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FRED WASHBURN AND JOHN R. SHELDON, OF NEW HAVEN, CONNECTICUT, ASSIGNORS,
BY MESNE ASSIGNMENTS, TO THE NEW HAVEN SAND BLAST COMPANY, OF NEW
HAVEN, CONNECTICUT, A CORPORATION.

SAND-BLAST MACHINE,

Application filed September 26, 1919. Serial No, 326,450.

Our invention relates to sand blast ma-

chines of the tumbling barrel type wherein
sand under air pressure is driven or blasted
with force against articles in the barrel.
In prior sand-blast tumbling barrels, the
most effective blasting has been obtained by
nozzles directed radially down toward the
castings, as distinguished from interior
blasting from nozzles directed axially upon
the castings as through trunnion openings
in the barrel. In such effective radial blast-
ing it has always been considered necessary
to locate the sand-blast apparatus inside the
tumbling barrel. Such internal sand-blast
apparatus, although providing the desired
radial blasting, suffered the defect of limi-
tation to treatment of small castings and of
interference between the castings and the
internal sand-blast apparatus on account of
the large interior space occupied by such
apparatus and the weight-of the latter which
for these and other reasons made barrels of
large size impractical, and on account of
various probiems in connection with the sup-
port of such heavy apparatus inside a rotary
barrel, whether through an axial opening
into the barrel or on a stationary end of the
barrel. The object of our invention, among
other things, is to produce a sand-blast tum-
bling barrel which, while retaining the ad-
vantage of radial blasting, and obtain such
advantage in a superior manner, may not
have the sand-blast apparatus inside the
barrel, vor possess the limitation to treat-
ment of small castings or small charges of
castings, or dimensions of barrel, but will be
adapted to all sizes of barrel, castings and
charges thereof. ‘
The invention consists of a new type of
sand-blast tumbling barrel substantially as
shown and described, the underlying feature
of which is stch a direct combination of the
tumbling barrel and the sand-blast appara-
tus that they will act as a unit, the sand-
blast apparatus being revolved with the bar-
rel and preferably mounted on the barrel
and best on the outside of the barrel, so that
the interior of the barrel may be free of all
apparatus which- might interfere with the
castings or limit the size or quantity thereof.
To these, and other ends, our invention
consists in the improved sand-blast machine,
having ceitain details of construction and
combinations of parts, as will be herein-

after deseribed and more particularly point-
ed out in the elaims.
Referring to the drawings, in which like

‘numerals of reference designate like parts

in the several figures;

Figure 1 is a fragmentary side elevation
of our improved machine;

Figure 2 is an end view thereof with the
closure door - at one end removed therefrom
and looking toward the left of Figure 1;

Figure 3 is a fragmentary end view of the
opposite end of- our machine from that
shown in Figure 2; .

Figure 4 is'a side elevation of the barrel;

‘Figure 5 is a sectional view of one of the
heads of the barrel, taken upon line 5—5
of Figure 2;

Figure 6 1s'a sectional view of said head
taken upon line 6—6 of Figure 5;

Figure 7 is an emlarged-sectional view of
the mechanism shown upon line T—7 of Fig-
ure 8; o

Figure 8 is a fragmentary end view of the

parts shown in Figure 7;

Figure 9 is a sectional plan view .of the
casing and sand valve, taken upon line 9—9
of Figure 7, and showing the means whereby
the same is operated;

Figure 10 15 a detail sectional view illus-
trating the means by which the barrel or
drum 1s secured to the track rings; and

Figure 11 is a fragmentary sectional view
of a portion of a barrel or drum illustrating
one form of means that may be utilized for
side instead of end loading and unloading.

In the embodiment of our invention we

utilize a frame 10, within which are mounted .

the parallel shafts 12—12 having thereon the
friction rolls 13—13, upon which the barrel
rotates, as will be later described. These
shafts 12—12 are rotated from a shaft 14
driven through a pulley 16 and journaled in
one or more brackets 15 fixed to the frame

‘and having beveled pinions 17 thereon which

mesh into beveled gears 18 fixed on the
shafts 12. This mechanism just described
is well known in the art and constitutes no
part of our present invention.

The barrel of our improved machine is
constructed with a ¢ylindrical body portion
composed preferably of a plurality of sec-
tions but may be made of a single piece, if
desired. In the drawings these sections are
four in number, each being designated by
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the numeral 19 and arc joined upon the in-
side of their adjacent edges by cleats 11 so
as to leave an open space 20 therebetween
for at least a portion of their length. These
sections may be joined, however, so that
their ends abut against each other if de-
sired for their entire length.
cured at their outer ends to the track rings
81 by the bolts 84, as shown in Figure 10.
One end of the body portion of the barrel is
closed by a head 21 which is secured thereto
with a plate 22 therebetween. This plate
within our invention can be made and se-
cured so that it may be readily placed in po-
sition or taken down without disengaging
the head from the barrel. The head 21 is

~provided with a plurality of openings 23
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therethrough and the plate 22 opposite these
openings 1s provided with a plurality of
openings 24. Secured to the head 21 is the
cover 25 in such manner as to leave an open
space between it and the outside of the head
91, which open space, known as the dust
box, is designated by the numeral 26. Sup-
ported upon brackets 27 fixed to a cross bar
28 that 1s secured at its opposite ends to the
frame 10, is a cover plate 29, which is held
thereby against rotation but projects through
the cover 25, and through the top side of
this cover plate is an opening 30 which 1s
connected in a well known manner with suc-
tion devices so as to withdraw the dust from
the interior of the barrel through openings
24, dust box 26 and opening 30. .

At both ends of the barrel are secured the
track rings 31, which rest upon the friction
rolls 18, and through which rotation is im-
parted to the barrel. .

Mounted on the outside of the barrel are
a plurality of sand-blast apparatuses which
are secured over the cleats 11 by bolts 33
(Fig. 4), in this case four being .shown al-
though a greater or less number can be used
as. desired and as the character of the con-
tents of the barrel may dictate. Each of
these apparatuses comprises a sand hopper
32, a sand chamber 48 in communication
therewith by way of the hinged gravity
valve 35, or other similar mechanism, an. air
chamber 40, a plurality of sand and air mix-
ing chambers 44 and a corresponding plural-
ity of sand-blast nozzles 46. The heads of
the sand-blast nozzles 46 rest upon gaskets
47 and are located in perforations in the
cleat 11, so that the ends of the nozzles are
dirvected radially foward the interior of the
barrel. The barrel viewed from the end
(Fig. 2) is rotated anti-clockwise (see ar-
rows, and in this direction the forward end
32 of the sand-blast apparvatus covers
blasted-sand-outlet-passages 36 in the barrel,
so that when the sand-blast apparatus is
moved through its lower are of revolution by
the rotation of the barrel, the blasted sand in
the bottom of the barrel will drop directly

They are se—
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through said perforations 86 into the in-
terior 84 of the-sand hopper 32. The sand
chamber 48 connects with each of the plu-
rality of mixing chambers 44. Likewise the
air chamber 40 communicates with each of
the plurality of mixing chambers 44 by way
of a-corresponding plurality of air nozzles
45.  Although the sand-blast apparatus as a
whole is secured to the barrel by the bolts
33, or similar means, yet a substantial por-
tion of such apparatus is constructed as a
unit 37 (Fig. 2) which is pivoted or hinged
so as to be swung away from the barrel in-

dependently of the sand-blast nozzles 46 to-

permit convenient access to all the parts.
'The sand chamber 48 is formed, in the closed
position of the hinged portion 87, partly by
said hinged portion and partly by the har-
rel. The parts constructed as a unit in
hinged member or cover 87 ave the air chain-
ber 40 and the plurality of mixing chambers
44 with their air nozzles 45. The hinged
member 37 is secured in its closed position
by a fastening bolt 38 having a nut 89 there-
on. The detailed construction of the unit
87 is as follows. The underside of member
37 is provided - with inwardly projecting

walls 41 enclosing the air chamber 40. In-
tegral with said walls is a platform 42 and

connected -therewith are a plurality of par-
titions 43 arranged and located so as to con-

stitute (with said walls 41 and platform 42) -

a plurality of mixing chambers 44 into which
project the.air nozzles 45. Herein areshown
four mixing chambers 44, air nozzles 45 and
sand-blast nozzles. 46. 'The admission of
sand from the sand chamber 48 to the mix-
ing chamber 44 may be controlled by the
sand valve 49 which is provided with the
openings 50 therethrough which register
with the openings in the sides of the mixing
chambers 44 (see Figure 9) and are mounted
in the cover member 37 so as to slide length-
wise therein. In Figure 9 the valve 49 is
shown in the position wherein the openings
50 register with the mixing chamber 44 and
sand i1s being admitted thereto. - ‘
The mechanism for imparting moticn to
the sand valves 49 comprise a valve rod 51
having a block 52 secured to one end thereof
and into which projects the finger 53 se-
cured to one of the valves 49, which latter
are secured together- by means -of the tie
blocks 54, a slide head 55 having a recipro-
catory movement in the slide frame 56 se-
cured to the head 21 and having a lug 57

thereon which projects radially therefrom:

mto the path of a cam 58 fixed on a shaft 59
rotatably connected with the frame 10 hav-
ing a bell erank arm 60 thereon which is

connected to one end of a manually operated

lever 61 having notches 62 and 63 therein
which engage the supporting loop 64 fixed to
the frame 10. As shown in Figure 1, when
the notch 63 engages the loop. 64 the valves
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are open and when shifted so that the notch
62 engages the supporting loop 64 they are
closed, this movement actuating the cam 58
so as to be moved into and-out of the path
of the lug 57, through which reciprocatory
movement is imparted to the valve rod 51,
and through it to the sand valves 49. In
practice these sand valves and their opera-
tive mechanism may be omitted, if desired,
in which case the sand flows directly from
the mixing chamber to the sand chamber,
without its passage at any time being pre-
vented by a closure element, such as the sand
valve. , '

It will be noted that the air chamber,
mixing valve, air nozzles, sand valves and
adjacent mechanism are all so associated
with the covers 37 as to be moved therewith
when the cover is moved upon its pivot
mounting, thereby exposing the sand cham-
Ler and the sand passage 34 adjacent thereto.
This facilitates repairs, the removal of any

foreign objects that may get into the sand

passage or chamber and enables the sand
nozzles to be readily removed and replaced
and makes the operative parts readily acces-
sible for whatever purpose may be desired.

The air under pressure is admitted to-the
air chamber 40 through an inlet pipe 65 hav-
ing a valve 66 associated therewith, that is,
opened and closed manually through a rod
67, as is shown, a plug 68 having a_cham-

ber 69 therein with a radial opening 70

through the wall thereof and having a
hollow shank 71 thereon that is con-
nected with the pipe 65. Rotation of the
plug 68 is prevented by the clamp 85 fixed
to ene of the brackets 27. The plug 68 is
seated in a bushing 72 secured in the head 21
and held on its seat by the spring 73, which
surrounds the shank 71 and abuts against
the enlaiged portion of said plug at one
end and the inside of a cap T4 at the other
end which is threaded onto the bushing 72
(sece Tigure 5). A screw 75 threaded
through said cap 74 is the equivalent of a
Tock nut to prevent accidental disengagement
of the cap 74 from the bushing T2.

In the head 21 are a plurality of radial
air passages 76 corresponding in number
with the air chambers 40, which air passages
arve connected by a flexible hose connection
77 avith the air chambers 40, this flexible con-
nection permitting the covers 37 to be moved
upon their pivet mountings without break-
ing the air passage connection.

The bushings 72 are also provided with ra-
dial ports 78 corresponding in number with
the air passages 76 and registering there-
with. o

The end of the barrel opposite the head 21

is entirely open and is closed by a door 79,

which is conneacted with a supporting bracket
80 pivotally mounted at 81 to the frame 10.
This door and its mechanism of  éngage-

8

ment with and locking to the barrel is old
and constitutes no part of our present in-
vention, and therefore is not shown or de-
seribed in detail. ;

In operation, it the barrel is to be loaded
{rom one end, the door 79 is swung upon its
pivot mounting so as to expose the interior
of the barrel and the ariicles ave placed
therein, after which the door is closed and
locked in position and the barrel then ro-
tated through the shafts 12 which are at
rest when the barrel is being loaded.

Ag the barrel rotates air 1s admitted into
the plug 68 and thence through one of the
ports 78 in the bushing 72 and into that one
of the air passages 76 in register with the
radial port 70 in the plug 68, thence through
the flexible connection 77, into the air cham-
ber 40 and through the air nozzle 45, The
sand valves: 49 being open, the sand from
the sand chamber 48 passes into the mixing
chamber 44 and the air drives it through
the sand nozzles 46 into the interior of the
barrel where it contacts with the work in =
well known manner. As the barrel rotates,
the sand at the bottom of the barrel drops
through one of the series of openings 36 into
the hopper that happens at that time to be
on the underside of the barrel and then flows

through the sand passage 84 of the casing

32 past the valve 35 which lies open at that
time, being moved to its open position by
gravity, as shown in Figure 2, and thence
passes into the sand chamber 48." As the
hopper last mentioned moveg during the vo-
tation of the harrel any sand that may be
left in' the passage 34 passes through inte
the sand -chamber until gravity closes the
valve 85, at which time all of the sand will
be out of the sand passage. . When in its
uppermost -position the valve 35 is closed
and the sand within the sand and mixing
chambers is driven into the interior of the
barvel again, as above described. When-
ever the air blast through the air nozzles is
continuous ‘some - of the sand is driven
through the sand nozzles, almost as soon as

it enters the hopper. :
During the agitation of the sand and ar-
ticles in the barrvel the dust that rises-in the
barrel is withdrawn thervefrom through the
perforations 24 in plate 22, vent openings
23 in head 21, dust box 26 and opening 50,
as heretofore described. If perchance any
sand should enter the dust box, it will re-
turn to the barrel through the openings 24.
It will be noted that no sand can-escape from
the interior of the barrel into .the hoppers
until the hopper is at the lower portion or
underside of the barrel and as there are no
openings through the sections 19.between the
several hoppers save the blast nozzles. such
sand as accumulates on the bottom of the
bdrrel always passes through the openings
\S

36 into the nexst succeeding hopper, A
At e il
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shown herein the radial opening 70 covers
an arc of about 120° so that the blast of the
sand from each series of nouzles is effective

during about one-third of the rotation of
the barrel, at which time the next series of
nozzles will be in operation. Hence the sand
blast is continuous and each nozzle is in op-
eration while moving through a circular
path, substantially 120° in length. The
length of this circular path may, “of course,
be increased or diminished, as may seem ad-
vantageous. By reducing the length of this
path the series of nozzles will be in opera-
tion intermittently. By making the opening
70 extend. substantially around ‘the entire pe-
riphery of the plug all of the sand blast noz-
zles can be in operation at one and the same
time. In such case it may be desirable to
shorten the plug 68 and leave it entirely
open at its inner end. Of course any sub-
stantial degree of air blast when the appa-
ratus lies beneath the-sand on the bottom of
the barvel, although not very useful in blast-
ing the cm;mngs “nevertheless will prevent
the \!16‘1\1\”11-(10(3 of sand dropping through
the sand nozzles 46 to and through the air
nozzles 45 to the air chamber 40.

If it is desired to operate upon articles of
unusual length, such. as pipe, rods, etc., or
even for other classes of articles, the barrel
may be loaded and unloaded from the side
instead of Uummh the swinging doors 79.
To accomplish ﬂns one or more doors 82 are
provided in the side of the barrel between

the hopper casings 82.  After the articles in

the bariel have Deen subjected to the sand
blast for a suflicient length of time the sand
valves 49 arve closed through manipulation
of the lever 61, thus shutting off the admis-
sion of sand to the mixing chamber but the
air continues to pass uhrough the air nozzles
into the barrel and, cleans the castings or ar-
ticles from any accumulated sand or dust;
the latter being withdrawn from the barrel
in the manner above described and the sand
nl] being exhausted therefrom. into the sev~

ral hoppers so that when the article is re-
moved from the barvel it is entirely clean
and free from both sand and dust.

(1 course the initial charging of the ma-
chine with sand is effected by phcmrr a sub-
stantial quantity thereof in the barrel
through the door, sufficient in amount to
charge the successive blast apparatuses,
whereupon the rotation of the barrel as above
described - will charge the latter with this
gsand. TIn time, a tter operation, and as some
aand escapes through the vent, replacement

gand may he shoveled into the bharrel as ini-
tlalh

The advantages of the invention are those
of the above stated objects thereof, 1. e., prin-
cipally the freedom from hml‘m’mon to treat-
ment of castings of small size or to internal
dimensions of the tumbling barrel, Owing

1,660,058

to the mounting of the sand blast appara-
tuses on such a practicable support as the
barrel itself, the latter may be constructed
in any size and of any capacity desired with-
out any resulting difficulty involved in the
methed of supportnn the blasting appara-
tus; and as the latter is mounted preierably
on the outside of the barrel, the latter can
be made of very small size for small castings
or charges of castings, as well as of very
large sizes for large castings or charges
thereof. Also, not only is the advantage re-
tained of a blast acting radially instead of
diametrically (and this with sand-blast ap-
paratus located outside the barrel), but such
blasting effect is greatly enhanced by the
sweeping movement of the revolving blasts
above the castings. Also, the constructl_on
of the machine as a whole is greatly simpli-
fied as the result of the combination of the
perforated barrel and sand-blast apparatus
in such manner as to constitute a self-closed

70

7%

80

system, thereby obviating the necessity of .

any outer enclosing casing around the barrel.

Although a preferred embodiment of the
invention is disclosed herein, yet wide de-
partures may. be made therefrom within
the spirit and scope of the invention; for it
is believed that this. invention is the first
wherein the. sand-blast apparatus has been
mounted to revolve with a tumbling barrel,
and that the various important features in-
volved in an embodiment of revolving sand-
blast apparatus are also entirely novel.

Having described our invention, what we
claim as new and desire to secure by Letters
Patent, is+—

1. A sand-blast machine comprising a ro-
tary barrel, a sand-blast apparatus mount-
ed thereon to be revolved thereby, and means
for operating said blasting apparatus dur-

ing its movement of 1evolut10n

3. A sand-blast machine which comprises
a rotary tumbling barrel and a sand-blast ap-
paratus mounted to be revolved therewith
and having its blast nozzle directed into the
interior of the barrel; means for supplying
air to the sand-blast appdratus, and means
for completing the circulation of the blasted
sand between the barrel and the sand- blast
apparatus.

3. A sand-blast machine which comprises
a rotary tumbling barrel and a sand-blast ap-
paratus mounted to be revolved therewith
and having its blast nozzle directed into the
interior of the barrel; means for supplying
air to the sand-blagt wpparatu g, means for

completing the circulation of the blasted.

sand between the barrel and the sand-blast
apparatus, and means to prevent the sub-
stantial return of sand to the barrel after
it has reached the sand blast apparatus ex-
cept through the sand-blast apparatus.

4. A sand-blast machine comprising a ro-
tary barrel; a sand-blast apparatus mounted
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thereon to be revolved thereby; and means
for supplying sand to said barrel during its
movement of revolution and thence to the
blasting apparatus.

5. A sand-blast machine comprising a ro-
tary barrel; a sand-blast apparatus mounted
thereon to be revolved thereby; and means
for supplying compressed air to said barrel
during ~its movement. of revolution ‘and
thence to the blasting apparatus.

6. A sand-blast machine comprising «a ro-
tary tumbling barrel, a sand-blast apparatus
mounted on the periphery thereof to be re-
volved therewith thereby keeping the ends of

5 said barrel free; one end of the barrel being

constructed to be opened to receive the ar-
ticles to be treated; and a vent opening
through the other end of the barrel.

7. A sand-blast machine comprising a ro-
tary tumbling barrel and a sand-blast ap-
paratus mounted on the outside thereotf to be
revolved thereby and in direct sand-receiv-
ing communication with the interior of the
barrel. , ,

8. A sand-blast machine comprising a ro-
tary tumbling barrel and sand-blast appa-
atus mounted thereon to be revolved there-
by, the wall of the barrel constituting one
wall of the sand-blast apparatus.

9. A sand-blast machine comprising a
hovizontal rotary tumbling barrel and sand-
blast apparatus mounted peripherally of the
barrel to be revolved thereby and having its
blast nozzle directed inwardly of the barrel.

10. A sand-blast machine comprising a
rotary tumbling barrel having a sand-blast
inlet ‘and a used-sand outlet through its lat-
eral wall; and a sand-blast apparatus mount-
ed on the lateral wall of the barrel to be ve-
volved thereby and communicating with and
enclosing said inlet and outlet. , ‘

11. A sand-blast machine comprising a
rotary tumbling barrel and sand-blast ap-
paratus mounted on the outside of the barrel
to be revolved thereby; and means for oper-
ating said sand-blast appavatus while it is
Leing moved in its upper arc of revolution
the barrel and sand-blast apparatus being in
divect gravity-sand-receiving communication
with one another to permit sand to be
dropped from the interior of the barrel to
the interior of the sand-blast apparatus
while the latter is being moved by the former
through its lower arc of revolution.

19. In a device of the character described,
the combination with ‘a rotary . barrel; of
sand blast nozzles arranged in different ra-
dial positions about the axis thereof and ro-
tatable therewith; means for supplying sand
to said sand blast nozzles at predetermined
portions of the rotation thereof; and air
nozzles for said sand blast nozzles registering
therewith.

13. A sand-blast machine comprising 2
rotary tumbling barrel and sand-blast ap-

¢
sa

8

paratus mounted thereon to be revolved
thereby and including a plurality of sand-
blast nozzles arranged in succession longitu-
dinally of the barrel. N ,
14. A sand-blast machine comprising a 10-
tary twmbling barrel, a sand-blast appara-
tus mounted thereon to be revolved thereby
and comprising a sand hopper, a sand cham-
ber, means between said hopper and sand

_chamber that opens and -closes during the

rotation of the barrel and controls the escape
of sand from the hopper to the sand cham-
ber, an air chamber, a plurality of mixing
chambers communicating with said sand and
air chambers and a corresponding plurality
of sand-blast nozzles, the latter being di-
rected into the interior of the barrel.

15. A sand-blast machine comprising a
rotary tumbling barrel and.sand-blast appa-
ratus mounted thereon to be revolved there-
by and comprising a sand hopper, a sand
chamber, an air chamber, a plurality of
mixing chambers communicating with ‘said
sand and air chambers and a corresponding

plurality of sand-blast nozzles, the latter be-

ing divected into the interior of the barrel.
16. A .sand-blast machine comprising a

rotary tumbling barrel and sand-blast ap-

paratus mounted thereon to be revolved

thereby and comprising a sand hopper, a

sand chamber, an air chamber, a plurality
of mixing chambers communicating with
said sand and air chambers and a corre-

sponding plurality of sand-blast nozzles, the

latter being directed into the interior of the
barrel, means that prevent a substantial re-
turn of the sand from the sand chambers to
the sand hoppers. o :

17. In a device of the character described,
the combination with a barrel; of a sand

Dblast apparatus on said barrel, movable

therewith and having a plurality of mixing
chambers and nozzles therein with a sand
valve operably mounted adjacent to said
mixing chambers, whereby the movement of
sand into a plurality of said mixing cham-

bers is controlled at one and the same time

and a sand nozzle for each of said mixing
chambers, rotatable with said barrel.

18. A sand-blast machine comprising a ro-
tary tumbling barrel having perforations
through its sides and one end; sand-blast
apparatus mounted on the outside of the bar-
rel and covering said side perforations, one
of the side perforations receiving the sand

Dlast nozzle of the sand-blast apparatus, and

another side perforation co-operating with
the sand blast nozzle to permit the circula-
tion of the sand between the sand-blast ap-

.paratus and the barrel by blasting and grav-

ity successively, said sand blast apparatus

_being constructed to form a conduit for used
sand passing thereto from the interior of
.the barrel; and means for supplying com-

pressed. air to the sand-blast apparatus,.the
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said end perforations of the barrel serving

as a vent for the blasted air. o
" 19. A sand-blast machine compiising a-

rotary tumbling barrel and a sand-blast ap-
paratus mounted on the outside of the barrel
to be revolved thereby, the sand-blast nozzle
thereof being directed into the interior of
the barrel and the side of the barrel being
perforated in communication with the inte-
rior of the sand-blast apparatus which latter
is constructed to reccive and pass to the
nozzle used sand from the barrel when the
sand blast apparatus is returned by the bar-
rel to a position that will permit gravity to
return the sand thereto; and means for sup-
plying air to the sand-blast apparatus and
its sand-blast nozzle. '

20. A sand-blast machine comprising a
rotary tumbling barrel provided with a vent
opening, and sand-blast apparatus mounted
on the barrel to be revolved thereby; said
barrel and apparatus having direct commu-
nication with one another for circulation of
the sand, the remainder of the barrel when
in operation being closed save for the vent,
whereby the barrel and sand-blast-apparatus
alone constitute an operative self-closed sys-
tem. .

21. A sand-blast machine comprising a
rotary tumbling barrel; a mixing chamber
for sand and compressed air rotafing there-
with; a’ blast nozzle supplied from said
chamber and directed into the interior of the
barrel; means for supplying compressed air
to said mixing chamber; and means, includ-
ing a hopper mounted on the outside of the
barrel and in sand-communication between
the barrel and the mixing chamber, to co-
operate with the blasting nozzle in circulat-
ing the sand within the machine.

22. A sand-blast machine comprising a ro-
tary tumbling barrel, a sarid-blast apparatus
mounted thereon to be revolved thereby, said
harrel and apparatus being in gravity-sand-
transferring communication with one an-
other to permit sand to drop from the barrel
into the said apparatus; and means to pre-
vent the substantial return of sand to said
barrel, after it has reached the sand blast
apparatus except through said, sand-blast
apparatus.

23. A sand-blast machine comprising a ro-
tary tumbling barrel having a blasted-sand
outlet through its lateral wall; and sand-
blast apparatus mounted on said wall to be
revolved thereby and having a forward por-
tion in the direction .of revolution which
covers and is in communication with said
blasted-sand outlet; said barrel having a
sand-blast inlet in communication” with a
rear portion of said sand-blast apparatus.

24. A sand-blast machine comprising a ro-
tary tumbling barrel and sand-blast appa-
ratus mounted thereon to be revolved there-
by; and means for supplying compressed air
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from outside the barrel to said sand-blast ap-
paratus, said barrel and apparatus being
in gravity-sand-transferring communication
with one another to permit sand to be sup-
plied to said apparatus from the inside of
the barrel.

95. A sand-blast machine comprising a ro-
tary tumbling barrel and sand-blast appara-
tus mounted on the outside thereof to be re-
volved thereby; an air-connection mounted
stationary outside the barrel but in line with
the axis of votation thereof; and an air-sup-
ply conduit mounted on the barrel to be re-
volved thereby and arranged in air commu-
nication between said air-connection and the
sand-blast apparatus. :

26. A sand-blast machine comprising a ro-
tary tumbling barrel; sand-blast apparatus
mounted on the outside of the barrel to be
revolved thereby; means for supplying com-
pressed air to the sand-blast apparatus, the
latter having its blast nozzle directed into
the interior of the barrel, and the barrel and
sand-blast apparatus being in sand-commu-
nication with one another in series with the
blast nezzle whereby the blasted sand drops
back into the sand-blast apparatus from the

barrel “when the barrel by its rotation re-’

turns the sand-blast apparatus to a position
substantially beneath it. :

27. A sand-blast machine comprising a ro-
tary tumbling barrel; sand-blast apparatus
mounted on the outside of the barrel to be
revolved thereby, its blast nozzle being di-
rected into the interior of the barrel; the
barrel and sand-blast apparatus being in
blasted-sand-communication in series with
the blast nozzle; and means for supplying
compressed air to the sand-blast apparatus
and comprising a stationary air connection
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mounted axially and -outside of the barrel

near an end thereof, and an air conduit
mounted on said end of the rotating barrel
and . in revolving communication with said
air connection and also in communication
with said sand-blast apparatus.- ;

28. A sand-blast machine comprising a ro-
tary tumbling barrel and sand-blast appara-
tus mounted on its periphery to be revolved
thereby ; an exhaust box mounted on the end
of the barrel to rotate therewith and com-
municating with the interior of the barrel;
and & stationary cover for said box and pro-
vided with an exhaust outlet.

29. A sand-blast machine comprising a ro-
tary tumbling barrel and sand-blast appara-
tus mounted on the outside of the side of the
barrel to be revolved thereby; a dust box; an
end of the barrel being mounted to rotate

“therewith and formed with perforations con-

stituting a vent for the interior of the barrel;
a stationary exhaust connection arranged to
close said dust box save for an exhaust out-
let upon one side of the axis of said barrel.
80. A sand-blast machine comprising a ro-
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tary tumbling barrel and sand-blast appara-
tus mounted on the outside of the barrel to
be revolved thereby; an air-supply connec-
tion located stationary with respect to. the
rotary barrel and in line with the axis of
rotation thereof; an end of the barrel being
mounted to rotate therewith and constructed
with a passage in air-receiving communica-
tion with said air-connection; and an air
condu’t extending from said passage in the
barrel end to the sand-blast. apparatus.

31. A sand-blast machine comprising a ro-
tary tumbling barrel and sand-blast appara-
tus mounted on the outside of the side of the
barrel to be revolved thereby and having its
sand-blast nozzle directed into the interior
of the barrel, the revolving sand-blast ap-
paratus being in gravity-sand-receiving com-
munication with the interior of the barrel;
an end of the barrel being mounted to rotate
therewith and formed with a vent passage
communicating with the interior of the bax-
rel; an exhaust connection mounted station-
ary with respect to the rotating barrel and
forming a dust box with said rotary barrel
end. i

32. A sand-blast machine comprising a ro-
tary tumbling barrel having an end mounted
to rotate with it; and sand-blast apparatus
mounted on the outside of the barrel to be
revolved thereby and in communication with
the interior of the barrel for blasting the
sand into and removing it from the barrel to
the sand-blast apparatus; the end of the
barrel having passages communicating, re-
spectively, with the sand-blast apparatus to
supply compressed air thereto, and with the
barrel to serve as a vent for the air blasted
therein. A

33. A sand-blast machine comprising a ro-
tary tumbling barrel and sand-blast appa-
ratus mounted on the outside of the side of
the barrel to be revolved thereby, the barrel
having an end fixed to rotate with it; an air-
supply connection and an exhaust connec-
tion both loeated stationary with respect to
the rotating barrel and outside the barrel,
the air-supply connection being mounted in
line with the axis of rotation of the barrel;
said barrel end being constructed with a pas-
sage in air-receiving communication with
said air connection; and an air conduit from
said passage to the sand-blast apparatus;
said rotary barrel end being constructed also
with a vent passage from the interior of the
barrel to said exhaust connection.

84. A sand-blast machine comprising a ro-
tary tumbling barrel, the sides of the barrel
consisting of sections extending longitudi-
nally of the barrel with longitudinal spaces
between them, and cleats lying inside said
sections and secured to and joining them and
closing said spaces; and sand-blast appa-
ratus mounted on the outside of the barvel
and covering a cleat and revolved by the

7

barrel, the sand blast nozzle of eaid blast
apparatus extending through .the cleat and
directed into the interior of the barrel.

35. A sand-blast machine comprising a ro-

tarv tumbline barrel -consisting of a shell 7
y el =

and ‘sand-blast apparatus mounted thereon
to be revolved thereby and having its sand-
hlagt nozzle projecting inside the shell; a
cleat secured to the inside of the shell and
receiving and surrounding said nozzle; the
shell having blasted-sand-outlet-perforations
in advance of and ncar to the cleat in the
direction of revolution of the sand-blast ap-
paratus, and said apparatus being in grav-
ity-sand-receiving communication with the
interior of the barrel through said perfora-
tions. ‘

36. A sand-blast machine comprising & ro-
tary tumbling barrel consisting of a shell
formed of longitudinal sections with longi-
tudinal spaces between them; cleats located
Jongitudinally inside the shell and secured
to adjacent sections to close up said spaces;
sand-blast apparatus secured to the ouiside
of the barrel in position over a cleat and
having its sand-blast- nozzle extending
through the cleat and directed into the in-
terior of the barrel; a perforated exhaust
plate located at an end of the rotary burrel
to be revolved thereby; and a head secured
to said end of the barrel to be revolved there-
by, and holding said perforated plate against
the ends of said cleats: :

37. A sand-blast machine comprising & ro-
tary tumbling barrel and sand blast appa-
ratus mounted on the outside of the side
thereof to be revolved thereby; the nozzle
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of said sand-blast apparatus being mounted .

in the wall of the barrel and directed into
the interior theieof, and the remainder of
the sand-blast apparatus being separable
fromi the nozzle and movable from the barrel
independently thereof.

38. ‘A sand-blast machine comprising a ro-
tary tumbling barrel and sand-blast appa-
ratus mounted on the outside of the side of
the barrel to be revolved thereby, the sand-
blast nozzle of said apparatus -being mounted
in the wall of the barrel and directed into
the interior thereof, said sand-blast appa-
ratus including also a sand-hopper, a sand-
chamber, an air-chamber, and a mixing
chamber ; the sand hopper of said apparatus
being - mounted in gravity-sand-receiving
communication with the interior of the bar-
rel; and the sand-chamber, air-chamber and
mixing-chamber of the sand-blast apparatus
being constructed as a unit and having a
hinged mounting.

39. A sand-blast machine comprising a ro-
tary tumbling barrel and a unitary sand-
blast apparatus mounted on the outside of
the side of the barrel in hinged relation
thereto revolved thereby, one side of said

apparatus being closed by said barrel; and
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means for supplying compressed air to the

sand-blast apparatus which includes a flex-
ible hose connected with the parts having

‘the hinged mounting.

40. A sand-blast machine comprising a
rotary tumbling barrel and sand-blast ap-
paratus mounted on the outside of the side
of the barrel to be revolved thereby; means
for supplying compressed air to said appa-

* ratus; said sand-blast apparatus comprising

2 sand hopper in sand-receiving commuuni-
cation with the barrel; a sand chamber in
sand-receiving communication with the hop-
per, an air chamber, a mixing chamber in

5 sand-receiving communication with the sand

chamber and in air-veceiving communica-
tion with the air chamber, and a sand-blast
nozzle communicating between the mixing
chamber and the interior of the barrel; the
sand-blast nozzle being mounted in the wall
of the barrel independently of the rest of
the sand-blast apparatus; and the construc-
tion -which comprises the sand-chamber, the
air-chamber and- the mixing-chamber com-

* prehending a unit which is movable from

1ts co-operative association with the barrel
independently of the sand hopper and of
the sand-blast nozzle.

41. A sand-blast machine comprising a
substantially horizontal rotary tumbling
barrel for the articles to be treated, a plu-
rality of sand-blast apparatuses mounted
thereon to be revolved thereby and arranged
in succession around the periphery of the
barrel.

42. A sand-blast machine comprising a
substantially horizontal rotary tumbling
barrel for the articles to be treated, a pla-
rality of sand-blast apparatuses mounted in
succession around its periphery to be re-
volved thereby, each of said sand-blast ap-
paratuses including! a plurality of blast
nozzles arranged 1nt succession longitudi-
nally of the barrel. o

43. In a device of the character described,
the combination with a barrel; of a sand
blast apparatus connected therewith upon
the outside thereof having a plurality of
mixing chambers therein; a sand blast noz-
zle opposite each of said mixing chambers;
means for admitting air into said mixing

chambers; means for admitting sand to said

mixing chambers; and means for controlling
the movement of sand into said mixing
chambers, said means being controlled from
outside of said sand blast apparatus and in-
dependently of the air admission means.

44. In a device of the character described,
the combination with a barrel; of a sand
blast apparatus connected therewith upon
the outside thereof having a plurality of
mixing chambers therein; a sand blast noz-

zle opposite -each of said mixing chambers;

means for admitting air into said mixing
chambers; means, as a sand valve for. ad-
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mitting sand to said mixing chambers; and
means for controlling the movement of sand
into said mixing chambers, said means being

-controlled from outside of said sand blast

apparatus and independently of the air ad-
mission means and including a cam, means
for oscillating said cam, and a movable
member connected with said sand valve, but
outside of said sand blast apparatus and
barrel and having- a lug thereon movable
in the path of said cam.

45. In a device of the character described,
the combination with a barrel; of a sand
mixing chamber mounted thercon and mov-
able therewith; a sand blast nozzle having
connection with said mixing chamber, and
projecting through the wall of said barrel;
and an air nozzle for said sand blast noz-

zle, said sand blast nozzle ocoupying a fixed
position in relation to said barrel and said

o
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air nozzles mounted go as to be movable
with said barrel and adjustable and remov- -

able relative to said barrel and sand blast
nozzles. - . )

46. In a device of the character described,
the combination with a barrel; of a plu-
rality of cleats secured thereto npon the in-
side thereof; sand nozzles mounted in each
of said cleats; a mixing chamber in com-
munication with said nozzles mounted upon
and movable with said barrel; a plurality of
air nozzles corresponding in number with

said sand nozzles and registering therewith,

projecting into said mixing chamber; and
means for controlling the movement of sand
into said mixing chamber, S

47. In a device of the character described,
the combination with a barrel adapted to be
rotated; an apparatus constructed to receive
used sand from the interior of the barrel,
upon the outside thereof and movable there-
with; a plurality of sand blast nozzles con-
nected with said barrel in different radial
positions and arranged to receive sand from
said apparatus; an air nozzle for each of
sald sand blast nozzles and registering there-
with; and means for supplying air to all of
said air nozzles.

48. A sand blast machine comprising a.
rotary barrel; a plurality of sand blast appa-

-ratuses constructed and arranged to be te-

volved with the barrel and located succes-
sively around the axis of rotation thereof
and having their sand blast nozzles directed
into the interior of the barrel; a stationary
air supply connection located -outside the
barrel near an end thereof and in line with
the axis of rotaticn of the barrel; the barrel
being provided with a plurality of air inlet
conduits having a close moving fit with said
air supply connection and leading radially
therefrom and communicating with- the re-
spective sand blast apparatuses; the barrel
and sand blast apparatuses being constructed
and arranged to permit the gravity return
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of blasted sand directly from the barrel to

the sand blast apparatuses when the latter
successively are revolved into position be-
neath the barrel; a stationary air exhaust
connection located outside the barrel near
an end thereof and in line with the axis of
rotation thereof; the end of the barrel next
said air exhaust connection being construct-
ed and arranged to permit rotation of the
barrel while maintaining a close moving fit
with the said air exhaust connection.

49. In a sand blast apparatus; a rotary
barrel having a partially perforated wall; a
plurality of hoppers connected with said bar-
rel upon the exterior thereoi opposite said
perforations and arranged to receive the
sand that passes from said barrel through
said perforations; a plurality of nozzles con-
nected with the wall of said barrel adjacent
to said hoppers in such relation. thereto as
to receive the sand from said hoppers; and
an air blast delivered to each of said noz-
zles whereby the sand from said hoppers is
driven therethrough into said barrel.

50. A sand blast machine, comprising a
rotary barrel, a sand blast apparatus car-
ried by the wall of the barrel, and means
in connection with the barrel to return the
abrasive directly to the sand blast apparatus.

51. A sand blast machine, comprising a
rotary barrel, a sand blast apparatus car-
ried by the wall thereof, and means provid-
ing communication between the barrel and
the sand blast apparatus through which the
abrasive is returned to said apparatus from
the barrel during the operation of the latter.

52. A rotating tumbling barrel having a
peripheral sand blast device secured thereto.

53. A rotating tumbling barrel having
sand blast apparatus secured thereto, em-
bodying a peripheral sand chamber,

54. A rotating tumbling barrel having
sand blast mechanism secured thereto, em-
bodying a peripheral sand and air mixing
chamber.

55. A sand blast barrel comprising a ro-
tary barrel body with a substantially clear
interior space of approximately cylindrical
shape for receiving the work, and sand blast
mechanism comprising air and sand mixing
instrumentalities located wholly outside of
such space and secured to the barrel body.

°

56. A sand blast mechanism for sand
blast barrels comprising a hopper body, a
cover hinged thereto, and an air chamber
secured to the cover.

57. A sand blast mechanism for sand blast
barrels, comprising a hopper body, a cover
hinged thereto, an air chamber secured to the
cover, and nozzles projecting from the air
chamber.

58. A sand blast barrel having a ecylin-

drical body formed of a plurality of plates,
said plates having a series of perforations
adjacent one end thereof, and the remaining
portion of said plates being imperforate.

59. A sand blast mechanism for sand blast
barrels comprising a body portion having a
ninged cover, an air chamber secured to said
cover, a sand and air mixing chamber adja-
cent said air chamber, and air nozzles lead-
ing from said air chamber into the sand and
ail mixing chamber.

60. In an air valve for sand blast ma-
chines, a hollow air inlet plug having an

opening in the lateral wall thereof commu--

nicating with the interior hollow portion of
the plug, and a bushing surrounding said
plug and having lateral openings adapted to
register with the lateral opening of the plug.

61. In a sand blast machine having a ro-
tary barrel and sand blast nozzles, means
for supplying compressed air to said noz-

zles comprising a head for the barrel, said -

head having radially disposed air passages
leading from the center to the periphery
thereof, and means for connecting the pe-
ripheral end of said passages to the nozzles.
62. In a sand blast machine having a
radial barrel and sand blast nozzles, means
for supplying compressed air to said nozzles,
comprising a head for said barrel, said head
having a hub portion and radially disposed
passages leading from the hub portion to the
periphery of the head, an opening in the hub
portion in comimunication with said radial
passages, and means for connecting the pe-
ripheral end of said radial passages to said
nozzles. . ‘
In testimony whereof we have hereunto

‘affixed our signatures.

FRED WASHBURN.
JOHN R. SHELDON.
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