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1o all whom it may concern:

 Be it known that I, AMBROSE G. W ARREN,

of Philadelphia, in the county of Phlladelnhm

and State of Pennsyivania, have invented a
5 new Improvement in Mixers for Sand-Blast

Apparatus; and I do hereby declare the fol-

lowing, when taken in connection with the

accompanying drawings and the letters of

reference marked therenn to be a full, (,lem

ro and exaet description of the same.

Myinvention relates generally tosand- b]asﬁ

apparatus, and specifically to that portion of
the apparatus commonly called the ““mixer?”
and its appurtenant mechanism for feeding

15 thesand tothe mixing-chamberand Supplying
fluid-pressure to said chamber to propel the
sand.

The objects of my invention are to pl‘ovide.

in & single and compact device and in which

20 all the parts eommonly liable to disarrange-
mentinusefrom wet sand are easily accessible
means for supplying a volume of sand and
compressed alr to an inclosed casing or reser-
voir, means therein to convey the main vol-

25 ume of fluid-pressure to a secondary air-inlet
within the casing and to deliver it through
the same to a combmlng or mixing tube
means to deliver the sand from the closed
casing to the combining or mixing tube,

30 means to govern the sand-feed into the la,bter,
and means togovern the pressureand velocity
of the compressed air in the combining-tube
relatively to the pressure on and feed- supply
of sand delivered thereto.
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casing or body in which the initial sand-inlet
and initial fluid-pressure inlet are combined
in a single housing forming the top of said
40 closed body or casing and in which the basal
portion also of the said casing or body is pro-
vided with a like single housing or frame

containing the respective discharge-outlets

for sand and fluid-pressure, said closed cas-

45 Ing and said parts being so constructed and
arranged relatively to each other that access
may be had at all times to the casing and to
the said initial inlet and outlet dlseha,rges
for sand and fluid-pressure by a hand-hole

so device directly in the periphery of the casing.
My invention also congists in a novel con-

struction of the initial sand-inlet, the relative |

1

To these ends my invention consists of a
combined device having primarily a closed

parts of

-against the counteracting force of the pro-

sand,

arrangement of the same with the fluid-pres-
sure inlet within the body of the casing, in a
novel construction of the initial discharge-
outlet for the sand, a valved connection lead-
Iing from the same, and in a novel construc-
tion and arrangement of the same relatively
to the combining or mixing tube, and finally
in the construction and relative arrangement
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i of the parts supplying and governing the
| filuid-pressure in its passage from the initial
‘air-inlet and in its delivery to the combining

and mixing tube. |

I will proceed to describe my new device,
referring to its essentials as aforesaid and
also in deta,ll by reference to the drawings,
in which—

Figure 1 isa ver tical section, partly in ele-
V&tlon of -the mixer and its appurtenant 7o
sand-blast apparatus constructed
acemdmw to my invention. Fig. 2 is a ver-
tical eross-section on line a b of Fln* 1 of the
tubular mixing-chamberand paltof the sand-
supply pipe leadinn' thereto, and Kig. 3 1s a 75

65

modification of the last—mentloned sand -sup-

ply pipe leading to the mixing-chamber.

In so- e&lled. “mixing”’ devices for sand- |
blast apparatus the basic principle is the de-
livery to the chamber in which a propelling
current of finid-pressure is moving with great
velocity of a continuously-supplied volume
of sand under such a head of pressure only
as will enable such delivery to be effected

30

pelling-current of fluid-pressure. The essen-
tial means to embody that principle—namely,
mechanism to supply such head of pressure
to the sand delivered to the combining and
mixing tube in the path of the propelling-
current—have been various in form and char-
acter in previous machines, those of the class
to which my device belongs consisting of a
casing inclosing a subchamber or inner cas-
ing containing a body of normally-delivered g5
into which outer chamber both the
whole body of sand and the whole volume of
fluid - pressure are delivered and the latter
left unguided and free to exert its pressure
throughout the whole casing and 1its con- roo
tained parts and to pass as it may into the
inner sand-chamber to exert pressure on the
contained sand and also to pass at like pres-
sure to the open end of a combining or mix-
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ing tube, into which the sand is sought to be |

dehvmed from the aforesaid inner sand-
chamber. My device is constructed and op-
erates on an essentially different principle.

It is entirely devoid of any inner sand-cham-
ber or casing, the combining or mixing tube
is wholly outside of the same, and the 1n1t1a1

- fluid-pressure, while it is dehveled directly

I0
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into the open body of the casing or sand-res-

ervoir, creates a less pressure therein than

in the secondmy air-inlet leading to the com-

bining-tube, because 1t 1s delwel od into the

casing in a lme of movement -:llrectly in the

plane of the open end of a secondary air-inlet

or receiving tube contained in said casing
‘and leading to the combining or mixing tube

outside the casing, and hence the pressure in

the casing above the body of contained sand

18 always relatively much less than in the
secondary air-inlet. In order to further in-
crease the pressure therein relatively to the

- pressure in the casing on the sand and at
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same time increase the velocity of the same
body of finid-pressure at the point (in the
combining or mixing tube) where it meets
the volume of delivered sand, I arrange the
relative sizes of initial air-inlet tube and com-
bining or mixing tube accordingly, as herein-
after Stated |

The closed body or casing A of the device
is preferably cylindrical, and 1t serves not
only to support and maintain the operative
parts of the structure, but is an air-tight res-
ervoir forcontaining the sand and into which
the compressed fluid is simply and freely ad-

- mitted above the sand from the main inlet,

which supplies compressed fluid to a second-

ary inlet therefor leading to the combining--

chamber, and the said casing is supported by
suitable legs D or otherwise.
end this casing A is provided with a housing

or bearing B for maintaining theinitial inlet-

opening B’ for the sand and the valve-plug H
G, which operates therewith, and also for sup-

air. This housing or bearing B is substan-

tially funnel-shaped; but at a point about |

the center of its conical wall it is pierced by
a perpendicularly-arranged eylindrical or tu-
bular portion J, serew-threaded at K to con-
nect the air-inlet tube L, and it is preferably
cast or formed integral with the conical hous-
ing B. A similarly-constructed housing or
bearing C is arranged at the extreme base of
the casing A and closes the bottom thereof,

- the tubular portion N of said lower housing

60

forming a means of communication within and
W1Lh0ut the closed casing A. Noar the bot-

tom of the casingis a ha,nd hole K, closed by

a suitable cover of usual-eonsbruetion. Below
the same and resting upon the mouth of the
lower housing C is a sieve K of proper mesh to

- gcreen the sand employed and preventing

stones or other obstructionsfrom getting into
the sand-pipe. At the lower end of the top

‘housing B.is an opening B’, and this opening
is eclosed by a valve G, carried by a stem H,

_hoae or other pipe connection,

At the upper

OI‘IJlIlU" the initial inlet L for the compressed |

which projects up above the top of the reser-

voir, where it is provided with an operating-

handle I, the inner mouth of the tubular
beal ing. N within the sand- chamber or cas-

ing supportmn' in line ‘below the tubular
bea,lmﬂ‘ J, apipe N,which extends upward in
direct vermcal line above the horizontal plane
of the discharge-mouth of the housing B, but

‘terminates at & point below the disehm ge-

mouth of the tubular support K of the air-
inlet-supply pipe L. From thistubular bear-

ing N a pipe O extends downward and across
the plane of the discharge-mouth C' of the
-.,botmm housing C of the casing or sand-res-
ervoir A to fmd connecting Wlth the inlet end
of a combining-tube or mlxmﬂ*-chamber R.

The said mou‘rh (' is connected with the mix-

ing tube or chamber by a tube formed, as
shown in Fig. 1, of two parts P P, with an

mtermedmte conncetmg valve Q, and the
lower member P’ of the pipe extends down-
ward for a short distance into the mixing or
combining tube, and preferably a notch S
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will be formed in the extreme lower end of

the pipe P’, as shown in Fig. 2. 'The object
of thus extendmﬂ* and no‘uchmg the pipe P’

18 to form & qand cut-off when the fluid-pres-

sure supply at initial-inlet Lis stomped-——tha,t

‘is, the sand passing through .the pipes P P’

95

will form a. pyramid in the chamber R, and

hence close the bottom of the same below-

pipe P’ before any material quantity of sand

has been discharged from the exit end of the

chamber. The dlsehdrge end of the combin-
ing-tube is supplied with the usual flexible
leading the
blast to any point desired for the nse to which
it may be intended to applyit. In the modi-

fication shown in Fig. 3 instead of employ-.

ing two pipe-sections P P’ and a valve be-
tween them nipples p p’ may be inserted in
the opening of the discharge-mouth and in
the opening into the mixing - chamber and
these connected by a rubber pipe U, in con-
nection with which I employ a clamp VY, by
‘which the tube may be readily eontm,cted

150
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The space between the tubular initial air-

inlet K and the secondary air-inlet M within
the casing direectly below and in vertical line

‘therewith allows of a deflection and diffu-

sion of fluid-pressure freely into the casing

115

above the body of sand and maintains the_ '

proper pressure upon the sand within the
reservoir-casing A, so as to cause the same to
properly feed throufrh the discharge-pipe P,
and this space between the mlmal and sec-
ondary air-inlets is partially inclosed by a

shield T, which overlaps the upper end of

the pipe M and prevents the sand from en-
tering the said pipe M. Preferably the pipe
M will be provided with-a mouth-cap M’ to

better catech moisture or oil which might come

‘with the air from the receiver through air-
inlet pipe L and entering the chamber A and
‘mixing with the sand therem cause 113 to clog
the a,pparatus :

In. order that the sand may feed freely
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through the discharge-pipes P P’, I make the
area in cross-section of the initial air-inlet L,
communicating through the tubular opening
in the housing B with the secondaryair-inlet
tube M, slwhtly larger in diameter than the
latter, which should be the same diameter as
the combmmﬂ,or mixing tube R. Hence the
pressure of the compressed air is greater, but
the velocity less, in the initial inlet L. than in
the secondary air-inlet M and combining or
mixing tube R, and the converse is true—viz.,
that the velocity is greater and pressure less
in secondary air-inlet M and combining-tube

reasons stated, due to the construction de-
sceribed, the whole body of sand will be de-
livered t];u ough the sand-outlet to the combin-
ing-tube under a pressure and velocity rela-
Lwe]y suitable to the pressure and velocity
of the propelling fluid at the point of mixing
or contact in the combining-tube to eflect bhe
results desired.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 18—

1. In sand-blast apparatus, a casing or res-

ervoir with means to directly admit to and

discharge sand therefrom, an initial air-inlet
for fluid-pressure, opening directly into the
said casing, a secondary air-inlet tube in said
casing, having a free and open end within

the casing, d1rect]y_ in line with the initial

air-inlet and receiving, through the interven-
ing space, the main body of the compressed
air from the initial air-inlet, the lower end of
the secondary inlet discharging into a tubu-
lar air-opening in the lower end of the casing,
a combining or mixing tube communicating
with said tubularopening, and means adapt-
ed to discharge the sand into the combining-
tube directly from the sand-discharge open-
ing in the casing; substantially as described.

2. In a sand-blast apparatus, the combina-
tion with a casing having sand and air inlets
through which sand and air are received di-
rectly into the body of said casing, means
within the casing adapted to receive and con-
vey the main volume of compressed air to anp

air-discharge opening in the casing leading

directiy toa combining or mixing tube, means
to deflect a portion of the fluid-pressure to

and upon the body of sand in the casing, and

means to create a less pressure and greater
velocity of compressed air in the combining
and mixing tube than within the initial air-
11]161} Substantla,lly as described.

In a sand-blast apparatus, the combina-
t1011 with a closed casing or reservoir having
a top housing providing separated inlet-open-
ings for sand and eompressed air, and an op-
posite housing providing separated discharge-
passages for compressed air and sand, of a
secondary air-inlet pipe within said closed

3

casing-reservoir, communicating at its base
with the said air-outlet discharge of the cas-
ing and with its other end free and arranged

in line with the said initial air-inlet of the

casing, but with an intervening space between
them, said space being part of the free space
within the casing above the sand- line; a com-
bining or mixing tube commumeatmﬂ' with
the &ll-dISCh&I oge opening in the lower hous-
ing of the casing, and a connecting-passage
between the sand-discharge in the lower hous-
ing of the casing and the combining or mix-

_ ing tube; substantially as desecribed.
R than in the initial air-inlet L. For the |

4. In a sand-blast apparatus the combina-
tion with a easing having opposite open ends,
top and bottom housm% closing said ends, a
valved inlet for.sand and a sepa,rated initial
inlet for compressed air, in the top housing,

a valved outlet for sand and a separated 01113-
let passage-way for compressed air, in the
bottom housing, a screen covering the open
mouth of the lower housing, within the cas-
ing, and a hand-hole in the periphery of the
casing above said screen; a secondary alr-
inlet arranged within the casing, communi-
cating dlrectly with the discharge-outlet 1n
the 10we1 housing therein, and _arranﬂ‘ed in
line but not directly communieating with, the
initial air-inlet aforesaid; a combining or
mixing tube eommumcatlnﬂ' with the au-dls-
chawe opening in the lower housing of the
casing, and a connecting-passage betweeu the
sand- dlSGhELI ge in the lower housing of the
casing and the combining or mixing tube;
substantmlly as deser 1bed

- 5. In a sand-blast apparatus, the combina-
tion with the casing or reservoir A, a housing
B closing the upper end thereof and for med
with a dependmw conical-shaped sand-inlet

and a separated initial air-inlet, a like hous-

ing C closing the lower end of the casing and
pmwded wwh like separated sand and alr
outlets respectively, a secondary air -inlet
tube M wholly within the casing, communi-
cating at bottom directly with the air-dis-
charﬂ'e outlet, and arranged with a free and
open upper end in line with the initial air-
inlet and above the sand-inlet, a flaring cap
M’ on said tube M; a combmlnﬂ“ tube R com-
municating with the air-discharge passage in
the lower housing, and a discharge-pipe be-
tween the sand-discharge in the housing C
and sald combining- tube R, said dlsehm oe-
pipe P’ extending into the interior of the lat-
ter; subsbautmlly as described.

In testimony whereof -1 have signed this
specification in the presence of two subserib-
ing witnesses.

'AMBROSE G. WARREN.

Witnesses:
GEO. W. REED

AMOS BONSALL
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