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E

This invention relates: to~ machines for: ma-
chining arcuate surfaces and more. particularly

to milling machines and my object is to devise a

simple machine for citting any; desired.. radius
within a.predetermined range, without using any
special forms for conveying the work to the cut-
ters.” A further object is to provide: apparatus
for. automatically controlling the. machine so
that the eperations will be effected in a minimum
of time. U T
The invention. is hereinafter mors,. fully . de-
seribed and is illustrated,, by way.of. example,.in
the accompanying drawings in which .- .. .
Figure 1 is a front view of a 1 ' machine
partly broken away, and partly in.section, .em-
bodyitlg my invention;. . . ) ‘

Figure 2.a plan view of the table and bed of

the machine, with the overarm removed; - - .
Figure 3 a diagrammatical. view transversely
of the machine showing the ‘mechanism for. driv~

ing the table and the timing bar; . .
Figure 4 a cross-section ‘of the, overarm and

cutter heads, on ah enlarged scale;. - .

Figure 5 a longitudinal sectional detail of the

drive. for, the horizontal cutters; - -

Figure .6..
work; T
WOLK; . o e T

_Figure 8.4 detail in plan of a, different ‘piece
of work-and a modified arrangement of -cutters;

Figure 9 a cross-sectional detail of the work:

in Figure 8; Ut ol b OB Rt i
Figure 10 a diagrammatic. view.of a further
plece of work showing the. cutters arranged, off

Figures 4 and 5; .and.

the vertical and horizontal positions shown. in

Figure 11 a diagrammatic view of the feed con-

trol pamel. = - o e
In the drawings like numerals of reference

a. perspective. view. of. one’ piece .of

Figure 7. ?,\:p‘"erspectiv'é V1ew pf- a‘;i_dth:ei{v ‘.p_‘ie',cie of
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of a milling machine,
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indicate the corresponding parts in the differ-

ent figures. ‘ i e e R
| is the frame of the machine: which includes

a bed 2, stanchions 3 and 4 at opposite: ends, of.

the bed, and an overarm, 5 suitably supported

by - the  stanchions. A horizontal - table . 6. is

pivoted at 7'and is suitably supported on the bed

2. for oscillation thereon.. ‘The. periphery of the
table has rack teeth 8 which mesh with a pinion
9.0oh a Vertical shaft 19 which is rotated by means
of a piston rod !1 connected with a. piston .in:a
hydraulic’ cylinder (2.
rack teeth which mesh With a second. pinion 13

on the shaft 10 so that by varying the rate, of.
ylinder, .the speed of the’

flow of fluld to. th

45

50

. The piston rod- Il has. -

55

:cycle to.oceur.

fixture 24,.which may be
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piston rod and thus of the table 8 will be. varied.

The rate of speed of the table in either direc-
tion -of rotation is controlled by any suitable
feed control mechanistm. (4 which causes fluid
to be .alternately directed. into opposite ends of
the cylinder {2, the end opposite that being sup-
plied with fAuid to be drained, and the rate of,
tiow of the fluid discharged from ‘the: cylinder to
be 'varied. I provide a sreciprocable. timing: bar
18 and trip dogs 16, adjustably carried thereby,
for operating the above control mechanism (4.
Tae timing bar I5.is reciprocated from the table

ractuating - means “so. that - the bar ‘operates in-

synchronism with the table.. Thus as the table

SW1ngs through an arc. of any predetermined

lengtn, the mechanism 14 is operated from:the -
timing: bar to ¢ause: the- next change -in the
The timing bar-45-is slidably |
mouhted in brackets i1, for carrying the panel

-of the feed control mechanism 14, and is pro=-

vided with rack’ teeth wnich mesh with a gear
i8 on a spindle 9. The latter is driven by hevel
geals 20 from a cross shaft 21 which is driven
by bevel gearing 22 from the vertical shaft 10, -

The work 23 may be carried.- by ‘any suitable
‘ ‘ e secured by any- suti-
able-means to the table 6.  The fixture may
have & ‘dove-tailed . connection withthe ‘table or
the latter may have.-one or more T slots: for re-
celving T headed bolts to secure the fixture ' to
the table. The dove-tail on .the table or the slots
may extend radially irom the pivot. 1-or they-
may extend in & non-radial direction. In any
case the work. is adjustable relative to the pivot
1.t0. cut any desired radius within the usable.
limits of the working area of the table.: ‘A grad-
uated scale may. be provided for use by the oper-
ator in settinig up the work, - A plurality of “sur-
faces of the work are preferably cut simultane-
ously by milling cutters 2%, 26 and -27.-The ver-

‘tical cutter 25 may be arranged. at-any suitable

ahgle relative to the surface oi the table to cut
an arcuate surface at-g-corresponding angle rela-
tive to the base of the work; Such surface may
be concave:or convex.: 'The-cutter 25 ig' carried.
by a cutter head 28 which is slidable on one -
side- of the overarm 5 -and is provided : with .a
manually operable screw 5i- for ‘adjusting the
cutter relative -to the axis of the table 6. The
cutter is driven by any suitable means from: a
splined -shaft- 29. ‘ : : :
The horizontal cutters 26 and 21 are prefer-.
ably parallel to one another and to- the surface
of the table § and.are vertically spaced apart to
cut.the upper and lower sides of the work. - These




cutters are carried by a cutter head 30 which is
slidable on the other side of the overarm 5. A
manually obperable screw 52 moves the cutter
head 30 longitudinally of the overarm to adjust
the cutters 26, 27 relative to the axis of the
table. To permit the cutters 26, 27:to be ad-
justed relative to one another to take up wear
and to suit work of different thicknesses, the
lower cutter 21 is carried, on a vertically adjust-
able slide 31 mounted:. on the cutter head 30.
The cutters 26, 27 are driven by worm wheels

&

10

32, 33 which mesh with worms 34, 35 on a shaft " .

36 which is driven by bevel gears, 37 from a

sleeve 38 splined on a shaft 39. The sleeve slides:

along the shaft 38 as the cutter head 30 is moved
along the overarm 5. When the:slide; 31 is moved

relative to the cutter head 80, the worm wheel

33 rolls along its worm 85 whereby the cutter 21
may be driven in any desired position relative
to the other cutter 26.
.. The -gplined shafts 29 and 39 are driven by
any- suitable means from an electric motor 40.
‘The pair or set of cutters 26, 27 are at one side
of:the cutter head 30 and-are carried by spindles
53, 54 to which are secured the worm wheels 32,
. 33.- The spindles also extend through the other
side- of the cutter head for carrying' another
paif or set of cutters 262, 272, With this arrange-
ment the cutters 26, 27 will: be used simultane-
ously with the cutter 25 to mill a convex surface
A and the upper and-lower sides B and C of the
work: 23." The other set of cutters 262, 272 will
be used -simultaneously with the cutter 25 to mill
a-concgve surface D and the upper and lower
sides E-and P of-the work 232, This arrange-
ment of.the two sets of horizontal cutters pro-
vides clearance for the cutter heads which may
thus-be positioned ‘at.the side of the work remote
from the fixture used-to -secure the work to the
table

- In: practice, the table 6 is advanced rapidly’
from its loading position ‘until the work reaches’

a: point close to the cutters; the speed of the
table is then reduced to the desired cutting speed
until-the work -has moved past the cutters; the
cutters-are then stopped and-the table is brought
tota- stop for a predetermined short period of
time to-ensure the -cutters-have stopped; there-
afterithe table is returned rap1d1y to 1ts loadmg
: pos1t10n
The hereinbefore ment1oned automatlc feed
contiol mechanism 14 is well-known in the art
and-includes a- plunger 41 which when manually
perated by a lever 42 establishes communication
- between a supply pipe 43 and a pipe 48 leading
to.one end of the cylinder {2. Af the same time
the plunger establishes communication between a
pipe- 49 connected with the other end of the cyl-

- inder and-a drain pipe 44. The latter leads to &

tank- 45 from which it is pumped to the supply
pipe:43 by means of a suitably driven pump 50.
. Since the timing bar (5-is reciprocated in syn-
chronism with the turning table § as hereinbe-
fore-described, the trip dog 16; when the work
reaches the predetermined point near the cut-
ters; engages-the plunger 41 and depresses it a
prede‘termlned distance whereby the rate of dis-
charge from.the. cylinder is restricted so. that
the rate of feed is reduced. - The restricted flow
is: manually adjustable so that. the table will be
rotated at the desired cutting speed: -After the
work-has - been moved past the cutters; a trip dog

162.on the bar 15 engages and opens a “limit”-

switch' 46 carrigd by the frame ‘of 'the machine,
Aitrip dog 16% also on the bar 15 simultaneously
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.lcuttmg speed and thereafter: turning the table:
“in-the opp051te direction of ‘rotation at'a’ speed

2,379,870

actuates the plunger 41 to stop the ﬁow of fluid
to the cylinder {2 and thus stop the further feed

.movement of the table 6, The opening of the

“limit” switch simultaneously causes, first, the

circuit leading to the motor 40 to be broken to -

stop the cutters 25,26 and 27; and second, causes

‘g well known pneumatic electric timing device to

be energized, which device, after a predetermined
dwell to ensure the cutters have come to a dead
stop causes a’solenoid 41 to be energized. The
solenoid is connected with the plunger 41 and
is'adapted, when energized, to move the plunger
to establish, communication between the supply
pipe 43 and the pipe 49 and between the drain

“pipe 44 and the pipe 48 which causes the travel

of the ‘piston:to- be reversed at a rapzd speed
position at a high rate of speed while the cutters
are stopped. The direction of travel of the tim-
ing bar 15 is thus also reversed and as it nears
its initial position, a “1ift up” dog i6e engages ‘the
plunger and raises it'into its “stop” pos1t1on ‘thus’
completing the cycle and’ stoppmg all further
movements of the table until the lever 42 is again
manually operated. The motor '40° is manually
started by a “start” push button 55 and may be:
manually stopped by a “stop” button 56

It will be understood that various mod1ﬁca-
tions may be made without: départing from the,
spirit of my invention. For example, grmdmg

" wheels ' may be subst1tuted for the milling, ‘cutters

or the machine may be a shaper mstead ‘of a mill=
ing machine in which case the cutters would not-
be rotated.-

It is obvious that various arrangements ofcut-:

ters. may be used to machine various,kinds. of
work. For instance, to machlne the' faces G HI,,
J and K-of the work- 230 in Flgures 8 and 9 three
vertical cutters 252 25¢ and’ 259 are used. The
two cutters for the outside’ faces G and K are:

" carried by two heads 302, 305 which’ are inde-

pendently movable, by separate manually opera-
ble screws 522; 525, alonig one side of the; overarm
5. The screw’ 528 has a threaded‘ connection

_with the head 30* and' passes ‘freely’ through an-
" opening-in the head: 305/

The - other screw: 520
has a threaded connection with the other. head
300 and: passes freely through an opening-in-the.
head 302 so, that either. or both heads may“__be
moved ‘along the overarm- to-suit work ofdi
ent widths. The cutter 258- for machjhing’ he-
surfaces H, I and J-is catried by the hereinbefore .
described head 28 which is movable along» the
other side of the overarm5:

In Figure 10, the work ‘28¢" has its" faces ‘L and"
M’ machined- by ‘the cutters "25h" arid 26b The:
axis of the “vertical” cutter 250 is . posxtmned at’
an angle to- the vertical’ and‘the’ axis of:the
“honzontal” cutter 26b is at an angle to-the’ hor;-
zontal:

What I claim as'my invention is:

1. A machine of the class described’ having a-
cutter; a p1voted table for' carrymg ‘work; vari-
able speed ‘means’ for turnmg the table in one’
direction of" rotation to cause the work’ to be’
carried to'a pomt within a short “distance of* the
cutter at’a speed- ‘sreater than’ the desired” cut-
ting speed then past the cutter at the: des1red

gregter -than the cuttlng speed 1o, return the

table to its initial p051t1on, & recip: cable’ tlmmg;

=S

bar havmg a plurahty of’ stops adJustably se=

cured: thereto gearing operable by the: Vanable
sbeed ‘means’ for simultaneously moving 'said bar’
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and stops lengthwise in one direction as the table
is turned in one direction of rotation and for
simultaneously moving said bar and stops length-
wise in the reverse direction when the table is
reversed; and means controlled by the said stops
for regulating the rate of speed and direction
of movement of the variable speed means.

2. A machine of the class described having a
cutter, a pivoted table for carrying work; hy-
draulic means for turning the table; means for
regulating the rate of speed and direction of
movement of the hydraulic means to vary the
turning speed. of the table; means for actuating
the cutter; means for controlling the regulating
means ‘and the cutter actuating means to turn
the table in one direction of rotation and convey
the work to a point within a short distance of the

3
cutter at a speed greater than the desired cut- -

ting speed, then past the cutter at the desired
cutting speed, then stopping the cutter actuat-

ing means and causing. the table to stop, and.

thereafter turning the table in the opposite direc-
tion of rotation at a speed greater than the cut-
ting speed to return the table to its initial posi-
tion, the said controlling means including a re-
c1procable timing bar having a plurality of stops
adjustably secured thereto; and gearing opera-
ble by the hydraulic means for simultaneously
moving said bar and stops lengthwise in one di-
rection as the table is turned. in one direction of
rotation and for simultaneously moving said
bar and stops lengthwise in the reverse direction
when the table is reversed. ‘
EDGAR BARKER.




