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UNITED STATES PATENT OFFICE.

 CHARLES E. SANDSTROM, OF CHICAGO,

ILLINOIS.

SAWIN_G, JOINTING, AND BORING MACHINE.

SPECIFICATION forming part of Letters Petent No. 701, 623, deted. J une 3, 1902,

Apphcetmn ﬁled Jﬂ,nmry 30,1899, Serlel No 703,870

(No model)

To all whony it My concern:

‘Be it known that I, CHARLES K. SAND-
STROM, residing at Chicago, in-the.county of
Cook'and State of Illinois, have invented cer-
tain new and useful Improvements in Saw
ing, Jointing, and Boring Machines, of which
the following is a speolﬁoetmn :

My present invention-relates to one of the
several machines which I may use to carry
oubt my new and improved process of making
The function of
the present machine is to produce several

 quadrilaterals, usually in the shape of trape-
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zoids,which are of a certain definite shape and
which may have their ends cut with certain

grooves to form what I may call a ‘“ hooked

1abbet joint” and have two or .more holes
bored into-one of the surfaces to secure exact
registration of the parts-in all subsequent
operataons to which they are subjected.
It will-be seen that the machine has three

‘principal functions, first; to cut the trape-
zo1ds, ordinarily from-a board of the width of

the pieces; second,to cut the peculiar grooves
in the ends of the pieces if said grooves are
used, which grooves when umted form the
hooked ra,bbeted;]omt and, third, to bore the
holes in one of the surfaoes of. eaoh piece.
In carrying out my invention to cut the
trapezoids, two sides of which are not paral-
lel,it' becomes necessary to-hold the material
end advance the saws upon. the material in
the line of the cut to be made. Asthe holes
to be bored in the trapezoids must occupy a
certain definite relation relative to.the sides
thereof, it becomes necessary to -bore the
holes 1n the stationary material, preferably
at the time the saws are cutting it off; so that
by no possibility of dlsarrenﬂ'ement between
the time the material is cut of

.. eration, it- also “becomes necessary to cause

one saw to act atleast slightly-in advance of
the other in” order that the:outermost saw
(from the direction the material is being fed
to the machine) shall have completed-cutting
off its end before the other saw has Severed

the trapezoid from the strip from which it is |

being cut.. -
In the enneted sheets of drawmﬂs, in which

the same letters of reference are used to des- |

o

. and the holes
bored can-the holes be misplaced. As the
two cutting-off saws act during the same op-

;bomd used on the guide-table.

.view.of the under snile of one of the trape-
'zoids.

“dotted lines. Q
-through the adjustable guide-table and the
“drill- eupports on.-the line 19 19 of Fig. 17,

' in'nate 'identioel 'pelts in all ;[he figures, 1

heve shown my mvontlon as embodled in one
form. | |

- Figure 1 is a plen View- of the complete ma-
chine. Fig..2'is a plan view of a- filling-
Flﬂ‘ 318 a

_TFig.4 is'a plan view similar to Fig. 1,

but on a larwer scale and with the guide- table
removed. Fig. 5 is a front elexfa,tion of the
machine, in vertical section, on the line 5 5
of Fig. 4. Fig. 6 is’ a vertical section of the

‘machine substantially on the line 6 6 of Kig.

4, Fig. 7.1s a plan view of .a portion of the
machinein sectionontheline77of Fig. 6. Fig.
8.13 a plan view of the adjustable guide-plate
for the uppersaws. Fig. 8"is a detail thereof.

Fig. 9 is a similar view of a portion of the ad-
;jostable cuide-plate for the lower saws. Iig.

101is a suile elevation of the lower set of saws.

Fig. 11 is a sectional view with the central
part broken out on the line 1111 of Fig. 8.

Fig. 12 is a rear elevation of the support for
the bearmgs of the upper saw shown.in sec-
tion in Fig. 11. Fig. 13 is a plan view of
said support. Fig. 14 shows an inverted plan
view and side eleva,tion of the rough frame
formed by joining together the tra,pezmds
formed by this maehme IFig. 15 18 a sec-
tional view through the upper saws and the
hoard on an enla,rﬂ'ed scale, showing how the
grooves are formed and the ends cut off by
the same operation. Fig. 1618 g similar view
of the lower saws. I‘w' 17 is a plan view of
the nietallic portions of the guide-table. IFig.

18 is a plan view of the longltudmally a,d-

| justable plate upon which the guide-table is
-adjusted, a different position of sald table

from that of ‘Fig. 17 being indicated by the
Fw' 19 is a sectional view

and:Fig. 20 is-a rear elevatlon of the palts

shown in- Fig. 19,

Referlmg, first, to Figs. 3,14, and 15, it will

- be seen that ee,eh of the treoezmds A has its
‘ends formed by the action of the saws C in

cutting entirely through the board, while the

saws D cut off a portion of the surface adja-

cent.to the end, thus forming the surface K
parallel to the main emfaeee The saws I

| cut still deepeI th:m thesaws D, butdo not cut
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entirely through the board, so that they form
the groove G. In all the ends of the trape-
zolds A it will be seen that the surface E en-
ters into the groove G of the adjacent piece,
thas forming a hooked or locked rabbeted
joint. 'The two drill-holes II, formed in each
piece are bored simultaneously by the action
of the drills J. (Iest shown in Figs. 5, 17,
and 19.) Of course I do not limit myself to
the employment of two drill-holes in each
trapezoid, as one or more may he employed.

Referring now especially to Figs. 1 and 4,
1t will be seen that the general form of the
machine, as seen in plan view, is segmental,
the upper part of the frame consisting of the
two bearing-segments K and I., each of which
has the plain surface M, in the outer edge of
which 1s the segmental slot N, which has the
bolt or stud O as its center. Mounted upon

these segments are the adjustable guide-

plates I and Q, supporting the upper and
lower sets of saws, respectively, The details
of these plates are illustrated in Figs. §, 9,
and 11, where 1t will be seen that they are
provided with the leaves R and S, which are
of the ordinary rule-joint construection and
are mounted on the stud or bolt O, so that

these plates swing about it asa center. These
plates are provided with the bolts T, which

pass through the slot N and by which they
are secured in any desired position. To en-
able these to be readily adjusted at any one
of certain angles which are frequently used,
I may make a hole U in each of these plates
and through this hole pass a pin V, which

passes into one of the series of holes W,

formed 1n the surface M, depending upon the
angle to which it is desired to adjust the
saws. As will be seen from Iig. 5, the sides of
these plates P and Q are formed with the ribs
X, to which are bolted the overlapping strips
Y, thus forming the grooves Z on the inner
edge of each side of the plates. Ifor light-
ness these plates may have their centers cut
away, as clearly shown in the drawings, and
to accommodate the saw-driving belts. In
the ways formed by the grooves 7 are the
plates A’, which form the basis of the sliding
supports for the bearings of thesaws. These

> plates A" have the ribs or flanges BB’ on their

edges,which take into the grooves Z and form
the sliding bearing-surfaces. The rectangu-
lar base-plate A’ has formed at its rear end
the vertical plate C', which has the flange
D’ (best shown in Fig. 8) on its front sides,
having formed therein the groove E', into
which take the flanges I¥', which are formed
on the sides of the journal-box plate G'. This
journal-box plate G’ is of a somewhat pecul-
iar shape and consists of the central part 11,
the sides of which have the flanges I¥', previ-
ously mentioned, and the rear end of which
has the rearwardly-projecting lug J', passing
through the aperture K', formed in the plate
C'. A screw or bolt I, passing through the
Ilug M, integral with or fastened to the upper

b |
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screw-threaded aperture in the Ing J', serves
to adjust the journal-boxes at any height
that may be desired. The central plate II' has
rigidly fastened to or formed integral there-
with the lower halves N’ of the journal-boxes,
and these are strengthened by the brack-
ets or webs O'.  As an additional support or
adjustment for the lower halves of the jour-
nal-boxes, I form the slots I’ in the plate C’,
through which pass the bolts Q', which are
secured to the brackets O’ and by which they
may be clamped to the plate C'. 'The upper
halves R’ of the journal-boxes are similarly
secured by the bolts S, passing through the
slots 1, formed in the plate C'. The jour-
nal-boxes carry the shaft U’, upon which is
fastened the belt pulley or roller V', the belt
therefor passing up through the aperture W',
formed in the plate A’. The inner end of
this shaftearries thesaws(C, D, and I, which,
as will be readily seen from Fig. 15, are of
different diameters and widths, C being an
ordinary thincircularsaw of sufficient diame-
ter to cut through the stuff, whereas D and If

are very much thicker and of sufficient di--

ameter to cut out the surface E and the

oroove G.
A's will be best seen from Figs. 5 and G, the
set of saws upon the segment Ik operates upon

the upper side of the board, while the set on
the segment L operates on the lowerside, the
mountings of the lower set being similar to
those of the upper set, the differences being
only such as are necessitated by the different
heights of the bearings. As will be readily
seen, it 1s impossible to channel and cut off
both ends of the board at once by moving the
board onto the saw, so that it i8 necessary
to move the saws in relation to the bhoard.
To provide for this movement, links X' are
pivotally mounted at one end between the
lugs Y', formed on the rear of the plate C’,
while the other longitudinally-slotted ends
are adjustably connected by the bolts Z' to
the links A% which may also be longitudi-
nally slotted and which are pivotally mount-
ed to the cross-piece B This cross-piece I3?

‘has the lug C?, to which is pivotally mounted

the arm or lever D® (DBest shown in Fig. 6.)
This lever D*®is mounted by the longitudinal
slot E*upon the shaft I to be subsequently
described, and has its lower end enlarged and
formed with the elongated segmental slot G2
The upper edge of this slot is provided with
a series of gear-teeth H*, while the lower.edgo
is similarly provided with gear-teeth J=.
Through this slot G* passes the shaft I{?, which
is continuously rotating during the operation
of the machine and which has fastened there-
on the gear-pinion L-°.
lower end of this lever D*is a treadle-laver
M=, pivotally mounted at N? at the bottom of
the machine ‘and having its forward end O*
projecting outward in position to be easily
reached by the foot of the operator, whostands
in front of the machine. The operation of

end of the plate C', and codperating with the | thesedevicesisasfollows: When the material

Beneath the curved
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is in position to be sawed, the parts are in the ]

position shown in Fig. 6 and the operator de-
presses the front end O? of the treadle. The
rear end is raised, and it raises the lever D2,
the elongated bearmﬂ' E? . permitting this
movement until the gea,l*-pinion L*is in mesh
with the teeth J*. The movement of the pin-
ion carries the lever D*in the direction of the
arrow, and by the link connections of the sup-
ports for the saws they are at the same time
slid forward in their bearings, thus operating
upon the material. Of course the saws are
run continually by means of the belts co6p-
erating with the belt-pulleys V'. When the
cut is made, the operator releases the treadle,

and this permits the lever D? to descend, and

when 1t has reached its lower position the

teeth H” are in a position to engage the pin- |

ion L?, so that the lever D? and the SaWS are
carried back to their normal position, when
the board can be adva,nced ready for another
operation.

From an inspection of Figs. 1 and 4 it will

be apparent that the saws on the right-hand

arbor are set in advance of those jr_)n the leff-
hand arbor, so that the saws on the right-hand
arbor will have completed their work before
the cutting-off saw on the left-hand arbor sev-
ers the integral piece upon which both sets of
saws are working from the main piece of ma-
terial. This arrangement of the saws is es-
sential; otherwise the quadrilateral being
severed from the strip before or at the same
time the other end was finished would pre-
vent said other end from being properly fin-
ished.

While the saws are cutting and channelmw
the trapezoids the drills J are raised to make
the holes H. The mechanism for this action
1S best shown in Figs. 4 to 7 and 19 and 20.
A generally U-shaped piece P? has its boftom
part elongated, so as to form a plate Q? which
is bolted to the cross-piece R?, formmﬂ' a part
of the framework. The sides of the frame
P% are much narrower than the bottom and
have the triangular portion 5% connecting
the narrower portion with the plate QZ, con-
stituting the elongated bottom portion and
operating substantmlly as a bracket. This
triangular portion forms a shoulder at T?,
which shoulder rests upon the horizontal por-
tion of the angle-shaped cross-piece R?, previ-
ouslymentwned Asimilar U-shaped frame
U*” is secured to the narrow sides of. the pri-
mary U-shaped frame P? to strengthen it
without interfering with the meehamsm
mounted therein. The sides of this frame
P* have the inwardly-projecting flanges V?
formed on theirupper sides, and these flanges
V? cooperate with the shoulders W2, formed
by cutting away a portion of the u pper edges of
the plate X2 (Shown detached in Fig. 18.)
This plate X2 has a downwardly- pI'O,]eGBII]ﬂ‘
Iug Y<, through which the serew-threaded bolt
This screw-threaded bolt Z? is ro-

tatably mounted in the U-shaped frame P~,
so that the position of the plate X?

| bearing for the idle belt-pulley S°

adjusted to'the front or the rear of the ma-
chine, as may be desired. This plate X? has
mounted thereon a plate A°. (Bestshown in

plan view in Fig. 4.) This plate is pivotally

mounted upon the plate X* by means of the
bolt B3, while the bolt C°, passing through the
set‘rmental slot D31in the pla,te A®, enables this
plate to be secured at any desired angle rela-
tive to the plate X*. As this adjustment is
ordinarily in one of two or three positions, I
provide for positioning these plates rapidly
by means of the round hole E2 in the plate
A3 and the three similar holes F° in the plate
X2, A pin G2 is arranged to be put through
a hole in the guide-table and through the
hole E? and into whichever of the holes F° it
may be necessary to secure the reqmred a.d -
justment., The plate A®has projecting down-
wardly from its rear end a leg H>, Wthh has
lngs J2 formed on either side thereof and pro-

75

8o

jecting forwardly therefrom to form one side

of the bearing-boxes K3 for the shafts L? of
the drills J. The lower part of the leg H? is
formed with the lugs M3, similar to J3, but
narrower and forming parts of and supports
for the bearing-boxes N° for the lower ends
of the drill-shafts L. These shafts havefas-
tened thereto the belt-pulleys O° between the
journal-boxes K*and N°.
H? hasforward and rear projections P°and Q5,

as seen in Fig. 19, and the elongated portion

formed by these projections is bored through
to furnish a bearing for the L.-shaped rod R?,
the upturned L portion of which serves as a
The side
plates T3, projecting downward from and se-
cured to the ends of the projections M? form
bearings for the eccentrie-roller U3, pivotally
mounted therein and furnishing a support
for the lower ends of the shafts L.? of the drills
J. Referring now to Iig. '6, it will be seen
that this eccentric-shaft U® has fastened to
its outer end a crank-arm V3, which is pivot-
ally connected by the link W3 to the arm D~.

sle

95

The foot of theleg

|gele

105

110

The shaft F?, previously mentioned, has rig-

idly secured thereto the belt-wheel X2, by

‘which it 1s driven by means of the customary

helt Y2, Thisshaft hasfast thereon the gear-

pinion 7Z°, which meshes with the gear-wheel

At fast on the shaft K% previously mentmued

cate the sliding bearings of the saws. Also
mounted on the shaft F<are the loose belt-pul-
leys B, A belt-wheel C%, to which power is
applied, hasa belt D* passing upward over the
idle pulleys B% around the driving-belt pul-
leys O°% and around the idle belt-pulley S’ as
shown in Fig. 7. By means of the boltor set-
screw K¢ the idle pulley S° can be adjusted to
any position desired to give the desired ten-
sion to the belt D< The operation of these
devices 1s as follows: It will be seen that
through the connections of the drills with the
bels-pulleys C%, to which power is applied,
these drills will berunning continuously, and

may be | whenever the treadle is depressed, thereby

115

S0 it will be seen that the rotation of the sha,ft '
F? drives the shaft K* and serves to recipro-
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rocking the lever D*forward, the link W?and |

the crank-arm V° will rock the eccentric-shaft
U3, at the same time raising the drill-shafts
the required distance so that they will pene-
trate into the material and form the holes I
of the desired depth.

The guide-table previously referred to is
shown in Figs. 1, 5, 6, and 17 to 20. It con-
sists pumauly of the long plate %) having
the upwardly-turned ﬂauﬂ*e G4 at its rear.
This table terminates at its left-hand end in
a position to just permit the upper saws to
clear it, while a slot H*is formed in it to per-
mit the lower saws to cut the material sup-
ported thereby. At the pointin the flange G*
where the slot H* occurs the flange is formed

with a projection J* thereon, which forms suf--

ficient material so that some of it may be cut
away to form the vertical portion IK* of the
slot II* without materially weakening the
table. The front end of the forward portion

of the table is formed with the upwardly-pro-

Jjecting flange L*and the downwardly- -project-
This table 1s secured in posi-
tion upon the plate A® by means of the screws
N*, and it also has the apertures O%, through
which the drill - points project. When the
machine is ready to be put into operation, a
filling-piece of wood P*,which is of the shape
shown in FKig. 2, is secured upon the trape-
zoldal por tion of the plate I, which isformed
by the slot H!. This ﬁllmfr-block is of suffi-
cient thickness to make thl% portlon flush
with the rest of the plate I, which is slightly
higher. In addition to the filling-block P*
the vertical block Q* is used, and this block
1s of a thickness depending upon the size of
the work to be operated on and the distance
1t 18 desired to place the holes I from the
edge thereof.

To securely hold the material in position
while it is being cut by the saws, I fasten or
form upon the raised portion Jia bearing-
stud R, upon which is pivotally mounted the
hand-lever 5% (best shown in Fig. 6,) which
has fastened on the under side thereof a
block T% whichisin position to clamp firmly
the mateual being operated on when the le-
ver is depressed.

Theoperation of the machine will be readily
apparent from the foregoing deseription and
also the possibility of adjusting it to make
any necessary or desired variations in the
form of the trapezoidal blocks to be cut out.

While I have shown my invention as em-
bodied in the form which I at present deem
best adapted for the purpose in hand, it will
be understood that I do not desire to be lim-
ited to the exact form shown and deseribed,

but only so much as may be necesswa,ted by ,

the state of the art.
What I claim, and desire to secure by Let-
ters Patent of the United States, is—
1. In a machine of the class described, the
combination of two cutting-off saws each hav-
ing separate supports, and means Tor rotat-

701,623

lique angle to each other in which the sup-
ports may be reciprocated, a work-holding
table at one side of said ways upon which the
material 1s held during the movement of the

70

saws, and means for reciprocating the sup-

ports while the saws are rotated so that the

saw farthest from the work-holding table

shall complete its cut before the completion
of the cut of the other saw. |

2. In a machine of the class described, the
combination of twocutting-off saws each hav-
ing separate supports, and means for rotat-

ing said saws, with ways arranged at an ob-

lique angle to.each other in which the sup-
ports may be reciprocated, a work-holding
table at one side of said ways upon which the
material is held during the movement of the
saws, and means for reciprocating the sup-
ports simultaneously during the rotation of
the saws,; but so that the saw farthest from
the work-holding table shall meet the work

in advance of the other saw.

3. In a machine of the class deseribed, the
combinationof two cutting-off saws each hav-

ing separate supports, and means for rotat-

ing said saws, with ways arranged at an ob-
lique angle to each other in which the sup-

‘ports may be reciprocated, said ways being
adjustably mounted so as to vary the angles

of the sawsg relative to each other and to the
work-holding table, a work-holding table at
one side of said ways upon which the mate-
rial 18 held during the movement of the saws,
and means for reciprocating the supports
while the saws are rotated so that the saw
farthest from the work-holding table shall
complete 1ts cut before the completion of the
cut of the other saw. |

4. In a machine of the class described, the
combination of two cutting-oif sawseach hav-

Iing separate supports, the support for one

saw being located in advance of the other,
and means for rotating said saws, with ways
arranged at an oblique angle to each other
in which the supports may be reciprocated, a
work-holding tableatone side of said ways ad-
jacent the rearward support and upon which
the material is held during the movement of
the saws, and means for reciprocating said
supports simultaneously while the saws are
rotated so that the saw in the forward sup-
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port shall complete its cut before the comple-

tlon of the cut of the other saw.

In a machine of the class described, the
combination of two cutting-off saws each hav-
ing separate supports, and means for rotat-
Ing said saws, with ways arranged at an ob-
lique angle to each other in which the sup-
ports may be reciprocated; a work-holding

120

table at one side of said ways and adgustable |

| to vary the angle at which the material held

thereon is presented to the saws, and means

for reciprocating the supports while the saws

arerotated sothat thecutting-off saw farthest
| from the work-holding table shall complete
its cut before the compl%mn of the cut of

ing said saws, with ways arranged at an ob- | the other saw.
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6. In a machine of the class described, the | during the movement of the saws, and a sin-

combination of two shafts each having sepa-
rate supports and carrying a plarality of saws
comprising a cutting-oiff saw and one or more
grooving-saws, and means forrotating the said
SAWS, Wlth ways arranged at an oblique angle

e — ———m—— - —— AT

to eaeh obher 1n whlch smd‘*supports may be

e

T

during the movement of the saws, and means
tor reclprocatmn‘ the supports Whlle the saws
are rotated so that the cutting-off saw of the
group farthest from theé work holding table
shall complete its cut before_the completlon
of the cut of the other cutting-oif saw, the
supports for one §ét of saws being located
above the table so as to bring the lower teeth
of the cutting-off Saw below the top of the ta-

ble and of the orooving-saws above it, and the

supports for the other shaft located b,eneath |

the table so as to bring the upper teeth of the

cutting-off saw above the table to cut through

the material and of the grooving-saws so as
to cut into the material.

7. In a machine of the class deser 1bed the
combination of a plurality of ecutting-off saws
each having separate supports, and means for
rotating said saws, with a plurality of ways
corresponding in number to the supports piv-
otally mounted upon-a single pivot and ar-
ranged at an oblique angle to each other and
in which the supports may be reciprocated, a
work-holding table at one side of said ways

- upon which the material is held during the
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movement of the saws, and means for recip-
rocating the supports while the saws are ro-
tated so that the cutting-off saw farthest from

the work-holding table shall complete its cut

before the eompletlon of the cut of the adja-
cent saw,

8. In a machine of the class desenbed the
combination of a plurality of cutting-off saws

each having separate supports, and means for
rotating said saws, with a corresponding plu-

rality of ways pivotally mounted upon asingle

support and arranged at an oblique angle to

each other and in which the supports may be

reciprocated, a work-holding table at one side

of said ways upon which the material is held

during the movement of the saws, and a sin-
ole means for reciprocating all of said sup-
ports, the supports farthest from the table be-
Ing located in advance of the adjacent sup-
ports so.that the cutting-ofl saw farthest from

the tableshall complete its cut before the com-
pletion of the cut of an adjacent saw.

9. In a machine of the class degcmbed the:
F 8aws:

combination of a plurality of cutting-o
each having separate supports, and means tor

rotating said saws, with a corresponding plu-
rality of ways pivotally mounted upon a sin-
gle support and arranged at an oblique angle

to each other and in which the supports may
be reciprocated, and adjustable to vary the
angles of the saws relative to each other and
to the table, a work-holding table at one side

gle means for reciprocating all of said sup-
ports, the supports farthest from the table
being located in advance of the adjacent sup-
ports so that the cutting-off saw farthest from
the tableshallcompleteits cut beforethe com-
pletion of the cut-of an adjacent saw. -

10. In a machine of the class described, the
combination of two cutting-off saws each hav-
ing separate supports, and means {or rotating

said saws, with ways arranged at an oblique:

angle to each other.in which the supports may
be reciprocated, a work-holding table at one
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side of said ways upon which the material is

held during the movement of the saws, a pair

of drills located adjacent to the table, means

for driving said drills, means for reciprocat-
ing the supports while the saws are rotated
so that the eutting-off saw farthest from the
work-holding table-shall complete its cut be-
fore the completion of the cut of the other
saw to sever the trapezoid, and means for ad-
vancing said drills while they are driven to
penetmte the material before the trapezoid is
cut off.

11. Ina machine of the class described, the
combination of two cutting-off saws each hav-
ing separate supports, and means for rotating
said saws, with ways arranged at an oblique

angle to each otherin which the supports may

Qo
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be 1eclproeated a work-holding table at one

side of said ways upon which the material is
held during the movement of the saws, a pair
of drills loea,te_d adjacent to the table, means
for driving said drills, and means tor simul-
taneously advancing said drills and recipro-

cating said supports so that the cutting-off
saw farthest from the work-holding table shall

completeitscut and thedrills shall have pene-
trated the material before the completlon of
the cut of the other saw. .

12. In a machine of the class deserlbed the
combination of two cutting-off saws each h:ew-
ing separate supports, a,nd means for rotating
said saws, with ways arranged at an oblique

angle to each otherin which the supports may
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be reciprocated during the movement of the

saws, a pair of drills located adjacent to the

table and adjustable relative thereto, means
for driving said drills, and means for simul-
taneously advancmw sald drills and recipro-

cating said su pports so that the cutting-off
saw farthest from the work-holding table shall

complefeitscutand the drills-sha,ll have pene-

trated the material before the completion of

the cut of the other saw. |
13. In a machine of the class descl ibed, the
combination of the two shafts each ha,vmo‘

‘separate supports and carrying aplurality of

SAWS. OOIIlpliSill'T a cutting off saw and two
n*roovmw-saws the grooving-saw adjacent the
cuttmn'- . saw bemﬂ* the sma,ller and means
for rotatmn‘ said shaftﬂs with ways arranged

at an anﬂ‘le t0 each othel in which said Sup-

ports may be reciprocated, a work-holding
table at one side of said ways upon which the

of said ways upon which the material is held | material is held during the movement of the
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saws, and means for reciprocating the sup-
ports while the saws are rotated so that the

saw farthest from the work-holding table
shall complete its cut before the completion
of the cut of the other cutting-off saw.

14. In a machine of the clsss described, Llhs

combination of a plurality of saws each hay-

. Ing separate supports, and means for rota-

IO

- of material at the same operation, one saw

ting said saws, with a plarality of ways cor-

responding in number to the supports and in
which said supports may be reciprocated, a
work-holding table upon which the material
is held during the movement of the saws, and

‘means for reciprocating said supports so that

while all the saws cut the same integral piece

- shall meet the work in advance of another.

20

15. In a woodworking - machine, the com-
bination of two or more saws arranged at dif-

ferent anglesand having mechanism for driv-

~ing them and means foradvancing them upon

the work, with a drill and means for driving
1tand for sdmncmw 1tupon the work, a guide-

table for holding the material ad Justsble to
different an n‘les. relative to said saws. |

16. In a woodWorking - machine, the com-
bination of two or more saws arranged at dif-

ferent angles and means for driving them

~and for advancing them upon the work, with

a drill and means for driving it and for ad-
vaneing 1t upon the work, means for adjust-

ing the position of the drill relative to the

. saws, and a wmdo-tsble ad]ustftbls Wlth ssld
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In a9 W 00(1*.?-::-1km'rr - machine, 1he com-

bmstlml of the saw-support shdmﬂ' in ways,
with the drill-shaft sliding in it’s bearings,

and the lever D- connected to said support

and to the. drill-shaft, means for raising and
lowering said lever, and means for sutomstw-
ally advsncmﬂ' and retracting said lever to re-
ciprocate the saw-support and the drill-shaft.

18. In a machine for sawing off blocks and
boring holes therein in a certain relation to
the sawed-off edge, the combination with a
work-supporting table, of a cutting-off saw,
means for rotating it, a support for the saw,
a way in which said support can be recipro-
cated to advance it upon the work, a drill ad-
jacent said way and adapted to be advanced
toward and to operate upon the portion of
the work being sawed off, means for rotating
sald drill, and means for siimultaneously re-
mpmcsmnﬂ' the saw-support and advancing
the drill so that the drill shall penetrate ths
work before the saw has completed the sev-
ering of that portion.

19. In a machine for sawing off blocks and
boring holes therein in a eertam relation to
the sawed-o:?f'sdge, the combination with a
work - supporting table, of two cutting-off

saws, means for rotating them, two supports
for the respective saws, two ways in which
sald supports can be reclproeated to advance
upon the work, a drill between said ways
and adapted to be advanced toward and to

. {
operate upon the portion of the work heing |

701,823

sawed off, means for rotating said drill, and
means for simultanceously reciprocating the

saw-supports and advancing the drill so that

it shall penetrate the work before the saws
have completed the seveww of the porblon
being drilled.

'20. In a machine for sawing oﬁf blocks and
boring holes therein in a certmn relation to

the sawed-off edge, the combination with the
work - supporting table, of two cutting-off
saws, means 1for rotating them, supports for
the saws

, WAays 1n which said supports may
be recipr scstsd adjustably to vary the angles
at which the saws shall be advanced upon the
work,twodrillsinterposed between said ways,
means for driving them,

mechanism for ad-
justing the position of the drills to vary the
location of the holes in relation to the cut of
the saws upon the material, and means for
simultaneously reciprocating the saw-sup-
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portsand advancing the drillssothatthedrills
shall penetrate the work before the saws have

severed the portion being operated upon.

21. In a woodworking-machine, the com-
bination of a plurality of cutting-off saws, a
separate support for each saw, a correspond-
ing number of ways, in which the supports
may be reciprocated to advance the saw upon
the work,
work-supporting table located at one side of
sald ways, means for adjusting the position
- of said table relative to said ways to vary the
~angle at whieh the saws are presented to the
work, and means for reciprocating said sup-

means for rotating said saws, a
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ports so that the eut of the saw far th_est from

the table shall be completed first.
22, In a woodworking-machine, the com-

bination of & plurality. of -cutting-oﬁf- SAWS,
- 8eparate supports for each saw; a correspond-

ing number of ways adjustable to vary the
angles between the saws, means for rotating
sald saws, a work-supporting table located
at one side of said ways, means for adjusting
the position of said table relative to the ways
to vary the angle at which the saws shall be
presented to the work, and means for recip-
rocating said supports so that the cut of the
saw farthest from the table shall be completed
first.

23. In a woodworking-machine, the com-
bination of a plurality of cutting-off saws,
separate supports for each saw, a cor lespond-
ing number of ways adjustable to vary the
angles between the saws, means for rotating

said saws, a worlk-supporting table located at

one side of said ways, means for adjusting
the position of said table relative to the ways
to vary the angle at which the saws shall be
presented to the work, means for reciprocat-
ing said supports so that the eut of the saw
farthest from the table shall be completed
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first, and a celamping-bar for holding the ma-

terial upon said table.
CHARLES E. SANDSTROM.
Witnesses:
LLOUISE SERAGE,
ALLAN A. MURRAY.
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