. Frrinell.
_ /D/mz/zy @il .W//%//iyjfwj//ﬁ
73941 LTI e 21,1345

i




. ting along any considerable part- of their
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- lower sides

STATES PA.TENT

BEVJ A\I I\T BICKNELL

OI‘ CINCINNATI OHIO

METHOD OF FASTENING CUTTERS IN MACHINERY FOR PLANING LUIV'BER

Spemﬁeatmn ef Letters Pa,tent Ne 3 961 ds,ted Ma,rch 21 1845

To all whom it May CONCErn:

‘made to incline from a vertical pesrtlen-,:
~ usually about one inch to the foot.

of the arms which carry the | ficiently to cut the groove to its proper

S cutters form an ebtuse sncrle with the ELKIS

 of the shaft inclining upwerd therefrom in

, --'.5':-_-?20_'the same degree in Whreh the shaft 18 In- |

 clined from the erpendleulsr so that 1n the

25

~ revolution of said shaft the edges of the cut-
~ ters shall when at their 1owest point be 1n |
a horizontal position which is that in. which
: they act upon the board or plank. Insteftd'
~ of the arms there may be a dishing or coni- |

 cal wheel; and in speaking of the planing

o spp%ratus I shall, sometimes therefore de-

~ nominate it the plamng wheel ; this planing:
_ wheel it will be seen resembles such as have
~ been before used. The cutters of thls wheel

30

are SO combined and arra,noed as to give to

them what I denemmate a 1ong1t11dms1:_
spiral action as they plane the board, by |

which action they are prevented from. cut-

' '*length at the same instant, when one end

- from the board the cutting aetlon of its
edoe being successive and not simultane- | -

w0
' ~ ous along 1ts Whele lencrth ThlS action.

of the knife is cutting the other being raised

o commences at the heel of the cutter snd cuts

45

~and’ knotty stuﬁ which- results from the
T __usua,l manner of arranging such - cutters.
~ The patticular manner of effecting this will

L <0 be . ]:)resentlyr explamed The eutters move.

- :j”f“55._ iﬁe1e11t force to hold it ﬁrmly dewn upon

- obliquely across the board by a shaving |
~motion that enhrelyr ebv:rstes that tear-

ing or eating so common in cross grained

in a dlrectlon the reverse of that of the stuff

which ' is bemg cut and along and elose to

their cutting. edges there extends a piece of
iron -or steel plate constituting a spring
slide which besrs upon the board with suf-.

Be it known that I, BENJAWIIN BICKNELL '_
of the city of ClIlClIlIl‘ltl in the county of
‘Hamilton and State of Ohle have made |
5 certain new and useful 1mprovements in the |
~© manner of eonstructmg machines for plan-
. Ing, jointing, tonguing,
- or planks; and 1 do hereby declare that
. the fellowmg 1S & full a,nd exsct descrlptlon_
thereof. -
 In my machlne the planmcr is eﬁeeted by
- means of two or more plane irons or cutters.
 which are placed upon a dishing wheel or-

~ rather upon arms affixed to a shaft which is
.15

and grooving boards.

The |
“depth.

frame.

. 'the plsmno* arms upon one of which
| pieces I form a tongue which tq,lz:es into the

of the cutters '

down and prevents its eha,ttelmg

ThlS sprmg is espsble of o
‘being adjusted bV set screws, and serves not
‘only to regulate the cut but bears the board

The stuﬁf'.gt):: o

1s fed up to the cutters by means of feed
rollers, as in some other machines and When' "

‘the boards or planks are to be tongued and
~grooved as well as planed I effoct this by
‘means of my improved tonguing grooving
and ]elntmg heads which revolve horizon-
‘tally in front of the planing wheel.
head for grooving and jointing is furmshed:
with four bits or cutters of sufficient width
“to joint the edge of the board or plank and

with four grooving bits which extend out
“beyond the edges of the ]omtmcr bits suf-

Wlth four bits that cut the upper rabbet or

The-

65 |
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The | teeoumg; head is furnished .
s
shoulder-of the tongue with two bits to cut
the under sheulder or rabbet; with one bit
,for jointing the edge of the tongue and one

bit for ehsmfermg the same arranged and -

combined in a manner. te be presently ex-

_. 'plmn ed.

80

In the secompsnymcr drswmgs Flgure 1 -
is a top view of the principal parts of my =~

B B is a board which ‘is supﬁesed to be

C C, are two phmng arms. whreh carry

machine under that arrangenent thereof

“which I have found by experience to oper-
ate well. -

85

The: rear end which. carries the -
| driving or. drum shaft is not represented

The frame A A of the machine ‘may be e
,que either of wood or iron. - S
90
‘under the operation of bemo planed ]om’cedf N
tongued and grooved. : FEE

the pla,ne irons or cutters the under S1de of-‘ o

Whleh arms are shown 1n. Fig. 2.
D, D, D, are the upper feedmg rellers

_Whlch sre Q'ea,red to similar rollers below
the plank the ‘upper_rollers being drawn =~
down by means of elliptic springs, which

cross the under side of the machine and
are connected to the boxes of the upper

100

rollers by stirrups on-the outside of the

long or finger ‘teeth that qllew the necessary

‘The upper rollers are geared to the
lower bv means of wheels B E which have
105
_pl“l:jar aecordmo' to the Vsrymw thlekness of
the board. .

F, F, are cmlde pleees 1mmed1atelw;r under

guide

110

' groove which has been formed in the plank. -
. Gr is a gulde in rear of the planmg ap_:_:m
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~ used and

2

_ pamtus a.nd H is a spring bearing the board
up against it. These guide pieces are made
adjustable to adapt them to stuff of dif-

terent widths.

drum shaft and passes around a pulley on

‘the planing wheel shaft giving the necessary

motion to 1it. . |
1 will now proceed to describe the peculiar

construction of the planing wheel or arms
~as represented 1 Figs. 1, 2, and 3, the latter

of which is a transverse section of one of

~the arms in the line X X of Fig. 2. The

1irons or cutters pass through slots in the
arms, ¢, ¢, and and are secured therein by set
screws; a, a, are the irons which are double
and 0, b, the set screws by which they are
held 1 place. The direction in which the
edges of the cutters stand as related to each
other 1s distinctly shown at a, a’, TFig. 8.
In describing this figure I will call @, the
pomnt and &’ the heel of the cutters.
The dimensions of the planing wheel or
arms and their appendages as well as of
other parts of the apparatus may of course
be varied but I will give those which I have

- practice.. .

30

The arms, C, are eighteen inches long
from ‘the center of the shaft to their ex-

‘tremities or if said arms made part of a

wheel it would be one of three feet in di-

 ameter. A line drawn from the point of

85
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~and operates 1n a right line on that
while its point is nine inches back of the
same line. The first action of the cutter is
consequently outward from the center, the
~ heel finishing on a right line while the cutter

~one cutter to that of the other would pass

through the center of the shaft or middle of
the axis but the heels ¢’ ¢’ of the cutters

would stand four inches in advance of this
line, the cutter being thirteen inches long.
- This placing of the heels of the cutters in |
advance of the right line joining their
- points, 1n combination with the angle which
- the edge of the cutters forms with the axis

~_produces the peculiar action of the cutters

which T have denominated the longitudinal
spiral action. Under my arrangement the
heel of the cutter comes first into contact

part

stands in an oblique diréction or an angle of

as the cutting acticn is in right line from the
heel to the point when the outer end of the
bit has arrived at its lowest or finishing

~ point its heel will have passed the said point

60

or line four inches, and will have been

the face of the board.  From the nature of

~ the action above described the cutters have
an effective forward motion longitudinally,

and when the point of the cutter has reached

65 its finishing point its heel will have drawn

have found to answer well in

L

3,961

off about one inch from the inner ec__lgé ol the

board. For a board of twelve inches in

width a cutter of thirteen inches will be
- | required. The edges of the cnutter must be
I, 1s a belt proceeding from the main

ground a little rounding longitudinally,
this being necessary to its forming a level
surface on the board. '

J, J, seen best in F igs'. 2 and 3, are the

plates of iron or steel that constitute the

spring slide that forms one side of the
throat of the plane; these are fixed on to

70

75

secondary arms K, K, that stand in front of

the arms C, C, by means of two lugs ¢ ¢,

cast on the hub of the planing wheel; the

spring slides are fastened to their arms by

‘means of screws d, d, d,; and their pressure
on the board may be regulated by set serews

¢, tapped through the secondary arms, and
having their points bear on the inner edge
of the spring slides. The construction of
these slides and the manner of their attach-

80

89

ment are plainly shown in the section Fig.

3. To reduce f-he friction on the board r.ua.

conical friction roller may constitute the
bearing part of this spring apparatus; the

| conical form of the roller being adapted to

the curve around which it has to pass. The

80

planing arms C, C, I have made five inches
deep; the openings, or slots through them

to receive the cutters are thirteen and a half
inches long and seven eighths of an inch wide.
The planing wheel may make from five hun-
dred to seven hundred and fifty revolutions
in a minute. It is hung in a sliding frame
which may be raised or lowered by means
oi the hand wheel L. 1, so as to adapt the

cutters to the thickness of the stuff to be

95

100

planed; for this purpose they may have a

range of five or six inches if desired.

- I will now proceed to deseribe another
modification of the planing wheel which T
have constructed, and have used without

the spring slides, although they may be used

in combination. |

“In Flg 6, Of the .'&ccoﬂlpaﬂying df&WlIlg

€ _ . _ { I have given a representation of the planing
with the face of the board near one edge

105

116

wheel above referred to as an improved

modification of that shown in Figs.2,and 3:

and in Fig. 7, I have represented one of the
arms as seen In a cross section either in the
lines ¥, v, or 2, 2, of Fig. 6. In making this

wheel I do not leave any throat through

irons or cutters, and the strips of metal by

| which they are fastened, entirely filling the
slots, or openings, made through the arms
| to receive them, The irons, or cutters are
| shown at o, 0, a rectangular strip of metal
| | 7, p, passes into, and fills a recess made in
varied about one eighth of an inch above -

the arms ¢, ¢, to receive it; ¢, Fig. 7, is a
screw that 1s tapped into the arm, the line
which receives 1t being parallel to that of the
tace of the iron, or cutter o, this screw has
a conical end 7, which passes into an opening
adapted to 1t in form, at the junction of

115

_ 5 1N an | the arms for the passage of shavings, the
about forty five degreeés upon the beard and - -

120

125

130
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__ the strlp , Wlth the arm C, one ‘half of sa,ld'

- opening being in each piece.
- that under this arrangement the end 7, of
the screw will operate as a wedge and will
effectually fasten the iron, or cutter in place;
~ the rectangular form of the strip p, w
- sure a direct bearmg on the cutter, and pre-

- vent all danger of 1ts shifting while bemgﬁ
~ tightened. To each arm there are two such
- Ex-
~ cepting in the particular arrangements above __
- set forth, the plenmg wheel is like that first
o descrlbed _
~ In Fig. 1 \{[ is the tonomng, and N, the
grooving heed a separate lateral view of
These

screws, say in the lines ¥, v, and 2, 2

which is given i Figs. 4, and 5.

~ heads I have made nine 1nches in diameter.

20

25

. that 1t 1s intended to groove. |
. cutters %, are also four in number; these

85

On the tonguing head there are four cutters

f, which cut the upper shoulder or rabbet,
of the tongue, and two, ¢, g, which cut the

. under rabbet between these there are two.
-~ shorter cutters h, and ¢, one of which, A, 1s
~ straight on its edge and serves to ]omt the
o *edge “of the tongue; and the other, ¢, hollow
so as to chamfer, or take off its sharp angles,
‘thus preparing it to enter freely into the

groove. The grooving head N, constitutes
also a jointing head, as it serves to reduce

boards to a width as well as to groove them.

It has for this purpose four wide cutters i,

stand out from the jointing cutters to a suffi-

_cient distance to cut the groove to its proper
- depth.  These hea,ds I neually malke of cast
~ iron, and I confine the cutters in place by
- means of screws, the heads of which are seen

-~ at m, m; these SCrews are made tapering, and

- 40
. Dplece n, 7, ‘against the cutters and hold them

- firmly in their places; they are therefore

. very readily removed and " adjusted. The
~ . tonguing and grooving heads may be raised

- 45 and lowered at pleasure; and the tonguing

. :. '.ledt}lS

as. they screw 1n they press out the wedge

head may be moved in and out, in the ordi-

nary way, to. adept it to stnﬁ of different |
These heads  should make about

- two thousand revolutions in a minute.

The

machlne may be thrown mto and out of gear |

It will be seen

will 1n- |

of the pulle

The grooving:

e eds

s

b lneens of a lever T T, In a manner well s
known and which will be seen by inspection;
this machine may be drlven by any adequate: o

power.
" In the drawmg O, represents the main

driving wheel, carrying a belt P, ‘which

oives motion to the main drum shaft at the o

rear end of the machine, which shaft car- _

ries the respective belts, as that marked I,
which gives motion to the planing wheel, Q

'_60:
which gives motion to the feeding rollers

and U, U which drive the heads M, and N. -
The belt Q drives the pinion R on the shaft =

'S, and the gearing therew_rth_ '
connected, as: will be seen readﬂy by 1n-

65

specting the drawing. This gearing may of |

| course be varied from the arrangement rep-
_resented and the proper speed of the mov-
‘ing parts may be regulated by the relative

sizes of the respectwe wheels, drums, and 7¢ |

pulleys, in a manner well understood by

every machinist.

‘T have spoken of two arms
‘and cutters on the planing wheel, there may, -~ .

however, be three, or more, but two will be ”

found Suﬂiment and I beheve, best.

.79

- Having thus fnlly described the nature of
‘my planing. machine, and shown the con- =
“struction and operatlon of the respeetlve o
parts thereof, what I claim therein as new, -

, | and desire to secure b}r Letters Patent, 1s—
‘of sufficient width to joint the thickest board |

80

The particular manner in which I form .

and arrange the parts concerned in fasten-
‘ing the cutters, or irons, in the planing

_Wheel under that form or modification of
it Wthh is last described in the foregoing

¥

specl

a5
cation; these parts- consisting of the

strip of metal p, inserted in the arms, and

of the tonguing, |

of the screws ¢, with their tapering points r,
‘arranged and operating as set forth, and
‘also the analogous arrangement of the screws
‘and wedge pieces for fastening the cutters
grooving, and jolnting
‘the Tespective irons, or cutters of

these heeds being formed, arranged, and

eomblned 1n the manner mbove deserlbed

BENJ AMIV BICKNELL

Wltnesses L
Twaos. P J ONES -
ED‘WIN L. BRUNDAGE

_' ‘9'5[ -
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