J. D. MURRAY.
SAND BLAST APPARATUS,
APPLICATION FILED JUNE 3, 1908.

Patented July 18, 1911.

998,111.

4 SHEETS—SHEET 1.

INVENTOR
Aotn [ﬂ/m«x/r/a%
7y RS e

heg ATTORNEYS

WITWESSES
A e s



J. D. MURRAY.
SAND BLAST APPARATUS,
APPLICATION FILED JUNE 8, 1908.

998,111.

Patented July 18, 1911.

4 SHEETS—-SHEET 2.

T — T ——
st T prousi’

i

e b

o i S P TR

.aJ .

R
=
/A

sl 16

I
~N
w

!
// ' =
|

——

5 B

WI/TNESSES ‘ » INVENTOR .
‘ ot LOAMecrray.

ATTORNEYS



J..D. MURRAY.
SAND BLAST APPARATUS,
APPLIGATIONTILE}D JUNE 3, 1908.

Patented July 18, 1911.

4 SHEETS—SHIET 3.

998,111,

e

W

N

AUD
SO

SN

]

Fig8 N |
27 ML

SN
/ TN

,\
%,

WITNESSES | | - INVENTDR -
A Pegri g ST A

ég ATTDANEYS



J. D. MURRAY.

SAND BLAST APPARATUS.
APPLICATIOR FILED JUNE 3, 1908.

Patented July 18, 1911.

4 SHEETS—SHEET 4.

998,111.

W&y

%9€

FrrmrrEr .,

——
x ¥

—1

B A

< SE

EINVENTOFR.

'

WITNESSE.S,

EoetFon 2 T o len .

4 7



10

UNITED STATES

PATENT OFFICE.

JOHN D. MURRAY, OF SAN FBANCISCO, CALIFQRNIA.

SAND-BLAST APPARATUS.

208,111.

Specification of Letters Patent.

Patented July 18, 1911,

Application fled June 3, 1208. Serial Wo. 436,407.

To all whom it may concern:

Be it known that I, Jorn D. Murrazy,
a citizen of the United States, and a resi-
dent of the city and county of San Fran-
cisco and State of California, have invented
new and useful Improvements in Sand-
Blast Apparatus, of which the following is
a specification. -

This invention relates to improvements
made in apparatus or appliances for scour-
ing, cleaning, cutting,abrading or finishing
surfaces of wood or metal by what is tech-
nically termed the “sand blast.”

The invention has for its object to pro-

15 'vide a sand-blast apparatus.of large capac-

ity for doing work on a large scale and
under conditions where the surfaces to be
operated on, or the work to be done, may

be. situated above the apparatus at a. con-.

siderable distance from the ground, or from
the place where the supply-tank and the air-
compressing plant are stationed.

A further object of the invention is to
provide means for moving the sand or other
solid *material through a conducting-pipe
for a considerable distance horizontally, or

. for raising it through a perpendicular con-
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ductor by pneumatic pressure applied under
such conditions that any liability of clog-
ging or choking the material will be over-
come and the material will flow to the sand-
blast nozzles under uniform pressure. when
the jets are working at considerable dis-
tance from the supply.

A further object of the invention is to
provide means for producing continuous
progression or travel of the abrading sub-
stance or material through a closed conduc-
tor under varying conditions in the bulk
or quantity of solid material carried by the
air, and for conveying the same either hori-
zontally or perpendicularly, for a consider-
able distance without liability of chocking
or obstructing the passages.

The invention has for its object also i
improve the delivery nozzlé of the apparatus
in several points, particularly with the view
to secure a rvegular discharge of the material
in a stream of uniform character; also to
afford facility for repairing or renewing the
parts of the nozzle that are subject to wear.

To these ends my said invention comprises
certain novel parts and combination of parts
producing an improved machins or appa-

ratus for operating with the sand-blast, all.

as hereinafter described at length and point-

~ed out in the claims at the end of this speci-
fication, v

- Figure 1 of the drawings represents in
elevation the complete machine or apparatus
of my invention for doing work with the
sand-blast. Fig. 2 is a transverse sectional-
view on an enlarged scale of the coupling
chamber on the supply tank to which the
conducting-pipe or hose is coupled ; the same
showing the coupling-chamber in side-ele-
vation and the upper portion of the tank
in transverse section. £ig. 8 is a plan or
top-view of the supply-tank and the cou-
pling-chamber, the latter being: shown in
horizontal section. Fig. 4 is a side-eleva-
tion of Fig. 8, with the side of the tank
partly broken away to expose the parts in-
side. Fig. 5 is a side-view on an enlarged
scale of one of the accelerating nozzles in
the length of the hose between the source
of supply for the sand and the sand-blast
nozzle. Fig. 6 is a longitudinal sectional
view of Fig. 5. Fig. 7 is a longitudinal
sectional-view of the last one of the ac-
celerating devices in the line of the hose to
which the sand blast nozzle is coupled. ¥ig.

larged scale of the sand-blast nozzle through
which the abrading material is applied and
directed against the surface to be treated.
Fig. 9 is a side-view of the removable tip
of the nozzle shown in Fig. 8. Fig. 10 is an
end-view of -the tip. Fig. 11 is a side-view
of the split sleeve or part that confines the
removable tip in -place, and Fig. 12 is an,
-end-view of the sleeve. Figs. 18 and 15
show two forms of detachable tip for the
nozzle, and Figs. 14 and 16 are end views
respectively of the parts represented in
Figs. 13 and 15. Fig. 17 illustrates a modi-
fication of my invention designed to pro-
vide a sand-blast apparatus of a mors port-
able character than the complete apparatus
shown in Fig. 1. ’

It is obvious that in the application of
sand blast to the various circumstances of
use, such as cleaning the hulls and other
parts of marine vessels, the walls of build-
ings and various kinds of constructive ma-
terial employed in the arts, to remove paint
oxid scale, dirt or discoloration, that the ap-
paratus employed has to be greatly modified
in extent and detail.

herewith and forming a part of this speci-
fication consists in 8o far as I am able to

8 is a longitudina! sectional view on an en-

The apparatus shown in the drawings
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iHlustrate it, a normal arrangement -of sand
blast apparatus, and is an evolution or elab-
oration of such apparatus as is described in
my previous Letters Patent, namely: Let-
ters Patent No. 773,665, dated November 1st,
1904 No. 783,218, dated February 21st, 1903
and No. 818,776, dated April 24th, 1906, all
in sand blast apparatus.

The sand cmployed is sometimes of two
grades of fineness, which for reasons not
very well understood produces a better and
more rapid effect, supposedly because the
barger grains fracture and the finer ones re-
move obdnrate scale. The horizontal posi-
tion of the tank or receiver a causes & nearly
equal gravity pressure in the several com-
partments; the mobility of the dry sand
causing it to act as & fiuid and in propor-
tion to the head.

In the complete apparatus of my inven-

tion the supply-tank « is of sufficient ca-
pacity to supply several sand-blast nozzles,
and provision is made for varying the num-
ber of nozzles and for regulating the sup-
ply or “feed” of the material, according
to the number of nozzles in use at one time.
IFor this purpose the last section ¢ in the
line of hose 0 is provided with coupling-
sockets ¢ at intervals along the pipe to each
of which connection of a sand-blast nozzle f
can be made. This last section being formed
of a rigid pipe it can be suspended from
points of support along the line of work by
means of slings ¢, as illustrated in Fig. 1,
or by other supporting means that will per-
mit the pipe to be shifted or moved from
point to point as the work is carried for-
ward, ‘
. An important feature in sand-blast ap-
paratus of my invention consists in intro-
ducing at different points in the passages
and conductors traversed by the stream of
abrading material, a jet of compressed air,
as a means both of augmenting the working
pressure at those polnts where it may be
necessary or desirable to
movement, or increase the pneumatic pres-
sure in the conductor; also at other points
in the line of travel where there is liability
of the material choking or obstructing the
conductor; as, for example, at or in the vi-
cinity of the outlet-spout through which
the material passes from the supply-tank
into the linc of hose, or the cenducting pas-
sages leading from the tank to the hose, and
in the outlet-passage from the coupling-
chamber. These accelerating jets, as 1 have
termed then, are either supplied from a sep-
arate source, or directly from the compres-
sor that furnishes the air from the supply-
tank. Usually the nozzles ¢ are supplied
from an equalizing tank m connected with
the air-compressor through a line of pipe or
hose A, the tank m being itself connected
with the air-compressor by a hose p.

accelerate the’
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In the nozzles ¢ shown in the details Figs.
5 and 6 the air in the chamber 2 will be
under substantially the same pressure as
that in the storage-tank m, and being forced
through the annular space between the noz-
zle 3 and the swrrounding walls of the
chamber 2 it will impinge against the sand-
charged stream issuing from the end. of the
nozzle and thereby imcrease the force or
pressure above that which comes from the
supply-tank.
- The nozzle 3 is fixed in the chamber 2 by
a threaded joint 4, and a screw-coupling 5
connects one end of the tube 3 with the con-
ducting-hose b on one side, but at the other
end the chamber and the conductor are con-
nected together by a threaded sleeve 6.
This construction permits the nozzle 3 and
its casing or chamber to be readily removed
for renewing or cleaning the parts. It also
permits the number of accelerating nozzles
to be increased or reduced, according to the

‘requirements of the work, by employing

sections of pipes, or conductors, of different
lengths. In those situations where the ma-
terial has to be elevated perpendicularly to
a greater height as the work goes on, or
under other conditions where it is necessary
to increase the pressure in the conducting
hose at different points in its length, the
number of nozzles ¢ can be varied to suit
the needs of the work. In the complete ap-
paratus of my invention similar nozzles are
placed in the conducting-passages at the out-
lets in the bottom of the tank te prevent the
passages from becoming checked or obstruct-
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ed, and with that object to insure a continu-
ous movement of the material .through the

conductors, and an effective pressure at the
point of delivery regardless of the length of
the line of hose.

The interior space of the tank o is di-
vided by a partition 7 intn separate com-
partments «—~», each having an opening in
the top closed by a removable hand-pole plate
9 for introducing the sand, and an outlet
in the bottom through which the muaterial
passes into and is conveyed by a conducting
pipe or' passage to the coupling-chamber s
on the top of the tank. The last-named
chamber is connected with the compartment
% by a pipe 15 carried from the outlet 8
through the body of the tank upward and
out through the top., and with the compart-
ment » by the pipe 16 leading from the out-
let 10. Valves 12—13 are provided for shut-
ting off either compartment from the cou-
pling-chamber so as to take the abrading
material from one compartment while the
other is being charged. This combination
of a common coupling-chamber with the
two compartments, and the means provided
for conmeciing and disconnecting the com-
rtments one separately of the other, en-
>s the apparatus to be kept in operation
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without shutting off the sand-blast nozzles
when the supply-tank is to be recharged;
for the pressure can be shut off from one
compartment as often as it becomes neces-
sary to open and recharge it with material,
without interrupting the supply to the noz-
zles from the other compartment, This ar-
rangement has the advantage, further, of
permitting the use of two different grades
or kinds of abrading-material either alone

i

or together on the same work; to which end .

the compartment « can be charged with a
different material from that contained in
compartment v, and the coupling-chamber
then be supplied first with material from
one compartment, and afterward from the
other compartment, by opening or closing
the valves in the required order. Two kinds
of material may be used together, also, by
taking the supply simultaneously from both
compartments, and by this means it is pos-
sible to vary the character or quality of the
jets delivered at the sand-blast nozzles ac-
cording to the needs of the work.

A mnozzle 20 in the tube or passage 15 that
connects the outlet-spout of the compart-
ment « with the coupling-chamber s on the
top of the tank, and another nozzle of the
same character in the corresponding pas-
sage 16 that intersects and extends across
the spout 18 under the other compartment
i of the tank, are arranged to deliver jets
of air in the same direction in which the
material is moving, and thereby raise the
pressure at those points where it may be
required.

For supplying air to the nozzles at the
outlets 8—10, a pipe 23 is carried from the
bipe 2w on the top of the tank downward
through the center of each compartment to
the nozzle-casing under the outlet, where the
pipe 28 and the nozzle-casing 15 join to-
gether in a chamber 26 that is somewhat
larger than the butt end of the nozzle 20
which it incloses, and is provided with a
screw-threaded socket 27 for the nozzle.
The latter has a screw-thread fitted to the
socket to form a tight joint therewith when
screwed in place, and in the portion in-
closed by the chamber it has perforations
28 through which the air passes into the
nozzle. An ejector v in the coupling-cham-
ber is similarly arranged, but instead of
taking the air from the same source as the
nozzles in the outlets under the tank, T
prefer to connect the nozzle y directly with
the tank m and employ the pressure in that
tank to increase the force of the outgoing
stream of material where it passes into the
conducting hose b. . _

The coupling-chamber s and its ejector-
nozzle are constructed with the view to fa-
cilitate repairs to the parts, and the renewal
of those parts which are exposed to the

> greatest cutting action or wear of the ma-

g

terial. This is the case particularly with
the throat of the outlet-passage in the neck.
of the coupling-chamber, and with the tip
of the ejector. Both the tip of the ejector,
and the lining 29 of the outlet are made de- 70
tachable. ' :

The stem y of the ejector-nozzle 3* ex-
tends through a stuffing-box 80 in the back
wall of the chamber, and its butt end out-
side the chamber is surrounded by a tubular
casing 31 having a screw-cap 32 in the end
in which is a threaded socket for the end of
the tube y. The latter extending through
the cap is provided with a hand-wheel 33 for-
adjusting the nozzle in the throat of the
chamber. ) ,

For the purpose of replacing the wear-
ing surface of the outlet, the contracted
neck s* of the chamber is a separate piece
attached to the body by a screw-joint, and
its inner surface or lining is a loose sleeve
29 removably fitted to the throat of the
chamber, so as to be removed when worn
and a new lining substituted for it.

Air.is supplied to the casing 81 from the
tank s through a hose 34 which is coupled
to the connection 65 provided for that pur-
pose on the stationary air-pipe w on’ the
supply-tank. Through these connections
and conductors all the compartments and
the nozzles also receive air from the tank
m—the pressure being regulated in the com-
partments w—v by means of the valves
57—b58 on the pipe w, and in the several
nozzle-cacings or chambers by the valves
59—60 in the pipes 23—25. - Where the
nozzle-blast f is being used at a considerable
distance - from the tank @ and the com-
pressed air-tank, a steady and even jet may
be insured by conmecting the ends of the
conductors b—c—~h with an equalizing tank
or chamber. - '

The sand-blast nozzle f is of novel con-
struction in several features, that have for
their object chiefly to increase the dura-
bility of the parts and passages in which
the jet of abrading material is formed.and
the tip or part through which it is dis-
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The construction of these parts will be 115

understood more clearly by referring to the
details Figs. 8 to 16.

IFrom the threaded socket 40 in the butt
end of the nozzle to the front end in which
the tip 43 is fixed, the interior space is di-
vided by a tapered nipple 42 into a central
passage 44 forming a contracted continua-
tion of the connected tube or hose 41, and
an annular space 43 surrounding the nipple
and extending beyond the end of that part
in a contracted throat or passage 47 of
about the same dimensions diametrically as
the tip 42. The part 48 is a loose sleeve re-
movably fitted to the chamber and forming
a wearing surface or lining that can be re-
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placed by a new one when worn. Being
of tapered form and provided with a screw-
threaded end 49 extending beyond the end
of the nozzle-body, it is drawn forward to a
close seat in the surrounding chamber when
the sleeve or coupling-member- 61 is screwed
on. A split socket 62 on the end of the part
61 is screw-threaded externally for a nut
63, by means of which the detachable tip 43
is clamped in the socket on being inserted
at the front end. Separate orifices of differ-
ent forms, can be used from time to time as
the character of the work may call for vary-
ing forms of jet, by removing one style of
tip and fixing another in place in the socket.
Figs. 13 and 15 illustrate two different styles
of tips for that purpose. The tapered nip-
ple 42 in this nozzle is of novel character m
having several forwardly inclined slits 46
in its outer walls, so arranged with relation
to the walls of the surrounding annular
space 45 and of such size or width that rela-
tively thin jets or streams of air only will
escape and be projected against the sur-
rounding walls, without carrying through
the slits particles of the abrading material.
The effect of these outwardly flowing for-
wardly inclined jets escaping through the
slits above described, and thereby maintain-
ing a constant flow of air in a thin stream
or film against and over the walls surround-
ing the delivery-end of the nipple, is to
modify or soften the contact of the stream
of abrading-material at its point of de-
livery where it leaves the end of the nipple,
and thus reduce the wear on the surround-
ing walls of the passage. The form of this
nipple 42 is shown in Figs. 9 and 10. These
features of construction are adapted fo in-
crease the durability of the nozzle, and to
improve its effectiveness in operation in de-
livering a well defined jet without scatter-
ing or wasting the material. An accelerat-
ing jet is also interposed between the nozzle
body and the conductor from which it takes
its supply, as a means of increasing and
varying the pressure in the sand-blast noz-
zle over that which is due to the pressure in
the supply-tank and the hose. This addi-
tional pressure regulating means consists oi
the receiving-chamber 35 connected with the
air-pipe % by a coupling, and containing 2
valve 84 having a hollow stem 28 the butt
end of which extends through a tubular cas-
ing 39 on the end of the chamber 35. The
casing is of larger diameter than the stem of
the nozzle and is connected with a source
of pressure by means of the tube 37 in which
is a pressure-regulating valve 38. In the
butt end of the valve-stem are perforations
to admit the air or steam into the hellow-
dem 35. The valve 64 has a conieal head

1 to o seat of corresponding form in il
outlet-passage, and from the end -of
1va extends s tubular nozzle 36, thron

998,111

which the air or steam is delivered into the
outlet.

The casing 39 is connected with the air-
pipe & by the tube 37 and the chamber 35
is connected with the conductor b by a short
pipe b through which the material enters
the chamber. Provision is made for intro-
ducing air from the pipe % into the cham-
ber 85 in addition to that which passes
through the conductor, by connecting the
chamber with the pipe % through a tube A%
This last mentioned tube is carried through
the connection b? thereby reducing the num-
her of apertures and couplings in the cham-
ber. The pressure supplied through this
connection 1s regulated by a valve 39

The more simple form or construction of
sand-blast apparatus illustrated in Fig. 17
is of a more portable character than the
apparatus of my invention above described ;
being adapted for operating on a smaller
seale and under conditions ealling for a rela-
tively light pressure and a jet carrying 2
fine abrading substance. In this portable
apparatus the compartment 51 is fed with
{he abrading-material through the open
hopper 50, and the material is forced into
the conductor »* by the air taken from the
tank m acting through the nozzle 53 and
the cones 52 of the injector in the chamber
51. The supply-tank ¢ is therefore not
under pressure as are the compartments
w—a in the supply-tank e, but in other re-
spects this more simple form of the appara-
tus is similar to the machine represented
in Fig. 1; the arrangement of accelerating
nozzles ¢* in the line of conductors o* 2~ in
and the coupling-chamber 35 to which the
sand-blast nozzle f* is connected being prac-
tically the same.

Steam pressure may be substituted for
air in the chambers of the nozzles g in the
line of conducting hose. It can be used to
advantage in place of air, particularly in
the last chamber 83, to which the nozzle f
is coupled, as the effect of introducing steam
into the maferial at that point in the con-
duetor is to condense the fine dust which
otherwise becomes a source of annoyance
and discomfort to the workman,

iPhat I claim is:—

1. In sand blast apparatus, 2 main tank
or receiver containing abrading material
disposed in compartments, each compart-
ment having a controllable connection to
discharge ways for sand and air at the bot-
tom, a conducting pipe therefro.a to the dis-
charge nozzles and in conjunction therewith,
a second or reinforcing pipe of gir under

=t

hicher pressure and connections to the main *
bl

pipe as mnﬁdered necessary by length or ob-

struction of the latter, substantially as speci-

2. In 2 sand blast apparatus, a main tank
receiver o contaln air under pressure anc
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and connections from these compartments
to a main pipe leadinig to abrading dis-
charge nozzles, a pipe conducting air under
pressure to the several compartments, a sep-
arate air pipe under a higher pressure par-
allel to the first or main pipe and control-
lable' connections between the two lines of
pipes so the supply of air can be increased
as necessary or desn'ed substantlally as de-
scribed.

3. In sand blast apparatus, a portable
main tank or receiver with compartments
for sand and air under pressure, outlets at
the bottom of these compartments. for air

and sand and a main pipe connecting to

nozzles, in combination with a fixed auxil-
iary tank or receiver containing air under
a superior pressure and connections. from
this to the-main conducting discharge pipe
at points where the greater air pressure is
required, substantially as specified.

4. In sand blast. apparatus, a supply of
sand or other abrading material and air un-
der pressure disposed in compartments of.
a main tank or receiver, pipes leading there-

comp artments -therein

from to nozzles to apply the . abradmg ma-

terlal ‘a second tank or receiver connect- ;

ing. to a second line of pipes containing air

under a higher pressure, and a controlling
or reducing valve to regulate the pressure
in this secondary receiver and pipe line and

.controllable connections between the two

pipe lines by which the force of the air and
sand can be regulated at the nozzles, sub-

stantially as specified.

5. In sand blast apparatus, a main tank or
receiver containing air under pressure and
abrading material, pipes therefrom to noz-
zles for applying the abrading material, a
second tank or receiver containing air under
a superior pressure and a system of pipes

" therefrom Wlth controllable connections to

the nozzle pipes at various points by which
the air pressure can be augmented as neces-
sary and valves to control the volume and

30
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degree of the supplementary air pressure, -

substantially as speclﬁed
JOHN D. MURRAY
Witnesses:
Epwarp E. OseorN,
M. ReanEr.




