 handle {54 for turning the shaft; a face 155 on
thie handie confronting the said hex head 147.

Upon clockwise rotation of the shaft 149 by the
handle 154, the shaft will be screwed into the head
{54, - the face 155 on the handle will engage the
hex head {41, the head 151 will be propelled in-
wardly on the shaft {49, and the lip 153 will be
drawn into engagement with the disc 132, and
hold the plate {30 upon the end of the trunnion
{49, thereby developing frictional gripping en-
gagement between the lip 153 and the disc 132
locking the latter against rotation.

The handle {54 will come tight and rotation
thereof will be stopped by frictional reaction en-
gagement of the handle face {55 with the hex.
wurther friction may he provided by.
engagement of the disc £82 with a circular pad
i32A cn the hanger § opposite the lp 183,

To cause the handle to then bein a convenient
rotated position, for example that of Tigs. 1, 2, 6,
and 11, the stop element {46 can be adjustably
rotated in one direction or the other until the
handle does come tight in the desired position.
& band scale 155, Figs. 11 and 12, fastened to
the periphery of the disc #32, and a scale pointer.
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187, Figs. 11 and 6, therefor fastened to the hanger
8, indicate angular positions of the disc 132. The
motor (0 and saw ! may thus be set at any
angular position of the saw with respect to the
work table for so-called “bevel” cutting.

To conveniently set the motor and saw at the
more frequently used angular positions, namely
the angles 90°, 60°, 45°, 30°, and 0°, indexing
means is provided. .

On the hanger 8, projecting forwardly there-
from, is an extension 97A, Figs. 1, 6, and 10, in
which is reciprocable an indexing pin 98A having

a conical or wedge-form end 105A. The exten-

sion 97A is so located that the face 158 of the disc
132 that confronts the hanger 8, overlaps the end
106A of the pin as indicated in Fig. 6; see also Fig.
10. That face 158 of the disc 132 is provided with
wedge-form grooves 159—159, Fig. 12, into which
the end 106A of the pin may be projected to lock
the dise against rotation, the grooves being dis-
posed to position the disc rotatively at said desired
angular positions.

The construction of the pin 898A and its as-
sociated parts in the extension 97A, may all be
identical with the parts in the extension 87 of Pig.
6, including the eccentric adjustment of the pin;
and this is indicated by giving to the visible parts
of Fig. 10 the same reference characters as in Fig.
6, but with the suffix A; to make unnecessary a
detailed description thereof.

As was the case with the grooves {89 in the dise
12 of Fig. 9, the grooves 159 in the disc {32 of Fig.
12 may be accurately spaced apart in the dise
when cut. The motor 10 (and disc §{32) may be
rocked on the hangers 8—38 to position the saw {1
at right angles to the work table {2 under it; and
the pin 98A may be adjusted eccentrically (as
described for the pin 98 of Fig. 6) to cause the pin
end [06A to then accurately fit in the 90° groove
{59A of the disc 132, Fig. 12. The pin 98A and
grooves 159 will then index the disc 122 accurate-
ly at the other angles.

The work table 12 is preferably constructed
from wood, and comprises a table top proper {64,
in two parts 161—162, Figs. 1, 2, and 14, having a
fence 163 removably secured therebetween in a
well known manner by wedges, one of which is
shown at 164, Fig. 1, and being fastened together
by underside cleats 165, Fig. 1, and one of which is
shown broken off in Fig. 2. A rear fence {66 is
also provided, secured permanently to the rear
edge of the top part 162. .

The table 12 is reciprocable ferwardly and
rearwardly, by a manually operable feed, to gen-
erally adjust it to the working zone of the saw
f1 in various positions of the latter; but par-
ticularly to position the fences {83 and 166, re-
spectively, desired distances from the saw i
when set for narrow and wide rip cuts; and scales
are provided to indicate the positions of the
fences, respectively, from the saw to indicate the
width of the rip cut. 'These and other features
of the work table will now be described in con-
nection with Figs. 1, 2, 19, and 20.

Looking toward the front edge of the table,
Fig. 13, there is shown at {§7—I68 the forward
ends of a pair of transversely spaced steel rails
secured to the underside of a steel plate 169
by screws 170—170. The transverse width of the
plate 169 is indicated in Fig. 13 and its length
(forward and rearward) in Figs. 14 and 20. The
plate 189 is rectangular and together with the
rails on its underside (which incidentally rein-
force it) constitutes a secondary hase as a unit.

The rails 167168 are L-shaped transversely
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as shown in Fig, 13, to provide laterally extend-
ing tongues I1T1—Ii12; and to this end may con-
veniently be made of two pieces held together by
the secrews 170. The tongues 17{—{72 slide in
spaced longitudinal guideways 173-—1174, having
laterally open grooves I175—I176 therein best
shown in Fig. 13 to slidingly receive the tongues.

The table proper 16i—I162 is mounted on the
plate 168 and on the rails 18T—I68 by screws
1T7—1171, see Fig. 20, the heads of the screws
being seated in counter-bored holes (18 in the
table, see also Fig. 1, whereby the table top can
be detached and renewed without disturbing
the unitary assembly of the plate 169 and rails
167—168. The engagement of the tongues
{TI—I112 with the lower side of the grooves
{15—178 supports the weight of the table
on the underside of the tongues for reciprocatory
movement, and the engagement of the tongues
with the upper sides of the grooves prevents the
table from being lifted with respect to the guide-
ways 113—I74. It is for these reasons that the
guideways grooves are made, as referred to, later-
ally open, and the tongues are made laterally pro-
jecting. ‘ .

Guiding of the table to reciprocate accurately
along a longitudinal directional line is provided
for by a gib 179, Figs. 15, 18, and 19, secured to
the underside of the plate 169 by serews 180 pro-
jected through the plate and screwed into the
gib; and guided longitudinally in a longitudinal
guideway 181 in the upper side of the base f..

The tongues {71—I{72 therefore need not ac-
curately bottom in the grooves 1715—I76, which
makes for economy in manufacture; and the
grooves may be adjusted to fit with the top and
bottom of the tongues for purposes referred to,
by making the guides {73 and 74 of upper, lower
and intermediate pieces 182—183—1(84 (see right
hand side of Fig. 13) with a shim [85 between
the pieces 1882—184, the parts being held together
in -a unitary guide by longitudinally spaced
screws 186, see Figs. 17 and 18.

It is desirable to be able to “level up” the table,
or, adjust the plane of its top to be parallel to
the plane of movement of the saw. This is done
by levelling up the guides 173——1174 relative to the
base 1 as follows. : .

Each of the guideways 173—114 rests upon the
upper ends of two large diameter longitudinally
spaced adjusting screws 1817—I87 and 188--188,
screwed into the base I, Figs. 17, 18, 19, 20, and
13, and having hex heads as shown. Screws 189
are projected downwardly through the guides,
and threaded axially into the screws 187—(88
and hold the guideways tightly on the adjusting
screws. By loosening a screw (89 the corre-
sponding adjusting screw can be rotated by its hex
head with a wrench to raise or lower the hex head
to raise or lower that end of the guideway. When
the screw (8% is again tightened, its locks the
adjusting screw against turning, by clamping the
guideway rigidly between the hex head and the
head of the screw .189. The screws {89 prefer-
ably have hex heads for turning whereby they are
operable from the side and under the table.

The table is reciprocable longitudinlly as re-
ferred to, as follows. . .

A propelling screw 198, Figs. 13, 14,.and 18, ex-
tends longitudinally under the table, and at its
forward end has rotary bearing at 191 in.the
aforesaid bracket 41, being held against shifting
axially by a pin 192 and a pinned washer 193 on
the other side of the bracket; and having a pin
194 in its forward end portion 195 whereby the
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‘handle 44 (see also Fig. 1) may be clutched to it
for rotating it.

The rearwarcly extending portion of the screw
196 is threaded as at 196; and as best shown in
Figs. 16, 15, and 18 is threaded through a nut 187
secured upon the forward part of the base ; and
to this end, the nut {97 has opposite wings
198—198 (Figs. 15 and 16) attached to the base
by serews 189; whereby when the screw 18g is
rotated the table is propelled.

It may be desirable for the serew to 1it loosely
in the nut 197, to allow for some rise and fall of
the forward end of the screw as the table is ad-
justably raised and lowered to level it up as de-
seribed. To take up endwise lost motion in the
nut 197 that might result from this, a supple-
mental nut 260, Figs. 16 and 18, is threaded on
the screw 195 spaced longitudinaily from the nut
197 and an annular dished sheet metal spring 261
surrounds the screw between the nuts and reacts
oppositely axially on them, thus taking up the
lost motion. The nut 209 is prevented from
turning by extending upwardly as at 202, Fig.
15, into the guideway 121 on the base. The nut

(87 is by this means also Irictionally engaged :

with the screw 186 so as to hold the screw in
adjusted rotated positions.

The table can be adjusted longitudinally in the
above described manner to position the fences
163—1{66 to bring work being positioned by the
fences into a convenient position relative to the
working zone of the reciprocable saw. Either of
the fences 163 and 166 may be used alone, (the
rearward fence 165 after the forward fence {83
has been removed upon removing the wedges
164). When the fences are used for some opera-
tions, particularly for positioning the work for
making rip-cuts parallel to the fences, it is de~
sirable to accurately gage the distance between
them and the saw blade and this is done by an
indicating scale as follows.

A drum 203 (Figs. 13, 14, and 15) is rotatably
mounted on the bracket 4f at the forward part
of the table; and aligned therewith radially is a
drum 204 (Fig. 14) rotatably supported by a
bearing support- 285 fastened by screws 206 to
the plate 168. A pair of ribbons or tapes 207 and
208 of flexible sheet metal, side by side are
_looped over the drums in the nature of belis on
pulleys. At a point cn the ribbons hetween the
drums, they are longitudinally adjustably se-
-cured to the base | (Figs. 14, 1§, and 19). The
securing means comprises a shaft 208 extending
downwardly through a bore in the top of the
base 1, a head 210 on the upper end cf the shaft,
o washer 211 between the head 2!8 and the base,
‘3 horizontal handle 212 on the head, a nut 213
threaded on the shaft 289 below the base and a
Jock washer 214 to lock it against rotation.

THe ribbons 207-—288 are on opposite sides of '

‘the shaft 289 and hetween the washer 211 and
the base, and the washer 21t overlaps both rib-
bons. Upon turning the shaft 209 by the handle
212, the washer 211 will clamp the ribbons upon
the base | and secure them against longitudinal
shifting.

Fach ribbon may be made of two pieces jeined
at their ends as at 215, Fig. 14, by any suitable
readily detachable hook or the like fastener, and
preferably .their other ends are connected by 2
spring as at 216, which is stretched and main-
tains o suitable longitudinal tension in the rib-

bon.

" From this description, it will be apparent that
" “as the table is reciprocated longitudinally as de-
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seribed carrying the drums 203—284 with it, the
ribbons will run over the drums in the nature of
a belt and belt pulleys. (This is rendered more
readily apparent if it be considered that the
table is at rest and the base | with the ribbons
attached to it is the part that moves longitudi-
nally, the relative motion being the same in both
cases).

Fach ribbon has a scale thereon as shown atb
2{7 and 218§, Fig. 13, in that portion of the rib-
bon that locps over the forward drum 203, and
visible from the frent of the machine.

A stationary scale pointer to be described co-
operates with the scales. '

The scales are in inches and fracticns of an

inch, and are adjusted to indicate respectively

the aforesaid positions of the respective fences,
by putting the fence in contact with the
saw blade, and then adjusting the corresponding
ribbon longitudinally until its scale indicates
Zero. '

This adjusting of the ribbon is effected by
turning the handle 212 to relieve the clamping
force of the washer 21 on the ribbon, and then
adjustably sliding the ribbon along under the
washer and over the drum, tc the desired indi-
cating position and then turning the handle 212
to again elamp and secure the ribbon.

Referring again to the bracket 41, it is secured
to the plate {52 on the underside of the table at
the front thereof (Figs. 2, 13, 14, and 18) by
screws 219. As described, it rotatably supports,
and longitudinaily anchors the screw 199 and
shaft 37 which have end portions thereof 195 and
39 projecting forwardly for engagement by -a
handle 44. The forward scale drum 283 is also
as described mounted on the bracket. As shown
in Fig. 13, these operative parts are all closely
adjacent to each other on the bracket 4f; and as

1 shown best in Fig. 13 an crnamental cover is pro-

vided therefor, in the nature of a control
panel 228.
The panel 228 is secured to the bracket 2{ by

an ear 22i through which a screw 222 is pro-

5 jected and screwed into the bracket; and by a

serew 223 passing through the front wall of the
panel and screwed into the bracket a1 (see
Fig. 14).

The panel 22§, preferably a casting, has open-
ings 224225 coaxial with and larger than the
said end portions 39 and 195 of the said shaft
and screw, and the end portions do not protrude
from the openings, and the openings are large
enough to receive the clutch end of the handle
44 as indicated in Fig. 1; which adds to the ap-
pearance of the control panel.

The panel has a window 22§ closed by a win-
dow~-pane 227 of any suitable transparent plastic
material, opposite the drum 282, through which
it may be viewed. The lower side of the window
is bevelled and the edge a2s at 228 may be used
as the scale pointer or indicator referred to
above. But I prefer to provide an index line or
pointer line 228, Fig. 1, on the window-pane as
the scale pointer or indicator.

As customary with control panels, generally,
legends may be provided on the control panel 228
to identify the table adjusting screw as at 18§
and the column elevating shafi as at 33; and to
identify the ribbon scales 287 and 208 as indicat-
ing the position of the respective fences for rip-
cuts.

The invention may be embodied in other
specific forms without departing from the spirit
or essential characteristics thereof.* The present
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embodiment is therefore to be considered in all
respects as illustrative and not restrictive, the
scope of the invention being indicated by the ap-
pended claims rather than by the foregoing de-
scription, and all changes which come within the
meaning and range of equivaleney of the claims
are therefore intended to be embraced therein.

What is claimed and desired to be secured by
United States Letters Patent is: .

1. In a machine tocl of the type comprising a
main base and a tubular column rising from the
base and a stem guided for vertical movement
within the column to adjust the elevation of a
tool supported by the column, and means to ad-
Jjustably reciprocate the stem in the column; im-
proved means for preventing rotation of the stem
and for taking up lost motion between the stem
and column comprising: a longitudinal keyway
in the outer wall of the stem having a bottom

wall and divergent inclined planar opposite side 2

walls; a pair of keys reciprocable in bores extend-
ing through the column wall and having each an
end portion projecting into the keyway,. one
longitudinally spaced from the other; the key end

portions having respectively inclined faces sub- 2.

stantially co-planar with the opposite walls of
the keyway; a pair of springs respectively holding
the keys radially inwardly and holding the end
portion faces in wedging engagement with the
oppesite walls of the keyway.

2. In a machine tool of the type comprising a
main base and a tubular column rising from the
base and a stem guided for vertical movement

within the column to adjust the elevation of a
35

. tool supported by the column, and means to ad-

14
tion; the inner end of the other key resiliently
held in engagement with the keyway bottom wall;

- and the other side wall of the keyway held in

justably reciprocate the stem in the column; im- -

proved means for preventing rotation of the
stem and for taking up lost motion hetween the
stem and column comprising: a longitudinal key-
way in the outer wall of the stem having diver-
gent inclined planar opposite side walls; a pair of
keys reciprocable in bores extending through the
column wall and having each an end portion pro-
jecting into the keyway, one longitudinally spaced
from the other; the key end portions having re-
spectively inclined faces substantially co-planar

with the opposite walls of the keyway; a pair of

springs respectively holding the end portion faces
in wedging engagement with the opposite walls
of the keyway; the extreme inner end of one key
being spring-held into engagement with the bot-
tom of the keyway.

3. In combination with a tubular machine part
having a cylindrical bore, and a load carrying
cylindrical element guided therein for longi-
tudinal movement to different positions; means
preventing rotation of the cylindrical element in
the bore and for taking up lost motion between it
and the tubular part comprising: a longitudinal

keyway in the outer wall of the cylindrical ele- ,

ment having opposite side walls and a bottom
wall; a pair of apertures in the tubular part wall
opening into the keyway, one Ilongitudinally
spaced from the other; a pair of keys in the aper-
tures reciprocably guided by aperture walls, and
having inner end lateral portions projecting into
the keyway, and respectively engaging the op-
posite walls of the keyway; resilient means yield-
ably holding the keys inwardly; the said engagé
ing inner and lateral portion of one key, and one
side wall of the keyway, being formed to convert
the resilient inward holding force on the one key
into torque on the cylindrical element in one
rotary direction, and to prevent rotation of the
cylindrical element in the other rotary direc-

40

engagement with the inner end lateral portion
of the other key by said torque, and the engage-
ment preventing rotation of the cylindrical ele-
ment in the direction of the torque.

4. In a machine tool, a stationary part, and a
rotary part adjustably rotatable thereon to a plu-
rality of different positions; means to predeter-
mine said. positions relative to each other angu-
larly, comprising a plurality of angularly spaced
wedge form index grooves in the rotary part
radial to its rotational axis; a pin support sup-
ported on said stationary part and having an
eccentric through bore; and an index pin sup-
ported for longitudinal reciprocatory movement
in said bore and having a tapering end portion
reciprocable with the pin into and out of enzage-
ment with said grooves selectively and being ad-
justably movable on the stationary part trans-
versely with respect to a pin engaged groove upon
rotation of said pin support, to accurately adjust
all of said positions of the rotary part relative

‘to the stationary part.

5. In a machine tool, a motor driven tool sup-
port comprising a pair of spaced arms; a tool
driving - motor - between the arms, adjustably
rockingly supported thereon by spaced coaxial
trunnion bearings; one trunnion bearing com-
prising: a first plate mounted on one side of the
motor housing and having a first bearing bore
therein, a first trunnion mounted on one arm and
projecting into the first bearing bore; the other
trunnion bearing comprising: a second plate
mounted on the opposite side of the motor hous-
ing a, bearing element supported by the motor
housing axially outwardly of the second plate and
having a second bearing bore therein, a second
trunnion mounted on the other arm, and project-
ing into the second bearing bore and abutting at

" its end on the second plate; the first trunnion

60

55

&5

(&)

78

floating axially in the first bearing bore; spring
means reacting axially between the first trun-
nion and the first plate and yieldably holding the
motor housing toward the other bearing and
holding the second plate in said abutting en-
gagement with the second frunnion end; and op-
erable means to lock the bearing element to the
second arm in all rocked positions of the motor
around the axis of the trunnion bearings.

8. In a machine tool, 2 motor driven tool sup-
port comprising a pair of spaced arms; a tool
driving motor between the arms, sdjustably rock-
ingly supported thereon by spaced coaxial trun-
nion bearings; one trunnion bearing comprising:
a first plate mounted on one side of the motor
housing and having a first bearing bore therein,
a first trunnion mounted on one arm and project-
ing into the first bearing bore and adjustably
shiftable on the arm to adjust the first trunnion
relative to the arm transversely of the trunnion
axis; the other frunnion bearing comprising: a
second plate mounted on the opposite side of the
motor housing, a bearing element supported by
the motor housing axially cutwardly of the sec-
ond plate and having a second bearing bore
therein, a second trunnion mounted on the other
arm, and projecting into the second bearing bore
and abutting at its end on the second plate; the
first trunnion floating axially in the first bearing
bore; an annular shoulder on the first trunnion
spaced axially from the first plate, an annular
sheet metal spring surrounding the first trunnion
between the shoulder and the first plate, and re-
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acting thereon axially, and yieldably holding the
motor housing toward ‘the other bearing and
holding the second plate in-said abutting engage-
ment with the second trunnion end; and oper-
able means to lock the bearing element to the
-second arm in all rocked positions of the motor
around the axis of the trunnion bearings.

7. In a machine tool having a work support,
an arm overhanging the work support, and a
trackway adapted to reciprocably support tool
carrying means: a pivot construction supporting
said trackway on said arm for rotation about
a vertical axis comprising; a pivot element hav-
ing an annular surface confronting an annular
surface on the lower side of said arm; means to
support said element fer rotation about said axis;
means securing said trackway to said element for
votation therewith, means for selectively fric-
tionally engaging said annular surfaces fo lock
said element against rotation about said axis, and

indexing means for determining the angular

position of said -element and said trackway with
respect to said arm comprising, a plurality of
-angularly spaced radial index grooves on the up-
per side of said element, an index pin supported
in a rotatably adjustable sleeve on the arm for
manual reciprocation in a direction parallel to
said axis, the pin having a lower end portion for
selective engagement in said grooves, and the
outer wall of said sleeve being eccentric to said
pin whereby the pin may be laterally adjusted
upon rotation of said sleeve.

8. In a machine tool having ‘a work support,

an arm overhanging the work support, and 2
trackway adapted to reciprocably suppert tool
carrying means; a pivot construction supporting
said trackway on said arm for rotation about a
vertical axis comprising; a pivot plate having an
annular surface confronting an annular surface
on the lower side of said arm; means to support
said plate for rotation about said axis; means
securing said trackway to said element for rota-
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tion therewith: indexing means for determining -

the angular position of said plate and said track-
way with respect to said arm comprising a plu-

45

16
rality. of angularly spaced radial index grooves
on the upper side of said plate; an index pin
supported on said arm for manual reciprocation
and rotation, said pin having a lower end rortion
for engagement in said-grooves selectively; means
in said arm to adjust said index pin relative to
said arm in-a direction transverse of a selected

-groove in which it is engaged; and means for

frictionally engaging said annular surfaces to lock
said element and said trackway in adjusted an-

gular position with respect to said arm.
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