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?
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METAL-PLANING MACHINE.

SPECIFICATION forming part of Letters Patent No. 364,980, dated June 14, 1887,

Application filed Jannary 31, 17387,

Scrial No. 226,007. (Nomodel.)

To all whom it may concern:

Be 1t known that we, EDWARD P. WALTER
and HENRY C. WALTER,citizens of the United
sStates, residing at Bridgeport, in the county

s of Fairfield and State of Connecticut, have in-
vented certain new and useful Improvements
1n Metal-Planing Machines; and we do hereby
declare the following to be a full, clear, and
exact description of the invention, such as

1o will enable others skilled in theartto which it
appertains to make and use the same.

Our invention relates to metal-pianing ma-
chines, and while1t may be applied with great
advantage to any metal-planer having a recip-

5 rocating table, it 18 more especially adapted to
machines employingadriving principle—such
as 1s set forth and shown in certain Letters
Patent of the United States, No. 293,289,
granted to us the 12th day of February, 1884 —

20 and a reversing principle, such as is shown
and described 1n certain other Letfers Patent
of the United States, No. 329,244, oranted to
us the 27th day of October, 18Sb.

The demand of metal-workers at the present

25 time is for a machine for planing metal which
upon 1its return-stroke shall move at a much
higher speed than upon its forward or cutting

stroke, and many devices calculated to effect

this result have been produced. One of the
30 greafest of the difficulties incident to the aec-

complishment of this desired end has been the

difficulty of starting the table on its return-

stroke very quickly andathigh speed, and as

quickly stopping the same prior to its next
35 forward movement.

YWhile our planer herein to be deseribed
possesses many advantages, the principal ob-
ject of our invention 18 to furnish a device
which shall perform the twofold funetion of

40 overcoming the inertia of the table at the com-
mencementof 1ts backward stroke,and thereby
obviate nndune strain upon the driving mech-
anism and belts, and at the other extremity
of the backward movement shall overcome

45 the momentum oif the moving table, and at
that point aiso do away with undue strain
upon the driving mechanism and belts. In
addition, this quick starting and stopping ef-
fects a great saving of time; and with these

so ends in view our invention consists in certain

details of constrnction and combinations of
elements, hereinafter to be fully and in detail
set forth, and then recited in the claims.
Before describing the particular elements
which in combination are employed by us, we
desire to say that the principle upon which

our machine operates is that of quickly over-

coming the momentum of the table at the end
of 1ts fast return, independent of belts or simi-
lar devices, and utilizing the power derived
from that momentum in smrtlnn the tableupon
its next backward movement.

It will be observed that in Figure 1isexhib-
ited a particular construction ot shipper-dogs
and levers, and in I'ig. 2 is shown an arrange-
ment of the spiral dri ving-pinion underne‘ltll
the table, which differs in some details from
that shown in Letters Patent No. 293,289,
hereinbefore referred to. These we have
shown so as to exhibit our improved planer
1n its most advantageous construction. They
are not described or claimed herein, and will
form the subject-matter of separate apphcm—
tions.

In order that those skilled in the art to
which our invention appertains may fully un-
derstand both 1ts construction and operation

and how to make and use the same, we will
describe the same in detail, referring by fig-

ures to the accompanying .drawings, which
forma partof thisspecification,and in which—

Fig. 1 18 a side elevation of our machine,
the pulleys and cluteh-disk being shown in
section; Fig. 2, a plan view; Fig. 3, a detail

| section of the housing 13, showing the posi-

tion of the parts contained therein during the
forward cutting movement of the m‘whme-
Fig. 4, a tmnsverse section taken at the line
W W of Fig. 3; IFig. b, a similar section at line
xx of Fig. 3; Fig. G, 4 similar section taken at
line y y of I'ig. 3; Fig. 7, adetall end elevation
of the journal-block, lever, and connections:
Fig. §, a detail of the connecting-link 30; Fig.
9, a detail similar to Fig. 3, but ShOWIl]'—T the
posmon of the parts when at rest at the end
of the cutting movemen ] 111 in tor-
ston; Iig. 10, a view similar to the last figure,
but showing the position of the parts at the

‘moment of reversing—spring clutched to the

shaft and unwinding; Fig. 11, a 51;]11111 view,

55

€O

70

/5

SO

Q0

100



2 . ' 364,980

but showmn* the posﬂslon of the parts when the [
. tableis moving backward-—spring out of action

and entirely disconnected from the shaft; and
Fig. 12, a view similar to that last desoribed,
but showing the position of parts at limit of

the backward movement—spring winding.

10

15

Similar figures of reference denote like parts
in all the drawings hereinbefore referred to.

1 is the bed of our machine, 2 the uprights,
and 3 the reciprocating table. These are of

the construction comnmon to metal ‘planers of |

modern design.

4 is the spirally-toothed drwmg-plmon, ar-
ranged beneath the table and meshing with
the rack which is formed in the under emfdoe

~ thereof.

20

25

30

35

40

5 is the pinion-shaft, having spur-gear 6 se-
cured upon its extremity.

7 is the pulley-shaft, carrying spiral pinion
8, which meshes with and drives thespur-gear

6. The pulley-shaft runs in journals suit-

ably alr'mfred ab. mtervals throuwhout 18
length.

9 is a clutch-disk rlgld on the shaft 7, and

journaled on the outside of said shaft, one on
each side of the clutch-disk, are the forward
loose driving-pulley, 10, and the backward
loose driving pulley, 11. These pulleys are
driven in opposite directions and at differenb
speeds (the backward driving-pulley in about

the ratio of ten to one to the forward driving--

pulley) by means of belts, which we have not
thought necessary to. Show, and 1n the direc-
tions indicated by the arrows on Fig. 1.

12 is a pulley-frame extending around the
pulleys to take up the end-thrust incident to

‘the engagement of the clutch-disk with sald

pulleys.
13 is a housing which. surrounds the shafb
at the rear end of the pulley-frame, and this

- housing contains the mechanism which forms

45
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the principal feature of this invention, and
whose nature, construction,  and function we

shall now explain. Within said housing,and

near the extremity thereof,the shaft 7 has cut

thereon a left-hand thread, as seen at 14.
15 is a cluteh-hub surroundmg shaft 7, and

secured thereto by the engagement of the

thread 14 with a corresponding female thread

cut npon the interior surface of the hub. At

each end of thehub are circumferential tapered

seats 1617, and, for convenience in future ex-
plapation, we Wﬂl term that lettered 16 as the

‘‘winding-seat’’ gnd that lettered 17 as the
‘¢ unwmdmg seat,’’

18 isa ring which is tapered in cross seotlon
(see Fig. 3,) and which we will term the “un-
winding-ring.”” The outer surface of this ring
seafs agalnst tthe housing, and its inner surface
ig adapted to engage at certain times with the

unwinding-seat of the hub 15. Near the other
end of the housing is a ring, 19, which we will
- eall the “winding-ring.”’

adapted to be engaged by the winding-seat of
the hub 15, and its periphery has two cam-sur-
faces and shoulders 20 21,and between 1its said

Pelll_:)hory and the housmg are interposed two

| rack on the ander side of the table.
tation of said driving-pinion is derived from

Its inner surfaceis

semicircular Wedge's;., 22, which are adapted to
the eccentric contour of the ring,as clearly ap-
pears at the sectional view, Fig. 5.

are connected to the rings 18 and 19, respect-
ively, and which, when placed in position

within the housmg, 1S compressed somewhat
in the direction of its length.

Within the end of the cluteh-hub 1518 formed--'
a female clutch, 24, (see detail section,}Fig. 4,)

and 25 is a male clutch keyed upon shaft 7.
The shape of these clutches is shown in the
figure last referred to, and thelr function we

shall presently explam

75
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26 is asliding journal- ‘block arranged in the

end of the housing. The end of shaft 7 is

| journaled in this block, and by means-of col-

lars 27 the shaft may be given longitudinal
movement by any movement of the block.
The said block is adapted to be moved by lever

{ 28, which is secured to the block by cross-pin

29 and link 30, and is fulerumed at 31. Lever

1 28 is oonneoted to and operated from the table go
by means of rod 32, reversing-lever 33 and .

shipper-dogs 34 and 35. (See FI‘T 1.)
Upon the detail, Figs. 3, 9, 10 11, 1.2, Tet-

ters ¢, , and s denote the reqpectlve poswmns '

of .the mechanism within the housing, as in-
dicated by thelever 28, and stand respectively
for ¢ cutting,’’ “revelemg,” and ‘‘stopped.’”

The operation of our invention is as follows:

The table is driven in both directions by the
spiral driving-pinion 4,which meshes with the
The ro-

the pulley-shaft through pinion 8 and the
spur - gear on. the shaft 5, -all of which is
shown and described in the Lettels Patent No.
293,289, hereinbefore referred to. The forward

and reverse rotation of the pulley-shaft 7 is

effected by the engagement of the clutch-disk

with the loose driving-pulleys, which are ar-

ronged upon either Slde thereof,the shaft hav-

ing sufficient longitudinal movement in its

bearings to permit of such engagement.
The arrangement of shaft, pulleys, and

clutch-disk, and the method of - operation
thereof, is more particularly deseribed in the

Letters Patent No. 329,244, to which we have
heretofore referred. The longltudmal move-

‘ment of the pulley- -shaft should .be particu-
larly borne in mind,

movement that the olutnh mechanism and also

the parts contained within the housing are
dependent for their proper operation.

The
device whereby the inertia of the backwardly-

G5
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since it is upon such

12C

moving tablé i1s overcome, or, to borrow a o
125 -

term from the steam - chest,

“1ts stroke 18

cushioned,’’ and the power of said inertia

stored for use, instarting the table at the begin-

ning of its next back ward stroke, is the spiral

spring 23. The other parts which are con-
tained within the housing are designed, first,
to wind up said spring in the direction of 1tS
spiral around the shaft at the end of the ta-

ble’s backward stroke; second, to hold said
spring in tension during the whole of the for-

130
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23 is a left-hand spiral spring, whose ends 7 |
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ward of euntting movement, and, third, to so |

connect the pulley-shaft and spring at the be-
ginning of the backward stroke that the power
stored 1n said spring shall be applied in giv-
ing the initial reverse movement to said shaft,
and therethrough to the table.

Figs. 3, 9, 10, 11, 12 show positions which
follow in regular sequence, and we will there-
fore explain the suecessive operations of the
machine in the order of said figures, begin-
ning with Fig. 3, in which, as above recited,
the table is moving forward to take the chip,
the spring is in tension, and the shaft and ta-
ble are entirely independent thereof. In other
words, the table is being carried in the ordi-
nary manner. At this time the cluteh-hub is
In engagement with neither of the rings and
1S carried by the male cluteh 25, as shown by
the section, Fig. 4,and thearrow thereon. At
the limit of the forward movement, by means

ofthe reversing mechanism, shipper-dogs, &e.,

the lever 28 is brought to position s, when,
through the journal-block, sufficient longitudi-
nal movement 1s imparted to the pulley-shaft

to disengage the cluteh disk from the forward

driving-pulley, but not enough to engage it
with the backward driving-pulley. The ma-
chine 1s therefore at rest. The position of the
parts is now as follows: The spring is spirally

In tension, and 1s 8o held at one end by the

semicircular wedges, the eccentric contour of
the winding-ring,and the wall of the housing,
and at the other end by the wedging of the
tapered periphery of the unwinding - ring
against the tapered seat within the housing.
Further movement of the lever 28 to the po-
sition r 1mparts further longitudinal move-
ment to the shatt and engages the cluteh-disk
9 with the backward loose driving-pulley.
This of itselt would reverse the machine; but
the arrangement of parts within the housing
imparts the 1nitial movement to the table and
relieves the belts from the strain as follows:
The movement of the shaft just referred to
In the direction of the arrow, Fig. 9, not
only engages the clutch-disk, as above stated,
but (see Fig. 10) it engages the unwinding-

seat of the clutch-hub with the unwinding-ring:

and draws the latter out of its. engagement
with the Inner wall of the housing. Thus

firmly wedged together, the spring, through -
the unwinding-ring, exertsits stored-up power.
to turn the cluteh-hub in the direetion shown

by the arrow at Fig. 10. Now the female
clutch at the end of the hub takes hold and
carries the male clutech and the shaft 7, to
which the latter 1s secured, exactly reversing
the driving action and direction of rotation

~shown at I'ig. 4. The power which is thus

OO

imparted to shaft 7 by the spring is in the
form of tremendous reversing energy for two
or three revolutions, but this is sufficient to
enable the reversing-belt to takeup and carry
the table without having had the task of over-
coming theinertia. Asthe backward energy

imparted by the spring ceases and the belt
takes hold, the female cluteh, having expended |

the power derived from the spring, is again
taken up and driven by the male elutech—that
is, for a brief moment the hub has been driv-
Ing the shaft, now the shaft again catches up
with and drives the hub. At this time the
screw-thread engagement of the shaft and hub
withdraws the latter to the position shown at
Fig. 11, when the endwise elasticity of the
spring wedges the unwinding-ring again into
1ts seat against the housing.
Now the table runs backward, the parts being
in the position shown at the ficure last re-
ferred to and the spring having no stored-up
energy. At the time of reversing to again
commence the cutting movement, the Iever 28,
moved to position s, gives the shaft 7 longi-
tudinal movement in direction of the arrow,
Fig. 12. The winding-seat of the clutch-hub
and the winding-ring are wedged together,
and theinertia of the moving table is imparted
In the form of revolution to the clutch-hub and
the winding-ring. The semicircular wedoes
allow the said winding-ring to turn in this di-
rection; but when the machine reverses (this
time the initial movement which is at slow
speed 1s given by the belt) the said wedges
bind against the housing, and so hold said
spring wound up throughoutthe forward move-
ment. It will be understood that the stoppage
of the table winds up the spring—that is to
say, the momentum of the table at the end of
the backward stroke after the driving-power
has beenthrownoff. When theshaftis moved
longitudinally by the manipulation of the lever
to effect the forward movement of the table,
the winding-seat of the hub is thereby
drawn from engagement with the winding-ring
to the position shown at Fig. 3. The Spring
1s always wound up by means of the clutch-
hub, winding-ring, and shaft, as is clearly
shown at Fig. 12, and always unwinds by
means of the clutch-hub, the unwinding-ring,
the clutches in the end of the cluteh-hub, and
the shatt, as is clearly shown at Fig. 10.

70
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(See Tig. 11.)
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In the drawings of this application we have

shown the housing, spring, &e., as arranged
upon the pulley-shaft; but we donot desire in
any sense to be limited to this position, since
the spring, clutches, &e., can be mounted up-

on any shaft through which the driving of the

table can be accomplished. In the machine
as shown 1t could be arranged u pon the pin-
ion-shaft. In amachine construeted asshown
in Letters Patent No. 293,289 it could be ar-
ranged upon the transverse shaft.

Having thus deseribed our Iinvention, what
we claim as new, and desire to secure by Let-
ters Patent, is—

1. In a metal-planing machine, the combi- .

nation, with the reciproeating table and the
means for actunating the same, of a spiral
spring controlled from the driving mechanism,
coupling devices for connecting said spring to
the primary shaft prior to the ending of the
backward movement of the Planer - table,
whereby the momentum of said table will
wind up said spring, and further coapling

IIS

120

125
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mechanism for connecting said spring in its
wound condition tosaid shaft at the beginning
of the next backward movement of the table,
whereby the power of thespring shall impart
to said table, through the shaft, a rapid ini-
tial movement. substantially as set forth. |

2. In a metal-planing machine, the combi-
nation, with the reciprocating table and the

means whereby the same is traversed beneath _,_“

the tool, of the pulley-shaft adapted to have
a longitudinal movement in its bearings, a

~ spiral spring controlled by said shaft, cluteh

15

20

mechanism between said shaft and spring,

‘whereby, during the backward movement of |

the table, the said shaft and one end of:
the spring become secured together and the
spring caused to be wound, retaining devices—
as,_ for example, wedges—for holding the
spring in tension independent of the shaft
during the forward or cutting movement of

" the table, and further clutch mechanism ar-

25

30

35

_40
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‘wound position, substantially as set forth and
~ specified. o

tween and adapted to connect said

ranged between the shaft and the other end
of the spring, whereby at the beginning of the
backward movement of the table the stored-
up power of the spring may be permitted to
actuate the shaft, substantially as specified.

‘8. In a metal-planer, the combination, with
the table and the mechanism whereby the
same is traversed, of the pulley-shaft adapted
to have a limited longitudinal movement In
its bearings, the spiral spring having at either
end thereof a ring to which it is attached, a
double clutch secured to the shaft and adapted
to engage with either of said rings, and a pair
of wedges arranged to hold said spring in 1ts

4. In a metal-planing machine, the combi-
nation, with the driving-shaft adapted to have
a longitudinal reciprocation inits bearings, of
a housing arranged around said shaft, a clutch-
hub having seats at each end and longitudi-
nally movable on said shaft, a clutch inter-

‘posed between the shaft and hub, a pair of

rings arranged between the hub and housing,
and a spiral spring whose ends are respect-
ively secured to said rings, substantially as
set forth. I - '

5. The combination, with the pulley-shaft
and the means for longitudinally moving the
same, of the clutch-hub having the circamfer-
ential seatsat either end thereof, the winding-
ring adapted to engage the hub, and means,
as wedges, interposed between the ring and
housing for holding said ring, the unwinding-
ring adapted to engage the clutch-hub at its
other end, and the spring secured at either
end to the rings aforesaid, substantially as set

forth. |

6. The combination, with the pulley-shaft
and the cluteh-disk secured thereon, of the
forward and backward loose driving-pulleys
mounted and adapted to rotate upon said shatt,
the cluteh-hub having circamferential tapered
seats at either end thereof and screw-threaded
upon the pulley-shaft, a clutch interposed be-

|

3

shaft and | as set forth.

364,980

hub, the winding and unwinding rings and the

spring arranged between them, and means, as
described, for imparting

fied.’

- -

and driving-pinion, and the reciprocating
table carried thereby, of the pulley-shaft and
its connection to the driving-shaft, the clutch-
disk and forward and backward driving-pul-
leys, the spiral spring coiled about the driving-
shaft, and coupling mechanism, substantially

as desceribed, whereby said spring and pulley-. _
shaft may be secured together, substantially -

as set forth. | | -
8. The combination, with the reciprocating

table and the driving shaft and pinion, of the

pulley-shaft, the clutch-disk secured thereon,
the forward and backward loose driving-pul-
leys -arranged upon eitherside the said clutch-

longitudinal move-
| ment to the said shaft, substantially as speci-

70

7. The combination, with the driving-shaft

80

disk, the clutch-hub screw-threaded on the -
pulley-shaft and -.the clutch arranged to bind

said shaft and hub together, the winding-ring qo

and its wedges, the unwinding-ring, the spiral

spring secured between the rings, and means,
as deseribed, whereby longitudinal movement .
may be given tothe pulley-shaft, substantially

as and for the purpose set forth.

9, The combination, in a machine of the

character described, with the longitudinally-
‘movable pulley-shaft and the means for driv- -
ing thesame, of thespiral springand the wind- |
0D

ing and unwinding rings, as described, the
clutch upon the shaft, and the cluteh-hub hav-

95

ing tapered circumferential seats, as described,
and adapted both to move with and to havea

| movement independent of said shaft, substan-
‘tially as and for the purpose set forth. |

10. The combination, in a meta,l-pla;ner,Wilth

' i_os

the table and its actuating mechanism and the

pulley-shaft, of a spiral spring coiled about.

said pulley-shaft and provided with winding
and unwinding rings secured thereto, a-clutch-

hub arranged upon the screw -threaded ex-

{10

tremity of .the said shaft and provided with -
tapered seats adapted to engage with said

rings, and means, as’ deseribed, for engaging

said hub with the winding-ring near the ter-

mination of the table’s backward movement,

and for engaging said hub with theunwinding-

I15 .

ring at the commencement of the next back-

ward movement of the table, substantially as
set forth. N " o

11. In a metal-planer or similar machine,

the combination, with the table and the mech-
anism whereby the same is traversed, of a coil-

120

spring arranged to take up the momentum of

the table at the limit of its backward move-

held in torsion independent of the planer dur-

clutch mechanism, as described, arranged be-

tween said spring and pulley-shaft, whereby
“the

the said shaft at the beginning of the next
backward movement of the

. 125
ment, locking devices whereby said spring is:

ing the cutting movement of the latter, and

130

power of the spring may be imparted to

table, substantially
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- for traversing the same, of the pulley-shaft, a
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12. The combination, in a metal-planer, with !
the primaryshaft, of aspring coiled around the
same, and clutch mechanism, as described,
whereby at the end of the backward move-
ment of the table the said spring is coupled
to the shaft and is wound in the direction of
Its spiral by the momentum of said table, sub-
stantially as set forth.

13. In a planing-machine, the combination, -
with the reciprocating table and the means

spring coiled about the latter, and the ends
whereof are connected to a pair of tapered
rings, clutch mechanism, as deseribed, where-
by at the end of the backward movement of
the table the said spring is coupled through
the winding-ring to the shaft and is wound in
the direction of its spiral by the inertia of the
table, and means, as a pair of wedges, for lock- |
ing the winding-ring fast and thereby secur-
ing the spring in its wound condition, sub-
stantially as set forth.

14. In a planing-machine, the combination, |
with the driving shaft longitudinally movable
In its bearings, and the housings 13, arranged
around the same, of the coiled spring secured
to the winding and unwinding rings, the dou-
ble-seated cluteh-hub screw-threaded on the
pulley-shaft within the housing, a locking de-
vice for securing said winding-ring to said
housing, and a driving-clutch arranged be-
tween the shaft and clutch-hub, substantially
as deseribed.

15. In a metal-planer orsimilar machine, the
combination, with the driving-shaft capable
ot longitudinal movement, of a friction-elutch
arranged on said shaft and adapted to effect
the reverse movement of the latter, a coil-
spring concentric with said shaft, friction-
rings to which the ends of said spring are se-
cured, and a eluteh-hub secured to the shaft
and adapted to effect the rigid binding of one
of sald rings, while the other is free to revolve
with the shaft in the direction of the spiral of
the spring, whereby the latter is eonvoluted
or wound, substantially as set forth. |

16. Ina metal-planer, the combination, with

ainli

the primary shaft, of a spring adapted to be
convoluted by the revolution of said shaft,
locking-abutments secured to each end of the 5o
spring and adapted to alternately engage, first,
with a fixed abutment and with the shaft im-
mediately prior to the forward movement of
the table, whereby the spring is wound, and
then with a fixed abutment at the end of the 55
forward movement of the table, whereby the
torsional force of the spring is communicated
directly to the shaft, substantially as described.

17. The combination, in a metal-planer, with
the reciprocating table and means for trav- 6o
ersing the same beneath the tool, of the shaft
7, arranged to have a longitudinal movement
In its bearings, the housing 13, arranged
around said shaft, the coiled spring 23 within
sald housing, and the winding and unwinding 65
rings to which the ends of said spring are se-
cared, the wedges interposed between the
winding -ring and housing, the clutch-hub
threaded on the shaft and provided with seats
adapted to engage the winding and unwinding o
rings, and means, as a cluteh, arranged be-
tween the shaft and cluteh-hub and adapted
to drive said shaft from the hub, or to drive
sald hub from the shaft, substantially as set
torth and specified. 75

18. That method of operating differentially-
speeded planing-machines which consists in

| taking up the momentum of the moving table

at the end of its fast backward movement and
storing the power thus obtained, then retain- 8o
ing the power so stored during the whole of
the forward movement of the planer, and
finally applying said power to overcome the
inertia of the table and impart thereto at the
beginning of the next backward stroke a high 8g
initial speed, substantially as set forth. |

In testimony whereof we affix our signatures
In presence of two witnesses.

EDWARD P. WALTER.
HENRY C. WALTER.

Witnesses:
S. H” HUBBARD,
. W. SymitH, Jr.
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