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My invention relates to n washing appa-
ratus, and more particularly to an apparatus
for the productlon and application of a
forced hot-air mist for Washmn and cleaning
5 automobiles or for other shmﬂ and clean-
ing purposes.

The object in general of my invention is
to provide a snnple eficient and economical

washing apparatus of the character stated,

10 by means of which compressed air may be

reheated, to the desired temperature, mixed
in the proper proportions with liquid, and
the air and liquid atomized and applied to
the surfaces. of automobiles or to other sur-
15 faces for washing the same and removing
grease, paint or dllt therefrom. ,

A more par ticular object is to provide s
forced hot-air mist ashing ‘1pparatus i1t
which the liquid may le shut off when a sur-

20 face ig wagshed by the mist and only the hot
air turned en and applied to spid surface
to dry the same. .

Other objects and advantages will appear
a3 the description progresses.

25 - The uge of steam in washing and cleanino

automobiles sealds the paint or enamel and:

destroys the finish theteof; but this oL)ec‘
tionable feature Is eliminated in the use of
my forced hot-air ‘mist, which effectively

50 washes and cleans the surfaces of the aunto-
" mobiles without in any way in‘lpuirinw the
saint or ¢énamel thereof.
- My invention is illustrated in the :mne""a
drawings which form a part of this specifi-
5. cation, “and in which:

Fig. 1.ds an elevation of an apparatus for

practicing my washing and cléaning methcd.

Tfig: 2 1s a vertical longitudinal section of

the water heater and air veheater, forming
ap part of thie apparatus shown in Fig. 1.

- Fig. 8 .1s a horizontal sectional viéw taken
on ling 33 of Tig. 4, showing the water
and air unien and the pole on which the
collector isimounted. ‘

g5 - Fig. 4 s a vertical 1011.<>xtuch1m seetion
takert on line 4—4 of Fig. 3, <howing ws
and air udion, the pole on which the col-

W
<

]ector 1s mounted and. the delivery - conduit

eading from the collector.
50' ‘Fig. 5 is a fragmentary longitudinal sec-

tlonal view of the handle ‘1nd cohnecting:

portions of the water and air conduit.
Fig. 6 is a cross sectional view of the
W atex and :ur conduu taken on line 6—6 oL
55 Fig. 4,

wter.

Fig. 7 is a longitudinal Sectionwl Vi'ew of
one form of nozzle employed in my inven-
tlon

Tlo 8 is a cross section of the nozzle
shown in FlO 7 taken on line 8—8.

Fig. 9isa lomut udinal seetion of another

form of nozzle emplo\ ed in.my invention.

Fig. 10 is a plan view of the valve em-
ployed 1n the nozzle shown.in Fi

Fig. 11 is a view of the cap. of the watcr
tube in the nozzle shown in Fig. 9.

Corresponding. reference numerals denw—

nate the same parts in all the views, . ..~

My invention. includes generally an air
compressor 1, a heater 2 101 heating watey
and rehe: n‘mo the air compressed by said
compressor, o water pipe 8 leading from said
heater, an air pipe 4 leading from said
heatel, a chemical container 5 connected by
a pipe 6 to the water pipe 3; a watér and
alr tube 7, a water and air union 8 connécting
the water pipe 8 and air pipe 4 and said con-

“duit 7, and a nozzle 9 on.the outer end of

said conduit.:

- The heater-2. 1ncludes an outer casing .10,
an inner casing 11, a burner 12-in the lowel
end of said inner casing, a pilot burner 13
agsociated with said burner, a wuater heating
coil 14 in said inmer casing 11nmedl<uely
above sald burner, an automatlo water. and
gas control valve 15 to which said water.
hea‘cmo coil, ‘burner. and pilot burner. are
connected, an -air reheating coil 16 in.the
upper part of the inner casing 2 above said

water heating coil, a baffle pla ¢ 1( between

said water heatmo coil and said air’ heating
coil, and a uhmteq air rezervoir 18 on top

of the inner casing 11 and within -the outer:

casing 10,

’Ihe outer ca’zmg ‘10 isclos’ed‘ra;t the bot-

tom by.a wall 19 and at the top by a head

90, ThlouOh the center of the. air reser-
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voir 8. extends a vertical tube 21 and & rod -

22 extends through. the bottom wall 19,

burner 12, water coil 14, baffle plate 17, it
coil 16, tube 21 and head 20, and said rod
is secured by nuts 23 to said bottom wall-and’

by a nu$ 24 to said head; whereby said bot-

tom ‘wall and hedd: are held on. the loweér.
and upper ends of the outer cas"ine 10: The
baffle plate 17 is-held on the rod 29 by nuts

100 -

‘105

25. The inner casing 11 converges ShOhtly s

pwardly and is formed With an ehtel nil dn-

nular bedd 26 near its upper-end to prevent

any heat ;Elom passlng below the saHie 11to _
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~ the annular space 27 between the inner and

10

20

outer casings: ‘ ,
"The inner casing is provided with heat
outlets 28 above the bead 26 through which
heat passes from the inner casing into the
outer casing and upwardly through the an-
nular space 29 between the outer casing and
the reheated reservoir 18. The head 20 is

formed with a depending -annular flange 30-
which extends close to the-top of the re-.

heated air reservoir and is provided with
ports 31 through which heat passes from the
space 29 into the heat chamber 32 within
said flange at the top of the reheated air

* Teservoir, :

It will thus be seen that the air in the
reservoir 18 is reheated at the bottom of the
reservoir by the heat in the top of the inner
casing, at the sides of the reservoir by the
heat in- the space 29, and at the top by the
heat in the-chamber 32
provided with outlets 83 leading from the
heating chamber 32 into a stack 34 through

"~ which the products of combustion pass from

30

35

40

the heater. - Compressed air passes from the
compressor 1 through a pipe 35 into the coil
16 and from the coil into the bottom of the
reservoir at 86.  The air pipe 4 leads from
the top of the reheated air reservoir 8 out
through the head 20. The water pipe 3
leads from the upper-end of the water heat-
ing coil 14. : .

-The water and air union 8 is formed with
a water duct 40, an air duct 41 and a de-
pending elbow 42 into which said ducts
converge and through which they extend,
the water duct 40 extending through the air
duct-in-said elbow. - In the top of the el-
bow 492 in. the water duct 40 1s located a
check valve 43 which consists of an aper-

- tured disk 44, a spring 45 and a screw plug

50

w2
18

60

46 seated ‘in the top-wall of the elbow and

bearing against the spring 45 which normal-.
1y holds said disk on its seat 47. '

The water duct 40 extends below the air
duct 41°3in the elbow 42 and is formed with
a -hose nipple 48 on -its lower end. A’ hose

nipple 49 is coupled, by a screw coupling

50, .to the lower end cf the’air duct 41
in the elbow 42, into which nipple extends
the water duct nipple 49. The union 8 is
formed with a vertically extending saddle 51
which. is-detachably secured: on .a standard
52 by clamp 53, each of which clamps com-

~prises a U-bolt 54 extending around -the

saddle and standard, a bar 55 extending

“deross the side of- the standard opposite

said saddle, and nits 56 screwed on the ends
of the bolt against said bar. The clamps
53 and saddle 51 hold the water and air

union ‘8 on the standard 52 at the desired

" elevation. -

65

A eold. Water‘bby-pass 58 cohnects the wa-
ter supply pipe 59 leading into the auto-
matic’ water and .gas control valve 15, and

The head 20 ig
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the hot water pipe 3 leading  from- the
heater, there being a valve 60 for control-
ling said by-pass. A control valve 61 and
a check valve 62 are provided in the water
pipe 3, the check valve being located for-
wardly of the control valve and at the union
8. The pipe 6 leading from the chemical
container 5 connects to the water pipe 3 at
a point between -the control valve 61 and

the check valve 62. A control valve 63 and -

a check valve 64 are provided in the chem-
ical pipe 6; the check valve being -located
between the water pipe 3 and -the control
valve. In the air pipe 4 are provided a
control valve 65, and a safety valve 66, the
safety valve being located between the con-

trol valve and the air reservoir 18. The-

chemical container 5 may be suspended on
the upper end of the standard 52 by means
of a handle 67 connected thereto and an
arm 68 secured to the upper end of the
standard and formed with a hook 69 which
is engaged by said handle. , :

The water and air tube 7 consists of a
simaller water hose 70 and a larger air hose
71 through which the water hose extends,
a metal handle section 72, a metal  outer

pipe section 78 and an inner metal pipe T4
of smaller” diameter than the handle section.

and pipe section, the pipe section 74 extend-
ing through said handle section and pipe
section.- - The inner pipe 74 is formed with
a nipple 75 on its inner end - while the han-

dle section 72 -is formed with 4 nipple 76.°

on-its corresponding end. . The ‘water hose

70 is fitted at one end on the nipple 48 and

at its other end on the nipple 75, while the
air hose 71 is fitted at one end on the nipple
49 and at its other end on the mnipple 76.

The handle section 72 is connected at its i

outer end to the inner end of the pipe sec-
tion- 78 by means of 4 screw joint 77. Said
joint is formed with a seat 78 therein upon
which rests a- spider 79 which is engaged
by the adjacent end of the pipe section 73
and. held firmly upon said seat. ,
79 iz provided with a central opening 80
through ‘which extends the watér pipe 74

whereby said pipe is held centralized with
The handle

relation to the pipe section 73. :
section 72 is formed with a- handle 81 to

directing the nozzle 9. :
The nozzle 9 is formed with a shank mem-
ber 85 and a discharge member 86 extending

outwardly at an obtuse angle to said shank:

member. The shank member and discharge

member are formed with an inner water duct

87 and an outer air duct 88 surrounding
said water duct. - The duct 88, at the inner

end of the shank member 85, is screw con-.
nected at 89 to the outer end of the-pipe

section 78, while the duct 87, at the inner
end of the shank member 85, is screw con-
nected at 90 to the outer end of the water

The spider

80

85 ..

90

95

100 -

110

‘be gripped by the hand of the operator for
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pipe 74.- The inner water duct 87 is con-

nected to and spaced within the outer air
duet 88 by segimental webs 91 formed inte-
gral with said ducts. A water cap 93 is
serew -connected at 94 on the discharge end
of the water duct 87. The cap 93 is formed
with an e\telnal flange 95 which engages the
discharge end of the air duct 88 and is pro-
vided with outlets 96 through which air dis-
charges from said duct. “The cap 93 is
formed with a head 97 on its outer side;
which head is provided with an outlet port
98 and is formed with a conical outer sur-
face 99:  An air-cap 100 fits over the end of
the discharge member 86 of the ‘nozzle 8,
said. cap havnw an internal thread 101

“which engages an external thread 102 on the

20

duct 88 of said member, there being a lock

nut 103 seated on’ sald external thread for
engaging the inner end of the cap 100 for
lockmg the cap adjusted to different pO‘Sl—
tiows on said discharge member.

"The head of the cap 100 is provided with
a central: outlet 104 which registers with the
water cap outlet 98, and said cap head 1s
formed with an internal conical surface 105,
which surface upon turning the cap may
be brought inte enfraﬂement with the. coni-

- cal surface 99 of the water cap 97 to shut

40

off the discharge of air from the nozzle
through outlet 104 or moved away from the
sur face 99 to: VaIVlHO degrees to 1eoulate the
discharge of air from the nozzle.

The air cap 100 is.provided with an an-
nular external groove 106 in its outer end
in which is fitted the inner end of an out-
wardly diverging conical brush- 107, the
bristles of the brush at its said inner end
being wrapped around a wire ring 108. A
conical clamp ring 109 fits over the outer end
of the cap 100 against the ingide of the
mner end of the brush 107; and a nut 110
1s screw seated at 111 on the outer end of
the cap and engages the clamp ring 109
which in ‘turn engages the inside of the
brush and cl‘unps the brush against  the
outer side of the groove 106, thereby the
brush is securely clamped in the head 100.

In the form of nozzle shown in I‘ws 9,

10 and 11 the delivery member 86 is pro-
vided with an external thread 115 on its

 outer air duct 88 and a cap 116 fits over the

o
[}

60

end of said member and has an internal
thread 117 which engages the thread 115.
The end of the inner water duct 87 and the

.cap 118 thereon lie a short. distance within

the end of the outer air duct 88. The cap
118 is screw connected on the end of the wa:
ter durct 87 as at 119 and is provided with an
outlet 120 and a plurality of radial legs 121
which engage the interior of the air duct 88
and center the water duct 87 in said air duct,
the spaces 122 between the lugs 121 permit-
ting the air in the air duct to pass the cap
118. The outer end portion 123 of the cap

3

116 is reduced slightly in diameter and a
transverse wall
portion from -the body of the cap; said re.
duced portion being open at its outer end.
The transverse Wall 124 is provided with
an outlet 125 which is controlled by Q. coni-
cal valve 126 on the end of a stem 127 which
is formed with a circular base 128 on its
inner end, which base is provided with out-
lets 129 through ‘which air and water pass
from’ the end of the discharge member .86.
A coil spring 180 surrounds the. valve stem
127, beari 1he “at ome end against the wall 124
and at its other end wg:umt the valve bage
128 for holding said base against the end of
the discharge “member 86. The outer end

124 - divides said reduced ’

70

75

80

of the cap 116 1s provided with an annular

groove 131 in which is clamped an. out-

Wmdlv diverging comcal brush 132 by
means of . a clamn ring 138 dnd a mit-184

85 -

screw seated. at- 13) on the ‘outer end of the

reduced end 123 of the cap. By tuining the

cap 116 the valve 126 may be adjusted in
and out of the ontlet 125 for regulating the
atomization and flow of the air mist-:ous
of the outlet. A lock nut 136 is sested on
the thread 115 for enoaouw the 1nne1 ‘end
of the eap 116. :

It will be noted that in- both fcnms of myk
nozzle the air-discharged therefrom is di-

rected from all dlrectlons towards the center
of the mozzle which breaks up and . finely
atomizes the air and water into an air mist,

thus preventing water bullets from iormlng, v
which scratch a surface acralnst which: they

may be directed.

In the form of nozzle shown n I‘ g, T the

dlscharoed aitr is directed by the conical
surfaces 99 and 105 from all direetions. to

the .center of the outlet 104 ‘which thor ough-

ly dtomizes. the water which passes out
s‘cramht from the outlet 98 mto a fine air
mist. :

In the nozale showii in 1‘10r 9 the comvdl

,surtace of the valve 126 dlrects the “water
and air . from all directions to the ceriter

80 -

100

110

through the outlet 125, which thoroughly -

atomlzes the water into a fine air mist.
The air mist passing from' the nozzle is

directed against the surface to be washed’
grease, or dirt loosened by the.

and the paint, g
mist 1s 1ubbed off the surface by the brush
107 or 182.°

Chemicals instead of water may be used

by closing the water valve 61 and opening
the chemical valve 63.

‘When a surface has been Washed the valve

61 mdy be closed to shut off the water and
only the hot air directed through’ the nozzle
upon said surface to dry the same.’

What I claimi is:

1. A cleaning system comprising a heater
provided with a combustion chamber, a wa-
ter pipe having a coil supported in said
chamber, a Qompressed a,lr supply plpe also

130
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having a coil supported in said chamber; a
heating drum in the- combustion zone con-
nected with said air coil, means for separate-
ly introducing the heated compressed air
from said drum, and water from said water

~heating coil to a point of discharge, and

10

15

20

2
el

means for supporting a cleaning element un-
der pressure -in communication with the
point of discharge for admixture with the
heated air and water, for the purpose de-
seribed, : ' S

2. A cleaning system comprising a heater
provided with a combustion chamber,:a wa-

ter heating coil supported in said chamber, a.

compressed air heating coil also supported
in said chamber, an air reheating drum in
said chamber connected with said air heat-
ing coil, ‘means for separately conducting
the heated compressed air and water from
said drum and from said water heating coil,
respectively, to a point of discharge, means
for supporting a.-cleaning element under

‘pressure in communication with the point of

discharge - for admixture with the heated
air and water, means for supplying air and
water under pressure ‘to said coils, respec-
tively, and means for independently con-
trolling the volume of the heated air, water
and cleaning element as required. :

8. A cleaning system of the character de-
seribed including a heater comprising inmer
and outer drums spaced apart and providing
an- annular chamber thérebetween, separate

“water and air coils mounted within the-in-

ner ‘drum and having separate- inlets and
outlets, means connected with said.water coil
for circulating water therethrough, means
connected with said air coil for forcing air
under pressure: therethrough, a compressed
air storage receptacle above-said inner drum

“and in said outer drum and spaced therefrom

~independent

to provide a heat zone therebetween, said re-
ceptacle being in- communication: with said
air coil, a burner in'said heater arranged for
supplying heéat to said water and  air coils
and said receptacle, a discharge nozzle, and
means for: conducting the
heated compressed air and the heated water

. to said nozzle for mixture'in a cleaning op-

eration, for the purpose described.

~4. A cleaning apparatus comprising a
heater having an outer casing, an inner drum
of -smaller diameter than said casing and

“concentrically positioned thereon, providing
a combustion chamber, a burner in the lower

portion of said drum, an- air reservoir

mounted in said casing above said drum and

providing an annular heat zone in the upper

1,676,842

portion of the casing, said combustion zone
and said heat zone being in communication,
separate water and air heating coils in said
combustion zone, a connection between said
air coil and said reservoir, means for con-

necting said air and water coils with air and -

water pressure systems respectively, -and

65

separate means for conducting the heated air -

and water from said air reservoir and said
water coil to a common point of discharge,
for use in a cleaning operation.

5. A cleaning -apparatus  comprising - a
heater having an outer casing, an inner drum
of smaller diameter than said casing concen-
trically positioned therein providing a com-
bustion chamber, a burner 1n the lower por-

tion of said drum, a narrow reservoir mount-

ed in said casing above said drum and pro-

viding an-annular heat zone in the upper

portion of the casing, said combustion .zone
and said heat zone being in communication,
separate water and air heating coils in-said
combustion zone, a connection between said
aireoil and said air reservoir, means for con-

70

80

necting said air and water coils with air and -~

water pressure systems respectively, means

apart from. sald heater for supporting a -

cleaning solufion, and separate means: for

conducting the heated:air and water from -

said air reservoir and said water coil, re-
spectively, and said cleaning solution to a
common point of discharge for use in'a clean-
ing operation, S

6. A cleaning
heater-having an outer casing, an inner drum
of smaller diameter than said casing concen-
trically positioned therein-providing a com-
bustion chamber, a burner. in the lower por-
tion of said drum, a narrow resgérvoir mount-
ed in said casing above said drum and pro-
viding an annular heat zone:in the upper
portion of the casing, said combustion zone
and said heat zone being in communication,
separate water and air heating coils in said
combustion zone, a connection between said
air coil'and said air reservoir, means for con-
necting said air and water coils with air and
water: pressure systems respectively;, means
apart. from said heater for supporting a
cleaning- solution, separate means for con-
ducting the heated air and water from said
air reservoir and said water coil, respec-
tively, and said cleaning solution to a com-
mon point of discharge for use in a cleaning
operation, and means for independently con-
trolling ‘the -volume of ‘said heated air and:
water and said cleaning solution.

ALBERT A. SMALLHOUSE.

apparatus comprising a .
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