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To all whom it may conceri:

Be it known that I, ANDREW BRYCE, a
resident of Pittsburg, in the county of Alle-
gheny and State of Pennsylvania, have in-
vented a newand useful Improvementin Ap-
paratus for Finishing or Cleaning Surfaces;
and I do hereby declare the following to be a
full, clear, and exact deseription thereof. -

My invention relates to apparatusforabrad-
ing or surface-finishing wood, glass, stone,
or other like material, its object being to pro-
vide a simple form of apparatus by whieh,
according to the uses to which it is to be
put, the abrading or finishing material may
be projected upon any surface—such as the
face of a stone building, the wood-work of an
apartment, or other like place—or the.appara-
tus may be employedin a stationary position
for the treatment of boards, slabs, or plates
of wood, stone, glass, &c., while means are

_provided .for the separation of the sand or

like abrading material from the air, steam,
&e., so as to retain the sand for reuse, and the
air or other propelling forece_is permitted to
escape from the apparatus.

- In my improved apparatus I employ a
mouth-piece, past which the object to be
abradedor surface-finishedis carried,or which
can be carried over any stationary object to
be abraded or surfaced, according to the
mounting of the apparatus, this mouth-piece
having the series of pipes connected there-
with at different angles to the opening of the
mouth-piece, so that the abrading material
may be projected at different angles upon the
object to be treated, and extending back from
this mouth-piece is a return or exhaust pipe
leadinginto a separator and collector, or what

‘might be termed a “cyclone-collector,” in

which the air or steam is given freedom or
vent, while the sand or abrading material
is collected for reuse, the apparatus when
used for abrading on stationary surfaces—
such as the walls of buildings or wood-work
of apartments—being mounted in a swing-
ing frame in such way that its mouth-piece
may be passed over the surface to be abraded
and the sand or like material projected
against it.

The particular points of invention desired

Serial No, 358,788, (Wo model)

to be covered will be hereinafter more par-
ticularly set forth and claimed.

To enable others skilled in the art to make
and use my invention, I will describethesame
more fully, referring to the accompanying
drawings, in which—

Figure 1 is a side view of apparatus em-
bodying myinvention. Tig. 2 isa toporplan
view. Fig. 3 is a rear end view. Fig. 4isa
longitudinal central section, the arrangement
of the pipes being somewhat.changed. Fig.
51is a cross-section on the line 5 5, Fig. 1.
Figs. 6 and 7 are alongitudinal section and a
rear end view ofthe injector with which the
blast-pipe and the sand-feeding pipes com-
‘municate. Tig. Sis an end view of one of
the groups of sand-feeding pipes. Tig. 9 is
a view of the coupling or socket from which
the supply-pipes may lead from the main air
or steam pressure pipes. Fig. 10 is a detail
view showing the arrangement of the deflect-
ing-lips in the spiral cone. Figs. 11 and 12
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are end views and longitudinal section, re- -

spectively, of the end of the mouth - piece.
Figs. 13 and 14 are detail views showing the

aniversal joint provided for the movement of

75

the apparatus over stationary surfaces, and .

Fig. 15is a detail view showing the meansfor
adjusting vertically the abrading apparatus’

on its stationary or supporting frame.

Like letters of referenceindicateliko parts .

in all the figures.
As the apparatus embodying myinvention

can be employed in the abrading or finishing -

of stationary surfaces—such as the wood-
work of an apartment or the stone or like
walls of buildings—I have illustrated it as
supported on suitable standards and adapted
for movementin different directions thereon,
though it is evident that the main part of the
apparatus may be supported in any station-
ary frame, such as where it is employed for
treating any materials or substances which
can be easily handled and brought opposite
to the mouth of the abrading apparatus.
The apparatus, as illustrated in the draw-
ings and more particularly shown in Fig. 1,
is supported on the adjustable standards A,
these standards extending up from a base-

plate A’ and being formed of tubing and
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having passing down into them the hars A
which are connected to a head-piece A% which
can be passed up against the eceiling of the
apartment or against any suitable support,
after which they may be locked in their po-
sition by set-screws A'.  Sliding on the stand-
ards A are the clamping-blocks @ ¢/, the con-
struction of which will be hereinafter de-
scribed, these clamping-blocks having at-
tached to them a cord a* passing over a pul-
ley &%, which pulley is mounted in the upper
standards A% the wire cord passing over the
same and passing around a sheave o' on the
clamping-block «’, and thence passing down
to aweight @’ Secured to the sheave ¢ is
the crank-handle ¢, by means of which the
sheave or pulley ¢! can be turned, and, as the
cord «® passes around this sheave and up
over the pulley ¢® wpon turning the crank @
through the sheave ¢! the clamping-blocks
will be raised or lowered in the standards A,
and as said clamping - blocks support the
abrading and surfacing apparatus said appa-
ratus can be raised and lowered as desired.

In order to tighten the block «’ on the
standards A A when the apparatus is raised
to the desired height, by turning the nut o’
on the shaft w the two parts of the bloek o’
will be clamped upon the standards A A. The
shaft « has a.cylindrical head w2 having a
threaded socket u® therein, and into that
socket a bolt v serews, this bolt having a cy-
lindrieal body corresponding in diameter to
the head »*. On this cylindrical head w2 and
the bolt v the clamping-block ¢ is mounted,
so that it may turn thereon, this clamping-
block carrying the crane B, the lower arm B2
of which passes through it, so that the crane
can be turned to any angle. The bolt v has
the shaft v’ extending out centrally there-
from and threaded to receive the nut w, and
beyond said nut has the lever +* for turning
the bolt. The nut w bas the handle w’, and
between said nut and the block ¢ is the
washer w% By turning the nut w the two
parts of the clamping-block a are forced to-
gether to clamp and hold the crane B, the nut
screwing up on the bolt v and forcing the
washer against the block, and by turning the
lever+®the bolt 2 is serewed into the threaded
head «? of the shaft v, so forcing the block ¢
against the Dblock o’ and holding the same
from turning on the cylindrical head w2 and
body of the bolt . Around the lower arm
B2 of the crane is a collar g, which engages
with the arm by a set-screw 3’ and rests on
the block a, this collar supporting the arm on
the block so that it may swivel therein when

- desired, in which case the nut w will be loos-
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ened sufficiently to permit such swiveling of
the arm.

Secured to the elamping-block is the crane
B, which is clamped within the clamping-
block by turning the handle w’ and extends
out from the same in order to support the
abrading apparatus, which is hung from the
upper end of this erane and is arranged to
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swing thereon, so as to be adjusted over the
surface to which it is applied.

The means of supporting the case contain-
ing the abrading apparatus is more partieu-
larly shown in Fig. 3, in which the funnel-
shaped ease C fits within a wire basket ¢, the
upper arms of the basket being secured to the
side air-blast pipes, as at ¢/, while these pipes
ave connected to the coupling d of the sup-
ply-pipe D and extend over to the mouth-
piece E of the abrading apparatus. The air
or other actuating fluid under pressure is car-
ried to the pipe D through the hose D’, and
so provides for the free adjustment of the
abrading apparatus in whatever direction is
desired, this being accomplished through the
swivel or universal coupling Detween the
crane I3 and the top air-blast pipe F. 'This
jointis more particularly shown in Figs. 13
and 14, the crane B being generally formed
of a hollow tube or having a threaded socket

_at the free end thereof, into which a bolt »’

is screwed, while fitting around said bolt is a
collar 0% which swings around upon the holt
0" unless it is desired to lock it into position
by means of the set-serew 1% Below the
sleeve 0% and connected therewith by a bolt
b%, is the plate %, which fits against the lower
flat face of the sleeve 12 the said sleeve and
the plate ¥ being swiveled together by the
bolt 0%, so that the plate may turn upon the
sleeve in whatever direction is desired,
Hanging from the plate 1° by the bolt 67 is
the loop 0%, which is connected to the air-blast
pipe I' and so serves to support the same.
On account of the different joints so obtained
the abrading apparatus may be swung on its
crane in any desired direction, the sleeve U2
providing for the rocking thereof from side fo
side, the turn-table U® providing for its turn-
ing with the bolt b* as the center, while the
loop 0° permits its swinging back and forth.
As the connection of the crane with the up-
right standards is such as to permit the swing-
ing of the whole apparatus on the vertical
portion B? of the crane, it is evident that by
such apparatus means are provided for the
turning of the abrading apparatus in prac-
tically any direction, according to the surface
to which it is to be adjusted.

I will now proceed to describe the abrad-
ing apparatus proper, so that the operation
of the same may be understood. The air-
blast pipes F G II communicate with the
mouth-picce E of the abrading apparatus,
which is generally a heavy casting, having at
the forward end thereof a thick annular ring
¢’ to sustain the abrading action of the ma.
terials to be projected through the mouth E
against the wood, stone, or other surface pass-
ing said mouth.

Any suitable namber of blast-pipes may be
employed, the socket or fitting d, Fig. 9, pro-
viding for five of these blast-pipes, though
for general purposes two or three are all that
are necessary. I may either employ sand-
blast pipes F G I, extending back close to
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the fitting d, as shown in T'ig. 1, or these sand-
blast pipes may be made short, as shown in
T'ig. 4, the branch air-pipes f g 7 extending
from the fitting d close to the mouth-piece E
and the siphon-head I (shown more particu-
larly in Figs. 6 and 7) being located in either
case at the entrance to the sand-blast pipes,
the air-blast through said siphons drawing up
the sand and projecting it through the sand-
blast pipes, and thence into the mouth-piece
and through the mouth E against the surface
to be abraded. 'The pipesfy T are controlled
by valves f’ ¢’ I/, so that the force of the
different blasts may be properly regulated, it
being desirable, according to the material to
be acted on, to vary the velocity of the sand

_or other abrading material projected. Lead-

ing up to the siphon I at the entrance of the
sand-blast pipes are the sand feeding pipes ¢,
these pipes extending down into the sand-
reservoir K at the base of the case C of the
collector and opening within the sand-reser-
voir, so that the blast will raise the sand
through the pipes and project it through the
injector and then through the sand-blast
pipes. into the mouth-piece.

Igenerally provide threesand-feeding pipes
to each injector, so as to feed the sand there-
to in the proper manner, though any number
may be employed, and, as it is desirable to
supply air to the reservoir to form a current
for drawing up the sand, I inclose the lower
ends of the sand-feeding pipes in a larger

"piped’, this pipe being made of metal or rub-

ber, as desired, the group of pipes ¢ being so
inclosed within the larger pipe 4/, and the
spaces 72 between the said group of pipes and
the outer pipe forming an air-feeding space,
so that the air may pass down around the
lower ends of the feeding-pipes into the mass
of sand in the reservoir, and then pass up
through said feeding-pipes with the sand,
thisbeing more clearly shown in Fig. 8, which
is an end view of the group of sand-pipes at
the base thereof.

As it is desirable to reuse the sand for
abrading, and also to prevent the escape of
the same, especially where it is used in an
apartment or in the dressing of the walls of
a building, I form the rear end of the mouth-
piece E into what may be termed a “ return-
pipe,” this return-pipe L opening at linto any
suitable form of a collector and separator,
such as shown at M—that is, opening -into
what might be termed a “ cyclone-collector,”
in which the air or steam is given its free-
dom, so that it may escape, while the sand or
other abrading material is separated there-
from and passes down into the sand-reser-
voir K. ’

The form of cyclone-collector shown iswhat
might be termed an “inverted spiral cone,”
this cone being formed of a leaf or plate m,
of wrought or cast metal, curved spirally, so
as to have two or more conical chambers m’
m? ms, the upper conical chamber having a
cover M’ extending above the same and pro-

vided with an outlet M? through which the
air can escape, the lower edge of this cover
M’ being secured to the portion of the spiral
plate m forming the upper conical chamber
m’ and to the return-pipe L, so that where
the current from the return-pipe enters the
collector a free escape for the greater part of
the air will be provided through the outlet
M2 of the cover. The air enters the collector

through the opening [ of the return-pipe L at-

such an angle that a swirl is imparted thereto,
the air striking the inner wall of the conical
chamber and being forced around therein
and into the surrounding conieal chambers
m? m?, and so obtaining its freedom either
through the outlet of the cover or through the
spaces ¢ ¢’ at the upper ends of the.conical
chambers m? m?, from which a free outlet is
given to the same, and also having a free es-
cape through the upper end of the funnel-
shaped case C, which is open, as at ¢% The

.sand orotherabrading material, being heavier

than the air, will naturaliy descend as soon
as the airis given its freedom and the cur-
rent holding the sand in suspension is over-
come, so that a separation is obtained be-
tween the sand and the air, and to accelerate
the separation of the air and sand I form
on the plate m one or more rows of deflect-
ing-lips n, so arranged that the sand passing
out from the opening [ from the return-pipe
will strike against these deflecting-lips n and
be deflected down into the conical chamber
thereby, as more clearly shown in Fig. 10,
these deflecting-lips n being set at such an
ineline with relation to the movement of the
air that any sand carried by the air will natu-
rally strike against the deflecting-lips and
be deflected downwardly, as above stated.
Wherethe spiral platenis formed of wrought
metal, these lips are formed by cutting and
bending from the spiral plate m, and they
thus form in said plate the openings =/,
through which the air can escape, such open-
ings so giving further freedom for the escape
of the air through the plate forming the coni-
cal chamber. The sand deflected down by
the lips n passes into the lower portion of
the surrounding ecase C,surrounding the lower
portion of the conical chambers, the case C
being open at its upper end, as are the sev-
eral conical chambers m? m5, as abovestated,
so that the air can have free escape. The
lower portion of the case C forms the sand-
reservoir K, and in order to prevent any ac-
tion of the air upon the sand in the reservoir
I provide the partition & across the lower
part of the case C, this partition being cup-
shaped, so as to hold the sand, and having in
the case thereof theopeningk’, throungh which
the sand collected can pass into the reser-
voir. The sand-reservoir K is closed at the
base by the serew-cap K’, which ecan be un-
serewed to permit the removal of the sand
from the reservoir.

When the apparatus is employed for treat-.

ing slabs, plates, or boards, which can be fed

7¢

75

8o

95

I00

105

110

I1s

120

125

130



10

20

25

3o

35

40

45

55

6o

65

thereto, it is supported in- a stationary posi-
tion on any suitable frame, and a guide-piece
pis employed to hold the slab or board in
contact with the mouth K, and as in the op-
eration of the apparatus it is not desirable to
cut off the blast as each slab or board is fed
through the machine I provide a nose-piece
R, into which the sand may be projected
through the mouth ¢, and from which it will
pass back to the mouth-piece and thenee into
the return-pipe, so as to be fed to the sepa-
ratororcollector. Thisnose-piece R is formed
hollow, as shown in Ifig. 4, and is cup-shaped,
so that the sand and air passing into it
through the monuth - piece will be deflected
down to the base thereof and pass through
the opening = into the mouth-piece E, a plate
»’ being generally employed within the nose-
piece, around which the sand is carried by
the blast, so that it will pass into the passage
. This nose-piece and the guide p may be
made removable, so that when the apparatus
is employed for abrading any stationary ob-
jeet—sueh as wood-work of an apartment—
the nose-piece and guide can be removed and
the mouth-piece of the abrading apparatus
employed close to the surface to be treated.
When employed for treating movable bodies,
such as slabs or boards, any suitable feeding
mechanism for feeding the same past the
mouth-piece can be employed, that shown in
the drawings beingthe rollers s, in properline
with the guideway p andbearing on the slab
or board, so as to carry it through, these roll-
ers beingrotated by any suitable mechanism,
In treating boards the apparatus may be lo-
cated close to the planing machinery, the
boards being planed or their edges finished,
and while passing through such machinery
their surfaces abraded Dby the apparatus,
which may be properly located in relation
thereto. Inthisconnection I haveillustrated
an edge-cutter 4, (see Figs. 1 and 3,) it being
understood that such apparatus may be lo-
cated atany suitable point, as may be desired.

In the operation of the apparatus I employ
air, dry steam,or other fluids under pressure,
the same being intended to be included in
the termn “air-blast.” 1In some cases water or
other suitable lignid may be used, though un-
der such circumstances the sand-collecting
apparatus would require to be changed. Tt
will also be understood that in treating any
stationary objects, such as the wood-work of
an apartment, the supporting-frame will be
mounted within the room inany desirable po-
sition, so as to bring the abrading apparatus
close to the wood-work, and through the mech-
anisni above described it may be moved over
the same, being so manipulated that the
month-piece may be gradually moved over
the stationaryobject,so that the blast of sand
or other abrading material may operate
thereon.

When employed for treating slabs, plates,
or boards, the apparatus is mounted in any
suitable stationary frame and the pieces fed
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thereto, as above stated. In either case the
blast passes up through the pipe D, and thence
through the branch air-pipes f ¢ 7, entering
the injectors I at the entrance of the sand-
blast pipes F G 11 and drawing up the sand
through the sand-feeding pipes 7 and foreing
it through said sand-blast pipes into the
mouth-piece ¥ and through the mouth e
thereof against the surface to be abraded as
it passes said mouth.

As the different sand-blast pipes enter at
different angles, the sand-blast will act upon
the surface to be abraded in different direc-
tions, according to the angles at which the
sand-blasts enter the mouth-piece. For the
finishing of the wood surfaces, as deseribed
in an application of even date herewith, Se-
rial No. 356,789, 1 prefer to arrange the sand-
blast pipes so that the blast therefrom will
strike the surface of the wood at different
angles—say, for example, that the sand is fed
by two or more of the pipes across the fiber
of the wood, s0 as to cut out the pithy or
softer portion thereof, the blast being so reg-
ulated that it will act but little on the harder
grain or fiber of the wood, while the other
pipe feeds the sand longitudinally of the
grain of the wood,said blast acting fo smooth
or polish the grain or fiber of the wood, s0 as
to form a fine finished surface thereon, said
action leaving the surface of the wood with
the hardergrain or fiber raised in relief, while
the softer or pithy portions are removed
therefrom. As the sand or other abrading
material strikes against the surface it is de.
flected back into the mouth-piece E and
passes thence into the return-pipe L and
thence into the collector or separator M, pass-
ing into the same in such direction as to im-
part a swirl to the air, so that it will pass
with a swirling motion into the collector and
obtain its freedom thercin, the sand carried
by the air striking against the deflecting lips
or plates n and being deflected down within
the inverted cone of the separator and the
larger portion of the air rising within the
cover M’ and escaping through the outlet M2
Part of the air, however, will pass down-
wardly within the collector, part escaping
through the upper part of the conical cham.
bers m*m? formed by the spiral plate m, part
through the openings %’ in the said plates,
a part of it escaping through the upper part
of the case C, freedom for all the air being
thus obtained, while the sand passes down by
its own gravity or is deflected onto the eup-
shaped partition & thereof, and this sand then
passing through the opening &’ into the res-
ervoir K, forming the base of the case C, in
position to again pass iuto the sand-feeding
pipes and be carried up through the same to
the sand-blast pipes, as above described.

In operating on movable slabs or hoards as
the one board passes out from in front of the
mouth-piece the sand projected through the
sand-blast pipes will be caught by the nose-
Diece R, and will pass thence through the pas-
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sage 7 back into the return-pipe L and into
the collector, so that the major part thereof

~is not permitted to escape.
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Any suitable material may be employed as
the abrading material, finer or coarser mate-
rials or harder or softer materials being em-
ployed, according to the purpose for which
the blast is used, and in this same way the
apparatus may be employed simply for re-
moving paint from wood surfaces, for eutting
or removing the softer or pithy portions from
wood surfaces, leaving the grain in relief, as
abovedescribed, for cutting orabrading stone,
glass, iron, or other such surfaces, for clean-
ing any such surfaces, or for filling in wood
surfaces,alight filling material projected with
a slight blast being of course employed for
this purpose; or in the same way paints or
oils or like liquid materials may be projected
against wood or other surfaces, the apparatus
having many such uses, all of which it is not
necessary to mention here, the materials emn-
ployed and the blast for projecting the same
being regulated according to the work to be
performed by the apparatus.

My invention therefore provides an appa-
ratus suitable for many uses either when sta-
tionary or when adjustable over a stationary
surface, as may be found desirable.

" What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In surface-abrading apparatus, the com-
bination of the mouth-piece through which
the abrading material is projected and a se-
ries of blast-pipes communicating with the
mouth-piece at different angles thereto and
close to the mouth thereof, so as to project
theseveralsireams at different angles through
said mouth-piece, substantially as and for the
purposes set forth.

2. In surface-abrading apparatus, the com-
bination of a mouth-piece through which the
abrading material is projected and a series
of blast-pipes communicating therewith, said
mouth-piecehavingaringextending inwardly
to form the mouth thereof, substantially as
and for the purposes set forth.

3. In surface-abrading apparatus, the com-
bination of the mouth-piece, a series of blast-
pipes communicating therewith, and a hollow
nose-piece oppositethe mouth-piece to receive

"the sand passing through the mouth and re-

turn it to the apparatus, substantially as and
for the purposes set forth.

4. In surface-abrading apparatus, the com-.

bination of a mouth-piece through which the
material is to be projected, blast-pipes com-
municating -therewith, a return-pipe leading
from the mouth-piece, and a separator and col-
lector into which the return-pipe opens, sub-
stantially as and for the purposes set forth.
5. In surface-abrading apparatus, the com-
bination of a mouth-piece, blast-pipes com-
municating therewith, a return-pipe extend-
ing from the mouth-piece, a separator and
collector into which the return-pipe opens,
and a hollow nose extending in front of the

mouth-piece and having a return-passage
leading therefrom and opening ‘into the re-
turn-pipe, substantially as and for the pur-
poses set forth.

6. Insurface-abrading apparatus, the com-
bination of the mouth-piece, blast-pipes com-
muniecating therewith, a guide rigid with and
extending in front of the mouth-piece, and
feeding apparatus for carrying the material
past the mouth-piece, substantially as and for
the purposes set forth.

7. In surface-abrading apparatus, the com-
bination of the mouth-piece; a guideway over
which the material to be operated on is fed,
a blast-pipe communicating with the mouth-
piece at an angle to the course of the mate-
rial fed thereto, and a blast-pipe communi-
cating with the mouth-piece in line with the
course of the material fed thereto, substan-
tially as and for the purposes set forth.

8. In surface-abrading apparatus, the com-
bination of a mouth-piece, blast-pipes com-
municating therewith, a return-pipe leading
from the mouth-piece, and a collector with
whieh said return-pipe communicates, said
collector being formed of a hollow cone, sub-
stantially as and for the purposes set forth.

9. In surface-abrading apparatus, the com-
bination of a mouth-piece, blast-pipes com-
municating therewith, a return-pipe leading
from the mouth-piece, and a collector with
which said returun-pipe communicates, said
collector being formed of a hollow cone and
a cover extending over the same and having
an outlet in the upper end thereof, substan-
tially as and for the purposes sef forth.

10. Insurface-abrading apparatus,thé com-
bination of a mouth-piece, blast-pipes com-
municating therewith, a return-pipe, and a
collector with which said return-pipe com-
municates, said collector being formed of a
spirally-laid plate, forming a spiral cone, the
spirals forming separate conjcal chambers
having spaces between them at their larger
ends for the escape of the air, substantially
as and for the purposes set forth.

11. A surface-abrading apparatus havinga
return-pipe opening into a collector,said col-
lector being formed of a cone provided with a
series of inclined deflecting-lips arranged spi-
rally therein, substantially as and for the pur-
poses set forth. '

12. A surface-abrading apparatus having a
return-pipe opening into a collector, said col-
lector being formed of a cone provided with
a series of inclined deflecting-lips arranged
spirally therein and having openings above
the lips, substantially as and for the purposes
set forth. -

13. A surface-abrading apparatus having a
return-pipe opening into a spiral cone, the
spirals thereof forming separate chambers
having spaces between them for the escape
of the air, and said spirals being provided
with a series of inclined deflecting-lips, sub-
stantially as and for the purposes set forth.

14. A surface-abrading apparatus having a
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return-pipeandacollectorinto which it opens,
said collector being formed of an inverted Lol
low cone and a funnel-shaped case inclosing
the lower part of the cone, substantially as
and for the purposes set forth.

15. A surface-abrading apparatus havinga
return-pipeand acollectorinto which it opens,
said collector being formed of an inverted hol-
low cone and a funnel-shaped case inclosing
the lower partof the cone, said funnel-shaped !
case being provided with a reservoir for the
collection of the abrading materials at the
base thercof, substantially as and for the pur-
poses set forth. .

16. A surface-abradingapparatus having a
return-pipe and a colleetor into which it opens,
said colleetor being formed of an inverted hol-
low cone and a funnel-shaped case inclosing
thelower part of the cone, said funnel-shaped
case being provided with a reservoir for the
collection of sand at the base thereof and
having a cup-shaped partition above said res-
ervoir and below the cone provided with an
opening in the base thereof comm unicating
with the reservoir, substantially as and for
the purposes set fortlh.

17. Insurface-abrading apparatus, the com-
bination of the mouth-piece, a sand-blast pipe
communicating therewith, an injector at the
entrance of said sand-blast pipe, an air-pipe
communiecating centrally with the injector, |
and sand-feeding pipes communicating with
the space in said injector around the air-pipe,
substantially as and for the purposes set
forth.

18. Insurface-abradingapparatus, a mouth-
piece having a sand-blast pipe communicat-
ing therewith, said sand-blast pipe having an
injector at the entrance therecf with which
an air-pressure pipe communicates, a series
of sand-feeding pipes communicating with
the injectors, and a sand-reservoir at tlhe hase
of the sand-feeding pipes, substantially as
and for the purposes set forth.

19. Insurface-abrading apparatus, a mouth-
piece having a sand-blast pipe communicat-
ing therewith, said sand-blast pipe having an
injector at the entrance thereof with which
an air-blast pipe communicates, a series of
sand-feeding pipes communicating with the
injector, and a sand-reservoir at the base of
the sand-feeding pipes, said sand-feeding |
pipes being arranged in a group and having
& tube surrounding the lower portion of said
Dpipes, substantially as and for the purposes
set forth.
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“20. Insurfacc-abrading apparatus, the com-
bination of a supporting-frame, a crane ox-
tending out therefrom, a surface-abrading ap-
paratus having a mouth-piece and a blast-
pipe leading thereto, and a universal-joint
connection between said crane and theabrad-
ing apparatus to provide for the movement
of the apparatus over the surface to be
abraded, substantially as and for the pur-
poses set forth.

21. Insurface-abrading apparatus,the com-
bination of a supporting-frame and.the abrad-
ing apparatus hung therefrom, the crane and
the abrading apparatus being conneccted by
the universal joint b, formed of the sleeve 07,
mounted on the shaft 0’, and the turn-plate
0%, swiveled to the sleeve by bolt U and hav-
ing the swinging loop * depending there-
from, substantially as and for the purposes
set forth.

22. Insurface-abradingapparatus, the com-
bination of hollow vertical standards A A,
bars A® A% entering the same, a clamp engag-
ing with the standards, a crane supported in
said clamp, and abrading apparatus hung
from said crane, substantially as and for the
purposes set forth.

23. The combination of the standards A A,
the elamping-blocks ¢, the shaft u, extending
through the samne and having the head w2
provided with the threaded socket «? the nut
u’, the bolt ¢, serewing into the socket u® and
having a eylindrical body, the elamping-block
@, mounted on the bolt v, and the crane B,
clamped by the blocks a, substantially as and
for the purposes set forth.

24. The combination of the standards A A,

. the clamping-blocks @', the shaftw, extending

through the same and having the head w2,
provided with the threaded socket 3, the nut
w’, the bolt 2, serewing into the socket v® and
having a cylindrical body, the clamping-
block @, mounted on the bolt ¢, the handle
secured to the bolt #, the nut w, serewing
onto the bolt v, and the crane B, clamped by
the blocks a, substantially as and for the pnr-
poses set forth.

In testimony whereof I, the said ANDREW
BRrYCE, have hereunto set my hand,

ANDREW DBRYCEL.
Witnesses:

JAMES I. IXaY,
J. N. Cooxmr.
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