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- Ings;. which fOI‘IIl
:,md in which— = o
o KHigure 1 1epresents a 51de elevatmn of my;
_.Eplamng machine, Fig. 2 is a plan of the |
vertical lenmtudmﬂ sec--
- tmn thrmwh the center of" the saIe.; Flgfs
4 and 5 are detached views of portlons of
thf_, feed: appamtus, and Figs. 6, 7, and 8 are
'-’{@1055 sectmns of the mmhme "lt dlﬁerentf;
:1:)01th e | | | S
- My iy entlon 18 clwlded mtO sever al pmts,f;_
some of which may be applied independently.
. of "the others to machines. ‘llle‘ldy con--
The first of these consists of an
“apparatus for reducmg the thickness of the,..
._;:1111]*11961";111{1 for scoring it trans Versely
- ~ The next part of my 1111'61’1‘{101:1 consists. 11'1_,'
m nnyleldmﬂ 1011{31’* mouth p1ece Whl(}h gsfﬁ-

' may. be
T]CIEIIHV Small to bx e::lh the 511&?11108_:?_

‘*-"?-Z?}:.}.same 1* 10

. ..{:_.1-_ . - - | R . N oon . .. . .o R L _ - - : . - R

. iron.

structed.

e}
AR

i_ --.--1'11‘1de s
~ efficiently, and is nevertheless so- I'lgld Lhatf;-_
i 1t-cannot. bend or yleld to the- pressure. ._
L The. next p‘lrt of my invention conswts_ :
o An 11]1p%1tmo' a 1ec,1procat1ng movement to
~ the plane irons in directions transverse to
. - that in which the lumber is moved, whereby
55 the w 01*'1{ is performed with a- 1ess e*{pendp
‘ture of power: and g L
- The structure -111(:1 opemtmn of these sev-

o 'fju al parts of my invention will be more fully -
‘understood by reference to the accompany-
ing dr AWINgs which represent a planing ma-
s;jchme in which ‘the principles of ‘my. inven-.
tion are embodled and in which— -
Ais the frame- c,f the machine: whlch h_._,
f.fof rectangular form, is f-;upp()rted at a con-
R 3 'f'--vement helo‘ht above the ground by legs, a,
G, cr; and 1n this: example is; formed of cast.
The side pieces of this frame Pm]ect}'; :

;N HGWARTH OF‘ SM..EM

MA S ‘-‘4 &OHU SDTT S

PLANING—MACHINE S

SR Spemﬁcatmn ofLettersP&tent No 8823 .date‘d,i'mrcii 28, 1852,

1’ 0 a:ZZ w]wm it may CONGErn:

“Be it known that I, J OHN'HOWARTH 01:.._-
5'}S.-11L111 1n the county of Essex :;111(1 State of
"-_Mass&chubett%, hawe. 1m*ented certaln new

2 and useful- Implovements in Machines for
o ';.ﬁ:;,;Phnmfr Lumber, of which the following is"
e fualdl,y clemr, :-,md exact debcnptmn I@iel-;,_
f‘“-@i;en(,e bemn' had to the accompanying draw-
cmtlon,_i

pmt of thls specy

3 1sa

reater per fectmn

~ i fr ont of the first pair of legs; a, and sup-
. “ port an apron B upon which the bmrd {*r"_;;
other plece of lumber to be phned 1S en-.
e “At the hinder extremity of this apron.
"fj'ji'--{:-;j'if'f:fé?_;fié'f'-:.’;_f-'5;:_]%* a fnctmn mlle]: C Whmh extends BCLOSS-
SRR | dicated by ‘the arrows in the- dmwmg
| order thth the lumber may be grlpped by

the board to the feed fmpu a,tus

The feed .:Lppmmtus is situated behmd the??

| changing t.
Intermediate

second pair of legs ¢ ¢ and @’ o’ _
‘sists of two pairs of rollers D, D’ and Dz
‘D3, which. extend across the flame

‘their boxes and are
| E E whose teeth engage with those of simi-
lar. wheels E’, E, which are -
Intermediate shaft F. The wheels E“" £, |
~of this latter shaft gear into a pair of 1:)111-:;"'-- T

ions E? .secured to a counter shaft F’, be-
‘neath, Wthh is fi tted with a cog Wheel IDLAE

‘whose teeth engage with those of a pinion .
;.E'-”‘ on a driving shaft 2. R
ted with a belt plﬂl&Y G, to which the power =

of the prlme mover 1s. o ansmitted by means |

“ary ones D and D2,

of. the mam fr&me

fmme Wthh e};tends between the ﬁlst fmd

of a belt. The upper two rollers D’ and D3,

shaft Ts.

neously with the lower ones, by means of cog

‘wheels E5, E5, which are secured to the ex-
'jtremltles of thelr Journfuls and - Whlch gear
‘into cog wheels K¢, E¢, secured to the secondv?. L T
amtermedmte shfot I‘3 |

‘| wheels .also gear into those of the lower in- -
so that when the latter

“These latter cog

termedmte Qhaft I,

The 80 . ..
lower roller of each pair is tt%tlonmy, s
journals being: Supported in suitable boxes - -
'%ecured to the side pieces of the main frame. e
“The journals oi these. rollers pre]ect beyond‘j_*"- R PR

itted with. cog W:ffa'heels_'_65_._.E Fae

70

“The latter 1 18- ﬁt-alx.':':"': )
5

are situated 1mmed1ately above the %tatmn-__j.f“f

in -front and behind &~
second 111termechate shaft I'®, whose jour- =
‘I'nals are supported in boxes secured to broad

90

It Con- . T

secured to an

_:-standards H, H, erected upon the side plates ~~
The journals of the .~ -
upper feed rolls are pmssed through: bo‘{es_{_'_'._,'_f [T
which are secured in radius plates. b b. The .
Jatter are constructed with annular flanges. g '
| ¢ at their adjacent extremltles, which are
fitted into annular grooves o formed in the.”{i?’_g_- R
standards H concentric with the second ip- .
-'__'termedlate shaft F2, so that the upper roll- -~ .

ers’ can. move from and toward the lower: '
[Statwnary rollers in arcs of circles without

neir distances from the secondary
- The lateral strain

upon the radius plate is prevented by pro-
longing the journals of the upper rollers
and pmssmg ‘them thmun*h the curved slots
formed in the stquards H, H. These up- .
per rollers are caused to revoh*e 5111'11111;%_,_ A

::['35:;_:' : T

100

105
i1s put in motion by the driving power the =
four feed rollers are. caused to revolve si- .

:-,_111ult‘1,neo1,lsly n the dlre(}tl()]:l?. Sevemlly 111-_:].'._-;_';:3
1100 0
B L e “the feed rollers with sufficient force to pro- -
;_i'ﬁfﬂ.;if;ﬁ"?--J:Sapren and 18- secured to tha,t part of the ------ pel 1t through the planlng a.ppara,tus, the"i_. e



8,823

~ upper rollers are pressed down upon the y series of mlls V' which extend lengthwise N

~ lower ones by means of springs.
- springs are in this instance formed of india

rubber and are contained in cylindrical cases
-J, J, which are inserted between the upper

extremities of the radius plates 6, 6. HKach
and f’, one of

10

case is formed of two parts f
which 1s constlueted to slide over the other,
and each is fitted with a screw-stem g by
means of which the pressure of the eprmﬂ
may be varied. | |
~ The scoring apparatus 1s 51tu‘1ted behind

- the feed apparatus and consists mainly of a

15
20

25

the feed apparatus by springs e, e.
‘outer frame, O, of the scoring plane is con-

plane which is moved to and fro trans-.

vergely from one side of_the machine to the

~other, and of a roller by means of which the
~lumber 1s ﬁrmly supported.

The scoring
plane in this instance consists of a plane
stock, K, to which two tubular or gouge
plane 1]:'0118 L. L, are secured at a proper
angle to act upon the lumber. This plane

_ SLOCk 1s hinged at its hinder extremity to a
 frame N, which 1s constructed to slide in the

dlreetlon in which the board is moved with-

in an outer iframe O, and 1s pressed toward

The

 structed to ehde transversely over the main

30

| %0

tion of an upright shaft K3,
beveled wheels R and R,

‘riage M is the roller S by means of Whleh
'the board is supported while the scoring

frame upon a secondary frame or carriage

M, and it is connected by a rod P with &
crank Q secured to a shaft I, which is sup-

ported in suitable boxes at the side of the

~machine. .
- volve by the driving shaft 12, the motion

-39

This crank shaft is caused to re-

being imparted to it thr ough the Interven-
and two palrs of

irons are acting upon it. This roller ex-
tends from one “side of the machine to the

- other, and its ]ournals are supported in suit-

“able bexes which are constructed to shde

- vertically in $lots formed in the side pieces

45

- 50

~ series of
- upon the wood, of a moving bed for sup-

of the main frame and are adjustable by

| screws /£ to set the roller at the pr0per .
o hewht

The apparatus for phnmg or dressing the

| surfa,ee of lumber is situated behmd the

scoring apparatus, and consists mainly of a
plane irons acting In succession

e porting the boerds and of a series of mouth-
- pleces for breekmg the shavings and pre-

- 99

venting the splitting of the wood 1n advanee

- of the cutting edge of the planes.

supported consists of an endless chain of

The bed by means of whmh the boards are

~ friction rollers 1, T, whose journals are con-

60

nected by links yj - This chain of rollers 1s

- applied to two barrels or drums, U and U’,

: '.-_-whese journals' are supported in boxes se- |
" cured to the side

85

plates of the machine.
The upper portion of the chain which ex-

tends between these drume 1S supported by a ! fast to the plene carriage.

These

‘with set screws ¢ ¢ by means

the proper movement to the

', seeured to a transverse shaft v.
sheft is fitted with a erenk Z by means ot

with the machine and prevent the sagging
of the chain.

The planes are constructed to move trans-
Veleely in order to produce a drawing cut.
Fach consists of a plane iron W and plane
stock X. The former is firmly eeeured to

the httel at a proper planing angle, and the
| latter 1s secured at 1its ehtremltles to shoes,

e and &7, by screw bolts. It 19 also fitted

position upon the shoes can be adjusted to

vary the set of the plane iron and the thick-
‘ness of the shaving cut by it.

- The shoes of
all the planes in the series are constructed

to slide at right angles with the direction in

70

. . 75 o
of which i1ts

8¢

which the board is propelled by. the feed
apparatus, upon the side pieces m, m, of an -

adjustable carriage which can be rmsed or
lowered to set the lower edges of the plane

85

irons at a greater or less distance from the .~

movable bed beneath.

shoes at one side of the m%ehme have ring
frames ? formed upon them which embrace

‘eccentric sheaves m secured. to a shaft F7.
This eccentric shaft is supported by brackets

In order to impart -
planes their

o R

o secured to the side of the plane carriage,

and a suitable rotary motion 1s 1imparted to
it from the intermediate shaft ¥, through

95
the intervention of a shaft F® and cog gear.

The shaft of the intermediate cog wheels, p
and p’, which connect the two ehafte F7 and

and F8 is connected to these two shafts by
link bars,, ¢ ¢, the whole arrangement being
such that the eccentric shaft can rise and

'Beneath the car- 1
| ing the teeth of the cog wheels ont of gear.

fall with the plane carriage without draw-

In order to guide the plane stocks 1in thelr o

movement thelr shoes are fitted with stems

ards s s secured to the oppesute elde plates of
the plane carriage.

The plane carriage consists of two elde'
Pleces m m connected by cross ties.

raised and depressed by means of two slide

It 1s

105
7 7 which are passed through guide stand-

plates #, ¢, which have melmed slots formed

n them throuwh which pins ¥ o are passed.

The pins also 1 pass through vertical slots u,

u, which are formed in the side plates of the

main frame and which guide the plane car-
riage in its movement. The side plates ¢, ¢,

115

are moved longltudmally to effect the move-

ment of the plane carriage by means of

serews w whose heads are ﬁtted with beveled

Wheels z, @, which gear into similar wheels

which it is turned to move ‘the 51de plates,

and censequently to raise or deprese the
,plene carriage and 1ts planes. |

120

This .

Each plane iron 1s preceded by a mou t11-" o

plece
series is secured to a stoek B which is made

Those A’ of the

That A of the first plane iron in the L




. their respective eccentrics.
c s earriage upon which the fi mshmo planes are |
i ..-'--;_;"::;,j,}.j_%ec,uled is then set, by turning Lhe shatt v,

. ... 1na properj 3(}s1t1-011 to place- the edges of the
-;last pl:me 11*011 1]:1 the series. au a dlstanca

85

R _Secured

_-_rem"umng plane irons are. secured to the
“hinder parts of the plane stocks 1mmechately_f
preceding them.
roller ‘Wlll(}h extends across the machine and;
~of the roller stock to whlch the roller is
‘The Ioller-stock 1s constructed to

. slide in a socket formed in the hinder part
. of the phne stock to which the mouth-piece
- 18 secured.
such that the plane passing through its cen-
~ ter bisects the angle fomu,d by the. surffwe;

‘Each conmsts of a small

The chrectwn of this socket: 1s

~ of the board and the face of the plane iron;

15
20

~ " the first phne iron should accommodate
S __'1tse1f to these irregularities.
_,,_f,ffected by 111selt111ﬂ Springs: of india 1*11bbe1 :
- biIn sockets fonned in the roller stock im-
~ roller must necessarily be of small diameter |

S 35 .:.
T roller 2.

by 50

the machine.

.- hence the mouth piece in- rising and falhno |
© . will always press at the same angle upon: the
shaving whether the latter be thlck or 111111,'
o and Wﬂl always maintain the roller in the
S osame relative position with- 1espect to the

. Taces of the board ainid plane iron. The jour-
~mnals of the roller are secured in. bo:-...ea made .
fast to the roller stock, and the position of
 the roller is regulated by set screws « which.
~act upon the upper edge of the roller stock.
~ Asthe surface of the board after the-scoring
~ _planes have acted upon it is wavy and 1rreg-
ular it 1s %dmsable that the mouth piece of

medmtelv beneath the set screws ¢ .

in order that it may break the shaving effi-

~ ciently, and in order that its barrel may n0t3'f;
L Z---ﬁprmo lll’ld@]i‘ the. pressure e 1t 18 supported at
suitable intervals by rests d projected from
‘the roller stock. The mouth piece of the
- first plane 1s preceded bv ayielding roller C-
~ whose journals are suppm.ted mn b(m;,S se-
- cured to the plane carriage.
of these hoxes are passed thrmwh sockets mn
- which springs f are inserted. whose tension
- can be regulated by screw nuts g.
_ plane in the series is- QHCCGE‘:ded by a small
This roller 1s secured to a roller
stock D Wh]Cﬂ is similar to those . of the
~ mouth pieces _and is arranged in-a V~e1t10‘11'
%0(31{@1: formed in the last phne stock.
SR The- opemtmn of thls machine is as fola-
. lows: Power is imparted to the driving shaft
Ir? by means of a belt and pulleys,-or. by |
~ some other suitable mechanical device, and
~is transmitted through the various Wheelsf
- and shafts to the %everal acting members of
By this means. the feed rollers
are caused to. reve]_ve in the directions indi-
~cated by the arrows. in the. dmwmg, the re-.
S ducmg and scoring planes are caused to-
- traverse rapidly fwross the mmchme, and the |
~ finishing planes to move slowly in directions
parallel with their edges under the action of

“The-adjustable

._.‘10]:'0%% its. face remove
‘wood and score its surface. |
-pl"evented from bending while under the ac- = -
‘tion of these irons by the 1011e1 beneath.
the board leaves the scoring irons it passes

‘This may be |
plane. o
‘upon the-endless chain - beneath, while ‘Lhe R
the friction of the board bearmg upen them
-roll onward upon. the bearers beneath.
"ihe ch ain of rollers thus moves, those whlch_ e
‘at the hinder e htremlt}? of the ma-
~chine pass downward around the hinder
‘drum and returning forward pass upward

The | rollers of the latter being put in motion by

arrive

;beneath the board.
-The stems k&

which they

the thickness of the finished. board.

the first pair of feed rollels

fu st

"The boar d bemﬂ now

reducing irons, which being moved 1 apmlly

’ fmm the surface of the. endless bed equfll tol'_
The
| boards to be: p]fmed are 111t]:'0duced endWﬁer o
and one at a time upon the apron at the T
front end of the machine, and, being passed
“over the frlctlon roller,

_A.-._S e

between the endless chain of rollers and the .
roller which proceeds the first finishing -

The .roller presses the bhoard fiimly

‘As

arvound the front rhum to take their places

quickly shave off the Wavy' surface left by

mshed surface. As the.

a smooth and

‘hinder extremity of one board enters the

. rmly upon the
bed and- prem ult 1t fmm rlsmo upon the-
plane irons. e
“as they rise, and, as they are suppolted fl om 5{ R
end to end, they hold the board firmly in the
“middle of 1ts breadth as well as at its edges..
1 The pl‘lne irons acting with a drawing eut

As the board moves

“upon. this 10111110' bed it passes beneath the - |
roller mouth-pieces and the finishing planes.
“The former hold the board

The last |

first pair of feed rollers the attendant intro- -

follown‘lﬂ' in the track of the

I*from ﬂmgrrangement of the upper feed

rollers it is evident that the higher they rise
the more ‘the springs’ Whlch press them
downward w111 be compressed, and conse-

quently the greater will be the force with

‘stire adapts 1tqe1f to the varymg thicknesses
E:.Of dlﬂerent boa,rds, the thlcker beardc,

~duces the front extremity of a succeeding
‘one, which,
?ﬁl"ﬁt one, forces it thr ough the machine and o
18 planed by a ]:'epuﬂtmn (}f the %ame cpﬂm_ SR
tlons. o | | L

120

are. qhoved betxvetm“; 70 S
As the board
‘nieets these rollers the upper one rises and
| permits it .to enter between them..
‘enters the two rollers oripping the 170'11 d be-
‘tween them feed it forward to the next pair,
which act upon it in the same manner as the' |
irmly gripped
by the two sets of - ieed rollers the upper. .
_1"011er of each pair pressing upon 1t with a . gg -
| Torce fzmle%pondmﬂ 1o - the tension. of the,;---,:_i
~spring, 1s forced endwise toward the Oppo- -
| site.extr umty of the machine.

As it

80 :'j ? .

In this move-. -t
~ment 1t passes first benmth thﬁ scoring and _'
85
from 1t the sm:'plus o
The board 1s -

900

110 -

“the reducing and scoring planes and produce
11s

I‘lp the board hence the pres-

- 1 3 {.}



Which (,an Withst-’md a lﬂleatel strain With-

out buckling or bendmcr being acted upon

with greater force, Whﬂe the thmnel boards
are gripped with less force. -

On an examination of the operation of 1ts extreme ends it will bend under the.

~ the scoring planes it will be seen that they

are moved by the crank directly across the

| -bO"lI'd while the latter is being forced end-

 wilse thmueh the machine.

10

| --15

25

This endwise
movement of the board tends to carry the
scoring planes along with them, and unless
some con’lpenfﬂtmﬂ auanﬂement was 1ntro-
duced would press the pl‘lne stock foreibly

against the hinder way of the carriage upon

which it slides, and would plodace oreat
friction. This defect is obviated by the ax-

~ rangement of the plane stock within a sec-
_ -'_ondfuy frame in Whmh it can move 1n the
. same direction as the
20

board, the actual
track described by the edges of the SCOTing

planes under those two movements bemﬂ'-
-oblique to the face of the board. As the

scoring planes arrive at the end of their
direct stroke the springs, which are arranged
in the secondary frame, move the plane stock

forward in the frame to its original position,

~and, as the plane stock is drawn backward
- over the board, it turns upward upon its

~ hinge and pelmlts the edges of the scoring
planes to rise and glide-over to the face of
the board wuntil they reach the side nearer

the crank shaft when they drop to their

~ proper positions for cutting.

“The method of eﬁ'ectmﬂ* the reductlon of
the board by narrow phnes acting trans-

versely upon it is superior to the method of

- reducing it by planes acting longitudinally,
. for it has been tound by actual trial that

40

much less
It has also been found that but half the
“number of planes are required to finish the

power is required to do the work.

- surface when the wood has been removed by

~ the scoring planes.

The scoring has ‘LISO

the effect of dividing the grain of the wood

. 45

o0

- 95 planes, and as the office of the latter is

60

--'65

' board. They

and facilitating the breakmo of the shaving
removed by the first ﬁmqhmﬂ plane, hence

“the latter may be set to cut a very rank

shaving, and 1n this manner to do work
which requires two or more planes when the
wood has not been previously scored. The
removal of the surplus wood by transverse
planes also hag the effect of reducing all the

boards to a unitorm thickness befere sub-

mitting them to the action of the finishing

merely to smooth the scored surface they

 are not subjected to the violent strains which

L

is unavoidable when they have to effect the
reduction as well as the finishing of the
are not therefore gtmmed or

bent and they work with greater precision.
The roller mouthpleces I have described
'are superior to those hitherto employed for
the following reason: It is well understood
that 2 mouthplece to brea,k the shavmg ef--

well ag 1ts sides.
pieces of the plane irons in such manner

8,823

fﬁmently must necessarﬂy have a narrow

bearing, and if the diameter of the roller

narrow bearing, and be only supported at

pressure and will permit the middle of the

be made sufficiently small to produce this -

70

board to rise slightly upon the plane; hence

more weod will be removed at this part than

at the edges and a concave surface will be
produced, while on the other hand, if the

diameter of the roller be made Suﬁimently
great to obtain the requisite inflexib:

bE“LIlIlﬂ upon the board is so broad that the

lity the

75

%hmrmﬂ 1s not efliciently broken. These de-

fects arve obviated by the mouthpiece I have
in which the voller is of such

described,
small diameter that the shaving is efficiently

broken while at the same time 1t 1s so firmly

supported by the rests that it cannot yield
to the pressure and consequently will pre-

vent the middle of the board from rising as
By arranging the mouth-

that the plane passing through their centers
bisects the angle formed by the converging
faces of the board and plane iron it 1s evi-
dent that they will act in the same relative

position with respect to the plane and
be thin or

whether the shaving
This equability in their actlon 1s 1m-

board
thick.

portant, for its insures an equal finish i 1n thL

boards planned by the machine.
The arrangement and operation of the ﬁn-

1shing planes 1s also a great 1mprovement
upon preceding machines.
tion of them 1t will be seen that they not
only act with a drawing cut and thus sever
the wood with a less expenditure of power,
but that the moving mechanism 1s so ar-

ranged that the movement of one plane iron

in One direction 1s compensated in whole
or in part by the movement of one or more

of the others in an opposite direction; hence

the tendency of the plane to draw the board
toward that side of the machine to which it
1s moving at the time 1s compensated by

that of one or more of the others to move

the board toward the opposite side of the

machine; and consequently as these forces
counteract each other the board will move

forward without deviating from the direc-
tion in which it is moved by the feed rollers.

The mechanism for raising and depress- -

ing the carriage to which_ the finishing
planes are secured is both simple and effi-

vient

out its whole extent by turning a single
crank. It is efficient because the relative po-
sitions of the plane irons are not varied by

On an examina- °

It 1s extremely convenient, as the
carriage 1s raised simultaneously thlough-_

80
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the movement of the carriage and the lat-

ter 1s rigidly secured to the bed frame what-

ever be its p081t1011 with respect to the bed

beneath on which the board is supported.

The bed for supportmﬂ* the board Whlle"_130




20 the board.

“sesses two important propertles
place, it works with but little frlctlon as the
- boards are carried upon the rollers of which
b it is composed and the latter roll onward

. over the rails, and in the second place it sup-

%

nnder the ftetlen of the

ports the beerd firmly,

Il’l‘iChlIllSt 1 Shall

- 3_ﬁea,t10n -

B0

| 5'3I . .--.._;1__-.-::_35_-:jpOWEﬂI’

The rests Wthh plevent the bendma' ef :
LY the rollers of the ‘mouthpieces, mstewd of
- 'being immovable, may be formed by friction |
- rollers which e,rmnﬂ'ement will ‘enable the
- machine to work with g less expendlture of
o ' The finishing planes may be ar-
o °% ranged obhquely to the direction in which
.~ the board is moved instead of at right an-
o7 gles to that direction. They may also have-
TR a, curvilinear movement imparted to them :
S -desellbed The bed Wthh supports the

in place of the rectilinear movement above |

T

mehmg plenes POS-
In the first |

bending at intermediate points by friction e
| rollers whleh are arranged beneath them =
S for the rollers are | and upon which their bemele are supported. =~ .
 prevented from bendmn by the mﬂs upon iR

| - which they roll. = |

o '-'to secure by Letters Patent is—
10

- The various 1116(311&111(3‘11 dex« 1ees I have de~'
~seribed may be modified both in arrange-
- ment and ce-nstmetlon W1th0ut departmo':
~ from the pr1ne1p1es of my invention. Thus
~ for example the number of scoring irons .
~ 18 may be inereased and they may be arranged
~ . in two sets which may work in opposite di-
- rections toward the center of the machine;
~ or they may be arranged in sets each of
~ which works upon: but a narrow portlon of
“This 50011110* meehwmsm 18 also
- ’lpphC‘Lble to machines in which the lumber
- is finished by rotating or statlenary planes |-
. as well as to the machine I have described,
"~ but as the details of the mechanism fol--_
S '-":;--25fi"eer1y1n0' into eﬁeet these modifications will
- be obvious to the skillful

o not describe them p"t]ﬁ‘tl@t 1&11}7 in thls Speel-

and forth across the board by a regular and
‘positive motion and back and forth length- .
‘wise of the hoard by a motion dependent”--.}--
‘upon the reelproml action of the board =~ .
against the planes 1n one dneetlon and of
springs against the frame in the. epp051te_ 60
direction subetantmlly as herein set forth. . =~ .
- 2. I also claim the Inethod of smoothmO'_:_'_ L
‘the surface of boards or other lumber by?}_--_'-_"-
‘plane irons reciprocating endwise and oper- S
ated in such manner that the tendency
| one to draw the board towerd that su:le of oo
‘the machine to Wthh it is ' moving is eeun-:-.-,-._ o

| teracted in whole or in part by the tendency =~
of one or more of the others to draw the =~
board toward the oppoelte side of the ma-
chine, these several counter tendencies being
‘thus made to neutmhze each other subst*m«- B
'_-tmlly as described. - IR

ties in stationary boxes and prevented from.

-boards undef the aetlen of the ﬁmshmb_ s
‘planes may be modified by forming it of 2

series of rollers supported at their extremi- -

What I claim as my mventlon and deswei;__'_'_j_: __g.:;_f,:;'f:ﬁ:__'.

1. The reciprocating plane for - Seormg;

ducing

‘the face of the board transversely and re- = .
it to a uniform: thlelmess, %rrenﬁed' SRR
‘substantially as herein described in a com- . . -

pound frame which carries- the plfme back - -

of 5'55'..: _. E

In testimony that: the' foré,eomg is a fuﬂ’ s

o J OHN HOWARTH
In presence of— o
W. G. Russers, ..
P H WATSON

-"ZdESGI'lptlen of my said mventlon 1 have 75

'i_hereunte subserlbed my name.
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