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- forth in the summary. .

and 8 are detail front view diagrams of the

| METAL-PLANING MACHINE.

To all whom it may-concern: - : |

Be it known that I, ALserr M. PoweLL, a |
citizen of the United States, residing at

‘Worcester, in the county of Worcester and :

State of Massachusetts, have invented new |
and useful Improvements in Metal-Planing '
Machines, of which the following is a speci- ;
fication, reference being made therein to the -
accompanying drawings. . 7

My present invention relates to a novel
method and organization of means for-me-
chanically controlling the velocity of move-
ment of the work-supporting) table or platen
in a metal-planing machine, whereby the
cutting speed or advancing run of the platen, |
after commencing its ' movement, may be ac- |
celerated and retarded at- desired interme-
dial places between the extreme limits of
its action; the object being to. attain high
efficiency in the execution of actual work,

upon the cutting tool, such as might tend to
fracture the tool, or cause the breaking out
or crumbling of the metal operated upon as
the tool enters and leaves the same.

- Another object of this invention is to pro-
vide a metal-planer of the class specified,
with mechanically controlled means for suc-
cessively accelerating and. retarding the cut-
ting speed or advancing movement repeat-
edly, and as often as may be desired, during
the course of a.single advancing run or
stroke of the platen. Also, to provide, in a
mechanism of the character described, means
for disconnecting the accelerating and re-

idle, so that the planer can then be em-
ployed as an ordinary one-speed planer.

I attain these objects by mechanism, the
nature and operation of which is illustrated
in the drawings, and explained in detail in’
the following description; the particular
subject-matter claimed being definitely set

In the drawings; Figure 1 is a front view

. Specification of Letters Patent.

of a metal-planer embracing the described
invention. Fig. 2 is a plan view of the same, |
a portion of the platen being omitted to re- !

veal parts beneath, and some parts shown in |

section. - Fig. 8 represents a transverse ver-
tical section generally at the position of the
operating shaft; the section of one side of
the frame being taken at a position to show
the rockers and dog devices. Figs. 4, 5, 6,.7

Patented Jan. 2:1912,
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platen, dogs and rocker devices illustrating
the relative positions thereof at different
stages of their action; and Figs. 42, 52, 62, 72,
and 8* are continuations of such diagrams,
in plan view, including the shaft, pulleys
and shipper-actuator means, at positions

severally corresponding with the positions

of the dogs and rocker devices, as shown in
the respective diagrams adjacently deline-
ated. Figs. 9 and 10 represent separate de-
tail views of the acceleration dog, on some-
what larger scale; illustrating a simple

means for disconnecting or rendering the

dog non-active, so that the ‘planer can be
operated as a single speed planer when de-
sired. Fig. 11 is a side view of the platen
and series of dogs as arranged for successive
acceleration and retardations of the cutting
speed. Fig. 12 is a fragmentary transverse
vertical section view showing, in elevation,
the dual armed rocker and the actuating

dogs that coact therewith. Fig. 13 is a simi-~

lar view showing the accelerating rocker
and dog; and Fig. 14 is a similar view show-
ing the reversing rocker and dog.

In the ordinary one-speed-cut planer it
is impossible to make the cutting speed
greater than the cutting-tool will stand with-
out breaking down from the shock or blow
incident to the work striking its cutting edge

-as it enters into cut; and inasmuch as the

intensity of this blow increases as the square
of the velocity of platen movement, it has

not heretofore been practicable to get a cut-

ting speed on such a planer as high as is

-accomplished on the high-speed. engine

lathe; consequently it has been impossible
heretofore to get as great efficiency of exe-
cution out of the planing machine as is pos-
sible with some engine lathes. :
The present inventor, in a previous inven-

-tion described and claimed in Letters Pat-

ent No. 934,837, granted September 21, 1909,
discloses means %or effecting acceleration of
the cutting speed immediately aftér the cut-
ting tool enters the work; but said previous
invention had no means for retar(fing the
cutting speed at any intermediate position
in the stroke, nor for reducing high speed
before the reversing or return movement;
neither did it include means for a plurality
of successive accelerations and retardations
of the cutting speed at convenient intervals
within the full run of the platen movement.

Said previous invention was, it is believed,
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the first'to make it possible, by an arrange-
ment of mechanically controlled shifter-
operating devices within the planer mecha-
nism, to get greater cutting speed after ab-
sorption of the shock incident to the tool
entering the work, and showed means where-
by this could be accomplished; and while
that was an important improvement over

the old type of planer, its grestest utility |-

was on work to be planed in long contin-
uous pieces, and it was not fully suited to

" work involving a series of planed surfaces
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and unplaned intervals. By the present in-
vention it is possible to obtain similar -ad-
vantages on short pieces, or spots on work
where there are long distances between
planed portions, where the tool runs idle,
since the accelerating mechanism can be
used to get over these spaces quickly, then
a retard to the low speed just before enter-
ing into another cut, after which it may be
dccelerated to the next spot to be planed,
and again retarded before the tool passes
cut of the work. ’

My present invention includes the combi-
nation of means for increasing the speed of a

“metal planer during a portion of its cutting

stroke after the cutting-tool has entered into
cutting action, and means for retarding this
increased speed back to the original cutting

“speed justbefore theend of the cutting stroke,
“and while the cutting-tool is in cutting ac-

tion. Also, to increase and retard this cut-
ting speed at will, at any part of the work
to be planed, by an arrangement of dogs on
the platen acting through shifting mecha-
nism, levers or rockers operating in bear-
ings in-the bed or frame and lever connec-
tions to a cam-plate that moves the shipper
rods and belt-eyes.

In accordance with the preferred form of
embodiment of my invention the operating
shaft of the planer is provided with a sys-
tem of pulleys comprising, in special ar-
rangement, a primary or initial low-speed
pulley, a second or high-speed pulley, (and
their mating loose pulleys) which speed pul-
leys are respectively actuated by a low-speed
drive-belt and a high-speed drive-belt run-
ning from pulleys on a power driven coun-
ter-shaft; also a tight and loose pulley. for
the quick return or reverse action belt, which
latter is also run from said .counter-shaft;
and in combination with the above named
pulleys ahd drive-belts and the belt-ship-
ping mechanism, there is a peculiar and im-
proved organization of shifting rockers and
platen-carried dogs adapted for controlling
the shifting of the belts to initial or low-
speed cut, and then to high-speed cut as the

accelerating dog attached to- the platen.

comes in contact with its shifting rocker or
lever; and in similar way when the retard-
ing dog attached to the platen comes in con-
tact with its shifting rocker it effects the

1,013,439

shifting of the mechanism to retard or re-
duce the cutting-speed back to its original
or normal low-cut velocity, thus affording
capacity for accelerating and retarding the
advancing or cutting movement at desired
positions, and as often as may be desired at
intervals between the starting and reversing
points of the platen stroke. -

Referring to the drawings, the letter A
denotes the bed or main frame; ‘B the work-
supporting table or platen, which is slidably

supported upon the bed in well known man- '

ner, and moves endwise back and forth. C
indicates the cutting tool which is arranged
substantially as ordinarily employed in ma-
chines of this class, or in sultable manner
for planing the work W, which is secured to
the platen and carried thereby against the
tool. :

F and G indicate the usual gears whereby
movement is imparted to the platen from the
operating shaft D, which receives its motion
from the power driven counter-shaft E by
the system of pulleys and belts arranged in

the peculiar manner illustrated and here de-

scribed. Upon the shaft D there is-arranged
a broad pulley 1 which is loose upon the
shaft; a pulley 2 which is tight upon the
shaft; a pulley 8 that is loose upon the
shaft; and a pulley 4 that is connected with
the shaft by an internal roller clutch 5, or
equivalent one- way clutching means that
gives connéction in one direction of rotation
and releases in the other direction. The face
dimension of the pulleys 2 and 8 are each
about one half the width of the pulley 1 or
4; and all of the group are preferably of
the same diameter. The pulleys 1 and 2 are
a pair driven by a belt 10 from a large pul-
ley 11 on the counter-shaft E, and the pul-
leys 8 and 4 are a pair driven by a belt 12
from a smaller pulley 13 on the counter-
shaft. (See Fig. 8.) Hence the belt 10
may be termed the high-speed drive-belt
and the belt 12 termed the low-speed drive-
belt. The counter-shaft E is power driven
by a belt on its pulley e, or in other efficient
manner. :

The shipper-rod 15, having suitable eyes
14, is arranged for endwise movement in
well known manner, for shifting the belts
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10 and 12 on their pulleys. The shaft D is

also provided with a tight pulley 6 and loose

pulley 7 for the return action-belt 16, which -
runs from a larger pulley 17 upon the coun-

ter-shaft; and 18 indicates the shipper-rod
having an eye 19 for shifting the return belt.
The shipper-rods 15 and 18 are worked by

‘swinging arms 8 and 9 linked thereto and ac-

tuated by an endwise movable plate 22 hav-
ing cam slots 28 and 24 therein that engage
with the roller studs upon said arms; said
slots being provided with suitable inclines
and stages for imparting the proper shift-

movements to the belt-shippers. The cam- 1%
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plate is supported in suitable bearings 21

rigidly secured to the main frame. The

shipper-rods move endwise in their bearings

accordingly as the inclined slots.and stages
5 23 and 24 of the cam-plate 22 change the re-
lation of the swing-arms when said cam-
plate is shifted endwise one way or the other
in greater or less degree. The cam-plate,
swing-arms and shipper-rods are arranged
as heretofore practiced. - B

In the controlling mechanism there is em-
ployed a rocker or arm 25 mounted on an
axle that extends through and is journaled
in the frame,-and is furnished at its inner
end with a crank connected by a link-bar 27
with the endwise movable plate 22 for shift-

10

15

ing the same as the rocker is moved. A sec- |

ond shifting rocker 26 having two arms or

lug members 28 and 29, is mounted upon an
20
across the frame, as indicated by dotted lines
on Fig. 2. The usual hand lever H is ar-
ranged on the rocker 26, and a similar hand-
lever H* is arranged on shaft 2 of the op-
" posite side of the machine to facilitate shift-
ing the parts manually. A swing-bar rocker
80, termed the accelerating rocker, is pivoted
at its lower end upon a suitable fulcrum-
stud 21 fixed on the frame, while its upper
end is located at a position for contact with
a platen-carried actuating dog. The rockers
25 and 26 are respectively provided with
projecting ears, and are linked together, and
to the swing-bar rocker 30 by suitable cou-
pling bars 82 and-33 that are jointed to the
‘central part of the bar 30.

Actuation of the rockers and regulation
of the cutting speeds is effected mechanically
by controlling dogs secured to and adjust-
able upon the edge of the platen B. Said

25

30

40

dogs comprise the usual starting dog 384,

. herein termed the initial-cut dog, and a
backing dog 35; and also in accordance
with my invention, one or more dogs 36,
herein termed the accelerating dog, and one

* or more dogs 87, herein termed the retard-
ing dog. The starting dog 34 is provided
with an inclined edge that runs onto and
depresses the rocker -25. A pin or contact
‘member ¢ is arranged in the rocker-arm-25,
which can be pulled outward to permit the
dog 84 to pass without contact when it is
desired to run the platen out clear of the
tool, for packing on, changing or examining
the work. The backing dog 85 is provided
with an oppositely disposed inclined edge
that runs onto and depresses the rocker 28,
when the table has advanced to the end of
its stroke. The retarding dog 87 is pro-

60 vided with an inclined edge that runs onto,

.. - ~or engages with and depresses the rocker-
. inarm 29 to retroactively throw the actuated
- parts to position corresponding with the po-

“..sition assumed for initial cut. The acceler-
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65 ating dog 36 is adapted for abutting en-

axis stud or shaft A that preferably extends

| gagemenﬁ with the upper end of the swing-

bar rocker 30, for throwing the high-speed
driving means into action. -

Since there are times when it is desired to
employ the planer upon work where an ac-
celerating action is not, for the time being,
required, a means is provided for rendering
the accelerating dog 36 temporarily inopera-
tive. Asshown in Figs. 9 and 10, said dog is
provided with an inclined tongue 39 mount-
ed in a groove in the body of the dog, piv-
oted upon a pin 40, and confined to a limit
of swing movement by a pin or lug that
works in a slot 41. The end of the tongue
serves as the abutting contact member. An

| adjusting device or pivoted cam 42 is ar-

ranged at the back of the tongue and adapt-
ed to be turned down, as in IMig. 9, to allow

the tongue to assume 1ts normal position for.

contact, or turned up, as in Fig. 10, for re-
taining the tongue in-elevated or non-con-
tacting position. When thus elevated the
dog 36 will pass the rocker-bar 30 without
contacting therewith, but when the tongue is
down the contact is effective for moving the
rocker and starting the acceleration. Hence
by merely shifting the device 42 the planer

can be used either with or without accelerat-

g effect.

A plurality in any desired convenient
number of accelerating dogs 36, and a corre-
sponding plurality of retarding dogs 87, can
be arranged on the platen B for successively
and repeatedly effecting the acceleration and
retardation operations substantially as above
explained ; and any convenient number of
accelerations and retardations of cutting
may thereby be mechanically accomplished

‘between the extremes of the platen move-

ment, by employing dogs of the character
specified, at the required intervals upon the

‘platen between the starting dog 34 and re-

8
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versing dog 35, according to the particular .

piece of work in hand. The arrangement of
the dogs and rockers is such that the dogs
86 and 87 contact only when the platen is
moving forward, since the action of the re-
versing dog 35 swings the rockers to a posi-
tion (Fig. 4) entirely out of reach of said
intermediate dogs, except that the loose

tongue 39 of the dog 36 slides inertly over

the end of the rocker-bar 30.

110

115

The several sets of coacting rocker-arms

and engaging-dogs are located in different
vertical planes, as indicated in Figs. 12 to
14; so that they cannot interfere nor effect
action except in their proper co-relations.
It will be noticed that in shifting the drive
power from high to low speed, or vice versa,
there is no time when the power is not on
and acting to positively drive the platen.
The primary starting of the mechanism and
the final stopping of the same is effected
manually by swinging the hand-lever H up
or down. The starting and stopping dogs
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are, as in ordinary planers, adjusted at po-
sitions where it is desired to reverse the di-
rection of the table movement to advance of
return. :

The operation is as follows: Assuming
that the parts are at positions shown in Fig.
4 and Fig. 4°; the platen is then moving
backward and ready for changing to a new
cut. The belts 10 and 12 are on the loose
pulleys 1 and 8, and the return- is being
driven by the belt 16 on the tight pulley 6.
The dog 84 runs onto the pin or contact

- member ¢ of rocker 25, depressing said

15

20

rocker and moving the connected parts to
the positions shown in Figs. 5 and 5% This
change shifts the return belt 16 onto. its
loose pulley 7, and the low-speed belt 12
from its loose pulley 8 onto the clutch pul-
ley 4, thereby starting the forward move-
ment of the platen. Figs. 5 and 5* represent
the platen as started forward at initial or
low-speed, the first accelerating dog -36
ready to act against the swing-bar rocker 30.

. As the platen commences its forward move-

25

30

ment at normal low speed, the tool C enters
the work at such initial low-speed without
severe shock or strain as ‘it takes into the
metal. The dog 36, properly adjusted there-
for, then comes into contact with the end
of the rocker-bar 30 and changes the mecha-
nism to the positions shown in Figs. 6 and

- 62, thereby throwing the high-speed belt 10
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from the loose pulley 1 onto the tight pul-
ley 2, and moving the belt 12 along the face
of clutch pulley 4. The clutch 5 releases
pulley 4. to run idle, while the drive-belt 10
accelerates the revolutions of the shaft D and
accordingly advances the platen at a greatly
increased speed, which high speed continues
until the retarding dog 37 contacts with the
rocker-arm 29 and changes the positions of
the mechanism from the positions indicated
in Figs. 6—6* to the positions shown in
Figs. 7—72. The rockers and drive-belts are
thereby retroactively brought into similar

relation, as-in Figs. 552, and the speed of .

the advancing platen is retarded down to the
slow or initial cutting speed, so that the tool
can pass out of the work at the low or mod-
erate speed ; thus avoiding the recoil strains
or spring of the tool, which at high speed is
liable to break or snap the tool, or crumble
out the metal at the edge where the tool
emerges from the work. This retardation
also reduces the inertia of the moving platen

. so that the reversing dog 35 is prevented

60

65

from striking the rocker-arm 28 with such
force as to create an undesirable shock in
moving the shipper means. Hence the shift-
ing movement can be smoothly and easily ef-

fected without excessive strain on the parts

which compose the shipper mechanism.
What I claim and desire to secure by Let-
ters Patent, is— -
1. In a metal planing machine, in combi-

. 1,013,439

nation, with the reciprocating platen, and
planer-operating shaft; a low-speed driv-
ing means, a high-speed driving means, de-
vices severally connecting the respective

driving means with said shaft, a power-.

shifting mechanism having action stages
that - correspond “to the several driving
speeds and. throw-off position, a set of three
shifting-rockers with connections for oper-
ating said power-shifting mechanism there-
from, and a series of rocker-actuating dogs
secured to the platen and including the ini-
tial-cut dog, the backing-dog, an accelera-
tion-dog and a retardation-dog, said dogs
adapted for severally contacting with the
respective rockers for controlling the

70

75

80

change of cutting-speed, in the order and .

for the purpose substantially as set forth.

2. In a metal-planing machine, a system
of control for the cutting speed of the
platen, comprising a low-speed driving
means, a high-speed driving means opera-
tively connected with the planer shaft, a
power-shifter mechanism therefor, a series
of dogs attached to the platen and compris-
ing a plurality of accelerating-dogs, and a
plurality of retarding-dogs located between
the starting or initial-cut dog and backing-
dog, and a plurality of shifter operating
rockers that are successively actuated by
said accelerating and retarding dogs for
putting the high-speed drive into action
after the tool has entered the work, and for
shifting the low-speed drive into action be-
fore the cutting tool has completed its cut
in the work, and preceding the reversing of
the platen. .

3. The combination, with the planer-op-
erating shaft, the normal low-speed driving
means, a high-speed driving means, and a
quick-return driving means; of mechanism
for shifting the several driving-means into
and out of effective action, and devices for
controlling said shifting mechanism com-
prising a compound rocker mechanism in-
cluding a single armed rocker, a dual armed
rocker and a swing-bar rocker coupled

therewith, and a series of platen-carried

dogs including, in addition to the usual
starting and reversing dogs, the acceleration

85
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and retardation dogs, each adjustably se- -

cured to the platen and cobperating with
said rockers and shifting mechanism for ef-
fecting acceleration ana retardation of cut-
ting-speed while the tool is cutting in the
work.

4. Tn a metal planing machine, the combi-

nation with the platen, platen-moving gears,

its operating shaft, and a belt-actuating
means ; of a high-speed drive-belt and a low-
speed drive-belt; pulleys for said drive-belts
mounted upon said shaft, one of said pul-
leys having a one-way clutch connection
therewith, a shipper for said belts, a means

. for shifting said shipper consisting of a
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slotted cam-plate and rocker-connecting
members, an acceleration-dog and rocker

" that controls the shipper mechanisin to

10

15

20

25

bring. the high-speed drive into action, and

a retardation-dog and rocker that controls

the shipper mechanism to reinstate the low-
speed drive into action, said dogs carried on

‘the platen and acting at intermediate posi-

tions in respect to the dogs that control the
shipper mechanism at the respective limits
of the platen movement. ’

5. In a metal-planing machine, the com-
bination, with the'.platen, the operating-
shaft, and means for transmitting motion
from said shaft to the platen; of a grou
of driving pulleys mounted upon said shaft
and comprising a first pair including a loose
pulley and a tight pulley, a second pair in-
cluding: a loose pulley and a one-way re-
leasable clutch pulley, a power-driven coun-
ter shaft carrying drive-pulleys of larger
and smaller diameters; a high-speed drive-

belt from the larger counter pulley to the:

first pair of pulleys, a low-speed drive-belt
from the smaller counter pulley to said sec-
ond pair of pulleys, a belt-shifting mecha-
nism including inclines and stages adapted

for giving extreme and intermediate shift-

B>

po'si.tions,A and means carried upon the
platen, for controlling the belt-shifting
mechanism to give successive accelerated

"movement. and retardation of forward or

cutting speed between the starting and the
reversing positions of the platen, substan-
tially as set forth. .

6. In a metal-planer having a horizon-
tally reciprocating platen, and shipper-ac-
tuating mechanism, and rocker-devices op-
eratively connected with the power shifting
mechanism of the platen-openating means;
the combination, with said platen and
rocker-devices, of an acceleration control-
ling dog comprising a body member adapt-
éd for attachment to the platen, an inclined
tongue pivoted within a groove in said bedy,
and presenting a contact end, a slot’ and lug
limiting the swing of said tongue, and a
tumbler cam or device for retaining said

"tongue at elevated non-engaging position,

substantially as set forth.
Witness my hand this 8th day of Novem-
ber, 1910.

‘Witnesses: - v
Cuas. H. BurLrieH,
A. G Davis.

ALBERT M. POWELL. -
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