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UNITED STATES

PATENT OFFICE.

GEORGE F. STEEDMAN,'Of sT. LOUIS, MISSOURI, ASSIGNOR TO CURTIS & COMPANY

MANUFACTURING COMPANY, OF WELLSTON, MISSOURI, A CORPORATION OF MIS-

SOURIL

.CLOSED-HOPPER SAND-BLAST.

* Specification of Letters Patent.

Patented Dee. 27, 1910.

Application filed June 2, 1910. - Serial No. 564,595,

To all whom it may concern: -

Be it known that I, Georce F. STEEDMAN,
a citizen of the United States, residing at
St. Louis, Missouri, have invented a certain
new and useful Improvement in Closed-
Hopper Sand-Blasts, of which the following
is a full, clear, and exact description, such
as will enable others skilled in the art to
which it appertains to make and use the
same. '

This invention relates to sand blast appa-
ratus, and particularly to closed hopper sand
blasts, namely, sand blasts of that type in
which " the sand in the supply hopper is
under air pressure. )

One object of my invention is to provide a
closed hopper sand blast apparatus which' is
so designed that the flow of air and sand to
the blast tool or nozzle can be stopped and
started instantly without varying or chang-
ing the position of the valve that governs
the supply of compressed air to the sand
hopper and mixing chamber, thereby effect-
ing a great saving in the consumption of
sand and air; and also eliminating the loss
of time caused by exhausting the air from
the sand hopper as was heretofore necessary
when the blast was cut off.

Another object is to provide a sand blast
apparatus which is so designed that the
sund hopper can be cleaned out quickly in
case damp sand becomes clogged in the dis-
charge opening of the hopper.

Another object is to; provide a sand blast

apparatus comprising few parts and de- |

signed in such a manner that the parts
which are subjected to the greatest wear can
be renewed easily. - And still another object
is to provide a sand blast apparatus that
comprises as an integral part thereof means
for removing dust, pebbles and foreign mat-
{;ler from the sand that is fed to the supply
opper. :
Et)her objects and desirable features of

‘my invention will be hereinafter pointed out.

Figure 1 is an elevational view partly in
vertical section- of a sand blast apparatus
constructed in accordance with my inven-
tion; Fig. 2 is an enlarged vertical sectional

view of the mixing chamber and the lower

portion of the sand hopper; Fig. 3 is a ver-
tical sectional view taken on approximately
the line 3—38 of Fig. 2; Fig. 4 is a top plan

view of the parts shown in Fig. 2, a portion
of said view being in horizontal ‘section
taken on approximately the line 44 of Fig.
2; Fig. 5 1s an enlarged detail view, partly
in section, of the shut-off valve; Fig. 6 is &
. detail sectional view -of the clean-out valve,
said view being taken on approximately the
line 6—6 of Fig. 4; Fig. 7 is a top plan view
of the mixing chamber, said-view being
taken on approximately the line 7—7 of Fig.
2; and Fig. 8 is a view of a slightly modi-
fied form. of operating mechanism for the
shut-off valve. -

Referring to the drawings which illus-
trate the preferred form of my invention,
A designates the closed sand supply hopper
| which is provided at its upper end with a
filling opening 1 which is normally closed
by a -valve 2, and at its lower end with a
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discharge opening 8 through which the sand

-flows into the mixing chamber B. )
A water separator C of any preferred de-
sign is preferably arranged between the sand
hopper and the compressed air supply pipe
4 so as to remeve as much moisture as pos-
sible from the air before it enters the sup-
ply hopper and the mixing chamber, the
compressed air being introduced into the
hopper and into the mixing chamber by
means of a conduit 5 leading from the upper
end of the water separator to the mixing
chamber, as-shown in Fig. 1, and provided
with a branch 5° that is tapped into the sand
supply hopper adjacent the upper end
thereof. ’

A three-way valve D is arranged in the'

conduit 5 between the branch 5° thereof and
the water separator C so as to permit the
air to exhaust from the hopper and from
the mixing chamber when said hopper has
to be refilled, and, if desired, a valve 6 can
be arranged in the conduit 5 for governing
the flow of air to the mixing chamber B.
The hose 7 which conducts the stream of

-sand and air to the blast tool or nozzle 8 is

connected to a sleeve 9 that is tapped into
one end of the mixing chamber, as shown
in Fig. 2, and a shut-off valve E is arranged
in the mixing chamber so as to enable:the
flow .of sand and air through the hose 7 to
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be stopped and started instantly at the will -

nof the operator. ‘The shut - off valve herein

ishown is of the piston or plunger type, and
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- ner end with a head 12 to which a soft rub-
-ber washer 13 is connected by means of a nut
14 mounted on a screw-threaded extension

10

- nally of the mixing chamber so as to carry
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. _ ply hopper and is thiis not subjected to con-
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- to a sand blast apparatus provided with s
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> and being connected to the rear end of the
‘plunger 10 by means of a cross-piece 20, as .

‘its .inoperative position, as shown in full

of sand and air from the mixitig chamber.
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consists of a plunger 10 reciprocatingly
mounted in a stuffing-box 11 in one end of
the mixing chamber and provided at its in-

10* on said plunger that passes through the
washer, as shown in Fig. 5. A ‘cross-piece
15,"which is arranged in the mixing chamber,
as shown in Fig. 2, forms a guide for the
plunger 10 and alsc acts as a stop that limits
the movement of said plunger in one direc-
tion, the plunger being moved longitudi-

the valve E into and out of operative posi-
tion by means of s lever 16 whose lower end
is connected to an operating rod 17 by means
of links 18, said rod 17 passing through lugs
19 on the outside of the mixing chamber B.

shown in Fig. 7.

When the blast is being used the valve B
will occupy the position shown in full lines
in Fig. 2 so that it will not obstruct the
stream of sand that is forced into the hose 7
by the pressure in the hopper and in the
mixing chamber, but when 1t is desired to
cut off the blast the valve E is moved in-
wardly into the position shown in broken
lines in Fig. 2 so that the soft rubber part
13 thereof will bear against the inner end of
the sleeve 9 and thus positively cut off the
flow of sand and air to the hose 7 which
leads to the blast tool.

I have found that a shut-off valve of the
construction above described is very efficient
because when it is in its operative position,
namely, closing the end of the hose 7 as
shown in broken: lines in Fig. 2, the pressure
of the air in the mixing chamber holds it so
tightly against the end of the sleeve 9 that an
air-tight joint is formed, and when it is in

lines in"Fig. 2, it is located out of the pathof
travel of the sand which flows from the sup-

stant abrasion which would cause it to wear
out é]umkly. I do not wish it to be under-
stood, however, that my invention is limited

shut - off valve of the exact construction
herein 'shown for various other types of
valves could be used for cutting off the flow

Furthermore, instead of using the lever 16,
as shown in Fig. 1, for operating the plun-
ger of the shut-off valve said plunger could
be operated by means of ropes or cables 160
leading from a point some distance from the
apparatus and counected to a T-shaped de-
vice 16° whose vertieal leg is connccted by
means of links 18* to the operating rod
17 of the valve plunger.

979,

sand hay

 preferably tapered and the

A sand blast apparatus of the constraction

887

above described is a decided improvement
on the closed hopper sand blasts which have
Lieretofore been in general yse owing to the
fact that the operator can cut off the flow of
both air and sand when he desires to turn
or change the position of the work being
opex'atedg on. In the old type of closed
hopper sand blasts the blast was stopped and
started by turning the valve which con-
trolled the supply of compressed air to the
per and mixing chamber, and when
said valye was closed the sand and air would
flow from the blast tool for several minutes
or until all of the air in the hopper had es-

-caped. Consequently, a large amount of

sand and air was wasted every time the
blast was cut off, and as it took several min-
utes for the air to escape from the hopper
a great deal of time was wasted during the
course ofn day in starting and stopping the
blast. * My improved apparatus overcomes
this objectionablé feature and enables the

-
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sand blast to be stopped and started in-.

stantly at the will of the operator so that he
can turn or shift the work being operated on
without wasting air or sand or being an-
noyed by the continuous action of the blast.

The bottom of the sand supply hopper is
discharge open-
ing' 3 is formed in a plate 21 that is de-
tachably connected by mesns of screws or

90
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other suitable fastening devices 22 to an v

inverted .pyramidal-shaped casting 23 which
forms the extreme lower end of the bottom
of the sand hopper. A vertically disposed
pipe 24, which is detachably connected to
the casting 23 and to the mixing chamber
B, serves as a chnduit for the sand that flows
out of the hofiper, and a sliding gate or

-valve' 25 is reciprocatingly mounted in -a

guideway inthe casting 23'so as to regulate
the flow of sand through the discharge open-
ing 3. 'The head of said Sand gate 25 is

provided with an opening and an operating.

nut or wheel 26 is mounted on a SCrew-

threaded stem 27 on said sand gate so as to-

move it longitudinally of the guideway in
which it is mounted and thus eause more or
less of the opening in the head thereof to
aline .with the discharge opening 31 of the
hopper and the conduit 24. The stem 6f the

sand gate passes through a stufling-box 28
_which closes the outer end of the guideway

29 in the casting in which the sand gate 1s

mounted, and said guideway is made large .
gate to be entirely .

enough to enable the sand
withdrawn from same when the stuffing-box
28 is removed.
acter abiove described permits the
the plate 21 and the pipe 24 to be removed
easily and replaced at a small cost, it being

/mecessary to renew said parts fréquently.
“because the continual action of the sand on -

same ciuses them to wear out quickly. )
The water separator C removes: & greaf

A construction of the char-.
sand gate,.
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deal of moisture from the air that is intro-
duced into the hopper but nevertheless there
is always a certain percentage of moisture
remaining in the air that causes the sand to
become damp, and frequently this damp
sand clogs the. discharge ‘opening of the
hopper.. To provide for this condition T
have equipped the sand hopper with a clean-
out valve I that closes the outer end of -the
discharge pipe 30 which. is tapped into one
side of the casting 23 at the lower end of
the hopper, as shown clearly in Figs. 4 and
6. The valve ¥ is provided with a soft
rubber pad 31 that fits tightly against the
end of the pipe 30, and said valve is hinged
or’ pivotally connected at 32 toa Iug on a
collar 33 which is secured to the pipe 30.
A yoke 84 is pivotally connected to said
collar, and an. adjusting screw 83, which is

mounted in said yoke, operates to hold the
valve I tightly seated.. When the yoke 34

is shifted so ‘as to release the valve F the
pressure in the sand hopper will cause said
valve to fly open and thus permit the ddmp
sand at the lower end of the hopper to es-
cape through the pipe 30 in a few seconds.
After the gamp sand has escaped .the valve
T is closed and the yoke 84 is returned to
its former. position so that the screw 33

therein will bear against the valve and thus

force the soft rubber pad of said valve

. tightly against the end of the pipe 30.
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~ sized particles of sand to be separated from -

The filling opening 1 at the upper end of

the sand hopper is preferably forined in a
5, casting 36, and the valve 2 that normally

closes said opening is hinged or pivotally
connected at 37 to said casting, said valve be-
ing provided with a soft rubber pad that
bears against the under side of the casting 36
and thus forms an air-tight joint when said
valve is closed. ~ Any suitable means may be
provided for retaining the valve 2 in posi-

‘tion, such, for example, as an arm 38 on a

ménually-operated rock shaft 88* which ex-

tends transversely through-the hopper A, as

shown in Fig. i. When it is desired to fill
the hopper this rock shaft is moved in a di-
rection to cause the arm 38 t6 pass out of en-
gagenient with the valve 2 and thus permit
said valve to swing downwardly, and. when
said rock shaft is returned to its former po-

sition the arm 88 will engage theé valve 2 and .

move it tightly against its seat. A dust-re-
moving chamber G is arranged above the
filling opening of the supply hopper, and a
jet pipe 39 is arranged at one end of said
chamber so as to cause a plurality of jets of
air to pass longitudinally of said chamber,
in the direction indicated by the arrows in
Fig. 1 and thus cause the dust and under-

the stream of sand that flows through the

grate-bars 40 of the charging hopper 41

which is arranged above said dust-separat-

“ing chamber, said charging hopper being

a

provided with a screen 42 that prevents

- gravel and other foreign matter from enter-

ind said hopper when sand is being intro-
duced into same. This dust-separator and
gravel - removing mechanism forms an in-
tegral part of the sand blast and it elimi-
nates the possibility of the blast nozzle be-
coming clogged or from discharging parti-
cles of sand which are too small to be of any
use as a tleaning agent. The member or
casting wilich constifutes this dust-separat-

70
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ing chamber G is provided with a flange 43

that. fits. in an opening in the casting 36 in
the top wall of the sand hopper, and said

‘member is provided at its upper side with a

flange 44 which receives the lower end of the
charging hopper 41, the compressed air be-
ing conducted to the jet pipe 39 by means of
a_pipe 45 which is tapped into the air sup-
ply pipe that leads from the upper end of
the water separator.

- Having thus described my invention, what

I claim as new and desire o secure by Let-
ters Patent is: :

1. A sand blast apparatus, comprising a
closed sand hopper whose contents is under
fluid pressure,- a conduit for -establishing
communication between said hopper and a
blast tool, means for supplying fluid under.
pressure to ‘said conduit so as to cause a
stream of sand under pressure to emerge
from the blast tool, and means for cutting
off the flow of sand and fluid pressure from

the blast tool without disturbing or varying .

the supply of fluid pressure to the san
hopper. :

‘2. A sand blast apparatus, comprising .a
closed hopper or container that is adapted to
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hold, sand under #ir pressure, a conduit for

conducting a stream of sand from said hop-

per to a blast tool, means for supplying air °

105

under pressure to said conduit, and a shut-. -

off valve for starting and stopping the flow
of sand and air through said conduit.
8. A sand blast apparatus, comprising a

N0

closed hopper or container that is adapted to*.

hold sand, a mixing chambery communicating
with the discharge opening in said hop-

per, means for supplying compressed dir to
-said hopper and to the mixing chamber, a

conduit ‘communicating with said mixing
chamber for conducting a stream of ‘sand
and air to a blast tool, and means for stop-
ping and starting the flow of sand and air
from said mixing chamber to said conduit
without disturbing the supply of compressed
air that is admitted to said hopper and mix-
ing chamber. ‘ '

115

120,

..4. A sand blast apparatué, comprising a
closed hopper or container that is adapted to

125

hold sand, a mixing chamber communicating -
with the discharge opening in said hopper. -

-means for supplying compressed air to said

hopper and to said mixing“chamber, a con-
duit communicating with siid mixing cham-
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ber for conducting a stream of sand and | ficient dimensions to permit the sand gate
air to a blast tool, and a shut-off valve under | to be drawn out of same, a stufing-box on
control of the operator for controlling the said member that closes the outer end .of said
flow of sand and air that* passes from said guideway, and a stem or plunger on the sand

5 mixing chamber into said’ conduit. ate of less cross sectional ares than the gate 70
5. A sand blast apparatus, comprising a | that passes through said stuffing-box.
closed hopper or container that is adapted 10. In a sand blast apparatus, a sand hop-
to hold sand, a mixing chamber communicat- per provided at its lower end with a member
ing with the discharge opgning in said hop- | that constitutes part of the bottom of the

10 per, means for suppfying cdmpressed air to | hopper, a removable plate deta(_:hablyvcon- 75
said: hopper and mixing chamber, a conduit nected to said member and provided with a
communicating with said mixing chamber | discharge opening -through which the sand
for conducting a stream of sand and air to | passes from the hopper and a removable sand

-a blast tool, and a shut-off valve in said mix- | gate or valve arrang d in said member un-

15 ing chamber for controlling the flow of air’| derneath said Slate fpr controlling the pas- g
and sand from said mixing chamber into sage of the sand through the discharge open-
said conduit, said shut-off valve being so de- | ing in said plate, .
signed that when it is closed the pressure 11. In a sand blast apparatus, a sand hop- -
ofg the air in the mixing chamber operates to | per provided at its lower end with a member

20 hold it seated. o , that constitutes part of the ‘ottom of the gg.

) 6. A sand blast apparatus, comprising a | hopper, a removable plate detachably con-
closed hopper or container for holding sand, | nected to said member and provided with a
a mixing chamber communicating with said discharge opening through which the sand
hopper, means for introducing compressed passes irom the hopper, a removable sand -

25 air into said hopper and mixing chamber, | gate or controlling valve arranged In said go
said. mixing chamber having a~ discharge | member underneath said_plate, a mixing
opening through which sand and air flows, a | chamber arranged under’ the hopper, and a
reciprocating valve arranged in said mix- | detachable connection between said mixing

~ ing chamber for closing said discharge open- | chamber and the member at the lower end -

30 ing, and manually-operated means for mov- | of the hopper for establishing communica- 95

- ing said valve into operative and inoperative | tion between said mixing chamber and the
position. , * | discharge opening of the hopper.

7. In a sand blast apparatus, a mixing 12. A sand blast apparatus, comprising a
~ chamber provided with an opening through | closed hopper that contains sand and air

35 which sand enters same, and an opening | under pressure, said hopper being provided 1¢¢
through which compressed air enters, a con- | with a feed opening and a clean-ont opening,
duit leading from said mixing chamber for | a’ valve for normally closing said clean-out
conducting a stream of sand and air to a | opening and which opens automatically when
blast tool, a shut-off valve arranged in said | it is released, and means for holding said

40 mixing chamber intermediate the sand-sup- | valve seated. : :

- ply opening and the air-supply opening, and | 13, A sand blast apparatus, comprising a
means for moving said valve mto closed po- | closed hopper or container for hol ing sand
sition so as to cut off the escape of said sand | and_air under pressure, said hopper having
and air from the mixing chamber into said | g tapered bottom in which an opening is ‘

45 conduit. , formed for permitting the sand to escape 110

8. In a sand blast apparatus, a sand hop- | from said hopper, a clean-out opening in the
per provided at its lower end with a member | tapered bottom ‘of said hopper of sufficient
which constitutes a portion of the bottom dimensions to permit damp or wet sand to
of the hopper, a gate or valve slidingly | be. forced through same by the pressure in

50 mounted in said- member for controlling the | the hopper, a valve for said clean-out open- 115
discharge of sand: from the hopper, “said | ing which is adapted to be opened automati-
member being provided with a guideway of ca%ly by the pressure in said hopper, and
sufficient dimensions to'permit the sand gate | means for holding said valve seated.

©- to be drawn out of same, a closure for the 14. A sand blast apparatus, comprising a

65 outer end of said guideway, and a stem on closed hopper or container for holding sand 120

. said sand gate of less cross sectional area and air under pressure, said hopper l%aving

~than the gate that passes through an open- | a tapered bottom in which an opening 1s
Ing in said closure. formed for permitting the sand to escape

9. In a sand blast apparatus, a sand hop- | from said hopper, a clean-out opening in

60 per provided at its lower end with a member | the tapered bottom of said ho per of suf- 125
which constitutes a portion of the bottom of | ficient’ dimensions fo permit dﬁmp or wet
the hopper, a gate or valve slidingly mount- | sand to be forced through same by the pres-
ed in said member for controlling the dis- | sure in the hopper, a pivotally mounted
charge of sand from the hopper, said mem- valve for said opening which opens auto-

66 ber being provided with a guideway of suf- . matically when it is_released, anﬁJ a device 180

105
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‘Phat normally bears against said valve and

holds it seated.

15. A sand blast apparatus, comprising a .

closed hopper or container for receiving
sand and air under pressure, gaid hopper
having a tapered bottom in which a dis-
cherge opening is formed, a clean-out - pipe
gg;f}j’ecting outwardly from -the inclined
tiom of the hopper, 2 hinged valve that
normally bears against the end of said pipe
and which opens sutomatically when 1t is
released, and a yoke-shaped device mounted
on the end of the pipe and provided withan
adjusting screw that bears against said
vaive and holds it seated. -
16. A sand blast apparatus, comprising 2
closed- hopper or container for receiving
sand, a mixing chamber communicating with
said hopper, means for introducing air under
ressure into said hopper and mixing cham-
er, a conduit leading from said - mixing
chamber for conducting a stream of sand

_and air to a blast tool, a shut-off valve under

the control of the operator for starting and
stopping the flow of sand and air through
said conduit, and means for regulating the
fow of sand from the hopper-into the mix-
ing chamber. '
17.
closed hopper

A sand blast apparatus, comprlsing a

_ sand, a mixing chamber communicating with

35

40

-the filling opening in

said hopger for receiving gand therefrom,
a water separator, means for causing air
under pressure to pass ‘through said water
separator and then into the hopper and into
the mixing chamber, a valve in ependent of
the hopper for permit-
ting the air to exhaust from said hopper and
mixing chamber, a conduit leading from the
mixing chamber for supplying a stream of
sand and air to a blast tool, and an inde-

1 eutting off the flow of

or container for receiving'

Since 1984

L

pendent valve for governing the flow of air
and sand through said conduit: .

18. A closed hopper sand blast provided
with means for regulating the flow of sand
out of the sand hopper, said means consist-
ing of a removable metal plate detachably
connected to the hopper and provided with
an aperture and a horizontally disposed gate
valve cobperating with said plate, a mixing
chamber under said gate valve that is con-
nected to the source of compressed air sup-
ply, said mixing chamber having an outlet
for the combined sand and air stream that
flows from the mixing chamber, and a yield-
ing stopper for closing said outlet at will so
as to cut off the flow of sand and air from
the mixing chamber. :

-
o

50

55

19. In a closed hopper sanid blast, a sand

hopper, 2 mixing chamber connected to the
sand hoppet and to the source of compressed
air supply, a sand valve in the connection
hetween the mixing chamber and hopper for
regulating the flow of sand to the mixing
chamber, said mixing ¢hamber having an
outlet for the combined stream of air and
sandy a stopper in said mixing chamber for
sand and air fron the
mixing chamber, said stopper being so-de-
signed that when it is in an open position it
will be out of the path of the sand which
escapes from the hopper into the mixing
chamber, and a means for operating said
stopper at will. . o

0 testimony whereof I hereunto affix my
signature in the presence of two witnesses,
this 26th day of May 1910,
GEORGE F. STEEDMAN.
Witnesses: ‘

Jonx S. REEDER,
R. E. WINKLER.
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