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To ?t/7 7th OI), it inctly concern: 
Beit known that I, JoHN D. MURRAY, a citi 

Zen of the United States, residing at San Fran 
cisco, county of San Francisco, and State of 

5 California, have invented certain new and use 
ful Improvements in Sand-Blast Apparatus; 
and I hereby declare the following to be a full, 
clear, and exact description of the same, ref 
erence being had to the accompanying draw 

Io ings, forming a part of this specification. 
This invention relites to certain improve 

ments in apparatus for cleaning by the abra 
sive action of sand or like material the sur 
face of structural metal plates, beams, or other 

I5 parts, removing therefrom the oxidized scale 
or other substance adhering thereto, com 
monly called 'sand-blast’ apparatus. 
My improvements consist in an inclosed re-l 

ceiver subjected to air-pressure, containing 
2O chambers for air and sand, having eduction 

ways for each, and connected nozzles in which 
these are incorporated and projected forcibly 
against the material to be treated; also, con 
sists in a peculiar form of nozzle with renew 

25 able parts and means of regulating the rela 
tive quantities of the air and sand. 
The object of my invention is to scour and 

clean metallic surfaces, especially in places 
difficult of access, such as the interior of the 

3o hulls of ships and vessels of all kinds. 
In the application of what is called the 
sand-blast’ to various purposes there are 

impediments to be overcome, as in the mois 
ture and packing of the abrading material, 

35 the wear of nozzles subjected to scour, and 
regulation of the quantity of sand in propor 
tion to the conducting medium. To meet 
these impediments, I provide apparatus as 
shown in the drawings here with forming a 

4o part of this specification. 
Figure I is an elevation, partly in section, of 

an apparatus constructed according to my im 
provements; and Fig. II, an enlarged longitu 
dinal section through a nozzle to apply the 

45 sand or other scouring substance. 
The main vessel 1, hereinafter called the receiver,” is of cylindrical form, strong 

enough to withstand the required internal 
pressure, and is provided with a closed cham 

: ber 7 at the top for dry sand, supplied through 5o 
a closable passage 9. Said chamber has a 
conical or hopper-shaped bottom, from which 
the sand is discharged into the compartment 
below through discharge-pipe 22. The dis 
charge is controlled by a valve 18, preferably 55 
of revoluble or lantern form, operated from 
above by a stem 19 and handle 20. 

13 is the central chamber for air, divided 
from a still lower chamber by a diaphragm 
10, preferably arched or dome-shaped, and 6o 
perforated with apertures 12 to admit dif 
fused air to said central chamber from the 
lower chamber 16. 
2 is the inlet for air to said lower chamber, 

supplied by pipe 15, and 5 is a cock for draw- 5 
ing off the moisture of condensation. 
The central chamber 13 is provided with a 

sand-pipe 17, connected to discharge-pipe 22 
and terminating in the shell of the receiver, 
where the flexible sand-hose 23 is attached at 7o 
4. There is an air-outlet also at 3, with air 
controlling cock 24, and a flexible air-hose 25 
leads from this outlet to the discharge-nozzle 
27. (Shown on an enlarged scale in Fig. II.) 
A branch pipe 14 leads from the main air- 75 

supply pipe 15 to the upper chamber 7 for 
occasional use, as hereinafter explained, con 
trolled by means of cock 26. A lateral branch 
6 leads from pipe 14 to enter the larger sand 
pipe 17, terminating beneath the discharge- 8o 
pipe 22 in such manner as to form an ejector 
to drive the sand falling through pipe 22 for 
cibly through pipe 17 into the flexible hose 23, 
connected to the nozzle 27 at 29, with a force 
derived from the air-pressure in pipe 15 cor- 85 
responding to that of the air-current in flexi 
ble air-pipe 25, derived from the similar pres 
sure in the central air-chamber 13. These 
two currents or blasts combine and mingle in 
the nozzle 27. 
In case the lantern-valve 18 or the contigu 

ous passages should become clogged to impede 
9o 

the free disclharge of sand the cock 26 may 
be opened to temporarily throw air-pressure 
into the upper chamber 7, thereby increasing 95 
the pressure therein, thus aiding to loosen and 
expel the clogged sand through the lantern 
valve 18 into ejector-pipe 17. 



IO 

5 

25 

35 

2. 

The nozzle 27 is of a compound form, hav 
ing passages 28 and 29 for air and sand, re 
spectively, with a cock 30 for controlling the 
latter. 
32 is the nozzle for air, and 33 the nozzle 

for combined air and sand, the exterior of 
one and the interior of the other being cov 
ered with renewable surfaces 34, of india-rub 
ber or other material, that will resist the abra 
sive action of the sand. The nozzle 33 is re 
movable by means of the screw-collar 35, and 
the nozzle 32 is removed by detaching the 
part 36 from the tube 37. 
The operation is as follows: The chamber 

7 is filled with sand, and air under pressure 
enters through the pipe 15. The valve 24 is 
opened, also the valve 18 and cock 30, to ad 
mit sand, which is forcibly ejected from the 
nozzle 33 against the surfaces to be acted upon. 
Any moisture from the air that collects with 
in the receiver 1 is precipitated on the dia 
phragm 10, runs down into the chamber 16, 
and is drawn off at the cock 5. This diaphragm 
10 also baffles and precipitates any moisture 
entering from the pipe 15. 
Having thus explained the nature and ob 

jects of my invention, what I claim as new, 
and desire to secure by Letters Patent, is 

1. In Sand-blast apparatus, a receiver and 
means to maintain air-pressure therein, a sand 
hopper inclosed in said receiver, with means to 
admit air-pressure to the said hopper, a sand 
valve in the bottom of said hopper, with means 
for operating said valve from outside the 
receiver, and a sand-ejector in said receiver 
beneath said hopper, communicating with the 
latter by means of Said valve, substantially 
as specified. 

2. In Sand-blast apparatus, a receiver hav 
ing a main chamber, and a sand-hopper for 
an upper chamber, means to maintain air-pres 
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Sure in Said main chamber, means to admit air 
pressure to the sand-hopper, an opening from 
the sand-hopper to said main chamber, a sand 
valve in said opening, means to operate said 
sand-valve from outside the receiver, a sand 
ejector in the main chamber of said receiver, 
a flexible pipe attached to said ejector, and an 
applying-nozzle on the end of said flexible 
pipe, substantially as specified. 

3. In Sand-blast apparatus, an applying 
nozzle for delivering air and sand, said nozzle 
having a central discharge way or passage for 
air, With a flexible pipe leading thereto, a 
Sand-discharge way or passage standing ob 
liquely to the axis of the air-passage, and a 
cock on the nozzle to regulate the discharge 
at the sand-passage, Substantially as specified. 

4. In Sand-blast apparatus, an applying 
nozzle for delivering air and sand, said nozzle 
being provided with removable tips lined on 
the surfaces exposed to the action of the sand 
with elastic material to prevent abrasion, sub 
stantially as specified. 

5. In Sand-blast apparatus, an applying 
nozzle having separate relatively convergent 
passages for air and sand respectively, a cock 
On the nozzle to regulate the discharge of sand 
from the sand-passage, the passages being 
provided with elastic protective coverings on 
those surfaces exposed to abrasion from the 
Sand, and separate flexible pipes leading to 
said air and sand passages respectively, sub 
stantially as specified. 

In testimony whereof Ihave signed my name 
to this specification in the presence of two sub 
Scribing witnesses. 

JOHN D. MURRAY. 
Witnesses: 

ALFRED A. ENQUIST, 
E. SANDISON. 
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