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tion of New York

Smith Corporation, Milwauk

Application March 3, 1932, Serial No. 596,504
15 Cialms.. (CL 91—45)

The present invention relates generally to

enamel spraying apparatus and particularly to
an internal enamel spraying apparatus,

~ An object of the invention is to provide for
spraying enamel uniformly over the interior sur-
face of a pipe or other cylindrical member.

A further object of the invention is to provide ,
18—16 of Fig. 13: and

for circulating an enamel mixture continuousiy

within the spraying apparatus to prevent settling -

of the solid particles and the clogging of the con-

duits when spraying operations have been in-

terrupted. . L
Another object is to provide for flushing the
énamel carrying passageways of the spraying

apparatus to remove obstructions caused by the

- settling of the solids out of the enamel mixture.
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Another object of the invention is to provide
Ior imparting a swirling motion to the atomized

- €namel mixture as it leaves the Spraying appa-

ratus to insure complete and uniform coating of
the interior surface of the pipe. -

Another object is to provide g Spray gun
through which the enamel mixture may be cir-
culated between the Spraying operations.

Other objects will be apparent from the fol-
lowing description and claims when read in con-
junction with the accompanying drawings, in
which:

Figure 1 is g view in side elevation of spraying
apparatus constructed in accordance with the
Invention, with parts broken away to show de-
tails of the structure: | |

Fig. 2 is a, view in end elevation of the spraying
apparatus illustrated in Fig. 1:

Fig. 3 is a view partly in longitudinal section
and partly in side elevation of enamel! spraying
abparatus constructed in accordance with this
invention: |

Fig. 4 is a view partly in longitudinal section

and partly in side elevation, the section being at

right angles to the section in Fig, 3;

Figs. 5 and 6 are views partly in section and
bartly in side elevation taken generally on the
line 5—3% and 6—§ of Fig. 7, respectively, show-
ing details of the nozzle structure: |

Fig. 7 is a transverse sectional view

taken on
the line 1—T of Fig. 5: |

Figs. 8, 9, 10, and 11 are diagrammatic views

of the circulatory systems showing the paths
taken by the enamel mixture

during spraying
operations and when spraying operations have
been interrupted: o |

Fig. 12 is a transverse sectlonal View' of the
Spray neck taken on a line 12—§2 of Fig. 3;

) spray head taken on the line

vitreous enamel coatings,

the openings and passageways.

‘an enamel coating, it is of importance
‘the solids in suspension at all times.

Fig. 13 is a cross-sectional view taken on the
line {8—13 of Fig. 3; |

Fig. 14 is a transverse sectional view of the

'spray neck taken on the line 14—14 of Pig. 3:

Fig. 15 is a longitudinal sectional view of the g
spray neck taken on the line I5—15 of Fig. 13:
Fig. 16 1s a sectional view taken on the line

Fig. 17 is a transverse sectional view of the
| (T—I17 of Fig. 3. 10
In coating gas and oil transmission pipe with
the enamel mixture
is applied to the pipe in g manner which will

- cause It to adhere, and then-the enamel is fused

to form a glazed, protective coating. 15
The ingredients from which the enamel is

brepared are usually ground into g fine powder,
‘which is mixed with a binder and water to pro-

vide an enamel mixture that may be readily ap-
20

pension and if allowed to stand the solids will
settle forming hard masses. When the enamel
mixture is -allowed to stand in Spraying appa- eg
ratus, the solid-ingredients will settle and block

Therefore when using apparatus for applying '
to Keep

The present structure is designed so that there 3@
Spaces and provision is made for
keeping the enamel mi;tture in circulation,

The enamel is applied to the surface of the pips

by means of a number of Spray guns which atomize 33
the enamel mixture and spread it upon the sur-
face in a uniform layer. Since the SPray guns are
compact, the passages for €namel are corresponf-
Ingly small and it is Important that clogging of
these passages be avoided. Since spraying opers
ations are intermittent, provision is made for COn-
circulating the enamel mixture in the
Spray gun to prevent set ling and keep the Das-
S88€es open. | S
Referring now to the drawings, the spraying ap-
pbaratus illustrated in Figs, 1 and 2 comprises a8
Spraying head {0 carried by an arm.{{ which i

45

‘Plvotally connected at 12 to o holloy pedestal (8,

The arm {{ which is tubular is pivotally connected

46
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In order to move the pipe or other tubular ar-
ticle to be enameled relative to the spraying head
{0, a plurality of power driven v-shaped rollers 14

"and {5 are provided. 'The V-shaped rollers are

suitable for different sizes of pipe and when set
may serve nearly any operating condition. How

ever, to meet exceptional conditions, the rollers

may be changed readily.

For the spraying of pipe, the arm {1 is made
long enough to accomodate pipe sections forty feet
long. When the supporting arm 1Iis made of a
length to accommodate such long pipes, it is nec-

essary to provide some means for supporting it

near the forward end. In this particular instance,
g carrier {6 is provided on the arm 1 { and disposed
directly above the roller {4. The carriage i6 may
be changed for different sizes of pipe.

It will be readily appreciated that when a spray-
ing operation on a pipe has been completed, it is
withdrawn from the spraying head. In order to
catch the sprayed enamel when the spraying op-
eration on one pipe is completed, a drum IT is
disposed to enclose the spraying head. As shown,

this drum may be supported on suitable trestles |

which may be moved relativeto the spraying head.

In performing enameling operations, there is a
circulation of enamel from and to an enamel res-
ervoir, and a supply of water under pressure is
provided for washing out or flushing the spraying

.-apparatus and air.under pressure 1s provided to

cooperate in the delivery of the enamel stream in
the proper manner and for clearing the spraying
apparatus of water after washing operations.
The circulation of enamel and the delivery of
water and air to the spraying head is effected
through a plurality of pipes or hoses I8 to 21,
inclusive, which extend through the hollow sup-
porting arm Ii. The outer ends of the pipes I8
to 21, inclusive, are threaded and supported in
threaded openings provided in a plate 22 which

is mounted at the end of the supporting arm il

~ The spraying head 10 comprises two sections, a
neck 23 and a spray gun unit attached to the neck.
The neck is provided with four passageways 24 to
21, inclusive, and it terminates at one end in the
flange 28 which is shaped to register with the plate
29 on the end of the supporting arm (1. In this
manner the neck may be tightly connected to the
supporting arm I{ with the passageways 24 to 21,
inclusive, in alignment with the pipes I8 to 21,
inclusive, respectively. In order to make air and
water tight joints, a packing may be disposed be-
tween the plates 22 and 28. However, methods of
meaking tight joints so as to conduct air and water
are well known and any suitable method may be
adopted. |
In order to control the circulation of the enamel
and the delivery of water and air to the spraying
head, a plurality of valves 29 to 32, inclusive, are
provided for controlling the passageways 24 to
21, inclusive, respectively. Since it is desired to
use this spraying apparatus for enameling pipes
of varying diameters, its over-all transverse di-
mensions must be made as small as commensurate
with good mechanical construction. Therefore
instead of mounting the valves with their stems
extending at right angles to the longitudinal pas-
sageways 24 to 21, inclusive, they are mounted
with their stems extending parallel to the axis of
the neck. In order to permit the mounting of the
valves in this manner, the outer end of the neck
is provided with a block 33 which extends out-
wardly in the manner of a flange. |
. The valves 29 to 32, inclusive, are mounted in

»5- wvalve receiving chambers machined in the block

5,048,012

3. These valves may be of any well known type,
and in this instance valves having frusto-conical
heads for engaging in machined valve seats are
nrovided. The valve heads are disposed to be ac-
tuated by hand wheels which are directly con- 3
nected thereto. As shown in Figs. 3 and 4, the
body of the valve is threaded to engage in threads
provided in the machined valve chambers. |
The passageways 24 to 21, inclusive, are con-

nected with the valve chambers provided for the 1o

valves 29 to 32, inclusive, respectively, by radially

extending ducts 34 to 37, inclusive. Three sub-
stantially Z-shaped ducts 38 to 40, inclusive, are
provided in the outer portion of the block 33
which extend radially inwardly and communicate
with the chamber provided for valves 29 to 3l,
inclusive. The inner portions of the Z-shaped
ducts 38 to 40, inclusive, extend in line with the
passageways 24 to 26, inclusive, and are really
continuations of these passageways.

Referring now to Figs. 8 to 11, inclusive, and 13,
it will be observed that an L-shaped duct 41 ex-
tends between the ducts 34 and 35 connecting the
passageways 24 and 25. A valve 42 is disposed in
ihe block 33 of the spraying apparatus to control 25
the circulation of enamel through the duct 41.
Another duct 43 extending transversely and longi-
tudinally of the block 33 connects the ducts 36
and 39 by-passing the valve 30 which permits alr
to be delivered to the duct 39 in advance of the 30
valve 3i. A valve 44 is provided for controlling
the flow of fluid through the duct 43.

Since there is no need of water in the enamel-
ing process, the water is not carried forward of
the neck in a separate passageway. The pur- 35
pose of the water supply is for flushing the
spraying head after the enameling operations
have been stopped, and it is fed into the pas-
sageway through which the enamel is supplied.
Tn order to deliver the water from the water
supply passageway 21, to the enamel carrying
channels, an L-shaped duct 45 is provided which

20

40

"leads to the duct 38.

L

As shown in Fig. 14, a drain passageway closed
by the drain plug 46 communicates with the duct
29 This drain passageway is disposed to be
utilized when flushing the spraying apparatus
with water. Referring to Fig. 14, another drain
passageway closed by the drain plug 47T com-
municates with the duct 38. This drain passage-
way permits the blowing of air through the for-
ward portion of the spraying apparatus to drive
out all the water after flushing has been com-
pleted.

As fllustrated in Figs. 3 and 4, the head of the

45

50

spraying apparatus is provided with brackets 48

on which a plurality of enameling spray guns
49 are pivotally mounted. In order to circulate
the enamel and deliver the air to the spray guns,
three passageways 50 to 92, inclusive, extending 60
longitudinally of the head are provided. These
passageways 50 to 52, inclusive, register with the
ducts 38 to 40, inclusive, respectively, and are
in alignment with the passageways 24 to 26, in-
clusive, respectively.

The spray gun unit 10 may be mounted on the
neck 23 of the spraying apparatus in any suit-
able manner. In this embodiment of the inven-
tion, it is shown mounted by means ol bolts 93.
Packing 54 is placed between the head and neck %0
to make air and enamel tight joints.

As shown in Figs. 3 and 4, a plurality of enamel
chambers or manifolds 5% to 51, inclusive, are
provided in the head {0 and disposed to com-
municate with the passageways 350 to 52, in- 78

65
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clusive, respectively. As illustrated in Figs. 3,
4, and 17, passageways 58 to 60, inclusive, lead
Irom the manifolds 55 .to 57, inclusive, respec-
tively, to the spray guns 489. |

A plurality of lugs 61 are provided on the

brackets 88 and it is through these lues that
the passageways 58 to 60, inclusive, communi-
cate with the spray guns 48. In the lugs, the
passageways 98 to 60 are turned through a right
angle to terminate in a face of the lug.

‘The faces of the lugs 61 in which the passage-
ways terminate are machined to provide bearing
Iaces for receiving corresponding machined
faces provided on the spray guns 48. The bear-
ing faces provided on the spray guns 48 are best

- shown in Fig, 6. As pointed out hereinbefore,
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the spray guns €9 are bivotally mounted on the
iugs 5. 'This may be accomplished in any suit-
able manner and, as shown in Pigs. 5 and 6, pins
02 are provided which extend through the lugs
and the flattened ends of the Spray guns.
‘The spray gun structure is best shown in Figs.
o and 6, and each gun comprises a two-part cas-
ing 83 which is held together by a coupling 84
and a nozzle 85 which is mounted on the outer
section of the casing by & coupling 66. As shown,
& chamber 67 is provided in the outer cortion
01 the casing. A diaphragm 88 exiends trans-
versely of the chamber 87. 'The diaphragm may
be mounted in any suitable manner and in this
Instance it is shown clamped between portions

of the outer section of the casing §3 which are
neld together by screws 88,

A needle valve 18 is carried by the diaphragm

88. The head of the valve 1s frusto-conicsl in
shape and is so disposed with relation io the
valve seat T{ that when it is projected outward-
Iy, the valve is opened. A spring 72 is interposed
between the valve seat 7! and the diaphragm
and biases the needle valve to its closed vosition.

In order to provide for imiting the movement
of the needle valve head i8, a screw 7% is dis-
Dosed with its threaded end making engagement
with the mounting provided for supporting the
valve head on the digphragm and its head slid-
ably mounted as a piston in 1 cylinder 74, which
Is adjustably mounted in the casing 63. There-
Tore the screw may be adjusted relative to the
Inounting for the valve head carried by the dia-
phragm and the cylinder 74 may be adjusted
relative to the casing in order to limit the lon-
gitudinal movement of the needle valve.

The valve seat 7! is threaded and makes en-
gagement with an opening provided in the outer
end of the outer casing section. As illustrated
In Fig. 5, the valve seal hias a conical depression
leading to the valve orifice. 'The threading of
the valve seat facilitates its mounting.

Referring now to Fig.. 5 in particular, the
nozzie 8¢ comprises a member 75 resembling a
bell jar in shape which is mounted in alienment
with valve seat 7! providing gz chamber 76 into
which the needle valve opens. The outer end of
the chamber converges into an enamel discharge
opening 1T which extends through the outer end
of the bell jar shaped member I5. Extending
forward, encircling the outer end of the member
16, and spaced therefrom is a ring 78 forming

with the former an annular orifice 78. The space

80 between the member 15 and ring 18 consti-
tutes an air chamber from which air may be
discharged in an annular jet around the enamel

‘discharge opening 171.

When an enamel mixture is delivered through
the discharge opening 17 and air under pressure

. K
through the orifice 79, a spray of atomized
enamel mixture is projected outwardly. As
stated hereinbefore, the spray guns 49 are piv-
otally mounted on the head so that they may be
set at any predetermined angle to the axis of 5
the spraying head. In such manner, the angle
at which the spray of atomized enamel mixture
Is caused to impinge on the wall of the pipe may
be changed as required. The guns 49 are also.
arranged on the head at an angle to the trans- 10
verse axis of the head so that the enamel is de-
livered to the pipe with a swirling movement, the
path of the enamel within the pipe simulating s
helix. : o

In this embodiment of the invention, provision 15

is made for giving the spray of enamel a prede-

termined shape. The shape preferred for the
spray is that of a fan, and to produce such a
shape, two discharge openings 8{ are provided |
in the ring 78 which communicates with an an- 99

hular air chamber 82 outside of the air chamber

38. The discharge openings 8{ are disposed on

- opposite sides of the enamel discharge opening

71 and inclined inwardly so as to project Jets of
air against the stream of the atomized mixture. o5
48 shown in Fig. 5, the chamber 67 is divided

into two parts by the diaphragm 68. The outer
or left hand portion is for enamel while the inner
or right hand portion is for air. Two passage-
ways 83 and 86 are provided in the wall of the 30
casing §3 which extend from the base of the spray
gun to the upper poriion of the chamber 57,
These passageways are provided for delivering
the enamel mixture to the upper portion of the
chamber for discharge through the needle vaive 35
and discharge opening 1. As illustrated in Fig,
6, & passageway 85 leads from the base of the
casing €8 to the air chambers 89 and 82 and it is
through this passageway that compressed air is
stupplied for the spraying operations. -

in order to actuate the needle valve, a duct 86
is provided which leads from the Passageway 35
to the inner portion of the chamber §3. In such
manner compressed air may be supplied for bias-
Ing the diaphragm and needle valve outwardly
opening the latter to permit a flow of the enamel
mixture from the outer portion of the chamber
57. - |

As pointed out hereinbefore, the spray gun is
provided at its base with a machined face for g5
engaging the lugs 6{ of the head of the spraying
apparatus. Further, it is pointed out that the
Spray guns are disposed for pivotal. movement
about the pins §2. In order to maintain com-
munication between the. passageways 58 to 60,
inclusive, and 83 to 85, inclusive, when the nozzle
is rotated about its pivot point, arcuate-shaped
ports 87 to 89, inclusive, are provided in the
machined face of the gun. These ports extend
through an angle of about 90°. This will permit go
ample movement of the guns to set them in any
desired position for delivering the spray of enam-
el mixture to the pipe at the proper angle.

When the spray guns are mounted by means
of the pin 62, communication will be established 65
between the passageways 58 to 00, inclusive, and
83 to 89, inclusive, respectively, which communi-
cate with the ports 87 to 89, inclusive, respectively.
In this manner controlled passageways are pro-
vided which extend from the Pipes 18, 19, and 20, 7o

Inclusive, to the spray guns 49, N
~ Drain plugs 46 and 47 have been referred to for
controlling the flushing of the head {0 of the
spraying apparatus by water and air, respectively.

40

- The outer ends of the plugs are provided with 75
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heads 80 which are square in cross-section o
receive & wrench or other device that may be
available for rotating them.

In order to set the screw 18 to limit the move-
ment of the needle valve, the nozzle head may be
taken apart by the removal of the coupling 64.

As will be readily apparent from an examination

of Figs. 5 and 6, the removal of the coupling meay
be effected through the use of pipe wrenches or
the like,

The enamel mixiure for the spraying appara-
tus may be supplied from any suitable tank showil
generally at §f in Figs. 8 to 11, inclusive, a pump

. 82 being provided for effecting the circulation.

18

20

30

LAY,

[y |
ot

60

66

70

£

Waier for the flushing operations may be obk-
tained from any pressure source preferably &
water main, not shown. The supply of air may
also be obtained from any suitable compressed
air reservoir such as are commonly svailable and
which, in the interest of simplicity in the draw-
ing, is not illustrated.

A befile 162 of flexible material is disposed be-
hind the spray head to prevent the syphoning of
the air from the pipe as propelled by the spray
quns. Unless the bafiie is used, the enamel tends
to blow ouf the end of the pipe and greatly re-
duces the amount of atomized enamel mixture
which is deposited.

The operation of the spraying head will be
described generally, reference being had to Fiugs.
3 to €, inclusive, and 8 to 11, inclusive. Assum-
ing now that the spraying apparatus stands in its
shut-down condition with all the valves closed
and that the required source of enamel mixture,
air, and water have been connected to the ap-
paratus, then in order to start spraying opera-
tions the valves 29 to 34, inclusive, are opened
and enamel is pumped through the pipe 18, pas-
sageway 24, valve 29, passageways 38 and 30,
manifold 55, passageway 58, port 81, passagewsay
83, to the enamel chamber which is the outer
portion of the chamber 61. If the needle valve 10
has not been opened as the result of the admis-
sion of air or if there is a greater volume of the

. enamel mixture being pumped into the enamel

chamber than can escape through the valve, then
all of the enamel mixture or a portion thereof
will be returned to the reservoir 91. The return
path of the enamel will be through the passage-
way 84, port 88, passageway 59, manifold 56, pas-
sageways 51 and 39, valve 30, passageways 3% and
25, and through the pipe 19 of the reservoir.

Upon the opening of the air valve 31, air under
pressure is delivered through pipe 20, into pas-
sageways 26 and 36, and flows through air valve
3{, passageways 40 and 52, manifold 31, passage-
way 60, port 89, passageway 85 from which it
may flow through the duct 86 to the inner portion
of the chamber 6T or to both of the annular air
chambers 80 and 82.

The air that enters the inner portmn of the
chamber 67 builds up a pressure which will effect
an outward movement of the diaphragm 68, lift-
ing the needle valve 10 from its seat. The air
pressure built up in the inner compartment of
the chamber 61 for actuating the diaphragm
will be determined by the operator. By changing
the pressure, the extent to which the valve is
opened may be controlled within limits, which
depend on the setting of the screw 13.

The air delivered to the air chamber 80 flows
through the annular orifice 719 around the dis-

charge opening 17T and cooperates in the atom-

izing of the stream of enamel which flows out-

$,048,01%

pressure applied to the enamel stream. The air

which flows into the chamber 82 is discharged

through the channels 8f, These jets of air flow
against the atomized column of enamel mixture
giving it a shape simulating a fan.

In order to interrupt the spraying operation,

the air valve 3§ is actuated to shut off the supply
of air. The spring 72 thus functions to project
the diaphregm to the right, drawing the valve
head 78 tightly into its seat. The enamel will
continue to circulate through the enamel cham-

10

ber, returning through the circuit traced here~

inbefore, thus preventing the solid particles held
in suspension in the enamel mixture from set-
tling and plugging up the passageways.

Asswming now that it is desired to shut down
the spraying sapparatus, then the valve 42 iIs
opened connecting the passageway 24 to the pas-
sageway 25, by-passing the spray guns. The
valves 29 and 32 are closed. The enamel now
circulates through the by-pass so as to prevent
any clogging of the passageways or pipes between
the storage reservoir and the valves 29 and J6.

In order to flush the portion of the spraying
apparstus by-passed, the drain 46 and valve 32
are opened, as shown in Fig. 9, permitting water
to flow from the pipe 21, through passageways 27
and 87, valve 32, duct 45, passageway 38, manifold
55, passageway 58, port 8%, passageway 83, the
enamel chamber, passageway 84, port 88, passage-
way 58, manifold %8, passageway 5{, and out
through the drain 46. In this manner the por-
tions of the spraying apparatus forward of the
control valves may be flushed to remove the
enamel mixture,

After the enamel mixture has heen completely
washed out of the spraying apparatus, the valve
32 and drain 46 are closed, and the valve 44 and
drain 47 are opened, as shown in Fig, 10, This
permits a current of air to flow in the water cir-
cuit just traced, only in the opposite direction,
forcing all the water that may have remained
in the apparatus out through the drain 41.

The pump 92 may then be shut down and all

the enamel drained back into the reservoir. It

will readily be appreciated that the pipes lead-
ing from the enamel tank may be so disposed that
the enamel mixture will drain back into the
reservoir. However, means for pumping the
enamel from the pipes and passageways may
be provided and since the required apparatus
is well known, it is not shown in this drawing.
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In some instances, an automatic control for the '

air valve niay be provided. In large pipe plants,
where the spraying operations are carried out
continuously, it is preferable that an automatic
control be provided. |

Referring to Fig. 8, the automatic control il-
lustrated comprises a solenoid 83 which is con-
nected to the gate valve 94 disposed to control
the delivery of compressed air through the pipe

'20. The energization of the solenoid may be ef-

fected from any suitable power scurce such as
the battery 95. A switch, such as shown at 96, is
disposed to be actuated by the pipe 91.
switch arm which is provided with a roller 98 is
disposed to be engaged by the pipe 87 to effect
the closure of the switch as the pipe is moved
to the left as shown in Fig. 1.

The pipe should effect the closure of the switch
96 before it reaches the nozzles 49 of the spray-
ing apparatus. This permits the starting of the
spraying operation before the atomized enamel
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wardly at a speed which will depend upon the is directed against the pipe, thus establishing the 75
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-enamel mixture under

In the operation of the control apparatus the
switch is closed, establishing an electric circuit
which may be traced from the battery §8 through
conductor 99, switch 86, conductor 160, solenoid

33, and conductor 184, back to the battery. The-

solenoid is energized, actuating the gate valve
and permitting air to flow forward through the
valve 3{, which is set in an open position when
such a control is provided. The remainder of
the operation is as described hereinbefore.

Since certain changes may be made in the
above construction and different embodiments of
the Invention may be made without departing
from the scope thereof, it is intended that all
matlers contalned in the above description or
shown in the accompanying drawings shall be
interpreted as illustrative and not in s limiting
sense. .

We claim:

1. In an enamel spraying apparatus for Spray-
ing the internal surfaces of long tubulsr articles,
In combination, & plurality of spray guns for dis-
charging the enamel in an atomized condition in
the proper direction to cost the surisce to be
enameled, a head carrying the spray gUns, means
In the head disposed to distribute enamel to the
SPray guns and controlling “the spraying opera-
tions, a long arm having a plurality of channels
therein connected to the spray head, means for
supporting one end of the arm having channels
cherein communicating with the channels in the
arm, and a carriage disposed on the arm near
the head to ride in the tubwlar article and sup-
port the outer end of the arm. |

2. An enamel spraying apparatus for coating
the inside of tubular articles, a spray head, s
plurality of spray guns disposed on the spray
head to be set at different angles to the axis of
the head, a mandrel having plurality of chan-
nels therein connected to the sSpray hnead, and
én annular plate disposed at right angles to the
axis of the spray head consultuting. & bafie to
ciose the opening through the article during
spraying operations to prevent circulstion of air
currents through the tubular article.

3. In apparatus for .coating the interior of
tubular articles with an enamei mixture, in com-

bination, a plurality of spray nozzles disposed

&t an angle to the longitudinal sxis of the article
t0 be coated to give the enamel & motion spiraily
¢i the tubular article, means for delivering the
enamel mixture under pressure to the nozzles,
and means for circulating the enamel in the
delivery means independently of the nozzles to
maintain the solids of the enamel mixture in

suspension. | | ‘
4. In apparatus for coating the interior of tu-

~bular articles with an enamel. mixtiire, in combi-
nation, a plurality of spray nozzles disposed at an

angle to the longitudinal axis of the article to be
coated to give the enamel a motion spirally of
the tubular article, means for delivering the
pressure to the nozzles,
and means for by-passing and isolating the spray

nozzles to circulate the enamel mixture when the

spraying operation has been discontinued to
maintain the solid particles of the enamel mix-
ture in suspension. |
5. In apparatus for coating the interior sur-

face of a pipe with an enamel mixture, in combi-
nation, a plurality of spray guns for discharging -

the enamel mixture agsainst the interior surface
of the pipe, means for delivering the enamel

of the pipe, means for delivering the ename] mix-

“discharging s current of

k-

atomized enamel mixture to the SPray guns under pressure, means

associated with the means for delivering enamel
to the spray guns for by-passing the Spray guns,
means for isolating the spray guns from the
means for delivering the enamel, and means for &
flushing the spray gsuns with a cleaning liquid to
prevent the clogging of the channels by the set-

- tling of the solids in the ename] mixture after the

Spray guns have been isolated. -

6. In apparatus for coating the interior sur- 10
face of s pipe with an enamel mixture, in combi-
nation, & plurality of spray guns for discharging
the enamel mixture sgainst the Interior surface
of the pipe, the spray guns being disposed to dis-
charge the enamel mixture spirally of the pipe, 15
means for delivering the enamel mixture to the
Spray guns under pressure, means associated
with the means for delivering ‘enamel to the

-spray guns for by-passing the SPray guns, means

for isolating the Spray guns from the means for 20
delivering - the eénamel, and means for flushing
the spray guns with g cleaning liquid to prevent
the clogging of the channels by the settling of the
solids in the enamel mixture after the spray guns
have been isolated.

7. In apparatus for coating the interior sur-
face of a pipe with an enamel mixture, in combi~
nation, a plurality of spray euns for discharging
the enamel mixture against the interior surface
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ture to the spray guns under pressure, means as-
sociated with the means for delivering enamel
%0 the spray guns for by-passing the SPpray guns,
means for isolating the spray guns from the
means jor delivering the enamel, means for flush- 35
ing the clogging of the channels by the settling
of the solids in the enamej mixture after the
SPray guns have been isolated, and means fop
air through the nozzle
after the flushing operation has been completed.

8. A spraying apparatus for coating the In-
verior surfaces of tubular articles with an enamei
mixture comprising, in combination, g plurality
0f nozzles for discharging a spray of enamel mix-
ture spirally of the interior surface of the tubu-
Iar member, means for supplying the enamel mix-
ture under pressure to the nozzles, means for cir-
culating the enamel mixture independently of the
nozzles, means for |
establishing a local circuit for circulating the
€namel mixture, means independent of the sup-
ply means for flushing the nozzles, and s bgffle
associated with the nozzles and supply means for
preventing circulating of air through the tubu-
lar article and cooperative to effect an even dis-
tribution of the enamel mixture discharged
through the nozzles.

9. In a machine for coating articles with vit-
reous enameling material and the like, g spray
head, passages in said head for conducting enam- gg
eling material therethrough for spraying operg-
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- tions, g valve in said head connecting said pas-
sages to additional passages for by-passing said

enameling material, means for directing a clean-

ing fluid through said enameling passages after 65
a spraying operation, and means for directing air

through said passages to remove all cleaning

Hluid prior to another spraying operation.

10. In a machine for coating articles with vit- -
réous enameling material and the like, a source 7g
of enameling material, g spray head, means con-
necting said head with sald source of enameling
material, means for refurning excess enameling
material from said head to said source, means

for cutting off the supply of enameling material 75
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from said head, means for direciing water

througsh both of sald first named means to

cleanse the same of enameling material, and
mesans for directing air through said means for
removing the water therefrom prior to another
spraying opersation. |

1i. In 2 machine for coating articles with vit-
reolls enameling material and the like, a source
of enameling material, & spray head, means con-
necting sald head with said source of enameling
maierial, means for returning excess enameling
material from said head to said source, means Ior
cutting off the supply of enameling material firom
said head, means for directing water through
both of seid first named means o cleanse the
game of enameling materigl, and means for di-
recting air ¢hrough said means in a direction op-
posite to the flow of water therethrough for re-
moving the water therefrom prior to another
SDraving operavion,

12. Tn 8 machine for coating articles with vig-
reous enameling material and the like, a spray
nozzle comprising a body chamber, 8 flexible dia-

phragm dividing said body chamber into two

parts, means connecting one part of said cham-
bar to g source of enameling material under pres-
gure, means connecting the other part of said
chamber to a source of compressed air at & high-
er pressure than that of said enameling magerial,
e discharge port for sald enameling material, &
valve controlling said port, and means connecting

~ said valve with said diaphragm to effect opening
‘of the valve when compressed air is admitted to

said chamber on one side of the diaphragm.

13. In a machine for coating articles with vit-
reous enameling material and the like, a spray
nozzle comprising a body chamber, a flexible dia-
phragm dividing said body chamber into two
parts, means connecting one part of said cham-
ber to s source of enameling material under pres-

40 sure, means connecting the other part of said
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chamber to & source of compressed air at a
higher pressure than that of sald enameling ma-
terial, a discharge port for said enameling ma-
terial, a valve controlling sald port, means nor-

mally biasing said valve to closed position, and -

means connecting said valve with said diaphragm
to effect opening of the valve when compressed
air is admitted to said chamber on one side of the
diephragm. -

14. ITn g machine for coating articles with vit-
reous enameling material and the like, a spray
nozzle comprising a body chamber, a flexible dia-
phragm dividing said body chamber into two
parts, means connecting one part of said cham-
ber to a source of enameling material under
pressure, means connecting the other part of said
chamber to 2 source of compressed air at a high-
er pressure than that of said enameling marfarial,
s discharge port for said enameling material,
valve controlling said port, means normally bias-
ing said valve to closed position, means COIl-
necting said valve with said diaphragm to effect

oy |
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opening of the valve when compressed air is ad-

mitted to said chamber on one side of the dia-
vhragm, and adjustable means limiting the ex-
tent of opening of said valve.

15. In an apparatus for coating the interior of
ceylindrical tubular articles with enameling mate-
rial and the like, g plurality of spray guns for

emitting a flattened stream of atomized enamel-
ing material, means for supporting the guns
within the article and for relative longitudinal

‘movement therewith, said guns being disposed

diagonally on lines offset from and at an angle
to the longitudinal axis of the article to impart
to the enameling material ejected from sald guns
a swirling motion as it is directed against the
curved surface of the article.

ADAM ZISKA. .
JAMES KEITH MARSHALL.
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