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To all whom it may concern:

Be it known that we, Westey Lameerr,
metallurgist, of No. 41 Bromley Road, Lon-
don, S. K. 6, England, a subject of the King

5 of Great Britain, and Areerr Arrrep MEAD,
of Aldersyde, No. 1 Handen Road, Lee, Lon-
don, 8. E. 12, England, a subject of the
King of Great Britain, have invented cer-
tain new and wuseful Improvements in

10 Methods of Enameling Pipes (for which we
have filed an application in Great Britain,
May 20, 1924, No. 12394/24), of which the
following is a specification.

This invention comprises improvements

15 in and connected with the coating of metal
surfaces with vitreous coatings of enamel,
glaze, glass or the like, the invention being
particularly concerned . with the internal
coating of hollow objects such as pipes,

20 tubes and the like. :

. The principal object of the invention is
to enable coatings of the nature indicated
to be applied to the objects or surfaces in
question without the necessity for re-heating

25 the same as a part of the process of hot
cnameling, glazing or the like. A further
object is to enable a permanent and lasting
coating to be applied and to avoid the danger
of such coating scaling off due to the pres-

30 cnce of oxide or other impurities on the sur-
faces coated. The coating process will be
hereinafter referred to as a hot enameling

process, this term having reference to all

enameling, glazing or simlar coating proc-
35 esses requiring the application of heat for
- vitrifying, indurating or burning on the ap-
plied coating. :

According to the principal feature of this
invention, the hot enameling process is car-

40 ried out whilst there is still in the objects
‘to be coated sufficient residual heat remain-
ing from a previous heat treatment (as for
example, from the heat required for their
formation) for effecting the complete vitri-

.45 fication or finishing treatment of the coat-
ing, care being taken to prevent the forma-
tion of oxide or other impurity on the sur-
face, or to reduce any such oxide formation,
prior to or during the application of the

60 coating.

As a general rule, the heat remaining in
the object to be coated will be a residunm of
the heat which was required for melting the
metal prior to its formation into the desired

objects. The advantages of the invention
are attained in what may now be given as
the principal example of the mode of car-
rying out the invention. It is well-known
that pipes or tubes can be successfully manu-
factured by a process of centrifugal casting
and according to these improvements the
enamel or vitreous coating material is ap-
plied for distribution to- the surface to be

coated whilst the pipe or tube is still spin-

ning after solidification and whilst it still
retains sufficient heat for the vitrification
aforesaid. Fowever, the invention is also
applicable to articles made to finished shape
from hot metal by a process other than that
of centrifugal casting provided that the
residual heat in the article when formed is
sufficient to'cause complete vitrification of
the coating material. Also, articles made by
non-centrifugal methods may be revolved
whilst still hot for this hot enameling proc-
ess to be performed.

In hot enameling the surfaces of the bore,
barrel and belly of cast iron or other metal
pipes and tubes, for example, the article is
generally allowed to cool after formation
and is then scaled and cleaned and subjected
to heat treatment as part of the hot énamel-
ing process. This process can be simplified
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and cheapened -and a strongly adherent coat- -

ing obtained by this improved process par-
ticularly when care is taken to avoid or re-
move or reduce oxide or other coatings or
scale on the suiface to be coated in accord-
ance with these improvements. Spinning
of the object to be coated lends itself very
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advantageously to this step for the following .

reasons: While the formed pipe or tube is
spinning in the hot condition, the air with-
in and about the same is rarefied due to the
heat and to the centrifugal action, so that the

volume of oxygen having access to the sur-

faces is minimized. Moreover, a reducing
agent or component introduced into or in
company with the vitreous material will be
distributed over the surface and ensure the
intimate attachment of the material to the
surface... This procedure will ensure the at-
tachmeiit of the coating to the metal with-
out the possibility of any scale or the like
intervening and although intimate or inte-
gral coatings, such as the blue oxide coating
of steel, may not-be prevented or reduced
these will have no -appreciable deteriorating
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effect on the adherence of the vitreous coat-
ing. The introduction of the reducing
agent may be effected by using such agent
as a constituent or ingredient in' the coat-
ing material or by the admission of such
agent in the form of a gas or liquid into
the vicinity of the surface to be coated, the
employment of a reducing gas for projecting
the coating material being a very advan-
taﬁous example of this procedure.

apparatus employed in carrying out
the process in accordance with this inven-
tion, advantage may be taken of the under-
lying principles made use of in such known
apparatus as is employed for the spraying
of metals upon surfaces or for the spray-
ing of pigments, scents and so on. In fact
spraying, projecting or extrusion devices
such as are employed in sand blasting, sift-
ing,. conveying and corestick making ma-
chines or centrifugal distributing appara-
tus may be employed. A simple device,
however, comprises a trough or channel
fashioned in such manner that a supply of
the enameling material may be delivered
upon the surface to be enameled by tipping
over the trough or channel. Such trough
or channel may be fitted, if desired, with a
lid or with distributing devices so that the
coating material opens such lid or passes
through or over the distributing devices
when the charged trough or channel is
tilted or inverted.

This invention therefore provides a proc-
ess of hot enameling under the conditions
before mentioned and comprises the employ-
ment of suitable distributing apparatus
whereby either an enamel, glass or glass in
the form of powder, or the necessary in-
gredients to form a suitable enamel, glaze
or glass is or are deposited in the predeter-
mined or uniform quantity upon the sur-
face to be coated. In the case of enameling
the bore of pipes or tubes, the material may
be fed to the position required by means of
suitable lengths of trough, channel or hol-
low mandrils. For example, a length of

.hollow mandril or of an open topped trough

or channel carrying the enameling material
may be inserted into the bore and the dis-
tribution of the material over the surface
of the bore may be effected by a sifting
action through perforations, the sifting
operation being performed either by hand
or power. Or a length of trough or chan-
nel may be inserted and simply overturned
to deliver its charge. '

The carrying out of the invention by the
aid of mandril devices will be further de-
scribed with reference to the accompanying
drawing illustrating three examples in
more or less diagrammatic fashion, in
which drawing :—

Figure 1 is an example of a hollow man-
dril device which is discharged by tipping,
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the latter operatioh being performed by im-
parting a revolving motion to the mandril.

Figure 2 is a perspective view of an ap-

paratus comprising a slotted trough from
which the discharge takes place by a vi-
brator producing a sifting action.

Figure 8 is an example of a hollow man-
dril device to which an enamel powder is
supplied and is carried to a distributor de-
vice by means of a gaseous propellant.

Figure 4 is an example of a mandril de-
vice carrying a sprayer to which molten
material is supplied and discharged by
means of a gas delivered through suitable
nozzles or cones.

Referring to Figure 1, a is a pipe to be
vitreously enameled over its interior, this
pipe being supported so as to be capable of
constant revolution. & is a hollow mandril
supported so as to be capable of axial slid-
ing and also of revolution and for this pur-
pose the mandril  may be cylindrical and
supported in ball bearing rings ¢. Over a
suitable portion of its length a segment of
the cylinder is cut away, as at d. 'The pipe
a whilst still hot from centrifugal casting
or previous heat treatment is revolved and
the mandril & is charged in its portion &
with an enamel mixture or composition.
The mandril is inserted into the pipe @ in
the condition seen in Figure 1, and when
properly inserted is given a half revolution
so as to invert the portion & and discharge
the contents thereof uniformly along the
length of the revolving pipe a. The heat
of the pipe melts the enamel and the revo-
lution thereof distributes the enamel, so that
the interior of the pipe becomes uniformly
coated with the enamel which is strongly
adherent for the reasons hereinbefore ex-
plained. Naturally, any suitable feeding
devices may be employed within the man-
dril, as for example, the well-known Archi-
median screw feed. ‘Also, instead of cut-
ting away the cylindrical wall of the man-
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dril, the latter may be formed with perfora- -

tions for the delivery of the enamel powder.

In the modification illustrated in Figure
2 the mandril & & need not be revolubly
mounted as in Figure 1 but it may be only
axially slidable in its supports. " The trough
portion & is formed with narrow openings
or slits d* and is charged with enamel or
glass powder. After insertion of the trough
@ into the pipe @ which is to be coated inter-
nally, a vibrator, which may consist of a
known form of pneumatic hammer or vibra-
tor % connected in any suitable manner to
the outer end of the mandril b is operated
the vibrations produced thereby to the
trough d causing the powder to be delivered
through the slits d* and to be uniformly de-
livered ‘on to the inferior of the revolving
pipe . :

Referring to Figure 8, a hollow mandril

115

120

i25

120



1,577,581

device i3 mounted so that it. can be fed
axially into or out of a pipe a to be coated
interiorly. For example, the hollow man-
dril ¢ may be formed or fitted with rack

“teeth £ so that it can be fed along by means
‘of a feed pinién g. A flexible connection

%k is made between the outer closed end of

~ the mandril ¢ and a gas container j and
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a container % of enamel or glaze powder is

supported upon the mandril ¢ and its hop-
per bottom is arranged to deliver the powder

“through a port into the interior of the man-
dril e. Naturally any suitable agitator or
feed devices can be fitted within the con- -

tainer %. Upon admission of the powder

from the container % and gas from j through

the pipe % to the interior of the mandril e
the powder is carried along by the gas to
the delivery end of the mandril e. At the

said delivery end there may be a centrifugal.

~-device, as for example, the centrifugal noz-
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zle device 7 on a suitably driven spindle m,
for the delivery and - distribution of the
enamel powder supplied as aforesaid. Dur-
ing this delivery, the mandril ¢ is given an
axial feed by the gearing f g or other feed
means, as will be readily understood.

- According to the further modification seen

‘in Figure 4 the enamel glaze or glass is

contained in a vessel » which is suitably

"heated for melting the enamel and main-

taining it in a molten condition. A sprayer

‘nozzle device o is mounted on the end of

a rod p slidably carried on supports ¢ so
that the sprayer .o can be fed along the axis
of the pipe a. The sprayer o.is connected
by flexible piping » with the container =
and by flexible piping s with a gas contain-

er 2. The gas supplied to the sprayer ef-
fects an atomization of the enamel supplied

to the sprayer by the pipe » and forcible
projection of the same on to. the interior
of the pipe a, a suitable feed being imparted
to the rod p meanwhile.. .

When hollow mandrils are employed, pro--.

vision may be made for heating them b
electric current: or otherwise, the object be-
ing to furnish a means of pre-heating solid

or fluid matter passing along or contained -

in the mandril. :
-~ When a gaseous propellant is employed
for the vitreous coating material, as in Fig-

‘ures 3 and- 4, the said propellant may be

(a) of a combustible character which, when
ignited, will afford a local heating effect
of the nature of a blow pipe, or (b) of a
non-oxidizing or neutral ‘character, or (c)

of reducing character with the specific object -
‘of reducing any undesirable oxides on the

“sirfaces to be coated. Any of the ‘methods

herein described may include the pre-heating

60

of both the .enameling material and the -
gaseous propellant before actually impinging -

the same upon the surfaces to be coated. = .

Any of the devices herein described, when

~employed for the enameling of Ppipes or

tubes, can be advanced through the bore for
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the delivery of the enameling material, and |

then withdrawn, the whole operation be-
Ing capable of performance by hand or
automatically by suitable mechanism if de-
sired. - S : '

- The various methods and forms of ap-

70

paratus hereinbefore described, although -

more particularly related to the operation
of enameling pipes or tubes formed by the
centrifugal casting method wherein advan-
tage can be taken of the hot pipe continuing
to spin in the moulding machine and there-
\by 2iding in ensuring a uniform distribution
of the enameling material, are nevertheless
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not restricted in their -application to cast-

ings made by the centrifugal process.
- Reducing or other agents having an effect
on the surface to be coated as hereinbefore

856

referred to, may, in some cases, have the =

effect of fluxing off scale, oxide or impuri-
ties from the surface, the molten matter
then entering into harmless admixture with
the .coating material and forming a con-
-stituent of the actual vitrified coating.

We claim:— = - '

1. Method of enameling a preformed inetal.

90 -

Pipe, comprising rotating said pipe while it . -

still retains sufficient residual heat from a
previous heat treatment, evenly distributing
ename] onto a surface of such rotating hot
pipe and holding the same thereon by cen-

95

trifugal action, and simyltaneously distrib-'

uting -over said surface a medium. having

100

the capacity of preventing and removing. -

oxide formations thereon, substantially as
and for the purpose set forth. .

2. Method of enameling a preformed metal

Y - pipe, comprising rotating said pipe while it’

still retains sufficient residual heat from a
previous heat treatment, delivering onto the
interior of said pipe and by the aid of a
distributor nozzle a reducing gas having
the capacity for preventing and removing
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oxide formations on said pipe, introducing = -

enamel through said nozzle and utilizing

-said gas as a propellant for- delivering said

-ename] onto said interior, and feeding said

nozzle along the pipe, substantially as and

for the purpose set forth. . - .
' WESLEY LAMBERT.
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