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UNITED ST dLTES PATENT ()FFICE

: WILLIAM D KELLY OF OHIOAGO ILLINOIS

DOVETAILING AND TENONING MACHINE

Spemﬁca,tmn of Letters Patent -

| Pa,tented Aprll 16, 1907

Applmatlnu filed ﬁngush 27, 1906 Serml No 332, 188

Ta all whom it may concerm:
Be it. known that I, WiLLiam D. KELLY a

~ citizen of the United States, residing at Chi-

cago, I the county of Cook a,nd State of 1lh- |
IlOlS have invented certain new and useful
Improvements in Dovetailing and Tenoning

- Machines, of Wthh the followmﬂ' Is & spemf ca-
- tion.

10

This mventlon rel&tem more pa,rt:tcularl v t0

the makmn of what are known or termed.
“dovetails, 7 blind, and other tenons and

 mortises 111 the ends of boards or strlps of

. tenons and mortises without removing the
‘section of the wood occupying the place of

20
25

35

- 4.0

- out- bulgm

wood.

- The ob ects of the mventlon are to employ |

cdies so arranged and operated as to form the

the mortise; to furnish- an upper and lower

die, the upper one of which is given a power-
ful or forcible stroke by which the section of
~ wood for the mortise is drwen bodily into the |

fiber of the main wood below the base of the

tenon and mottise; to construct an upper die
lower die with the upper die movable
and the lower die fixed andreceiving between
the dies a piece or strip of wood, with the dies
so operated as to crush the sectlon of wood
for the mortise bodily into the fiber of the
wood at the base-line of the tenon and mor-

and a

tise; to furnish a backing-plate and guide

_ with an upper and lower strlpper coacting
~ with a movable upper die and a
~die for receiving and supporting between
the strippers and dies the piece or strip of
wood to be acted upon; to furnish a backing-
~ plate and a jaw or guard codperating with a

fixed lower

movable upper die and a lower fixed die for

foreibly driving the section for the mortise
into the fiber of the.wood below the
base-line of the tenon and mortise and pre-
‘venting the in-driven section of wood from |
so as to destroy the continuity of

bodily

the face of the plece or strip of wood; to form

~a tenon and mortise by bodily drivi ng the

mortlse—sectmn of the wood into the ﬁber of

" the main portion of the wood below the base-

- line of the tenon and mortise; to form a dove-

55

~ tenon and mortise, and to improve generally |

‘tail, blind, or other tenon havmg the mor-
tise-section bodily driven into the fibers of
‘the wood below the base-line of the tenon and

mortise; to form a tenon havi ng the mortise
produced with straight side walls and a

straight nnmterrupted base-wall by forcibly
‘driving the section of the mortise into the

fiber of the wood below the base-line of the

ously

of the board or strip
block 3 extends below the lower face or edge
of the lips or punches and forms a jaw or

the constmctlon a,nd operatmn of the dies

and the: forma,tmn of the tenon and mortlse' '

asa whole.

The invention cons_ﬁsts in the features Of

‘construction and operation of the dies and
‘the coacting parts therefor and the features
“of formation for the tenons and mortises.

00 '-

In the drawings, Figure 1 is a side elevation '

~of a press adapted for supporting and operat-
ing the forming-dies for the tenons and mor-

tises, which are > shown in positionon the base;
Fig. 2 a sectional elevation of the movable

| upper dle the fixed lower die, the backing-
plate, the plece or strip of WOOd and the'
.press—-hea,d and table supporting and carry-
g the dies, with the movable die in1its ele- -

V&ted posatlon Fig. 3, a similar view to Fig.

70 .

2, with the movable upper die 1 1its de- .

scended position for the two dies to operate
and form the tenons and mortlses simultane-

in both ends of the piece or strip of

wood; Fig. 4, a front elevation of the upper

and 10we1' dles and

Shown in Fig. 4; Fig. 6, a cross-section look-
ing down, taken on [ine 6 6 of F1g. 4; Kig. 7, a

bottom view of the support for the lower;
stripping-plate; Fig. 8, a detail in perspective
of the lower strlppmo*—plate Fig. 9, adetallin

their supports and the B
backing-block for the piece or strip of wood; -

8C
Fig. 5, a sectional front elevation of the parts .

perspectiveol the upperdie andits supp orting- -

head; Fig. 10, a‘detail in perspective of the

lower dle and’ 1ts support; Fig. 11, a perspec-
tive view of a piece or Strlp,‘.ﬂof Wood with the

o

tenons and mortises formed :in aeach end

thereof Fig. 12, a sectional face view of the

plece or strlp of wood with the tenons and
‘mortises in each end thereof;['ig. 13, a ‘per-
spective view, in sectional edge ele vation, of
the pilece or Strlp of wood and the IILOI'tISB

therein; and Fig. 14, a perspective view of a

95

plece or strip of wood with open tenons and

mortises formed in each end,thereof. I

"F T

‘The upper die in the construction shown

consists of a plate 1, with an ear 2 at each

100

end and hawng a dependmﬂ wall or block 3,

on which and integral with which are formed
‘the lips or punches 4, with openings 5 be-

tween them and of the Tequisite contour;ﬂto

105

produce dovetail tenons and mortises, and

the number of lips or punches and opemngs

can be varied to suit the number of tenons

and mortises to be made or formed in the end

of wood. The wall or

I1Io
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oguard 6 to abut aﬂ'amst the face of the board
or strip of wood and prevent out-bulging of
the in-driven section of wood for the mortise.
A screw or bolt 7 passes through each ear 2

and enters a cross-head 8 for attaching the
upper die as a whole 1n a recess 9, formed 1n

the cross-head, as shown in Fig. 9 and addi-
tional strength of attachment for -
die to the cross-head is furnished by screws
or bolts 10 passing through the cross-head
and into the body of the die.
head 8 in the construction shown has an up-
wardly-extending stem 11 for connecting the
cross-head and upper dle Wlth the head of
the press.

A backing-plate 12, h&vmg at 1ts upper

end a strlppmg—plate 13, 1s located below
and at the rear of the upper die when in 1its
elevated position, as shown in Fig. 2, and
this baclunmplate on one side has a guide or
rest 14, against which one side edge of the
board or Strlp of wood abuts when in pOSI-
tion for making the tenons and mortises in
the ends of the board or strip of wood. The
gulde or rest 14, as shown, 1s entered into a
recess 15, formed in the face of the backing-
plate 12, as shown in Kig. 6, and 1s secured in

pOSlthIl by means of sorews or bolts 16, as |

shown, or in any other suitable manner, or
this gmde or rest 14 could be formed direct

~with or be made adjustable on the backing-

35

plate. The backing-plate has a rearwardly-
extending flange 17, through which bolts 18
pass and enter a bed plate 19 for securing

the backing-plate in pomtmn on the bed-

" plate and in proper relation to the forming-

40

dies and the piece or strip of wood for locat-
ing the piece or strip of wood in position to
have the forming-dies operate on the ends of
the piece or Strlp of wood and simuitaneously

form the tenons and mortises thereon and |

~ therein.

4_5
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The lower formmg—dle in the construction
shown consists of a wall or block 20, formed
with or suitably secured to the base-—pla,te as
shown in Fig. 10. - The wall or block 20 h&s
secured thereto by bolts or screws 202,
plate 21, hawnn' thereon the lips or punches
22, with' openings 23 hetween them and con-
stltutmg the lower forming-die, and the lips
or puncheg 22 and the openmgs 23 are of the
requisite contour to produce the dovetail
tenons and mortises in the end of the plece
or strip of wood. The plate 21 projects
above the upper face or edge of the lips or
punches, as shown m Fig. 10, and forms a
jaw or guard a0 ainst which the face of the
board or strip of wood abuts for the j jaw or
guard to prevent out-bulging of the 111—dr]ven
section of wood formmg the mortise. The
upper forming-die is movable downward,
and the lower die has a fixed position, and
the lips or punches of the two dies are in
alinement, so that when the upper die is

forced down the lips or punches and the

he upper

The cross-

Figs. 2 and 3.

_ _48_50,'888

simultaneously form in both ends of the
board or strip of wood the tenons and mor-

tlses which tenons or mortises will be of

uniform  con iguration with straight side

| opnenings between the lips or p‘m-ches will

70

walls and a straight base-wall for each mor-

tise, as shown in Kig. 11.
The lower die has a movable strlppmﬂ'—

-plate 29, with tongues 26 and openings 27 to

recelve, respectwely the openings and lips
or punches of the lower die, and this strip-
ping-plate 25 when in normal position 1s lo-
cated for 1ts upper face to lie, when the strip-

ping-plate 1s in normal pOSlthIl above the

lane of the upper edge or face of the lips or
punches of the lower dle as shown 1n Figs. 2
and 5. The str1ppmﬂ'—plate o5 at one end
has an extension 28, with a shoulder 29, form-
ing a stop and guide to coact with the guide
or rest 14 and limit the upward movement
and 1nsure the proper positioning of the

stripping-plate when 1n its raised or normal

position.

At each end of the stripping-plate 25 are
depending rods 30, which pass through holes
31'in the bed plate 19, and each rod is con-
nected or attached to or Tests on a cross
bar or rod 32, located below the bed-plate
19, as shown 1 in Flgs. 2,3, and 5. 'The cross
rod or bar 32 is armnged to be engaged by a
bar 33, attached at one end between ears 34,
dependmg from the bed-plate 19, by a pin or
pivot 35, so that the iree end of the bar 33
1s free to rise and fall. The free end of the
bar 33 has passing therethrough the end of
a rod 36, which rod extends up through a
hole 37 therefor in the bed-plate 19 “and
flange 17, and 1ts lower end 1s threaded and
receives a nut 38, forming a stop for the end
of the bar 33, and its upper end is threaded
into and receives a stop-nut 39 and 1s entered
into a cross-plate 40, and by means of the
nuts 38 and 39 the rod 36.can be properly
adjusted to give the required throw to the
bar 33 to raise the stripping-plate 25 and
retain such plate 1n 1ts normal or raised po-
sition, as shown in Fig. 2, and with the drop
of the bar 33 the Strlppmg -plate 25 is free

to descend with the forcing down of the

piece or strip of wood, as shown in Fie. 3

The attachmg—plate 40 for the rod 36 is
secured to the under side of the head 41 of
the press by screws or otherwise. The head
41 of the press has a socket 42, which re-
celves the stem 11 of the cross-head of the
upper die, and the stem 11 is locked in the
socket by a set-screw 43, entered into a boss
43* on the head of the press, as shown in
The head 41 of the press has
ears 44, which support a wrist-pin 45 of a
pitman 46 connected with a crank-shaft 47,
driven by a pulley 48 and a clutch mechan-
1SIm.
ported in suitable bearings at the upper end
of a standard or frame 49 of suitable con-
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(NOt shown.) The crank-shaft is sup- -
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struction which carries the bed—pla-te 50, '

constituting the movable horizontal section
of the bed-plate proper of the press, to which
bed-plate 50 1s attached the bed-plate 19,

~and, as shown, the attachment 1s by means
of bolts 51, passing through.the bed-plate 19
~and entermﬁ‘ the- bed—plate 50 for -the bolt

51 at one side to attach a plate 52, having a

flange 53, and forming a 0'111de for the edge

of the board or plece of wood in the arrange-
‘The horizontal movable bed-.

ment shown

plate 50 is adjusted in or out by means of

I5

20

35

40
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rods 54, as usual, and this bed-plate 50 1s
mounted on a plate or support 55, connected

by a web 56 with a vertical bed-—plate 57,
attached to the standard or frame 49 by
bolts 58, as usual, so as to be adjustable up

and down Vertm&lly, thereby raising the

bed-plate 19 with the lower fixed die thereon
into proper position, and the horizontal ad-

justment of the fixed lower die is obtained
through the movable bed—plate 50 in the
“usual 1 manner. '
The upper and lower dies are ad]usted to
~enter between them the piece or strip of

wood 59, and this adjustment practically is

obtamed through raising or lowering the

bed—plate proper of the press, and the posi-

tion. horizontally is obtained by adjusting
 the movable section of the bed-plate proper

of the press, and when adjusted the piece or
strip of wood 59 will be entered between the
upper stripping-plate 13 and the lower strip-
ping-plate 25, as shown in Fig. 2, with the

ends of the piece or strip of wood in proper
~ position to receive the thrust of the upper

‘and lower forming-dies and produce in the
ends the tenons 60 and the mortises 61, and

in producing the mortises the section of wood
occupying the space of the mortises is forei-
bly driven into the body of the wood for the

ﬁbers to coalesce and unite. and form a |
closely-impacted section 62 below the base-

line of the tenons and mortises, as shown in
Figs. 11, 12, and 13. . -
The tenons and mortises of Fws 11, 12,

and 13 are ““blind”’ tenons and mortlses SO
termed ; but the invention is applicable for

use and can be used for making open tenons
and mortises, as shown in Kig. 14, in which

the tenons 60 and the mortises 61 extend
across the full thickness of the piece or strip

instead of only partly across, as in Figs. 11,
12, and 13. "The tenons 60 a,nd the mortlses

61 are formed the same as described for the
tenons and mortises of Figs. 11, 12, and 13-
by in-driving endwise the section of the mate--
rial originally occupying the space of each

mortise, and' this in-driven section, forced
into the body of the wood or materlal is coal-

esced and united with the fiber of the body
and forms a closely-impacted section. similar

to the section 62 (shown in Figs. 11, 12, and
- 13) and below the base—hne of the fenons and

mortises.

into the fiber of the

o

The operatmn wﬂl be understood from the

foregoing description, but briefly 1s as follows:

‘The upper and lower forming-dies are adjust-

ed at the required distance apart for the

length endwise of the piece or strip of wood
to be operated upon, and when adjusted the
plece or strip of wood 1s entered between the

upper stripping-plate 13 and the lower strip-

70

ping-plate 25, with the upper forming-die

above and clear of the upper end of the piece
or strip of wood and with the lower form-
ing-die below the lower end of the piece or
strip. of wood, as shown in Fig. 2. The

75

plece or strip ‘of wood is held aﬂ‘mnst the

“backing-plate 12 and the side U’Lllde or rest 14
when in position, and its face on the side to

_80-

have formed therein the tenons and mortises

projects beyond the stripping-plates, with
the face of the piece or strip of wood in the

vertical plane of the face of the upper jaw or

guard 24, as shown 1n Fig. 2.

guard 5 and the face of the lower jaw or -

The head of

the press is carried down by the action of the :

pitman and crank-shaft for the under face of

the lips or punches 4 to engage the upper end
of the board or strip and have the lower end
thereof engaged by the upper face of the lips

90

or punches of the Tower die, and when both
the upper and lower dies engage with the -

-ends of the piece or strip of Wood the upper

die 1s given a powerful, firm, or forcible down-
thrust, by which the. sections occupying the
spaces for the mortises will be driven foreibly
body of the wood below
tenons and mortises, as-

The

the base-line of the
clearly shown in Figs. 11, 12, and 13.

the plece or strip of wood downward, and the

“action of the upper and lower dies Slmulta—-

neously forms in the ends of the piece or strip
of wood the tenons or mortises.
ward movement of the piece or strip of wood
forces the lower stripping-plate 25 down to
the limit of the down—thrust and with the
completion of the tenons or mortises the
press-head 1s returned to normal position by
the action of the crank-shatt and pitinan,
carrying with it the upper die, releasing such |

‘die from the end of the piece or strip of wood.

The' return movement of the head of the

press through the connecting-rod 36 raises

95

100

down-thrust of the upper formmg-dle forces

105

The down-

11O

115

the free end of the bar 33 for the body ofthe

bar to contact the cross rod or bar 31 and
through the rods 30 return the lower strip-
ping-plate to normal position, releasing the
tenons and mortises formed in the lower end
of the piece or strip of wood from the fixed

Tlower die, and with the return movement of

the upper forming-die the stripping-plate 13
acts to release the board or strip of wood
from the upper die. The piece or strip ot
wood after the upper die and the lower strip-

‘ping-plate have returned to normal position
can be removed by the operator, and when

| removed the parts are in position ‘for the en-

120,

125

130'
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' tering of another piece or strip of wood to be

operated on by the dies and have the tenons

and mortises formed in its end, which piece

~or strip of wood can be released as just de-

n

scribed. The operation can be repeated un-
til the required number of pieces or strips of
wood have been operated upon in the man-

- ner described. |

IO

- The lips or punches of both the upper an

lower forming-dies do not act to remove any
portion or section of the body of the piece or
strip of wood, but operate to forcibly drive
the section of the wood occupying naturally

- the space of the mortises bodily and directly

L5

20

into the fiber of the wood below the base-line
of the tenons and mortises, and this section

of wood so driven into the fiber will be im-
pacted and coalesced with the body. of the
wood and not forced outward, for the reason
that when the section for the mortise is for-
cibly driven to place in the body of the wood
the jaws or guards of the upper and lower die
1mpinge against the wood and prevent any

- out-bulging of the mn-driven seetion, so that

25

when completed the tenons and mortises will
have straight side walls and a straight base-
wall without any break or interruption in the
base-wall, and the plane of the face of the

preceor strip of wood at the point of in-driv-

30

Ing the mortise-sections will not be impaired
or rendered unsightly by any out-bulging. It

- will thus be seen that tenons and mortises

35

. into the

40

45

55

60
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are quickly and rapidly formed in the ends of
pieces or strips of wood, and this without re-
moving any portion of the wood to form the
mortises; but all of the wood will be retained,
as the mortise-sections are forcibly driven

iber of the body of the wood below
the plane of the base of the tenons and mor-

tises, and thiswithout impairing the strength |

of the tenons and the mortises and the piece
or strip of wood at the base-line of the tenons
or mortises. g

The arrangement of dies and backing-sup-
port shown 1s vertical ; but the dies and back-
Ing-support could be arranged horizontal,

one of the dies being movable and the other |

fixed, as 1n the construction of vertical dies,
or both dies with either arrangement could
be movable. The process or method of the

present mvention consists in driving endwise
“and lengthwise into the body of the wood or
material that section or portion of the wood |

Eresent and the re-
the mortise or recess, -

or material originally
moval of which forms .
leaving the tenon or tongue in position, and
the process or method of the present inven-
tion forcibly drives, crushes, or wedges into
the body of the wood or material either by a
quick, sharp, and positive thrust or pressure
or by a force of pressure sufficiently strong to

carry ahead of the lips or punches the mor- i

t1se-section of the wood or material which re- |

mains unbroken or intact and is embedded or
1mpacted into and solidified with the body of

(

850,888

' the wood or material in the line of the mor-

tise or recess and below the base-line of the
tenon and mortise and becomes an integral
part of the body of the wood without any
material out-bulging at the point of impacting
or wedging the section into the body of the.
wood or material. The invention and the
process or method of making tenons or
tongues and mortises or recesses is specially
designed and applicable for use in producing
dovetall work, but can be used in the forma-
tion of other joints or unions having entering

tenons or tongues and recelving mortises or

recesses. The process or method of the in-
vention can be carried out by means of the
dies, backing-support, and stripping-plates

‘with a suitable press, or the dies can be other-

wise operated so long as the operation is of a
nature to catse the dies to impact or wedge
the mortise-section of the wood or material
f9r1(3ibly into the body of the wood or mate-
rial. o | -
- What I claim as new, and desire to secure
by Letters Patent, is— _ .
1. In a dovetailing and tenoning machine,
the combination of a movable tenon and
mortise forming die, a fixed tenon and mor-

tise forming die, and a backing support be-
tween the two dies, for the dies to act and si-
multaneously form the tenon and mortise at

and 1n both ends of the material operated
upon, the mortise being formed by endwise
In-driving the section therefor into the body
of the material below the plane of the base of
the tenon and mortise, substantially as de-
scribed. o -

2. In a dovetailing and tenoning machine,
the combination of a movable tenon and
mortise forming die, having punches and
openings thereon, a jaw overhanging the

punches and carried by the die, a fixed tenon

and mortise forming die having punches and
openings thereon, a jaw overhanging the
punches and carried by the die, and a back-

ig-support between the two dies, for the

dies to act and simultaneously form the
tenon and mortise at and 1n both ends of the
material operated upon, the mortise being

 formed by endwise in-driving the section
{ therefor into the body of the material below

the plane of the base of the tenon and mor-

| tise, substantially as described. '

3. In a dovetailing and tenon forming ma-.

chine, the combination of a movable tenon

and mortise forming die, a fixed tenon and
mortise forming die, a backing-plate between

- the two dies, a stripping-plate fixed on the
backing-plate to coact with the movable die,
- and a movable stripping-plate to coact with

' the fixed die, for the dies to act and simulta-
| neously form the tenons and mortises, the

mortise being formed by endwise in-driving
the section therefor into the body below the
plane of the base of the tenon and mortise,
substantially as described. ' '
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4. In a dovetailing and tenoning machine, |
the combination of a movable tenon and
mortise forming die having punches and
openings thereon, a jaw overhanging the
punches and carried by the die, a fixed tenon’

“and mortise forming die having punches and

openings thereon, a - jaw overhanging the
- punches and carried by

the die, a back-

‘ing-support between the two dies, a strip-

IO

‘ping-plate fixed on the backing-plate to coact

- with the movable die, and a movable strip-

ping-plate to coact with the fixed die, for the |

dies to act and simultaneously form the ten-

~ons and mortises, the mortise being formed

5

by endwise in-driving the section therefor-
~1nto the body below the plane of the base of

"~ the tenon and mortise, 'SUb‘Stantially as de-

- 2(.}_

sceribed. -

5. Ina d'oveita,iliﬁg;and tendning-:machine,'
the combination of a movable upper tenon

- and mortise forming die, a fixed lower tenon
- and mortise forming die, a vertical backing-

support between the two dies; for the dies to

act and simultaneously form the tenon and

mortise at and in both ends of the material

~operated upon, the mortise being formed by
- endwise driving the section therefor into the

. body of the material below the plane of the |
- tenon and mortise, substantially as deseribed.
6. In a dovetailing tenoning machine, the

combination of a movable upper tenon and

- mortise forming die, a fixed lower tenon and

mortise forming die, a vertical backing-sup-
‘port between the two dies, an upg'er strip-

ping-plate coacting with the upper die, and a

ower stripping-plate coacting with the lower

die, for the dies to act and simultaneously
form the tenon and mortise at and in both

ends of the material operated upon, the mor-
tise being formed by endwise driving the sec-
~ tion therefor into the body of ‘the material
plane of the tenon and mortise,

40

~below the (of the
substantially as described. .

45

- and mortise forming die, a vertical backing-

- support between the two dies, a

xed upp
stripping-plate coacting with the movable
upper die, and a movable lower stripping-
plate coacting with the lower fixed die, for

~ the dies to act and simultaneously form the

tenon and mortise at and in both ends of the

- material operated upon, the mortise being

55

- -h:.60

formed by endwise driving the section. there-

for into the body of the material below the

~ plane of the tenon and mortise, substantially

as described. _ '

8. In a dovetalling and tenoning machine,
the combination of a movable tenon and:
- mortise forming die, a fis
~tise forming die, a fixed backing-support be-

" tween the two dies, a stripping-plate for the

65

upper die on the backing-support, a movable

stripping-plate for the lower fixed die, and

el

Ixed tenon and mor- |

- 7. In a dovetailing and tenoning machine, |
the combination of a movable upper tenon
and mortise forming die; a fixed lower tenon |

| 13. In a dovetailing and tenonin

i

means for ra,iéilig the plate coincident with
the raising of the movable upper die, substan-

tially as described.

9. In a dovetailing and tenoning machine,
‘the combination of a movable tenon and

W

mortise forming die, a fixed tenon and mor-

70; .

tise forming die, a fixed backing-support be- -
‘tween the two dies, a stripping-plate for the

Iupper die on the backing-support, a movable
stripping-plate for the lower fixed die, rods

depending from the lower stripping-plate, a
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cross-rod, a swinging bar for engaging the
cross-rod, and a connection between the

swinging bar and the support for the mov-
e
- 10. In a dovetailing and tenoning ma- |

able die, substantially as described.

chine, the combination of a movable tenon

| and mortise forming die having punches and

openings for making the mortises and ten-

ons, a fixed tenon and mortise forming die
“having punches and openings for making the

mortises and tenons, means for giving the

| movable die a powerful thrust, a backing-
plate between the two dies supporting the
piece to be operated upon, and an overhang-
g jaw for each die to coact with the back-

ing-plate, substantially as described. j:

11. In a dovetailing and tenoning ma-
chine, the combination of a movable tenon
and mortise forming die having punches and

openings for making the mortises and ten-

o
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ons, a fixed tenon and mortise forming die

having punches and openings for making the
‘mortises' and tenons, means for givin

o the
movable die a powerful thrust, a baci:ing'—'-
plate between the two dies supporting the

plece to be operated upon, an overhanging
jaw for each die to coact with the backing-
plate, a stripping-plate for the movable die,
and a stripping-plate for the fixed die, sub-
stantially as described. D

100 .
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12. In a dovetailing and tenéniiig; ma-~

| chine, the combination of a movable die and
a lixed die of corresponding shape, a backing-

plate between the two dies, and means for

oiving the movable die a powerful thrust for

ITO.

simultaneously forming the tenons and mor-

tises by both dies, substantially as described:
O 1YL~
chine, the combination of a movable die and

. D] : I 5o :
a fixed die of corresponding shape, a backing-

‘plate between the two dies, means for giving
the movable die a powerful thrust for simul-

taneously forming the tenons and mortises

by both dies, a stripping'—-plate for the mov-

o

']:_.20 o

able die, and a stripping-plate for the fixed

die, substantially as described. . _
14. In a dovetailing and.tenoning ma-

chine, the combination of a movable die’and
a fixed die of corresponding shape, a backing-

plate between the two dies, means for giving

“the movable die a powerful thrust for simul-
taneously forming the tenons and mortises -
by.'both dies, a fixed stripping-plate on the
backimg-support to coact with the movable



=

1

| dle and a movable stripping-plate to coact
~ with the fixed die and operated coinciden-

~tally

10

with the movements of the movable
die, substantially as described.

15 In a dovetailing and tenoning ma-

chine, the combination of a movable die and

a fixed die of corresponding shape, a backing-
plate between the two dies, means for giving

the movable die a powerful thrust for simul-
taneously forming the tenons and mortises
by both dies, a fixed stri ping-plate carried
by the backin@—plate andp

- movable die, a movable Strl%pmﬂ*—plate CO-

e

20

acting with the fixed die, and a connection
between the movable stuppmg-—-pla,te and the

- movable die, substantially as described.

16. Ina dovetaﬂmﬂ* tenoning-machine, the

combination of a movable tenon and mort]se_
forming die having punches and openings for

making the mortises and tenons, means for
supportmg and maintaining the material in
the plane of the movement of the die, and
means for giving the die a powertul thrust
substantially as described.

17. In a dovetailing tenoning-machine, the
combination of a movable tenon and mortise

- forming die having punches and openings for

30
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malﬂnn‘ the mortises and tenons, means for

g1ving the die a powertul thrust, and a back-

ing-plate supporting and mamtmmnﬂ* the
material in the plane of the movement of the

movable die and in position to be operated

upon by the punches of the die, substantlally
as descrlbed

In a dovetailing tenomno -machine, the
combmamon of a mova,ble tenon and mo_rtlse
forming die having punches and openings for
making the mortises and tenons, means for

giving the die a powerful thrust, a backing-
plate supporting and malntammg the mate-

rial in the plane of the movement of the mov-

able die and in position to be operated upon
by the punches of the die, and a jaw on the

die at the rear of and pro]ectmq beyond the
end of the punches and coacting with the
backing-plate for preventing out-bulgmo' of
the material from the action of the die, sub-

stantially as deseribed.

19. In a dovetalling tenoning-machine, the
combination of a movable tenon and mortise
forming die having punches and openings for
making the mortises and tenons, means for
o1ving “the die a powerful thrust, a backing-

plate supporting and mamtammg the mate-

rial in the plane of the movement of the mov-
able die and in position to be operated upon
by the punches of the die, a jaw on the die at
the rear of and pro: ectmg beyond the end of
the punches and coacting with the backing-
plate for preventing out- bulgmg of the mate-
rial from the action of the die, and a stripping-
plate on the end of the baclﬂnw—plate for hold-
ing the material against end movement on
the return of the die, substantlally as de-
scribed.

coacting with the

850,888

20. In a dovetailing tenoning-machine, the
combination of a movable tenon and mortise
forming die, means for giving the movable
die a poweriul thrust, a b&ckmg plate for
supporting and mamt&}mnﬂ' the material in

the plane of the movement “of the die, and a
jaw on the die at the rear of and pr()]ectmﬂ'
“beyond the end of the punches of and coact-

ing with the backing-plate for preventing
out-bulging of the material from the action of

the die, substantially as described.

21. In a dovetai ling tenoning-machine, the

combination of a movable tenon and mortlse

forming die, means for giving the movable
die a powerful thrust, a backing-plate for
supporting and ma,mtalmno' the materml 1N
the plane of the' movement “of the die, a jaw
on the die at the rear of and pr()]ectmg be-
yond the end of the punches and coacting
with the backing-plate for preventing out-
bulging of the material from the action of the

76
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die, and a fixed stripping-plate on the end of

the backing-plate for preventing end move-

ment of the material with the return of the

movable die, substantially as described.

22, In a dovetaﬂing. -and tenoning ma-
chine, the combination of a tenon and mor-
tise forming die, a backing-support coacting
with the die and maintaining and holding the
material in position in the plane of the move-
ment of the die for the die to act and form
the tenon and mortise at and in the end of
the material operated upon, the mortise be-
ing formed by endwise in-driving the section
therefor into thﬂ body of the material below
the plane of the base of the tenon and mor-
tise, substantially as described. .
©23. In a dovetailing and tenoning ma-

- chine, the combm&tlon of a tenon a,nd mor-

tise fmmmw cdie having punches and open-
ings, a jaw on the die at the rear of and pro-
jecting beyond the end of the punches and 8
backing-support coacting with the die and

maintaining and holding the material in po-

sition in the plane of the movement of the die
for the die to act and form the tenon and
mortise at and in the end of the material op-
erated upon, the mortise being formed by
endwise .In-driving the section therefor into
the body of the material below the plane of
the b&se of the tenon and mortise, substan-
tially as described.

24. In a dovetailing and tenoning ma-

- chine, the combination of a pair of tenon and

mortise forming dies, and a backing-support
between the two dies for the dies to act and

.slmultaneouslv form. the tenon and mortise

at-and in both ends of the material operated
upon, the mortise being formed by endwise
in-driving the section therefor into the body
of the material below the plane of the base of

the tenon and mortise, substantlally as de--

scribed.

25. In a dovetailing and tenoning ma-

' chine, the combination of a 'pELlI’ ol tenon and

Qo
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mortise forming dies hawng punches and_

openings thereon, a jaw for each die over-

hanging the punohes and a backing-support

between the two dies for the dies to act and

simultaneously form the tenon and mortise

at and in both ends of the material operated
upon, the mortise being formed by endwise
in-driving the section therefor into the body
of the material below the plane-of the base of
the tenon and mortise, substantlally as de-

scribed.

26. In a doveta,llmg and tenoning ma-
chine, the combination of a pair of tenon and
mortise forming dies, a backing-plate be-
tween the two dles and a stripping-plate for

‘each die, for the dies to act and stmultane- |

ously form the tenon and mortise, the mor-
tise bemﬂ' formed by endwise 1n—dr1wn0' the

bBGtIOIl therefor mto the body below the o

plane of the base of the tenon and mortlse
substa,ntlally as described.

.7 _

20

In a dovetailing and tenoning ma- .
chme the combination of a pair of tenon and

'.mortlse forming dies having punches and

openings thereon a jaw for each die over-
ham*mg the punches a backing-support be-

tween the two dies, and a stripping-plate for
“each die, for the dies to act and simultane-
ously form the tenon and mortise, the mor-
| tise being formed by endwise in-drivi ng the
 section therefor mto the body below the
plane of the base of the tenon and mortise,

substantlally as described.
' WILLIAM D. KELLY

Wltnesses
~ Oscar W. BOND
WALKER BANNING.
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