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" blast machines;
e T more par tleula,l.l\ to that class of sand-blast_;
-+ machines or eppal atus wherein the force of a |

L 7'1?01 continuously conducting the abrading ma-
w0 terial through an operatlng—-chambel atorced.-.; .-
Sene 0 stream orjet of air or other mmﬂarly-actmﬂ‘-* ;
medium commingling with the supply of
abrading material at a nozzle located above’

o : 20

S e

" thework, the action of the blast or force of
. air or other medium being such that the jet
el or stream-of abradmcr materml 1s more effect-
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SAN D BLAST APPARATUS

Lo m?/ rrrh fmt n‘ Inm/ ('rm(*m n

- Be it known that 1, WiLLIs R KING, a 01t1-_.j
zen of the United btateq residing at New
“York, in the county of, New York and State
e 5 of Ne“ York, have inv ented certain new and.
o useful Improvements in Sand-Blast Appara- |
. tus;and I do hereby declare the: following to -
i be a full,-clear, and exact descr iption ot -the | -
e iny entmn such as will enable others skilled in -
. 1o theart to which it apper tains to make and use |
i the same, reference being had to- the accom-
panying drawings, and to hgul és of reference
0 marked ther eon., whlch term a. part ot thls-i;_ _ﬁ
Lo specification.. o - - S

The present mventmn hae I eterenee to sand—_f;
‘and - this invention: relates |

_]et of air or other ‘similarly-acting medium |
drives par tlcleq of an abrading material, such |
“as sand or the like, against the surtaces of
metal, glass, or other ar tlcles of |
to cut-and smtably ornament the same.
~ The main purpose of .this mventlon is to |
'prm*lde a simply-constructed apparatus and |
1 in all of the said above-described views to in-
“dicate corresponding parts. |

a simple and efficient arrangement of devices

ively dlstrlbuted over the artlcle whlch s to;_'; .,:
o be treated.” - - --
~ - Other ob]ects of the present 1nvent10n ere;i"_,
to faelhtate the operations of surfacing and’
e enhanced results with the use of a re--
duced amount et sand or: other abradmg ma—-:ff
terlﬂl L L , .
 Other ob]ects ef the present mventlon net
;-,._-at this time more particularly specified will
~ be clearly evident from the tollowmcr detaﬂed{ -‘
deserlptmn of my invention. B -
- The present invention therefere consmts in
the novel construction of sand-blast machine
PR hereinafter set torth -and, fur thermm e, this |
~ . invention .comsists in _the various arrange-

:_;.mventlen
section, on an enlaraed scale, of a feed hop-
‘per, nozzle, and ‘pipe connections to be used

anute,ctm e:_" |

.materml

BPECIFIGATION tormmg part ot Lettere Pa.tent No 749 433 da.tex J'a.nua. ry 12 1E E I ,'
o Appheatmn ﬁled Hay 21 1903 Serml He 153 093 | | |

(He mudel )

ments and combmatmne of devwes and theu'
_parts, as well asin the detailsof the construc-
“tion therecnL all of which will be hereinafter
‘more fully descrlbed and then finall y embod led
in. the clauses of the claim. -
The invention is clearly illustrated in the
_aecompan ying sheets of drawings, in which—

%

55

‘Figure 1 is a front elevation of a sand-blast:

~Fig. 2 1s a transverse vertical

.fa,ppal atus and devices connected therewith,

all embodvmw the pI‘ll’lClpleS of the present -
00 -

_.-'Wlth the operating chamber or compartment -
in 'which the jet or stream of abrading mate-
‘rial is forced upon the surface of the artlele ;
Fig. 3 isa side elevation of the said hopper

and a portlen of the oper ating-chamber, and

Fig. 4 1s a top or plan view of said hopper

Fw‘s 5 and 6 are transverse vertical sections

of “modified means for forcibly bringing an
abrading material into the oper a,tmtr-chdm- |
| ber, and Fig. 7 is a longitudinal ver tlcal sec-
tion of Valve employed with. my |

invention.
Slmllar characters of reference are emplo ved

A

75

Referring now more especially to Fig. 1, the' o

.refel ence character 1 indicates a casing tm m-
‘ing the operating chamber or compartment,
~“which may be of any suitable construction,
‘the same bemg preferably arranged upon
.'standards or supports,as 2, and bemg pro-
| vided in one of its sides with an opening or
openings 3 for the insertion of the handsand for
| properly manipulating the work within the
‘said chamber or compartment.
4 of the said casing 1 is preferably made in
‘the shepe of a funnel or hopper, being formed
~with an outlet 5, to which is a,tteched a pipe or
| duet 6, prmnded with a valve 7. The dome 8
“of S&ld casing, which may be made in the man-

The bottom

ner of a removable cover, 1s provided with

‘class or other suitable windows 9 for the in-
- 'speetlon of the work within the casing 1 and
for noting the proper supply of the abr ading
Suitably arranged in an opening

in said dome 8 isa nozzle 10, which may be

_cloeed at the bottom bV means of a smmble

80.
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gate 11- and is provided with a. ﬂancre 12 or

~ other suitable support resting dlrectly upon
 said dome 8 and secured in pla,ce by means of

bolts or screws 13. The said nozzle 10 1s pro-

vided abcve the salid flange 12 with a funnel--

shaped receiving portion 14 in which 1s suit-
ably secured the outlet 16 of a hopper -15.

This hopper is closed at the top by means of

il removable cover 17 or other sulta,ble clos-

10 ing device, and’ connected with an opening, as

- 20

30
35

..40

5o

- of the hopper 15.

| 18, preferably in the side of said hopper. 15,

is a pipe 19. Qonnected with the prevmuslv-

mentioned valve 7 is a pipé 20, which leads -

into the interior of a fitting 21, as shown and
for the purposes heremafter more particularly
specified. Connected with an outlet 22 of said
fitting 21 is another pipe 23, which is connect-
ed with the pipe 19 by means of a flexible or
other suitable tube 24. The said fitting 21 is
made with another inlet, as 25, with which is
connected a pipe or duct 26, premded with a
valve 27. The interior of the said fitting 21

is preferably made with a cone-shaped baffle
28, having an opening 29, with which the one
end of the pipe or duct 96 is in direct com-

‘munication.

The reference character 30 1ndleates a suit-
able blower, having a suitable inlet, as 31, con-

- nected therewith and an outlet 32. “This out-

let is preferably connected with a stand or
other suitable pipe 33, having a four-way fit-
ting 34, with the respective openings of which
are connected a safety-valve 35, an air-cham-
ber 36, and an outlet or dlSCh&I‘G'e duct or pipe
37. ThlS pipe 37 is suitably connected with
the pipe or duct 26 and has a fitting 38, to which
is attached another pipe or duct 39 Slidably
and adjustably arranged in an opening 40 In
the cover 17 of the hopper 15 1s a flexible or
other suitable tubing 41, which.is attached at
its one end outside of said hopper to a pipe 42,

‘in which there may be a valve 43. This pipe

42 1s connected by means of an elbow 44 with
the pipe or duct 39, all of which s clearly illus-
trated 1n Fig. 1 of the drawings.

Leading from the dome 8 of the casing 1 1s

“a dust-exhaust or back- -pressure pipe or duct

45, with which may be connected a pipe or
duct 46, havmg its free end portion movably
a,rranged in a suitable opening in the cover: A7
This pipe or duct 46 isalso

for the purpose of carrying off the dust from

55
it will be seen that there is attached in any

the hopper 15 When the apparatus is in opera-
tion.

Referrmg now to Flg 2 of the drawings,

- suitable manner to the end portion 47 of the

60

~ the tapering surface 50 conforming with the

'-‘65

tubing 41 a pipe 48, said pipe being provided
at its lower cad with a dlscharge-nczzle 49,
which. terminates directly within the inner
portion of the previously-mentioned mlxmg-
nozzle 10, substantla,lly as 1llustrated.' This
dlscharge-nezzle 49 is preferably made with

inner tapering surfa.ce of the hepper 15, as

740,488

shown., wherel}v a suitable

hopper 15 into themixing-nozzle 10 and thence
into the interior of the casing 1. . By raising

or lowering the said discharge-nozzle 49 by

sliding the tubing 41 in the opening 40, as will

be clearly understood, the said passage for the

abrading material may be made larger or

%ma,ller, whereby the flow and the supply of

the material through the nczz:le 10 can be eas-

)a%ag‘e in the
manner of a valve is prowded for the flow of

the sand.or other abrading material from the

70

75

ily regulated accerdmg ‘to circumstances.

Another meansforraising or lowering the said

nozzle 49 is that Illuetrated in said Fig. 2, and

the same consists in providing the lower end:
‘portion of the pipe or tube 48 with a serew-.
‘thread 51, the nozzle 49 being made with a
corresponding screw - threaded socket 52, so

that the said nozzle 49 ¢an be turned up or down

upon the thread 51 to suitably adjust the noz-
That the

/le 49, as will be clearly evident.
said pipe or duct 48 may be _reta,med in a fixed
central position against vibration in the hop-
per 15 a brace or braces 53, prcV1ded with
a central hub 54, in which the pipe 48 1s ar-
ranged, may be secured within the said hop-
per 15 as illustrated. -

Having thus described one general arrange—

8_0 |

90

ment and construction of the parts of the ap-

paratus, I will now set forth in detall the oper-

‘ation of the same.

Having placed a sufficient quantlty of sand
or other abrading material either in the hop-
per 15 or in the casing 1, the valve 7 and the
oate 11 are opened. The valves 27 and 43 are
also opened and the blower 30 set in motion.
Immediately the air is forced through the re-
spective pipes or ducts into-the ﬁttmn' 21 and
also by means of the pipe 48 into the mixing-
nozzle 10. Now whether the sand or other
abrading material was placed in the hopper
15 or in the casing-1 by its own gravitation
it will flow from the outlet 5 through the valve
7 and pipe 20 into the fitting 21 and directly

in front of the opening 29 of the baffle- plate
| 28 in sald fitting.

The air coming from the
pipe 26 and bemg forced from the opening
29 immediately takes up the sand and blows

it through the pipes 23, 24, and 19 back into

the hopper 15, where 1t falls by gravitation

95

100
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110
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into the mlxmg-nezzle 10, and is then forced

by the air coming from the nozzle 49 directly

into the operating-chamber of the casing 1

and upon the work which is being manipu-

| lated by the operator directly beneath the

stream or jet or sand. Thusa continuous clr-
culation of the sand or other material is main-

tamed the sand or other material being re-

peatedly used over and over, without any un-
due loss of the sand or loss of time on the part
of the workman. During the operatlcns of
the apparatus any back pressure 1s relieved

‘through the pipes 45 and 46, which also carry

off the dust that arises from the sand.
That the sand or other suitable abrading

120

125

130




o Fig.

SRR ma,torm] m:w he pl {)I}(‘IIY .fmd foruhly um-—
s L ..'.*;.-dueted n a '-.t:eam or jet. hnm the mixing-
s nozsle 10 1" have found by practical domnn-
U stration to obtain the best results that it ises-
_ g sential to conduct the jet of air to the intes=
e riorof the stream of sand, for which reason 1
. conduct the sand throu u'h the space formed
Lo Thetween the outer sur faco of thenozzle 49 and |
4 the lower interior surface of the hopper 15,
leading the jet of air directly into the mte—”_
- rior et the jet of sand, and thereby causing.
~o " all the particles of the ea,nd or other material
w0 used. to pass from the outlet of the nozzle 10 |
4 o with the greatest possible force and greater |
o S eﬂlmenev mn mmeeﬂectwelv abrading the Sur-
.77 face of an article or a piece of glass or metal |
whlch is ‘manipulated in the chambel of the?f
Lol casing 1 -and beneath the said nozzle 10.

In lleu of the hopper 15 1 may emploV the

" medlﬁed arrangement of parts illustrated in
In this construction

" 1usein place of the hopper 15 a box or cas-

5 of the drawmg‘s

- ing 55, promded ‘with a large and preferably

.'-ffselew-threaded opening 56, 1n ‘which 1s se-
“cured the end of a sand-conveylng tube or
a lower discharge end 58.
S This tube 57 extende through an opening in’
7. thecasing 1 and is ad]ustablv held in a collar' |
S 759 onesaid casing by means of a set-serew 60, |
s Wlthln the said tube 57 and shd-# -

b S “duet 57 havm

L ranfred W1th1n s‘nd tube 68 is a sand-convey-
B ing tube 1, hevlng a discharge-nozzle 72 and-
St hawnﬂ' its upper elbow portion 73 arranged
in the smd bex 66 and thpefl thlouo'h an |

W hich the tubing 41 is. attached
5*5;-,.-toreed directly into the said box 66 and into
.o o anoutlet-tube 68, which is secured in an open- |
S ing 69 in the low er part.of the box. This
A ',tube 68 is secured in the open 1ng in the cas-
o ing 1 by means of the collar 59 in the manner
The f—:a,ld tube 63 ] is elso pr ovlded.._,

7 B tion, with a casing having an inlet and an out-

7o . 30 as shown. .
i o ably arranged in an opening 61 in the upper
2 part of the box 55 is an. air-tube 62, having a

oL oo - discharge end 63, located in close pr oxnnltv to
/o thedischarge end 58 of the tube 57, and uponits
P Use upper end abeve the said box 55 it has at-
s tached thereto. the flexible tubing 41. Secured
.ina smteble opening 64 in the ‘31(16 of the said
bOK Hd: lS the p] pe 19 to ’Wthll 18 attaehed the 1
<ot flexible or other tublng 24 in the manner of
oo 40 the eonstrnetlon of apparatus repr esented in |
s Figs. 1and 2.

1llust1 ated

Inetedd of forcing the air dir ectly

n}a,y_ feed the sand directly into a. column of

S “This- arrangement is cleal ly illustrated
;"1n Flcr 6. In this device a casing or box 66
N NN} need the said box havmcr an inlet o7, to
The air 1s

65

o %49;433

‘The said casing or box 55 may
i.-I;-'__:._alee be provn:]ed with an outlet or cock 65 for
'-r-}'.;rehevlno- any. back pr essure or for the re-
~~moval of any dust during the operation of the
' ;'!_fapparetus
i into the 1nte1 ior of the jet ot sand or other
& e ._;;-ag;-.-_-%ebradlng material, as set forth in the construc-
. . tionsillustrated in said Figs. 1, 2, and 5, Imay
o0 reverse this arr angement and, it desired, I
)

3

I npemng 74 in the side of the said box, where

it is held hy a nut or union ThH. Inte this

nut or union 75 is also secured the SCrew-
_-.threaded end of the said conveying-pipe 19.
The operationof this device will be elearly un-

derstood from an inspection of said Fig. 6,
and it will he clearly seen that by this means

the airis mixed with the sand or other: abrad-
ing material hy encircling the same instead of
.--,hemtr foreed direetly into the interior of .the
stream or jet of. abrading materlal as 1n the

*_ 'other constructions. -

From the above description of mv lnventmn'

it will be evident that I have devised a simply-
:operatlno' and efficient sand-blast apparatus.

~I'am fully aware that changes may he made

in the various arrangements and combinations
| of the devicesand their parts, as well asin the
'_(]etalle of the construction thereef without de-
parting from thescope of mvpreeent invention.

‘Hence I do not limit my invention to the ex-
~act arrangements and combinations of the de-
~vices and their parts as described in ‘the pre-
“vious speuhcatlen and as illustrated inthe
‘accompanying drawings, nor doI confine my-

70

75

30 :

9o

self to the exaet detalle ot the con%tructwn ot :

the said parts. - |
| Havmg thus deecrlbed mV mventlon, what-' )
1 claim is— |
1. Ina sand-blast epparatue, the cembma-—.
: tmn, ‘with a casing, of means connected with
said casing for receiving an abrading mate-
‘rial, and Bmlttlnﬂ' the same in a jet, and means
jeonneeted theremth for condnctmg a. jet of
alr directly into the interior of the jet of abrad-

ing material for mixing the same with the air

| and admitting the same under pressure into
‘said casing, substantlally as and for the pur-
poses 'set forth. - .

2. Ina sand-blast apparatus, the combina-

‘tion, with a casing having an inlet and an out-
Jet, of means connected with said outletand in-
_ let for permitting a continnous supply of
abrading material and emitting the same ina -
| jet. through said casing, and means for con-
ducting a jet of air dlrectly into the interior .
of the jet of abrading material for producing .
| an admixture of the ebl ading material and air
”:nndel pressure.at the point 01: inlet into said
casing, substantlellv as and for the pur poses
set forth. -

3. Ina send blest apperatus, the combina-
tion, with a casing having an inlet and an out-
let, for emitting an abrading material in a jet

of a ml‘mntr-nozz,le connected with said inlet,
and an air- “dischar ging nozzle in said mixing-
nozzle, for conducting a jet of air directly into
‘the interior of the jet of abradlng material,
-' eubstentlally as and for the purposesset for th.

‘4."In a Sand-blast apparatus, the combina-

‘let, for emitting an abrading material in a jet,
‘of a mlxlng-nozale connected with said inlet,
‘and an air:discharging nozzle adjustably ar-
langed in %&1(1 m1x1n0'-nezzle, for cenductlnﬂf

95
100
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" a jet of air dlrectlv into the interior of the jet |
ot abrading material, substantially as and for

the purposes set forth "
. In a sand-blast appar atus, the combina-

t1on, with a casing having an inlet and an out-

let, of a mlxmu'-nozzle connected with said in-

let a hopper, secured to said mixing-nozzle,

and means for conveying an abrading material

~* and air under pressure into said hopper, sub-

10

20

stantially as and for the purposes set forth.
6. In a sand-blaet apparatus, the combina-
tion, with a casing having an inlet and an out-
let, of a mixing-nozzle connected with said in-
let a hopper qecured to said mixing-nozzle,
means for conveying an abrading material
and air under pressure into said hopper, and

an exhaust connected with said hopper, sub-

stantially as and for the purposes set forth.
7. In a sand-blast apparatus, the combina-
tion, with a casing having an inlet and an out-
let, of a mlxmg-nozzle connected with said 1n-
let a hopper secured to said mixing-nozzle,

- means connected with said hopper for con-

30

~ ducting an abrading material into said hop-
per, .a dlscharcre nozzle within said mixing-
nozzle, an air-duct connected with said dis-

35

ducting an abrading material into said hopper,.

a discharge-nozzle within said mixing-nozzle,
and an air-duct connected with said discharge-
nozzle, substantlally as-and for the purposes

set forth.

8. In a sand- blast apparatus, the combina-

tion, with a casing having an inlet and an out-
let, of a mlxmg—nozzle connected with sald
1nlet a hopper secured to sald mixing-nozzle,
means connected with said hopper for con-

charcre—nozzle., and an exhaust connected with

said hopper, substantially as and for the pur- |

| poses set forth.

40

45

9. In a sand-blast apparatus, the combma— |
“tion, with a casing having an inlet and an out-
let, of a mixing-nozzle connected with said

1nlet a hopper secured to said mixing-nozzle,
means connected with said hopper for con-

ducting an abrading material into said hop-
per, a discharge nozzle adjustably arranged |

within said mixing-nozzle, and an air-duct

- connected with said adjustable dischargé-noz-

55

zle, snbstantlally as and for the purposes set,
forth.

10. Ina sand—-blast apparatus the comblna-
tion, with a casing having an inlet and an out-
let, of a hopper connected with sald casing, a
sand -conveyling pipe connected at one end
with said outlet and at the other end with said

hopper, means connected with said pipe for

6o

-condnctlng air under pressure into said sand-

conveying pipe, and means for conducting air
under pressure into said hopper, substan-
tially as and for the purposes set forth..

11. In a sand-blast apparatus, the combina-
tion, with a casing having an inlet and an out-

let, of a mlxlng -nozzle connected with sald |

|

' '749;43_*3“ .

'mlet a hopper attached t0-said mlxmg-nonle |
a sand—conveylng pipe connected at one end 65

with said outlet and at the other end with said
hopper, an air-blast connected with the said
sand -conveying pipe, and an air-blast con-
nected with the said hopper for forcing the

sand under pressure through: the said mixing-
nozzle, substantially as and ii

or the purposes
set for th

12. Ina sand blast apparatus, the combina-

let a hopper attached to salid mixing-nozzle,
a S&nd-COIlVGVIIW' pipe connected at one end
with said outlet and at the other end with said

hopper, an air-blast connected with the said

sand-convevlpg/plpe, an alr-conveying pipe

T3

“tion, with a casing having ah inlet and an out- -

let, of a mixing-nozzle con,nected with said in- 75

8o

extending through said hopper and terminat-

ing in close pr oxmnty to sald mixing-nozzle,

_-and discharge-nozzle connected with- said

pipe and arranged directly within. said mix-
ing-nozzle, substantially as and for the pur-
poses set forth.

13. In a sand-blast apparatus, the combina-

tion, with a casing having an inlet and an out-
let, of a m1x1ncr—no7zle connected with said in-
Iet a hopper attached to said mixing-nozzle,
a sand- -conveying pipe connected at one end
with sald outlet and at the other end with said
hopper, an air-blast connected with the said
sand-conveying pipe, an air-conveying pipe
extending through said hopper and-terminat-

ing in close proxnnlty to said mixing-nozzle,

a discharge-nozzle connected with said pipe;

90

95

and means for adjustably arranging the said

discharge-nozzle within said mixing -nozzle,

substantially as and for the purposes set forth.

14. In a sand-blast apparatus, the combina-
tion, with a casing, and a sand-conveying pipe

connected with said casing, of a fitting 21 at-
tached to said conveying-pipe, an air-convey-

ing pipe connected with said fitting, and a
baffle in said fitting, said bafile having a screw

portion with which said air-conveying pipe is

connected, substantially as and for the pur-
poses set forth -

15. In a sand-blast apparatns the combma—
tion, with a casing, and a sand-conveying pipe
connected with said casing, of a fitting 21 at-

ing pipe connected with said fitting, and a
cone-shaped baffle in said fitting provided

IO

105

‘tached to said conveying-pipe, an air-convey-

11§

with an opening and said baffle having a screw
portion with which said air-conveying pipeis .

connected, substantially as and for the pur-
poses set, forth
In testimony that I clan:n the 1nvent10n set
forth above I have hereunto set my hand this
29th day of April, 1903. -
- WILLIS R KING
W'ltnesses
~ FrebDK. C. FRAENTZEL
Geo. D. RiCHARDS.
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