2,125,251

W. B. THOMPSON

July 26, 1938.

POWDER BLOWER
Filed Feb. 24, 1934

I T T Y T T T T T R YL
/ i
H

H

' 7
-

Z7ssrrrr777877202;

7

R

R

¥

AN

7

22

N

A
> , N
N N R

7N\
6 2

.,
TR )

2 o

l -
RN —_!.I._:m-.__" ._q
“ N (o

o~

Tz ezw‘._or
tltf/ar?i’cfy

Ste

B
\




Patented July 26, 1938

UNITED STATES

2,125,251

PATENT OFFICE

- 2,125,251
POWDER BLOWER

Wayne B. Thompson, Winchester, Mass., assignor
to Spray Engineering Company, Somerville,
Mass., a corporation of Massachusetts

Applcation February 24, 1934, Serial No. 712,721

8 Claims.

The present invention relates to tools or ap-
paratus for applying materlal such as powder or
flock.

It has been proposed heretofore to discharge

5 material such as powder or flock from a tool or
apparatus in such & manner as to form a circular
target on the surface to which the material is
applied. ,

The principal object of the present invention

10 is to produce a2 tool or apparatus for applying

‘ material such as powder or flock whereby a cir-
cular, an elliptical, or any target shape inter-
mediate therebetween, may be formed by the
material on the surface to which it is applied.

15  To the accomplishment of this object, and such
others as may appear hereinafter, the features
of the present invention relate to certain devices,
combinations and arrangement of parts herein-
after described and then set forth in the appended

20 claims. X
The varicus features of the present invention

will be understcod readily from an inspection of

. the accompanying drawing, in which,

Figure 1 is 2 view in plan;

Pig. 2 is & view in sectional elevation on the
line 2—2, Fig. 1;

PFig.3isa detail view in sectlonal ‘elevation on
the line 3—3, Fig. 2, and

Fig. 4 is a detail view in sectional elevation
30 on the line 4—4§, Fg. 2.

9
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Referring to the drawing, the appsaratus or -

tool for applying powder or flock is preferably
provided with a metallic body § (Figs. 1 and 2)
which has integral therewith a handle or grip 6.
35 The motive agent, which may be air under pres-
sure, is preferably introduced into the body por-
tion 5 through the grip 6 which is connected to
an air hose 7 through a hose coupling 8. The
passage of the air through the body portion 5
is controlled by a normally closed main air valve
(not shown) the stem 9 of which is arranged
to be engaged by a trigger 10, at the will of the
operative, to depress the stem 9 and thus open
the main air valve. The upper end of the trigger
45 10 is provided with a yoke Il which embraces
the body portion § to which the yoke is secured

in a pivotal manner,
The front end of the body portion § is coupled
to one end of & short piece of pipe i2 the other
50 end of which is fitted into an axial passage 13
formed in a distributor 14. The axlal passage {13
communicates with a passage 15 formed vertically
through the body portion of the distributor and
a neck-like extension 16 thereof. Adjacent its

&
2

.
<

55 lower end the neck 16 is provided with a periph- .

(Cl. 91—8)

eral flange 11. Below the flange the neck {8 is
cylindrical, its surface being provided with ex-
ternal threads 18.

The lower end of the passage {5, which is en-
larged, terminates centrally of the hottom of the
neck 16. Adjacent the passage 15, the neck (8
is provided with a vertical passage 9 which ex-

tends from the bottom of the neck (6 to a central .

blind opening 20, formed in the body portion of
the distributor .14 and terminating on its front
face.

The front face of the distributor is provided
with a transverse annular seat 21 (Figs. 2 and 4)
and a forwardly extending cylindrical seat 22.
Rotatably positioned on the cylindrical seat 22
is a nozzle 23 the rear end face 24 of which en-
gages the transverse seat 21 flatwise. The nozzle
23 is coupled to the distributor 4 by an internally
threaded ring 25 threaded on the distributor and
provided with an inturned flange 28 arranged to
engage a peripheral shoulder 27 formed on the

- nozgle 23.

The nozzle 23 is provided with a central dis-
charge orifice 28 formed in the common base 29
of an internal frusto-conical passage 30 and an
external frusto-conical recess 3{. The frusto-
conical internal passage 30 and the frusto-conical
external recess 8! are reversely arranged so that
the common base 29 is the smaller base of each
of the frusto-conical surfaces.

The front end portion of the opéning 20 is
lined with a hollow tube 82 one end of which is
provided with a flange 33 engaged with the front
end face of the cylindrical seat 22. The tube 32

is provided with a peripheral groove 34 which is

engaged by the rounded end of a screw 35 serv-
ing to hold the tube in place but rendering it read-
ily removable. The entrance to the reduced cy-
lindrical interior of the tube 32 is frusto-conical,
the larger base being adjacent a mixing chamber
38 comprising the space in the opening 20 not
lined with the tube 32, and the smaller base merg-
ing with the rear end of the cylindrical interior
of the tube,

In the illustrated embodiment of the invention
the powder or flock Is placed in a container 37
which may be detachably connected to a closure
38 by the same means disclosed in the patent
granted to Preble and Thompson, No., 1,819,117,
August 18, 1931. The closure 38 is provided with
a central, internally threaded opening 39 which
receives the threads 18 on the neck (6. The
closure 38 is clamped in engagement with the
flange {1 by a brass nut 40 threaded on the neck
{8 and engaged with the under surface of the
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closure. Into the enlarged lower end of the pas-
sage 1§ is threaded the frusto-conical upper end

of a hollow pipe 41 depending into the container

31. The lower end of the pipe 41 is closed by a
plug 42,

In order to discharge air under pressure into
the container to stir or disperse the mass of pow-
der or flock therein, to separate a portion of the
moving mass into floating -particles and cause
them to enter the passage 18 by the entraining
action of the air seeking an outlet from the con-
tainer through the passage-i8, the pipe 4{, above
the surface of the powder or flock in the con-
tainer, is provided with two diametrically oppo-
site tubes 43 (Figs. 2 and 3) radiating laterally
therefrom. The outer end of each tube 43 is
closed by & screw #4 (best shown in Fig. 3) thus
forming s blind passage 48 into which eir from
the pipe 4{ flows. The air in each passage 48
discharges against the surface of the powder
or flock through an orifice 46 formed in each
tube to the left (Fig. 2) and downwardly on an
angle of 45 degrees relative to the vertical plane
passing through the common center line of the
tubes 43. The orifices 46 are formed in the tubes
43 on the sides thereof which face away from
the entrance to the passage {9,

Some of the powder or flock swirls into the
upper part of the container 37 adjacent the en-

trance to the passage 19 at whica point the
- swirling material encounters the material laden

air seeking an outlet therethrough. The material
thus concentrated at the entrance to the passage
18 tends to felter and form a mat with the result
that the material remains in the container and air
only escapes therefrom. In order to agitaie the
mass of material concentrated at the entrance
to the passage 19 to prevent its feltering, to break
it up into floating particles, and to add air to
the entrained material so that in addition to its
being thoroughly broken up and intensified there
will be sufficient velocity to carry the material to
the point of use, the pipe 4( is provided with two
upper diametrically opposite tubes 47 and 43 (Fig.
3) radiating laterally therefrom. The outer end
of each of the upper tubes is closed by a screw 48
thus forming & blind.passage 50 intc which air
from the pipe 4! flows. 'The air which enters the
blind passage 50 of the tube 47 discharges into the
container 87 through an orifice 5¢. The air which
enters the blind passage 56 of the tube 48 dis-~

charges into the container 37 through an orifice

62. The orifices §f and 52 are formed in the tubes
47 and 48, respectively, on the sides thereof which
face the entrance to the passage §8. The orifice
B! is arranged to discharge the air laterally and
downward on an angle of 45 degrees relative to
the vertical plane passing through the common
center line of the tubes 47 and 48, while the ori-
fice 52 is arranged to discharge the air horizon-
tally on the opposite side of the pipe §1.

The air discharged from the orifices 51 and 52
acts on the mass of swirling material adjacent the

-entrance to the passage 19 in a direction opposed

to that of the initial material motivating air dis-
charged through the orifices 46. With this con-
struction and mode of operation the mass of
material, concentrated at the entrance to the
passage 19, and which had been. previously agi-
tated by the air discharged intc the container
through the orifices 46, is re-agitated by the air
discharged into the container through the orifices
51 and 52. This re-agitation of the mass of ma-
terial prevents it from forming a mat of feltered
material at the entrance to the passage 9, and

2,125,251 .
) Separates it into particles which commingle with

the re-agitating air. The commingled particles
- are discharged from the container by the entrain-
-ing action of the re-agitating air escaping from
the container through the passage {9. The ori-
fices 51 and 52 constitute an intensifier to in-
tensify the density of the material laden air
escaping from the container and impart velocity
thereto, =
* The material which enters- the passage {9 by
the entraining action of the air current exhaust-
ing from the container 37T is delivered into the
mixing chamber 386 where the material and the
air have an opportunity to expand and then form
into an axlal line of flow through the frusto-coni-
cal entrance into the reduced cylindrical pas-
sage in the tube 32. When this material laden

alr leaves the tube 32 it is again directed axially.

by the internal frusto-conical passage 36 of the
nozzle 23 to the discharge orifice 2§. This con-
struction provides for the discharge of the mate-
rial centrally of the discharge orifice 28.

The tube 32 is made as a separate piece in order
to enable the length of the mixing chamber 36 to
be varied, to obtain a smooth frusto-conical sur-
face between the mixing chamber and the cy-

 lndrical passage in the tube 32, and to enable the
diameter of the cylindrical passage in the tube 32
to be varied, all of which may be accomplished to
meet varying conditions of use by substituting dif-
ferent tubes for the particular tube $2 shown.

The volume of air discharged through the ori-
fices 48, 8f and 52 is controlled by = spindle 53
(Figs. 2 and 3) the-point of which has a valve
seat engagement with the wall of the vertical
bassage 18 just below its point of junction with
the passage 18. The spindile 52 is threaded into
the enlarged upper end of the passage i35 and is
provided with a milled head 54 to facilitate its
‘adjustment. Colled about the spindle 53 and
inierposed ‘between the distributor {4 and the
head B4 is 8 colled spring 5% acting to hold the
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spindie 83 In any desired position of adjustment.
In order that the material discharged axzially -

of the discharge orifice 28 may be flatiened, the
walls of the frusto-conical recess 31 are provided
with a pair of diametrically opposite jet orifices
8€ through which air is discharged supplemental-
-1y upon the main discharge. Each orifice 56 (Pig.
4) is formed in the front end of a passage 57
which communicates through a passage 58 with
an annular groove 89 formed in the rear end face
of the nozzle 28. Communicating with the groove
§9 is s supplemental motive agent passage 6§

(Figs. 3 and 4) formed in the distributor {4. The _

passage 60 communicates with the sxial passage =

{8 through a lateral passage 8¢ (Pigs. 2 and 4).

The volume of air discharged through the ori~
fices 86 is controlied by & spindle 62 (Figs. 3 and
4) the point of which has a valve seat engage-
ment with the wall of the lateral passage 61 in
‘advance of its point of juncilon with the passage
60. The spindle 62 is threaded into the distributor
1€ and is provided with a milled head 63 to facili-
tate its adjustment. Coiled about the spindle 62
and interposed between the distributor and the
head 63 is a spring 64 acting o hold the spindle
63 in any desired position of adjustment.

In the operation, the volume of the material
discharged and the velocity of the entraining air
are controlled by the spindie 83. The shape
of the discharged material is controlled by the
spindle 62. When the spindle 62 is engaged with
its valve seat the target formed by the discharged

G0

_material is circular. By manipulating the spindle 75



10

£,195,351

\ §2 the shape of the target formed by the dis-
‘charged material may be varied from a circle to
an ellipse. As shown in Pig. 4 the orifices 88 are
arranged horizontally, thus providing for the

" flattening of the discharged material into a ver~
. tically arranged fan.

_ By loosening the ring 28
- the nozzle 28 may be angularly adjusted to ob-
tain the fan in any desired plane.

By providing for the discharge of the material )

centrally of the orifice 28 the formation of a uni-

' form, rather than a lopsided, fan is insured when
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the central discharge is hit by the alr issuing
from the orifices §8. The supplemental air jets

‘discharged through the orifices 88, in addition
to producing a fan shape in the discharged ma-
terial, provide additional air for breaking up the
discharged material and help to control the veloc-
ity at which the discharged material is driven
upon a coated surface,

In the event the orifices 48, 81 and 82 become
clogged they may be readily cleaned by removing
the screws 44 and 48 and pulling the trigger 10.

In order to prevent the accumulation of static
electricity in the contalner tending to retard the
proper breaking up of the material therein and its
atomization, the apparatus may besgrounded by &
wire 68, (Fig. 2).

" Whatis clalmed as new, 1s:

1. A tool or apparatus for applying material
such as powder or flock having, in combination,
a container for the material, & closure for the con-
tainer having an inlet and an outlet therein, &
nozzle connected to the outlet, means for intro-
ducing air under pressure into the container in-

cluding a vertical plpe connected to the inlet and

provided with a closed end, a plurality of lower
arms adjacent thereto, and a plurality of upper
arms interposed between the inlet and the lower
arms, each lower arm having an orifice, formed
in the side thereof which faces away from the
outlet, for discharging air into the body of the
material in a lateral and downward direction,
each upper arm having an orifice formed in the
side thereof which faces the outlet, one of said
upper arm orifices discharging air horizontally
end another one of sald upper arm orifices dis-
charging air laterally and downwardly.

2. In a tool or apparatus for applying material
such as powder or flock, the combination with
8 body portion having an opening therein pro-

vidéd with a rear wall, and a nozzle secured to

the body portion having an internal frusto-conical
passage, an external frusto-conical recess, sald
passage and said recess having a common base,
and a central discharge orifice in the common
base, said opening and said orifice having a com-
mon axis, of a lining removably mounted within
2 portion of said opening so as to be spaced from
the rear wall thereof, said lining having a central
cylindrical passage extending partlailly there-
through and 4 frusto-conical passage, the smaller
base of which merges with the rear end of the
cylindrical passage, interposed between the por-
tion of the opening unfilied by the lining and the
central cylindrical passage therein, the cylindrical
and frusto-conical passages of the lining being
in communication with the discharge orifice and
the unfilled portion of the opening, respectively,

and the diameter of the cylindrical passage at.

least at its discharge end being greater than that
of the discharge orifice, said cylindrical passage
by reason of sald diametric difference providing
a deliveryway for at least a portion of the material
into mmpingement with the nozzle adjacent its
discharge orifice,

3

- 3. A tool or apparatus for applying material
such as powder or flock having, in combination,
& body having a positioning means upon its front
end face, and having & material entraining air
passage and an independent air passage, a nozzle,
having a central main discharge orifice in com-
munication with the material entraining air
pussage, engaged directly with sald positioning
means, means for supplementally discharging air
upon the main discharge to flatten or spread the
same including a supplemental jet delivery mear s
on the nozzle and angularly adjustable with said
nozzle throughout a full circle in a single plane
upon sald positioning means and having passages
remaining in communication with the independ=
ent air passage in any desired position of adjust-
ment, and means independent of said positioning
means for holding the nozzle engaged therewith.
4. A tool or apparatus for applying material
such as powder or flock having, in combination,
a container for the flock, & main compressed air
line, a body secured to the container and pro-
vided with a branch compressed air line for
delivering alr under pressure from the main air
line into the container, a nozzle secured to the
body and provided with an internal frusto-
conical passage and an external frusto-conical
recess, sald passage and sald recess having a
common base and there being a discharge ori-
fice in the common base, a passage. formed in
the body, one end of which communicates with
the interior of the container and the other end
of which forms a mixing chamber communicat-
ing with the inteérnal frusto-conical passage of
the nozzle, sald body passage permitting the es-
cape from the container by way of the nozzle
of at least a portion of the air Introduced into
the container and the withdrawal of the mate-
rial from the container and its discharge through
the nozzle by the entraining action of the escap-
ing afr, & second branch air line formed in the
body and connected to the main air line, and
means connected to the second branch air line
for discharging air therefrom under pressure
upon the material discharged from the nozzle.
8. A tool or apparatus for applying material
such as powder or flock having, in combination,
a container for the flock, a main compressed air
line, a body secured to the container and pro-
vided with a branch compressed air line for de-
livering air under pressure from the main air
ne into the container, s nozzle secured to the

body and provided with an internal frusto-.

conical passage and an external frusto-conical
recess, sald passage and said recess having g
common hase and there being a discharge ori-
flce in the common base, a passage, formed in
the body. one end of which communicates with
the interior of the container and the other end
of which forms a mixing chamber communicat-
ing with the internal frusto-conical passage of
the nozzle, sald body passage permitting the es-

cape from the container by way of the nozzle of’

at least a portion of the air introduced into the
contalner and the withdrawal of the material
from the container and its discharge through
the nozzle by the entraining action of the escap-
Ing alr, a second hranch air line formed in the
body and connected to the main air line, and
outlets for the second branch air line disposed
on the frusto-conical recess of the nozzle for
discharging air under pressure upon the material
discharged from the nozzle.

6. A tool or apparatus for applying material
such as powder or flock having, in combination,
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a container for the flock, a main compressed
&ir line, a body secured to the container and
provided with & branch compressed air line for
delivering air under pressure frorm the main alr
line into the container, a nozzle secured to the
body and provided witk an internal frusto-
conical passage and an external frusto-conical

recess, said passage and said recess having a
common base and there being a discharge ori- .

fice in the common base, & passage, formed in
the body, one end of which communicates with

" the interlor of the container and the other end

of which forms a mixing chamber communicat-
Ing with the internal frusto-conical passage of
the nozzle, said body passage permitting the es-
cape from the container by way of the nozzle
-of at least a portion of the air introduced into
the contalner and the withdrawal of the mate-
rial from the centainer and its discharge through
the nozzie by the entraining action of the escap-
ing air, a second branch air line formed in the
body and connected to the main air line, and
means connected to the second branch air line
for discharging air therefrom under pressure
upon the material discharged.from the nozzle,
the main and each brench air line having an
independent valve.

7. In a tool or apparatus for applying material
such as powder or flock, the combination with
8 body portion having an opening therein pro-
vided with a rear wall, and a nozzle secured to
the body portion having an internal frusto-
conical passage, an external frusto-conical re-
cess, said passage and said recess having a com-
mon base, and a centrai discharge orifice in the
common base, sald opening and said orifice hav-

2,125,251

ing a common axis, of a lining rsmovably
mounted within a portion of said opening so as
to be spaced from the rear wall thereof, said
lining having & central cylindrical passage ex-
tending partially therethrough and a frusto-

conical passage, the smaller base.of which merges.

with. the rear end of the cylindrical passage, in-
terposed between the portion of the opening un-
filled by the lining and the central cylindrical

_passage therein, the cylindrical and frusto-

conicai passages of the lining being in communi-

10

cation with the discharge orifice and the unfllled

portion of the opening, respeciively.

8. In a tool or apparatus for applying mate-
rial such as rowder or flock, the combination
with a body portion having an opening therein

. bprovided with a rear wall, and a nozzle secured

to the body portion having an internal frusto-

.conicai passage the smaller base of which ex-

tends away from the rear wall and is provided
with a discharge orifice, sald opening and said
discharge orifice having a common axis, of o
lining removebly mounted within a portion of
said opening so as tc be spaced from the rear
wall thereof, sald lining having a cylindrical
bassage extending partially therethrough and g
frustc-conical passage, the smaller base of which
merges with the rear end of the cylindrical pas-
sage, interposed  between the portion of the
opening unfilled by the lining and the ¢ylindrical
passege therein, the cylindrical and frusto-coni-
cal passages of the lining being in communica~
tion with the discharge orifice and the unfllied
portion of the opening, respectively.

WAYNE B. THOMPSON,
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