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Be it known that I, Auserr M. PoweLy, a
citizen of the United States, residing at

Worcester, in the county of Worcester and

State of Massachusetts, have invented a new

n Metalé[’]:mipg
a spectil-
to the

and useful Timprovement
Machines, of which the following 13
cation, reference being made therein
accompanying drawings. | .

In the use of “high-speed steel” (s0
called) for the cutting-tools in metal work-
ing machines, such as lathes or drills, where-
in the cutting action is continuous and 1nin-
terrupted, it is possible to attain very high
cutting speeds; in some instances a rate of
cutting speed of over two hunt red feet per
minute has been practicably employed. The
oreat utility and advantages of such rapid
execution are readily appreciable to any per-
con conversant with the art. In the case of
metal-planing machines,  however, it “has

heretofore been found impracticable to em-

P

‘ploy a cutting speed ol great v elocity, owing
to the fact that the tool

| will not withstand
the shock or blow that it rveceives when the
work strikes the cutting edge thereof. 1In
planing machines the work is fastened to and
carried by a reciprocating table or platen
that passes alternately back and forth be-
neath the cutting tool which latter 18 Se-
cured in the tool-holder mounted upon the
har or cross-rail that is adjustably supported
upon the stationary upright housings of the
machine. This forward and reverse move-

ment of the platen and work necessarily m-

roceives a severe impact blow when starting
in anew: the severity and foree of such 1m-
pact increasing oreatly “as_ the «peed of the
platen is made greater; therefore. while a
planer as herctofore constructed has been
run at a cutting speed as high as s1xty, or
perhaps eighty feet per minute. the tools will
not stand the continued shocks and blows
attending the starting into a new out, atd
hence thirty or forty feet speed has been
heretofore considered a practical [1mit.
The prime object of my present invention
to increase the efficiency
pacity in machines of this clags, and to. at-
tain a mode of operation i 2 metal-planing
machine whereby the commencement of the
cut is effected at a moderate rate of cut-

and the tool

and speed ca-

-

| bed-frame;

in- the summary.

—_—

ting speed or pla-ten-movement; and then

when the tool is fairly in the work eflecting
an automatic acceleration of the cutting
cpeed or glalten-movement so that the com-
pletion of the cutting stroke is performed
"t o higher rate of cutting speed than that
ot which the cutting tool strikes into or en-
ters the work. o

Another object is to provide m a metal-
planing machine a platen-driving mechan-
ism, an accelerating mechanism in conjunc-
tion therewith, and means for throwing the

“accelerating mechanism into action durmg

e forward movement of the platen
inafter explained.

Another object

as here-

a metal-

is to provide
] platen,

planer having' a reciprocating table or
with operating means

oL

.
b &
o

F

70

adapted to control the

movement of said platen to carry the work-

against the cutting tool. at a comparatively
slow speed and after the cutting has com-
wonced to increase the cutting speed and

continue the eut at a much higher speed

throughout the remainder of the stroke; ¢
ihen fo. reverse and return the platen at a
quick speed, without increasing the rim ve-
locity of the power pulley. -

Minor objects and features of my inven-
tion are explained in the following detatled
description, the particular subject matter
claimed is hereinafter definitely expressed

The accompanying four’ sheets of draw-
ings illustrate a preferred form of embodi-
ment of my invention. S

[Figure 1 represents . _ |
important parts of 2 metal planer. INg. 2
o side view of the dogs as adapted for
separate adjustment. Fig. 8 represents #
transverse vertical section, approximately at
line V.V on Fig. 4, ] _
tion being at line V. [ig. 4 represents &
sectional plan view, more especially for
-howing the belt-shifting mechanism. Fag. b

80

85

a side view of ‘the

90

a portion of the sec-

05

ix a section threugh the power shaft at line

is & section at line X en
7 and & are diagrammatic
views illustrating the action of the tumblers
or rockers, and Fig. 9 is a diagram of the
cam-plate indicating the corresponding shift
positlons. - | *
Referring _
“Al the upright honsmgs:

W, and Fig. 6
Fig. 3. Ihgs.

{o the drawings, A _denhtes the
B the
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. ':ifertic‘iilly .- ahdjustable Ija.il"t)f.cross-head Sup-

5

10

- ranged a loosg pulley 11, and two

25

ported thereon; C the tool-holder mechanism

“mounted upon said rail, E the cutting tool,
and D the work-carrier, table or platen, All

of said parts may be constructed and ar-
ranged in well known mariner; the recipro-
cation of the table.or platen being effected
by the usual gearing from th» pinion F on

‘the power shaft. It will be understopd that -
lecessary parts of the planer which are not:

shown -herein may be .of the usual or any
suitable construction. - o
~Upon the operating shaft 10 there is ar-

power

I
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28 fulcrumed on stationary parts of the
frame, and each having a voll-stud or en- g5

gaging member that works in the cam slots
30 and 31 of the endwise movable plate or
shifting slide 83.

by.a hnk 84 to a crank arm on the inner

rocker-head 35 of the tumbler or rocker 36. 70
The ¢am slot 30 (see Fig. 9) for control-

ling ‘the shift of the power belt 14, 1s formed
with three stages and two inclined offsets of

suitable extent; while the cam-slot 31 for |
~controlling the shift of the reversing: belt 23 75
stages and one inclined
offset. In the construction shown I provide

1s formed with two

Said slide is connected

15 pulleys 12 and 15 for the driving belt 14. | two tumblers 86 and 37 ; the first being pro-
The pulley 12 is connected with the shaft by | vided with two contact lugs or rolls 2 and
an interior clutch or ratchet device 13 that | 3 (see Figs. 7 and 8) disposed approximately 80
transmits motion in one direction of rotation | in the‘-reﬁation indicated ; while the second |
- and releases in the opposite direction. In | tumbler 37 has one contact lug or roll 5, and
20 the present instance a roller clutch is em- 1 1s arranged at a short distance from the first
‘ployed, (see Figs. 8 and 5) but any other | tumbler. The two tumblers are suitably con-
torm of ratchet or clutch mechanism af- | nected for united operation, in the present 85
- fording equivalent action may be employed. | instance being provided. with downwardly
Adjacent to the side of the pulley 121 ar- | projecting arms 6 and 7 that are connected -
range the third-pulley 15, which is loose together by a pivotally attached link bar 38. -
upon the shaft, and has within its periphery | The tumbler 36 is rigidly joined with the
an accelerating mechanism or train. of dif- inner head 85 by an axle or Jotirnal extend- 90
- ferential sized gears, preferably as shown in | ing through the frame, so that the outer and
Figs. 3 and 6, comprising a gear 16 fixed to | inner tumbler-heads move in unison. -
30 the center of the pulley disk, and which | The trip-dogs, consisting of the starting

~ meshes with pinions 17 mounted to turn on-
| studs 18 stationarily supported in the frame
member A% Larger pinions or gears 19 are

dog 40, supplemental dog 41 and reversing >
dog 42, are adjustably secured upon the edge 95
of the Pplaten, as indicated. The dog 40 1s

mounted on said studs and respectively | brought into contact with the roll 2 of tum-
35 firmly attached to the pinions 17, said gears | bler 8¢ by the reverse movement of the platen.
- .n turn meshing with a central pinion 20 | The supplemental dog 41 is brought into

keyed to the shaft 10. Any convenient num.
. ber of sets of gears 17 and 19 may be em-

" ployed within the pulley 15. Tn thbe piesent
40 drawing two sets are shown, Motion trans-

mitted from the pulley: 15 through the ac-

celerating gear causes a more rapid rotation

of the shaft 10 than is effected when trans-
mitted through the clutch ratchet 13 from

pulley 12. S S
At the opposite end of the operating shaft
there is -Frovided a -loose pulley 21, and a
tight pulley 22 -for the reversing belt 23.
‘When the motion: of the shaft is reversed the
pulley 15 revolves correspondingly slowen:
than the shaft; while the pulley 12 1s simply
unclatched and then turns with the reyerse
movement of its ratchet 18. It will thiis be
seen that a high speed return movement can
56 be employed without, increasing the rim

- veloeity of the power pulleys beyond a prac-

~ ticable limit. -~ . .

- The shipper rods 25 and 26 that carry the
belt-guiding eyes for the driving belt 14 and

contact with the roll 5 of tumbler 37, by the 100 -
advance movenient of the platen; and the |
dog 42 is brought into contact with the roll-
3 of tumbler 36 at the limit of the advance
movement. The dogs 40 and 41 can be both
arranged upon the same adjusting block f, 106
as shown in Figs. 1 and 7, or they may be
provided with separate blocks /' and 7% as
i Fig. 2, so as to be mdependently. ad-
justable along the edge of the platen. The -
dog-blocks are secured to the grooved edge 110
of the. platen in usual manner by a tee bolt
and nut #. The dog 41 is preferably made
with a stop-pin or device at 8, whereby it
can be temporarily vetained out of engage-
ment, or swung up to the position indicated 115
by dotted lines z in IFig. 7. When so held
out of action the machine can operate with-
out acceleration of the platen movement.

In Figs. 7, 8 and 9 lines a, b, ¢, and d are .
“delineated to indicate the several shift posi- 120
‘tions of the tumbler and the relatively cor-
responding pesitions on the cams- plate 1 re-

49

o)

60 reversing belt 23, are respectively disposed | spect to the engaging studs of the shipper
- .1n suitable. bearings transversely in- the | arms 27 and 98 and movement of the belt-

frame, and are connected for endwise move-
ment with swinging arms or levers 97 and

Ll

shifting devices. When the

{11 s. e parts are at-po- 125
| sition ¢ the-drive-belt. 1S on

the loose pulley
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11, the reverse belt 23 is on the tight pulley
99 and the platen returning. When at posi-
tion & the belts are each’on their loose pul-
leys and the shaft 10 is idle. When at posi-
tion ¢ the drive-belt is on the power pulley
12,. the reverse belt on. its ‘loose pulley.
When at position d the drive belt is on tne
acceleration pulley 15 and ‘the platen ad-
vancing at bigh speed. .~

The mode of operation is as follows:

When the platen starts to advance the work

16

20

29

30

40

55

60

13 engaging to drive the shaft.

against the cuatting tool, it moves at moder-
ate speed until the tool has started 1 cut-
ting, then the speed of the platen movement
is increased by the automatic action of the

mechanism and the cut is carried through at

a ereater velocity or much higherspeed than
that at which the tool strikes into the work.
With reference to Fig. 7, the tumblers 36
and 37 are shown in full lines, as when the
platen is on the return; the platen moving
in the diiection -indicated by the arrow.
This movement brings the dog 40 into con-
tact with the roll 2 of the tumbler 36 and
moves the tumblers to the' position ¢, as
shown by dotted lines in-TFig. 7 and full

lines in Fig. 8, effecting a. corresponding

movement of the cam-plate 83, and the shift-
ing of the driving-belt 14 onto the power
pulley 12. (In this shift the momentum of
the moving platen carries it past the posi-

_

tion b where the belts are both on the loose
pulleys.) | o
As'the platen D starts on its advance, for
a distance sufficient to get the tool fairly into
the work, the shaft 10 is operated by the
helt 14 upon the power pulley, the ratchet
The platen
is then moving in the direction indicated by
arrow in Fig. 8, and brings the inclined end
of the dog 41 into contact with and depresses
the roll 5 of tumblers 37, thereby SWINEINg
the tumblers to the position d, or as shown
by dotted line in Fig. §, and eflecting a shift

of the driving-belt 14 onto the pulley 15,

which by reason of the accelerating nmech-
anism increases the velocity of the shatt and
cutting speed of the platen proporticnally

as the predetermined proportions of the ac-.

celerating mechanism. When the accelerat-
ing mechanism comes into action the speed
of the inner member of the ratchet 13 runs
away from the outer member or puliey and
simply unlocks the ratchet and frees the pul-
ley, so that the shaft and ratchet meniber
can rovolve much - faster- tham the revolu-
tions of the pulley rims uynder the drving
helt, without interfering with-the action. -
At the predetevmined limit for the platen
movement the dog 42 strikes the voll 3 and
throws the tumblers 36 and 37 back to the
thereby effecling « " the

posttion &, shift of

driving-belt to the loose pulley 11, and a

‘l

shift of the reversing belt to the pulley 22,
for returning the platen to its primary posi-

| tion, for there again shifting and starting
~another cut. ' - -
When the drive-belt 14 is shifted from the

loose pulley onto the moderate speed or 1n-
itial power pulley 12, the starting of the
shaft 10 is eradual, by reason of the slight
slipping of the belt. Likewise it may be
noted that when the belt is shifted from said
power pulley to the accelerating pulley 15,
the rim speed of the two pulleys is the same;
but as the belt passes onto the latter pulley
the shaft commences to accelerate with a
oradually inereasing instead. of an abrupt
action, owing to the slipping and elasticity
of the belt upon said latter pulley; hence the
auomentation of the cutting speed from

moderate to high speed while the tool 1s m

‘the work, is effected by gradual and easy

transition and without causing a sudden
jump or jerky. mcvement of the tool that
might affect the quality of the cut.

1t iz well known that there have been de-
vices heretofore employed, consisting of ex-
tra belts and pulleys for increasing the re-
turn movement of the platen in a metal
planer. - Also various devices, commonly
called “ variable-speed devices?’, for chang-
ing the general running speed of the ma-
chine in full; but all are designed to give a

‘constant speed of cutting from start to finish

of the cut. Such mechanisms are essentially

65

70

&0

85

90

05

different in nature, purpose and result from

the invention herein set forth. So far as 1
have knowledge there has not heretotore
been devised or known any means for auto-
matically accelerating or increasing the cut-
ting speed in a metal-planing machine at

each reciprocation and during the continu-

100

ous forward movement of the platen while

the tool is in the work and taking off its
chip. | | S

T 2w aware that in practicing my inven-
tion some changes may be made in the form

of its embodiment, by those skilled in the

avt, without departure from the nature and
scope of the invention as expressed 1n the

claims. T do not wish, thercfore, to be lim-
1 ited to the speeial construction, in detald as

herein shown. -

What 1 claim and desire to seeure by
fers Patent 15— _ B
1. Tn ametal planing machine, the combi-
nation with the platen, the operating shatt,
drive-pulleys thercon, and means for MOVITEG
the platen forward to carry the work against
the tool: of an accelerating mechanisny, op-
cratively disposed intermediate s drive-

pulley and the platen-moving devices, and

coneting with said operating-shatft, 1neans
for starting and reversing the platen move-
ment, and means for automatically putting

1.et-

105
110
11_5 |
17
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sald accelerating mechanism into action af-
ter the platen has moved a predeterniined
distance with the tool in cutting action.

- 2. A metal planer including within its
structure, in combination with the work-sup-
porting platen, ' |
sald pTaten, and the shaft therein whereby
sald platen-reciprocating mechanism is op-

‘erated; a constant - speed drive - means for

applying operative force, means coactively
connected with said shaft for initiating the
torward cutting stroke of the platen at a
predetermined normal- low velocity, means

coactlvely connected with said shaft for ad-.

vancing the forward cutting stroke of the

platen at a predetermined greater or high

velocity without change in the speed of the

operating force, mechanism adapted for au-

tomatically shifting the drive or operative

torce from said lower-velocity means to said-

higher-velocity means, and a shift-control-
ling device carried by the platen and posi-
tioned for mechanically effecting action of

sa1d shifting mechanism after the cutting-

tool has entered the work and while in cut-
ting action. -

3. A metal planer including a 1*'ef:ipr;:>cat-' ‘

-1ng platen, a platen actuating mechanism

30

35

49

45
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provided with an operating shaft journaled
in bearings in the bed-frame and having
thereon means for rotating said shaft for the
torward movement of the platen at normal
cutting speed, and means for rotating said
shaft for forward movement of the platen at
higher cutting speed, said means severally
operable by a uniformly speeded drive-belt,
an automatic belt-shifting mechanism for
shifting the drive power belt from the nor-

mal to the higher speed means, a controlling

dog carried by the platen for effecting said
change of speed during the normal cutting
action 1n the forward movement of the

piaten, and a reverse-drive pulley arranged -
for reversely rotating said operating-shaft

Lo return-the platen at a higher speed than

its normal cutting-speed. | -
4. In a metal planer, the combination,

with the reciprocating platen, platen-actu-

two diive-pulleys and o loose pulley, of
qual diameters, arvanged adjacent to each
other on said shaft in the order specified,

the loose pulley at the outer side, a for--
wardly-engaging backward-releasine means |

operatively connecting - the first of said
drive-pulleys with said shaft for its forwamd
rotation 1n unison with the palley, means
comprising an accelerating train operatively
connecting the second of said drive-pulleys
with sald shaft for its votation at gveater
velocity than said pulley, a driving-helt
shiftable to either pulley, said pulleys adapt-
ed for passing the driving-belt immediately

mechanism for reciprocating

!

034,837

from the first to the second adjacent drive-
pulleys svhile both said pulleys are running
at a uniform rim-velocity, a belt-shifting
mechanism, and means carried by the platen

tor controlling said belt-shifting mechanism,

for the puirpose set forth.

o. In a metal-planing machine, the combi-
nation with the reciprocating platen and
platen-actuating mechanism, of the operat-

ing - shaft provided with a loose pulley, a

power pulley connected with said shaft by a
ratchet or clutch device operative in one di-
rection and releasable in the other direction
of rotation, an accelerator pulley connected
with sald shaft by an accelerating mechan-

1sm, means for shifting the driving-belt to
.the several pulleys, and means actuated by

a member attached to the platen for chang-
ing the drive from said power pulley to the

70

8(

accelerator pulley at a predetermined posi-
tion in the advance movement of the platen. -

6. In a metal-planer, in combination with
the reciprocating platen, its actuating gears
and operating shaft, and a single drive-belt:
means for rotating saad shaft at different

86

velocities, including adjacent pulleys of simi-

lar diameter for said belt, a belt - shifting

90

means for guiding said drive-belt onto either

of said pulleys, a pair of rocking tumblers

having connections for moving the belt-shift-

g means, said tamblers provided with dual

and single contact lugs respectively, means

. connecting said tummblers for conjoined ac-

tion, trip-dogs for starting and reversing the
laten movement, and a supplemental dog
P _ D

carried by said platen and adapted for im-

parting o secondary movement of the tuin-
blers for mitermediately controlling a shift
ot the drive-belt onto the high velocity
pulley. | | |

7. Ina metal-planing machine, the combi-
nation with the platen and platen-actuating

mechanism, of the operating shaft, pulleys
for the driving-belt arranged on sard shaft,
and comprising a loose pulley, an initial
power pulley connected to the shaft by a
ratchet-clutch, a power pulley mounted loose

- - : upon the shaft and having a central oear, a
ating gearing, and its operating shaft; of

system of speed-increasing gearing connect-

95
100
105

110

g the same with the shaft; pulleys for the-

reversing belt adapted for giving high speed
reverse action, belt-shipping devices includ-
mg the cam-plate having its shipper-actuat-
g slots formed approximately as showngea
pair of tumblers actuating said cmn—pflate,
means connecting said tumblers for simul-
taneons movement, the starting and reversing
dogs, and a supplemential dog that effects
action of the belt-shifting devices to shift the
drive-belt onto suid speed-1nereasing pulley
at a predetermined position in the advaice
movement of the platen. '

8. In a metal planer of the characier de-

-

115

120

125
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“seribed, the combination, of 4 reciprocating
‘platen, Elaten-opemting gearing, an operat-
Ing sha _

ing mechanism for said shaft, pulleys for the |
“forward-driving belt and pulleys for the re-

having therefor a speed-accelerat-

versing belt, belt-shipping devices for driv-
ing-belt and reversing-belt, means for mov-

ing the respective belt-shipping devices, tum-
blers connected therewith, and platen-carried
10 controlling devices for imitiating the start-

ing, reversing and intermediate acceleration

!
|
!
|
}
|
|
|

|

|

of the platen movement, and meaus for re-

Jeasing the controller for the accelerating

mechanism and maintaining it 1dle, to pernut
operating the planer with a non-accelerated 15
forward movement of the platen.

Witness my hand this 21st day of April,
1908. -
- Watnesses: | :

Cras, H. BURLEIGH,
CmarLes S. POWELL.
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