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‘shown in the drawings.)

UNITED STATES PATENT OFFICE.

JOHN POLL.OCK, OF BEITH, NORTH BRITAIN.

IMPROVEMENT IN CARVING-MACHINES.

Speciﬁcatibn forming part of Letters Patent No. 21 1,107, dated January 7, 1879; application filed
August 2, 1878,

o all whom it may concern:
Be it known that I, JoHN POLLOCK, of the
firm of M. & J. Pollock, of Beith, in the
county of Ayr, North Britain, cabinét and

¢hair manufacturer, have invented Improve--

ments in Machinery or Apparatus for Carving
Wood, Stone, and other Materials, of Wluch
the followmo is a specification :

My said mventmn relates to a new or im-

: proved machine for ¢carving wood, stone, metal,

or other substances, and has for its object to
: produ(,e a number of copies of any given de-
" sign at one operation with rapidity and cer-
" tainty:
Tigures 1 and 2 of the accompanying draw-
ings represent side elevations (taken at op-
pos1te sides of the machine) constructed ac-
cording to my said invention, for reproducing
upon flat surfaces, or upon curved surfaces—
such, for instance, as the backs of chairs—de-
signs in relief or intaglio. TFig. 3 represents
afront elevation, Pxo 4 aback elevation, and
Fig. 5'a plan, of the same. The remaining
ﬁgules represent details and modifications,
hereinafter described.
The bed-plate or table A is mounted, and
cqpable of sliding, in a V-shaped groove, as
“is the bed-plate of an ordinary planing-ma-
" chine, suchas is used for planing metals. Up-
on this bed-plate are carried the pattern @, (of
© cast-iron or other suitable hard material,) and
* the pieces of wood or other material, b, upon
““which the design of the pattern is to be repro-
duced, the bzud pattern and pieces of wood or

other mateual being held firmly nponthe said
table: by dogs or equlvalent clamps. (Not

The bed-plate has backward and forward
motions imparted to it from the driving-shaft
G by means of bands driving any convenient
shafting, and passing over pulleys ¢ and ¢\
The one pulley, ¢, is for driving the bed-plate
forward during the operation of the tools, and
is of large dmmetm, 50 as-to give a slow
forward movement to the table. The other
pulley, ¢!, is of smaller diameter, for driving
the bed- pldte or table backwald at a h10he1
rate of travel while the tools are not opemt
ing. One or other of these pulleys is driven
by an open band, and the other by a.crossed
band, so that on each traverse of the bed-

plate, the clutch D being geared alternately
with the one and the other of the clutch-boxes
of the said pulleys, the bed-plate is driven al-
ternately backward and forward by the bevel-
wheel X on the shaft C gearing into the bevel-
wheel F, keyed on the screw f, upon which the
said bed-plate runs, as.in ordinary planing-
machines. TheclutchDis broughtalternately
into gear with either clutch-box by the now-to-
be- de%ubed arrangement.

Adjustable upon a rib on the under part.of
the bed-plate A ave strikers d d’, which are
not in the same vertical plane, as seen in Fig.
3. Upon a short shaft projecting from the
framing of the machine is mounted a bevel-
wheel, G having at its back two horns, ¢ ¢,
one ot Wh1ch lies in the path of the striker
d, and the other in that of the striker d'.
The bevel-wheel G gears with a wheel, H,
mounted upon the shaft &, turning in bearings
projecting - from the framing, the said. shaft
having keyed to its other end a lever, I, which
is connected by rods ¢4, as shown clearly in
Fig. 4, with the tail of the clutch-shifter. At
the end of each traverse.of the bed-plate one

. or the other of the strikers d d’ will, by strik-

ing one or the other of the horns ¢ ¢’y cause
the wheel G to receive a motion of partial ro-
tation in one or the other direction, which mo-

tion will be transmitted, through the wheel H,

shaft k, lever 1, and connecting-rods 44, to the
tail of the clutch-shifter e, whereby the clutch
will be withdrawn from the clutch-box of the
open: band-pulley and engaged with that of
the cross-band pulley, or vice versa, at the ter-
mination of each traverse of the bed-plate, and
thus the change of the traversing motion of
the bed-plate A is effected through the shaft
C, wheels B F, and screw f, being alternately
rotated by the. pulleys ¢ ¢! in .opposite direc-
tions. The weighted lever ¢’ is connected with
the rods 4, to insure the engagement of the
cluteh with the elutch-boxes of the pulleys.
The upper part of the machine consists of a
framing, B, hung upon sleeves or center-pieces
b! %, turning in bearings & % upon a slider or
table, K, movable upon a slide, L, mounted °
upon pﬂlfms 1l. The fore part of Said fram-
ing B overhangs the bed-plate A, and carries
at the center of its cross-head B’ the guiding-
point M, adjustable vertically by a screw, m.
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 On either side of the said guiding - point are
arranged the spindles N, which carry the carv-
ing tools n.

Fig. 6 represents a cross-section of the head
B/, and a side elevation of one of the spindles
N. The said spindles N are mounted in car-
riers !, which slide in guides #?, bolted to
the said head. By means of screws «° pass:
ing through the head, the spindles may be
adjusted to a height which will Dring the
points of the carving-tools and the guiding-
point M all in the same horizontal line. - Each
spindle is provided with a pulley, »°. A rapid
rotatory motion is given to the said spindles,

and to the tools carried in them, by means of

the bands »* from pulleys p, (one for each
spindle,) mounted upon a shatt, I’, turning at
either end in bearings p! in the sleeves b, up-
on which the framing B turns, and at its cen-
ter in a bearing, p*

The shaft P is-driven by a band (from the
driver from which the machine is driven) pass-
ing over the pulley p® upon the said shatt.

Fig. 7 is a section of one side of the fram-
ing B and one of the bearings %, in which its
sleeves turn. Thisfigure also shows one of the
end bearings, p', for the shaft P, the said bear-
ings being adjustable by the serew p*, to com-
pensatefor wear. Thescrew »®, passing through
the framing B, holds the bearing p' firmly in
position. By thus mounting the framing B
and the shaft P so that they both turn upon
the same center, the motions of the spindle-

. driving pulleys p and the framing B do not
interfere with each other—that is to say, dur-
ing the oscillations of the framing B, cansed
by the traveling of the guiding-point M over
the pattern, the pulleys p and those of the
spindles always. remain at the same distance
from each other, and consequently the driv-
ing-bands n*are always at the same tension.
The rear part of the framing B carries coun-
terbalance - weights %, which are so propor-
tioned that the preponderance in weight of

. the fore part of the framing B is only such as

*is necessary to allow thie requisite penetration
of the tools » into the material being operated
upon. At the side of the bed- phte A are in-
chned pieces J J'; adjustable vertically in hold-
ers j j', which are again adjustable to a-greater
or less distance from each other in a slide, 7
bolted to the bed-plate A.

Upon the framing B is a projecting piece,
7% which, at the termination of the forward
traverse of the bed-plate, comes into contact
with the inelined surface J, and raises the fore
part of the said framing, so as to elevate the
tools out of contact with the material under

- operation upon the bed-plate A during the

- back traverse of the said bed-plate, the said

- fore part being held in its raised position dur-

ing such back traverse by the cateh 4° on the-

rear part taking under a projecting. piece, I/,
from the framing or from the slider. At the
_termination of the back traverse of the bed-
plate A, a striker, ¢/, coming into contact with
the tzul of the cateh b3 releabes the said catch

from the projecting piece I/, allowing the carv-
ing-tools to descend to their work, the project-
ing piece 4% falling upon the incline J; by
which the tools are allowed to descend gently.

The striker ¢ is bolted to the bed-plate A
in such manner as to be adjustable in the
length of its projection from the said bed-
plate to come into contact with the tail of the
catch §® at any required period of the back
traverse of the bed-plate.

The side movement requisite to bring the
guiding-point and tools at each forward trav-
erse of the bed-plate to a fresh line‘or portion
of the pattern and of the pieces of materials
under operation is given to the table K car-
rying the framing B, by means of a bevel-
wheel, ¢, affixed to the shaft %, and deriving
its motion from the rotation of the said shaft
under the action of the strikers d d’ upon the
horns ¢ ¢', as described with regard to the
mechanism for reversing the motion of the
bed-plate A. The szud wheel ¢ gears with
another bevel-wheel, , upon a shaft, s, turning
in bearings £. To the end of this shaft s is
keyed a lever, s', which, through a rod, s?, op-
erates a bell-crank lever, s, carrying a pawl,

- s, which gears with a toothed wheel, s°, affixed

to the end of a screw, (3, upon which the slid-
ing table K travels. Thus, at each alternate
traverse of the bed-plate, a slight side move-
ment is given to the framing B, carrying the
guiding-point and the carvers’ tools, which are
thus brought over a fresh line or portion of
their work.

T will now proceed to describe the actiou of

the machine: A pattern of the design to be

reproduced, formed of iron or of other suitable

hard material—namely, one which will resiat
the penetration of the guiding-point M—having
been fixed upon the bed-plate A, underneath
the said guiding-point, the pieces of wood or
other material upon which the design is to
be reproduced (previously brought to a thick-
ness about equal to the thickness of the pat-
tern at those parts where the-ornament thereon
is of highest elevation)- are fixed, one piece
under each tool n. The tools » and guiding-
point M are adjusted so that their points are
all in the same horizontal line.

The inclines J are set in the slide j* at such
distances apart, according to the length of the
pattern, as to elevate and lower the fore part
of the framing at the termination of each op-
eration of the tools, and the strikers d d’ are
adjusted -and fixed upon their ribs at such dis-

tances apart, aceording to the length of the

pattern,-as that the said strikers will come
into contact with their respective horns g ¢’

at the termination of each traverse of the

table,

From an overhead or other shaft, driven by
any suitable motive power, bands are led over
the pulleys ¢ and ¢! on the shatt C, and over
the pulley p® on the shaft P, the band over
one of the pulleys ¢ ¢! being a crossed band,
and the band over the other of the pulleys ¢ ¢!
being an open band, as hereinbefore stated,
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For the sake of .simplicity T suppose the bed-

plate A to be at about the extremity of its
back traverse, and the catch ° released from
the retaining projection ¥, so that the fore
part-of the framing B 1eets upon_the incline
J’. The machine being set in motion, the shaft
P rotates, driving the pulleys PP, and through
the bands nt nd, the spindles’ N, carlymrr Lhe
carving-tools n, the driving bemg such :that
the tools Iecelve a high veloclty of motion.
The shaft C is also driven by the band pass-
ing over ‘the pulley ¢, the ¢lutch D being in
gear with the clutch-box of that pulley, as
shown in the drawings. Thebed-plate A thus
receives from the shaft C, through the wheels
E and F and the screw f, wforward traversing
motion, whereby the fore part of the framing
B debcends gently down the incline J’, the
g11idi11g~point M coming into contact With the
pattern a, and the tools # coming into contact
with the pieces of material, b, upon which the
design of the pattern is to be reproduced, the

"nble K of the said framing B being in such 2

position upon its slide L that the guiding-
point and the tools are respectively at one
side of the fore part of the pattern and the
pieces of material to be operated upon. - By
the continued forward traverse of the bed-
plate A, (the fore part of the framing B being

caused by the pattern a, traveling undel neath
the guiding-point M, to rise and fall according
ag the élevations and depressions of -the said
pattern pass beneath it,) the tools » are caused,
by rising and falling \Vlth the said head, to
cut thie pieces of ma,tenal underneath them to
a greater or less depth, and thus produce a
copy upon each of ‘the said pieces of the por-

tion of the design which lies in the path of

the line of travel of the guiding-point over
the pattern a.

At the end of the forward traverse of the
bed- pl&teA the striker d’, striking against the
horn ¢', gives a motion ot pfuhal rotation to

the wheel G, and, through the wheel -H, shaft

h, lever I, and conncctlno rods 4 4, the cluteh-

shifter e is turned so as to shift -the clutch ‘D
from the elutch-box of the pulley ¢to that of
the pulley ¢'. At the same time the motion of
the shaft b is transmitted, through the wheels
¢ and 7, to the lever s, whlch tluouoh therod
& and lever-s*, causes fhe pawl stto-givea mo-

tion-of pfu“tml rotation to -the wheel s° and to
the 'screw- Q, upon which the table K runs,
whereby the said ‘table and the framing-B, car-
ried by it, receive a slight side movement

which brings the guiding- pomt M over @& por

tion of the pattern, and the tools n over apor-

tion of each of the pieces of material-beneath
them slightly to.one side of the portion.orline
previously traveled over by the said point and
tools. -The -projection 5° on the framing has,

‘during thélastportion of the forward traverse
~of the ‘bed-plate, been urged up the incline J,

causing (by the elevation‘ of the fore end of
the framing B, and the consequent descent of
the réar- part) the catel b? to take under the
projection ', Whereby the tools n-and- guldmg-

point M are held out of contact with the pat-
tern and pieces of material during the back
traverse of the bed-plate. A. The pulley ¢t
now being the driving-pulley, in consequence
of the clutch D being in gear with its cluteh-
box, and the said pulley revolyving, as it does,
in the opposite direction to that of the pulley
¢, the bed-plate A receives a back traversing
motion, which may be rendered more: rapid
than the forward traverse by the pulley ¢!
being smaller than the pulley ¢, as shown in
the drawings. Atthe termination of this back
traverse of the bed-plate A the projection
from the bed-plate A will strike against the
tail of the eatch 1® and release it from the pro-
jection I, whereby the fore part of -the fram-
ing B will descend and rest upon the incline
J’ preparatory to descending again to its work.
The striker-d, coming against the horn g, will
give a motion of partial rotation to the wheels
& H and shaft # in the opposite direction to
that given to them at the termination of the
forward motion of the bed-plate, and conse-
quently the clateh D will be shifted into the
cluteh-box of the pulley ¢, to give the forward
traverse to the bed-plate. The motion of the
shaft  in this reverse direction being imparted
through the wheels.q », shaft s, and levers &
§% the pawl s' is raised over the teeth of the
wheel s° into a position to engage with and
turn the said wheel at the termination of the
next forward traverse.of the bed plate A, as
hereinbefore described. The forward txzwerse
of the bed-plate A causes the guiding-point M
and tools n to descend to their work, and the
said tools n to-carve upon the pieces of mate-
rial, b, under the said tools that portion of the
omament or design which travels under the
guiding-point M in its new position, and so on,
the machine repeating the already-described
motions—viz., the alternate forward and back-
ward traverse of the bed-plate A, the alternate
retention and release of the.framing B, the
shifting of the clutch D, and the slight side
movement of . the-table K, by which, at each
alternate traverse of the bed-plate A, the pat-
tern and the pieces of material under opera-
tion are brought into positions to travel under
the guiding-point and the tools, respectively,
in lines which lie slightly to the side of the
lines in which they have previously so trav-
eled. The pattern- @ thus travels under the
guiding-point M, and the pieces of material, b,
under the tools 7, in a series of parallel lLines in
the direction of the traverse of the bed-plate
A, the tools », by their operation in the said
series’ of parallel. lines, producing upon the
pieces of wood or other material, b, beneath
them reproductions of the design or ornament
of the pattern ¢ beneath the guiding-point M.
I have illustrated in the drawings a ma-

“chine construeted to carve eight, reproductions

of designs at one operation; Jut it will-be evi-
dent that the said machine may be constructed
to carve a number more or less than eight of
such reproductions at-one operation. Where

-the designs are to be reproduced upen pieces
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of material of greater width than will allow a
piece of material to be placed under each of
" the spindles N, the tools may be removed
from, say, every alternate spindle, and those
- in the remaining spindles will carve four re-
productions of the design of the pattern upon
these wider pieces of material. Where the
design is to be reproduced upon turned or cy-
- lindrical work, I mount- the pattern and the
pieces of wood or otlier material under opera-
tion upon heads or carriers between centers in
a manner similar to thatin which the material
operated upon is mounted in an ordinary turn-
ing-lathe, and in place of giving a side move-
ment to the framing B, as described, I give
.to the said pattern and pieces of material a
slight movement of partial rotation at each
altel nate traverse of the bed-plate A.

I will deseribe. this part of my invention
with reference to the reproduction of designs
or ornaments upon cylindrical pieces of wood
or other material.

Figs. 8, 9, and 10 represent, respectively, in
plan and side elevations (taken from opposite
sides) a bed-plate, A, provided with mechan-
ism suitable for effecting this last-mentioned
movement, the design to be reproduced being
upona cylinder. Heads orcarriers R, fastened
to the bed-plate A, are provided for the cylin-
drical pattern a, (formed of cast iron or other
suitable hard material,) and for each piece of
material, b, to be operated upon, the said
pieces of material being cylinders of a diame-
ter equal to the diameter of the pattern atthe
highest points of the ornament thereon. The
sald pattern @ and pieces of material, b, are
mounted in the said heads or carriers R be-
tween centers v and #1, 80 as to be capable of
revolving with the centers #'. Each of the
said centels #t has upon it a worm-wheel, #?,
with which gear worms u (see Fig. 9) upon a,
shaft, U, carried in adjustable bearmgs !
upon the bed-plate. At one end of this shaft
U is keyed a toothed wheel, V, the teeth of
which, at each alternate traverse of the bed-
p]ate A, striking against a stud, v, (see Fig.

10,) projecting from the framing upon which
the bed- plate slides, cause a motion of partial
_rotation to be given to the shaft U, which
motion is imparted by the worms u to the
. wheels 7%, and thus to the pattern and pieces
of mmterial mounted between the centers of
the heads or carriers R, whereby the pattern

is fed under the <ru1d1ng -point and the pieces .

of material being operated upon under the
carving-tools, so0 that the said tools reproduce
the ornament or design by operating in a se-
ries of lines parallel with the axes of the cyl-
inders. In order to give the shaft U motion
. only during each alternate traverse of the bed-
. plate A, and to prevent it receiving motion on
each traverse of the bed-plate—that is, a mo-
. tion in one direction during, say, the forward
movement of the bed-plate, aud then a motion
in the reverse direction, which would bring
. the pattern ¢ and pieces of material b back to
- their original position—I form upon the back

of the wheel V ratchet-teeth o', in which a
pawl, +%, engages, to prevent the rotation of
the Wheel in one direction. To prevent the
bed-plate jumping by riding over the stud v
wheu the wheel V is thus prevented from turn-
ing, I make the bracket carrying the stud v,

50 that in one direction it will yleld against

the action of a spring, v% as will be readily
understood by reference to Fig. 10.

Or, the reproduction of designs upon tarned
or cirenlar pieces of material may be effected
by causing the bed-plate A to have, instead of
a 1001procat1n0 motion, a slow movement in
one direction, the pattern and pieces of mate-
rial having at the same time a rotatory motion
imparted to them.

Figs. 11 and 12 represent, in plan and side
elevation, respectively, an arrangement suita-
ble for pxoducm ¢ these movements. The bed-
plate A is driven slowly in one direction by a
band passed over the pulley ¢ upon the shaft
O, upon which shaft is formed a worm, ¢,
Whlch gears info a worm-wheel, I, keyed up-
on the end of the screw J; upon Which the bed-
plate Aruns. An extension of the said screw car-
ries a stepped pulley, 7/, bands from which pass
over another stepped pulley w, upon a shaft,
W, carried-in bearings from any convement
1mmovable part of the frammg of the machine.
Upon this shaft is a bevel-wheel, «!, running
upon a feather, w? on the said shaft, which
wheel revolves with the said shaft, but is com-
pelled to follow the movement of the bed-plate
A by a holder or bracket, «, fixed to the said
bed-plate, whereby the said wheel ! is kept
in gear with the bevel-wheel ¥ upon the worm-
shaft Y during the traverse of the bed-plate.
The shaft Y, when the machine is driven, re-
ceives a continnous rotatory motion while the
bed-plate is receiving a continuous slow trav-
ersing movement in one direction.
tern and pieces of material are mounted in
heads or carriers similar-to the heads or car-
riers R, Figs. 8, 9, and 10, and, like them, pro-
vided with worm-wheels, with which gear the
worms of the shaft Y, so that the said pattern
and pieces of material receive continuous ro-
tatory motion from the said worms. In this

-arrangement the framing B does not receive

side movement, as hereinbefore deseribed with
respect to Figs. 1 to 5. By these combined
motions of the pattern and pieces of material
under the guiding-point and tools—namely,
that in a line parallel to their axes due to the
traverse of the bed-plate and that around their

axes—rthe tools reproduce the design upon the.

said pieces of material by operating in a heli-
cal line.

Figs. 13 and 14 represent, in side elevation -

and cross-section, respectively, tools which I
prefer to employ o reproducing ornaments or
designs upon stone. The said tools somewhat
resemble an ordinary chisel, but have a narrow
cutting-edge. I fix these toolsin the fore part
of the framing B, in positions to operate upon
the work,- as- hereinbefore described; but I
prefer to fix them rigidly therein-—that is to

The pat-

_‘“
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say, without giving them rotatory motion simi-
lar to that given to the spindles N.

Although, with reference to Figs. 1 to 5,1
have described an arrangement for imparting
a side movement to the table K, carrying the
framing B, yet the side movement might be
given to the bed-plate A instead of to the said
slider. In this case the bed-plate would be
mounted upon an under framing, the said fram-
ing sliding backward and forward, (as de-
sembed mth respect to the bed-plate A Figs.
to 5,) carrying the bed-plate A with 113 The
bed- plate would be capable of running upon a
screw on the said framing, in a direction at
right angles to the direction of the forward
and backward traverse of the under framing
carrying the said bed-plate. At the termina-
tion of each alternate traverse of the said
framing and bed-plate a motion of partial ro-
tation would be given to the said screw upon

- which the bed-plateruns, soas to feed the pat-

tern and pieces of material carried on the said
bed-plate underneath the guiding-point and
tools. This could be effected by an arrange-
ment similar to that described with respect to
Figs. 8,9, and 10, the worm-shaft U represent-
ing the screw upon which the bed-plate would
have its side movement.

It will be evident from the foregoing de-
seription that the tools would be eapable of op-
erating during both the forward and back-
ward traverse of thebed-plate A by dispens-
ing with the arrangements for the raising and
retention in its raised position of the fore part
of the framing B, so that the guniding-point

and tools would remain in contact with the |

pattern and material being operated upon.

In this case a slight side movement would be

given to the framing B, orto the bed-plate A,
to bring the guiding-point and tools to a fresh
line or portion of the pattern and pieces of ma-
terial at the termination of each traverse, both

‘forward and Lackward, of the said bed-plate,

instead of at every alternate traverse only.
The back traverse, too, would, of course, be ef-
fected .in this case at the smme slow rate as
the forward traverse.

I clain—

1. The bed-plate A, shdmg in V-shaped |-

groove, and having clamped thereon the pat-
tern a, and the material, b, on which said pat-

" tern is to be reproduced, said ‘bed-plate hav-
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ing forward and backward movement imparted
thereto, through shaft C, by the operation of
pulleys ¢ ¢!, bevel-wheels EF G H, horns g ¢,
strikers d d’ levers I ¢/, rods ¢, and clutch D,
substantlally as set forth. ‘

2. The oscillating framing B, hung upon
sleeves or center-pieces bl, and czurymrr at the
center of its cross-head B the vertically-ad-
Jjustable point M, and on- either side of said
point the adjustable spindles N, carrying the
carving-tools #, said spindles being mounted
in carriers #l, sliding in guides #?, and being
provided Wlth a pulley, wﬂ throufrh which ro-
tary motion imparted to a band n4 from pul-
leys on shaft P is commummted to said spin-
dles, substantially as set forth.

3. The table-supporting serew f, worm-wheel
and worm I ¢% and shafts Wand X, arranged
and operating substantially as and for the pur-
poses set forth.

4. The shaft P, mounted in bearin gs p', said
bearings being capmble of deJustment to com-
pensate for wear by screws p% and being held
firmly in position by the screws p°, substan-
tially as set forth.

5. The inclined surfaces J J’,adjustable ver-

“ tically in holders j j', and the projectingpiece

#% carried by the framing B, for raising the
tools out of contact W]th the work, substan-
tlallv as set forth.

6. The catch 8% projection ¥, and striker a,
for holdmg the forward por tion of the fram’
ing in elevated position and releasing it there-
from at the proper time, substantially as set
forth.

7. The bevel-wheels ¢ #, mounted on shafts
-8, lever 5!, pawl s%, and toothed wheel s°, for
imparting & slight s1de movement to the ﬂ am-
ing B_and table K, and thereby caunsing the
point M and -the tools n to opemte upon a
fresh surface, as explained.

8. The table K, carrying the framing B, and
operated by th(, screw Q to move upon the
slide L, as and for the purpose set forth.

In testimony whereof I have signed myname
to this specification in the presence of two sub-
scribing Wltnesses

- JOHN POLLOGK [L. s

Witnesses:
Davip DRYSDALE ATUSTIN,
RoBERT ADAM GUNN,



