- No. 787,450, - PATENTED AUG, 25, 1903.
* -. 'W. J. MoNATUL. o
 TENONING MACHINE.

| APPLIUAT,IOH FILED JAN. 20, 1903, |
NO MODEL. ‘ . 3 BHEETS—SHEET 1.

b TR
W
_ W
A

s

|
-
[ S —
K

"":.r s : )
ez .y
A, Iy 3
. el . :
GHITTTH D S ==
oy —
! ¥
' - m r . - ! ' ..
: ay

T

————— 1 e e«

li'-

-

[ - » .
I-
e o — St 1T E E . e o

iy e . L d L} L} [ ]

li'g

J

X

o]

J—J
1 L 4 . [ ] E 3 [ ] r ] [ ] n ey o ] a
il

.
L
V

"EE R mm L P L oy

(il

™

I
)

Y" 'LI,., s il
(L E V5

-—“_‘

-

[T ——
ER ]
—- 1

T

|I’III

l
(&

i

|
i
74

i

bt Ll Lok = T T~ PR

——rl . =

Al mmunmgi

WITNESSES: - /NVENTOF?.

%ﬁ? / A2l iamn JJZZJ&JJZ |

' _ By o
(Ve ) - ' M’é;

(" o . ATTORNEYS.




No. 737,450. ' - - PATENTED AUG. 25, 1903.
'TENONING MACHINE.

APPLICATION FILED JAN, 20, 1903,
NC MODEL,

4 29I —

3 SHEETS—SHEET 2.

IIE— 20

]
L ] .
ﬁ.‘_

L] -
| e T
LY -
-----
-

LY
e

79

WITNESSES: - - INVENTOR

TS forton) William S Mzl

ATTORNEYS.

"THE NORRIS PETERS €O, PHOTO-LITHO., WASHINGTON, D. C.




 No. 737,450, - PATENTED AUG. 265, 1903.
o - W. J. MoNAUL., - -
- TENONING MACHINE.
" APPLICATION FILED-JAN. 20, 1003, |
NO MODEL. | h 3 BHEETS8—SHEET 3.

T — '
e /2 g

26 AR S
T I T T 7 -
774 [ il L. 1 Lg 2.
L 2 P i g &9 H”""”“”l 20
i L 35 | Lol L LTI e
o i 25 =
| =[] or
| =
| | =
i =| S
Z=% X% A\
W == AV
| 22 ¥ % = 7 N
o L - —— 1
B [ N ' = =4 K
| L 1T A o —ra=g
jé' | - HITHIET AIANENEREY —27 | 15?»'
20 /’36' 29 74
WITNESSES: ) IN vmroﬁ .

Ttdos forrbogss | - 77{722&}?3 J ;J[C._/}&ZJZ

W o "75‘“‘0 l<:
K—w I | ATTORNEYS

THE NORRIS PETERS €O., PHOTO.LITHO,, WASHINGTON, D, C.




IO

L5

20

“ends of the log, after which the carriage is
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30

35

40

vention.

 No. 737,450;

UNITED STATES

j?atented August 2D, 1903 :

PATENT OFFICE.

P

~ WILLIAM JOHN McNAUL; OF BUTTE, MONTANA.

TENONING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 787,450, dated August 25, 1908.
Application filed January 20, 1903, Serial No. 139,819, (No model.)

To all whom it may concerm:

Beitknownthatl, WILLIAM JOHN MCNAUL,
a citizen of the United States, and a resident

of Butte, in the county of Silver Bow and State -

of Montana,have inventedanewandImproved

Tenonine-Machine. of which the followingisa
ot w) 2 | . | ot e

full, clear, and exact description.

This invention relates to improvements in
machines for making tenons on one or both:

ends of timber adapted for use in shoring
mines and for other purposes.
The improved machine embodies a carriage

adapted to automatically load itself with a log-

and equipped with a dog which at one end of
the machine is operated automatically to
clamp the log, while at the other end of the
machine the dog is released in like manner
and prior to the discharge of the finished log
from the machine.
moves through the machine the log is pre-
sented to a gang of four saws, which operate
in two directions to remove slabs from the

turn to thelog. The continued movement of
the carriage again presents the log to a second

cang of saws, which operate on the partially-

finished log to remove other pieces or slabs

therefrom and to complete the tenons on the
ends of thelog. The carriage is now reversed
or restored to its initial position, and asit ap-
proaches the delivery end of the machine the
dog is retracted, and finally the log, with
completely-formed tenons on its ends, is dis-

charged automatically. |

Further objects and advantages of the in-
vention will appear in the course of the sub-
joined description, and the novelty will be de-
fined by the annexed claims.

Reference is to be had to the accompanying

drawings, forming a part of this specification,
in which similar characters of reference indi-
cate corresponding parts in all the figures.

- Figure 1 is a plan view of a tenoning-ma-
chine constructed in aceordance with this in-
Fig. 2 is a side elevation thereof.
Fig. 3 is anend elevation looking at the right-
hand end of the machine shown by Figs. 1 and
2. Figs. 4, 5, and 6 are enlarged detall views

As the loaded carriage.

carried through the machine. Figs. 7 and 8

are views in plan and side elevation, respec-
tively, on an enlarged scale, of one of the main
beams and showing the relation of certain
racks thereon. Ifig. 91isa detail cross-section

on the line 9 9 of Fig. 8. Ifig. 10 is an en-

larged plan view of one of the log-carriages.
Fig.11is a detail sectional elevation, the plane
of the section being indicated by the dotted
line 11 12 of Fig. 12; and Fig. 12 is a view 1n
side elevation of the log- carriage shown by
Fig. 11. |

A indicates a series of posts or columns
which are suitably anchored to a foundation
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of masonry or other material, and said col-

umns carry parallel beams B, which support
the several operating parts of the machine,
and thereby constitute the mainframe. Near
one end of the beams B are provided journal-
bearings ¢, whieh support a shaft C, that is
equipped with a pair of sprocket-wheels c'.
The main frame is provided at its other end

with shaft-bearings d, which support the driv-

ing-shaft D, that is equipped with a pair of
sprocket-wheels d', said shaft D being also
provided with a suitable belt - pulley, (not

shown,) whereby the shaft D constitutes the
driving-shaft for the log-carriages, while the

shaft Cisanidleshaft. The sprocket-wheels
o d' are in alinement with each other and re-

ceive the endless sprocket-chains H, the same

being capable of a traveling motion length-
wise of the machine and driven by the

‘sprocket-wheels on the shaft D. "T'he travel-
ing chains constitute an endless carrier which
is equipped with a series of log-carriages, (in-

dicated generically at IF ¥',) said carriages be-

ing peculiarly constructed, as hereinafter.

fully deseribed.
- The beams

a series of idle rollers 5, (see Figs. 1 and 2,)
said rollers being disposed lengthwise of the
machine and arranged in a row across one end
of the frame thereof, so as to place a log of
the proper length on one end of the frame
and in the path of the carriages which travel
with the endless carrier. At theloadingend

of the machine I provide a pair of segmental

B pl*oject beyond the columns
| A at one end forasuitable distance to receive
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co of one of the carriages, showing some of the | racks b, having the teeth on their outer edges,
fastened at one end to the

different positions which it-assumes as it is | the racks being
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beams B and having their upper overhanging
ends fastened to a stay-bow 7, the latter be-
~Ing secured to the beams B. At the delivery
end of the machine, adjacent to the shaft D,

5 I provide other segmental racks, 8, which are
~ formed with teeth on their inner opposing
edges,(see K'ig. 1,) and theseracks are secured
firmly tostay-bows 9, the latter being fastened

- to the beams B.

10 Above the beams B, constituting the main
framework, I provide a pair of track-rails G,
‘the same lying below the horizontal plane of
the upper lead forming a part of the endless
carrier for the log-carriages. These track-

— - ol

» 5 rails & extend practically from the shaft C

to the shaft D, and they lie in the path of the
carriages I' F', so that the latter when loaded
‘with the logs will ride on the track-rails.
Kach track-rail G is provided with two racks
2o 10 11, the racks 10 being secured in corre-
sponding positions on the rails G and the.
racks 11 likewise having corresponding rela--
tion on said rails G. The racks 11 are ouf of .
~alinement and in rear of the racks 10, as more
25 clearly indicated in Figs. 1,7,8,and 9. The.
ralls & are furthermore provided with longi--
tudinal channels g in the upper faces thereof, -
and in said channels are secured or formed
the racks 10, whereas the racks 11 are formed
30 on plates that are fastened to the inner or op-
posing faces of the rails G. Between the
loading-point formed by the rollers 5 and the }
racks10onthe rails G the machine is equipped
with a gang of saws, (indicated at 1212% and
35 13 13%,) each saw being carried by a suitable:
arbor and adapted to be driven in any suit-.
able way. The saws 12 12* are horizontal,
while the saws 13 13* are vertical, said verti-
cal saws being disposed at one side of and
40 close to the path of cutting of the horizontal
saws 12 12%, whereby the saws of the gang are
adapted to cut in two directions on the end.
portions of the log for the purpose of cutting
pleces of material from said log preparatory |
45 to forming the tenons on the end portions of
the same. A similar gang of saws is disposed:
adjacent to the track-rails G and in positions
between the racks 10 and 11 thereon, said
~~ second gang of saws contemplating the em-
50 ployment of horizontal saws 14 14* and ver-!
tlcal saws 15 15%, said saws being disposed
relatively to each other in the same way as
the first-described gang of saws. s
| I will now proceed to desecribe the construc- |
55 tion of the log-carriages F F'; but as these:
two carriages are constructed and operated.
in the same way a description of one will an-
swer for the other. Xach carriage has a pair
of bed-plates 16 17, united firmly together by
6o cross-rods 18, which fasten the bed - plates |
. firmly to corresponding links of the endless |
chains that form the traveling carrier. The.
bed -plates 16 17 are provided with slots 19, |
forming guideways which receive the reversi-
05 blelog-carriers2021. Saidlog-carriersareeach |

castin a single piece of metal in a way to pro-
duce flat faces 22 23 and a segmental edge 24,

said segmental edge being provided with a

series of gear-teeth which constitute a seg-
mental rack 25. The faces 22 23 of each ¢ar-
rier lie at right angles to each other, and said
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face 22 is provided with a series of teeth 26.

L'’he part of the log-carrier having the face 23
1s adapted toreceive a slidable dog 27, having
a series of teeth 28*, as indicated by dotted
lines in Fig. 12, and this dog is adapted to
slide in the carrier in a way to project its
teeth beyond the edge 23 when said dog moves

in one direction. The dog is provided at one

end with a nut adapted to be actuated by a
screw 23, having threads of coarse pitch, and

this screw is equipped with a spur gear-pin-

ion 29, the latter adapted to engage with one
or the other of the racks 6 or8 as the log-car-
riage travels through the machine.

The bed -plates 16 17 of each log-carriage

are also provided with short shafts 30, each

having at one end a spur gear-pinion 31,
‘adapted to mesh with the segmental rack 25

on the reversible log-carrier. Each shaft 30
1s also provided at its other end with a gear-
pinion 32, the latter having intermeshing en-
gagement with an idly-mounted gear-pinion
90, carried by a short stub-shaft 34, attached
to one of the bed-plates of the carriage. The
gear 33 lies in a different plane from the gear
51, and said gears 31 33 are adapted to have
intermeshing engagement with the racks 10
11, respectively, as the log - carriage travels
along the track-rails G.

IThavealsoequipped the machine with means
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for leveling the track-rails G in order that tim-

ber of different sizes may be advantageously
cut' to produce tenons thereon without re-
quiring & change in the positions of the gangs
of saws. The adjusting means for the track-
rails G is indicated more clearly by Fig. 3 of

the drawings, although a part of this adjust-

ing mechanism is shown by Figs. 1 and 2.
Channel-irons 34 are secured in pairs to the
frame-beamsB, adjacenttothesprocket-gears
¢’ d'on the endless-carrier shafts. In each
pair of channel-irons 34 is mounted a rock-
shaft 35, havinga depending arm 36, to which
is pivoted one end of a link 37, the other end
of which link is pivoted to a hand-lever 38.

This rock-shaft 35 carries a double -armed
1'lever 39, one end of which has a slotted con-

nection at 40 with a lever 41, the latter being

fulerumed at 42 and operatively connected

with one of the track-rails G. The other end
of said lever 39 has a slotted connection at
43 with another lever, 44, fulerumed on the
main frame in any suitable way and opera-
tively connected with the other track-rail G.

By moving the lever 38 in one direction the
shaft 35 is turned to rock the double-armed

lever 39, which in turn operates the levers 41
44 to raise the track-rails G simultaneously;
but by reversing the lever 38 the described
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togele mechanism operates to lower the rails
¢ in like manner. = 1t will be understood that
a lever-and-toggle mechanism is used in con-

nection with the track-rails G at each end of

the machine, and the levers 38 may be readily
adjusted by hand for the purpose of raising
or lowering the rails G, as may be desired.
The operation of my machine may be de-
scribed as follows: Assuming that the endless
carrier is driven from the shaft D to make the
carriages travel in the direction indicated by
the arrows in Fig. 2, a log is placed by hand or
otherwise on the rollers 5 at the loading-point
of the apparatus. The carriage F travels

with the endless chains around the sprocket-

wheels ¢’ and presents the carriers 20 21 be-
low the log resting on the rollers, thus auto-
matically loading the carriage with a log as 1t

moves around the sprocket-gears at one end
of the machine.

As the carriage is raised
from the inverted position (shown at Fin Kig.
2) the gears 29 thereof mesh with the teeth of
the racks 6 in a way to rotate the screws 25,
whieh in turn impart the slidable movement
to the dogs 27, thus forcing the teeth 28* of
said dogs into the log and making the two
oroups of teeth 26 28* hold the log firmly in
place in the space bounded by the edges 22 25
of the carriers which form parts of the log-
carriage.
in the carriage, and as said carriage moves
toward the left its bed-plates 16 17 rest on the
rails G, the latter serving to take up the weight
of the carriage and the log thereon and relieve

the endless carrier in a measure from undue
strain. Immediately after the loaded car-

riage leaves the racks 6 the log thereon 1s pre-
sented to the gang of saws 12 12* and 13 157,
which operate in two directions to cut slabs
from opposite sides of the end portions of the

log, leaving the latter in the condition repre-

sented by Figs. 1 and 4, thus preliminarily
cutting or treating the log to form tenons at
the end portions thereof. The continued

‘movement of the carriage toward the left and

after passing the first gang of saws brings the
carriage to the position of Fig. 4 and the gears
31 into engagement with the racks 10 on the
rails, whereby the gears 31 are rotated, and
they operate on the segmental racks 250t the
log-carriers in order to impart a quarter-turn
to the carriers and the log clamped thereon,
thus changing the position of the carriers and
the log from that shown in Fig. 4 to the posi-
tion shown by Fig. 5.
and the log in the position shown by this last-
mentioned figure the log is moved by the car-
riage into operative relation to the second
cang of saws, (indicated at 1414 15 15%, ) which
saws also operate in two directions on the end
portions of the log and cut other pieces or
slabs therefrom in a manuner to complete the

formation of the tenons at sald end portions

of the log, aswill be more readily understood
by reference to Fig. 5. The continued move-

ment of the carriage toward the left and atter

The log is automatically clamped

With the log-carriers

i ———.

|

gang.,

passing the second gang of saws brings the
spur-gears 33 into engagement with the racks
11 of the rails, whereby these gears are turned
and they operate on the intermediate gears
32 in a way to turn the shafts 30 in an oppo-
site direction totherotationimparted thereto
by the gears 31 when in engagement with the
racks 10. The engagement of the gears 35
with the racks 11 causes the log-carriers and
the log to be turned from the position shown
in Fig. 5 to that shown in Iig. 6. The car-
riage with its load continues to move toward
the delivery end of the machine in a way t0
bring the gears 29 into engagement with the
teeth of the racks 8, and this operation re-
verses the rotation of the serews 28 and with-
draws the dogs 27 and the teeth thereoi from
engagement with the log. The dogs having
been retracted the log is released from its de-

taining devices on the carriage, and as the

latter passesaround the sprocket-gearsd’ the
log is automatically discharged from the de-
livery end of the machine. |
" The described operations take place in con-

nection with each of the carriages ¥ I', and

these operations serve to automatically load
the log on the carriage, to clamp thelog firmly
on said carriage, to preliminarily cut the log,
afterward automatically reverse the carriage
and the log, subject the log to the final cut-

ting operation in a way to complete the ten-

ons, to reverse the carriage and return the
log in a completed condition to the normal
position, to release the log from clamping en-
cagement, and finally discharge the log auto-
matically from the carriage. _—

Having thus described my
claim as new and desire to secure by Letters
Patent— |

1. A machine of the class described, having
a log-carriage, a gang of saws including a pair

of horizontal saws and a pair of vertical saws
disposed to cut work on said carriage in in-
tersecting paths, another gang of saws includ-
ing pairs of horizontal and vertical saws, the
second gang of saws being spaced relatively
to the first gang, a log-carrier on the carriage,
means for giving a traversing movement to
the carriage relatively to the gangs of saws,
and means for giving a quarter-turn to the log
in the interval between its presentation to the
cangs of saws. .

2. A machine of the class described, having

two spaced gangsof saws, each gang including

a pair of horizontal saws and a pair.of verti-

cal sawsarranged to produce intersecting cuts
in opposite sides of the work, a log-carriage,

a reversable log-carrier mounted on the car-
riage to move a log between upper and lower
pairs of vertical and horizontal saws, and
means for giving a quarter-turn to a log on
said earrier in the intervals between 1ts pre-
sentation to the saws of the first and second

3. A machine of the class described, having
a log - carriage, means for giving an endless

S

invention, I

7€

15

30

gC.

95

10C

105

IIC

115

120

125

: 130.

O




I0

t5

20

30

35

a2

traveling movement to said carriage, two
gangs of saws disposed in the path of the feed

of the carriage and operable in different direc-
tions to cut the ends of a log on said carriage, a
clamping mechanism on said carriage, means
in the path of the carriage and operable to

set the clamping mechanism into engagement
- with the log prior to theé presentation of the
latter to the first gang of saws, means for re-
versing the position of the log on said carriage
at a point between the two gangs of saws,
means for reversing the log-carrier after the
carriage passes the second gang of saws, and
means for automatically releasing the log--

clamping mechanism from the log prior to the
discharge of the latter from the machine.

4. A machine of the class described, having |

two gangs of cutters spaced relatively to each

other, each gang including a pair of vertical

cutters and a pair of horizontal cutters ar-

ranged to act on work in intersecting paths, a -
log-carriage, meansforimparting a traversin o

movement to the log-carriage with respect to
sald cutters, a reversible log-carrier mounted

on said carriage for movement therewith and

operable to carry a log between upper and
lower cutters, means for giving a quarter-turn.

to. the log-carrier in the interval between the
presentation of the log to the two gangs of cut--
ters, a log-clamping mechanism on said re-
versible log-carrier, and means for setting the

log - clamping mechanism into engagement
with the log before the latter is presented to
the first gang of cutters.
5. In a machine of the class described, the
~combination of a traveling carrier, a log-car-

- riage thereon, a log-clamping dog on said

40

carriage, a screw controlling the movement,

of said dog and provided with a pinion, and
a rack disposed in the path of said pinion to

rotate the screwand adjust the clamping-dog.

6. In a machine of the class described, the
combination with a frame, and an endless
carrier, of a carriage movable with said end-

less carrier, a clamping-dog on said carriage,

~a shaft having a pinion and arranged to con-

50
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trol the movement of the clamping-dog, and

oppositely-disposed racks lying in the path
of the pinion on said dog-adjusting shaft and

operable to automatically set and release said

dog as the carriage approaches said racks.

7. In a machine of the class desecribed, the
‘combination with a carrier, and two gangs of
saws, of a carriage movable with said carrier,
log-carriersmounted in said carriage and pro-

vided with segmental racks, stationary racks
out of line with each other, and separate
adjusting -gears movable with the carriage

and arranged to respectively engage with said

racks to automatically change the position

of the log-carrier on said carriage.

8. A machine of the class described, having
an endless carrier, a horizontal track, a car-
riage arranged to travel on the track and mov-
able with the endless carrier, two gangs of

cutter devicesin spaced relation to each other,

737,450

a reversible log-carrier mounted on the car-
riage, means for imparting a quarter-turn to

the reversible log-carrier after it passes one
gang of cutters and previous to its presenta-

tion to the second gang of cutters, and means
forrestoring thelog-carrier to normal position
subsequent to its passage by the second gang
of cutters. = |
9. In a machine of the class described, the
combination of atrack having disalined racks,
gangs of saws, a carriage provided with log-

carriers, means for imparting movement to

sald carriage, and separate adjusting-gears
mounted on the carriage and having opera-
tive relation to the log-carrier, said gears ar-
ranged to engage respectively with the dif-
terent racks and to turn the log-carrier in op-
posite directions as it approaches and passes
one gang of saws. | |

10. In a machine of the class deseribed, a
log-carriage consisting of the bed-plates, log-
carriers mounted in said bed-plates and hav-
ing angular log-engaging faces and a seg-
mental rack, shafts journaled in the bed-
plates and provided with gears, certain of
sald gears meshing with the racks of the log-
carriers, and idle gears meshing with other
gears on sald shafts, combined with a track
having racks disposed out of line with each
other and in the path of the gears on said car-

riage, and means for imparting traversing

movement to said carriage.

11. A machine of the class described, hav-
Ing a frame provided with loading devices ar-
ranged to present alog in the path of a log-car-
rier, an endless carrier, alog-carriage movable
with said endlesscarrier,alog-carriermounted
on sald carriage and presented thereby to the
loading devices for automatically taking up
a log therefrom, log-clamping devices on said
log-carrierand ocecupying aninoperative POSi-

tion thereon when said log-carrier is present-

ed to the loading devices, and subsequently
effective devices in the path of the log-clamp-

ing devices for automatically setting the same

into engagement with a log after the latter
has been picked up by said log-carrier.

12. A machine of the class deseribed, hav-
ing a frame, vertically-movable rails ranging
lengthwise of the frame at the sides thereof,
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means for rasing said rails at will and hold-

ing them locked in their adjusted positions,

an endless carrier, a carriage movable with

the endless carrier and arranged to ride on
the rails, a reversible log-carrier on said car-
riage, and means mounted on the rails'in the
path of the log-carrier for reversing the lat-

ter; said log-carrier-reversing devices being
‘adjustable with the rails to occupy an oper-
ative relation to the reversible carrier at all

points of adjustment of said rails. |

15. A machine of the class described, hav-
ing a frame, track-rails ranging lengthwise
of the frame at the sides thereof, an adjust-
ing lever fulerumed at a point between the
rails, links connecting the end portions of said
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adjusting-lever with the respective rails and | name to this specification in the presence ot
operable to simultaneously and uniformly | two subscribing witnesses.
raise or lower said rails, means for operating | TTAM JOE N AT
the adjusting-lever, an endless carrier, and WILLIAM JOHN McNAUL.
5 a carriage movable with the carrier and ar- YWitnesses:
ranged to ride on the rails. ROBERT J. SHORES,

In testimony whereof I have signed my | . E. BECKER.
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