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UNITED STATES

EDWARD JAMES, OF CLEVELAND, OHIO, ASSIGNOR TO THE JAMES MANUFACTURING

~ COMPANY, OF CLEVELAND, OHIO, A CORPORATION OF OHIO.

METHOD OF AND APPARATUS FOR INTERIORLY COATING TUBES.

938,489.

| Specification of _I.ettéré Patent.."
Application filed June 27,

To all whom it may concern: o
_Be 1t known that I, Epwarp ‘James, a
citizen of the United States, resident of
Cleveland, county of Cuyahoga, and State
of Ohio, have invented a new and useful
Improvement in Methods of and Appara-
tus for Interiorly Coating Tubes, of which
the following is a’ specification, the princi-

- ple of the wmvention being herein explained |
and the best mode in which I have contem-

10 _ c . .

plated applying that principle, so as to dis-
‘tinguish it from other inventions.

- The present invention relates in general

to the manufacture of flexible tubing for

use 1n the conduction of illuminating or
other gases, and has more particular regard
to the coating or lining of such tubing with

15

glue composition, or gelatin, or other like

coating material in order to render the same
impervious to the gas or its fluids. The
destrability of thus coating or lining tub-

20

ing for illuminating gas has long been ap-

preciated; for even where the tubing is

made of rubber the gas will escape through |

its pores, creating an objectionable odor, 1if
not leading to more harmful results, unless
such pores are closed in the manner. indi-
cated. This coating may be applied in vari-
ous fashions; the tube may be interiorly

20

30
ter may be externally applied, or it may be
included between two constituent layers of
the body, proper, of the tubing. ~While

tubes constructed in each of the three ways
coated, type

noted are known,the exteriorly
of tube, with or without a further protective
coating of fibrous or like material, alone
has gone into extensive use, not for the
reason that it affords the best construction,
but because of the difficulty of interiorly

39

40

applying the coating to tubes of the char- |
acter 11 hand. As a matter of fact, so far

as I am aware the only method available

for the purpose has been to

~or gelatin into the tube to be coated so as

to fill 1t, and, after the tube has stood long

enough to permit the formation of a film

~ or coating of the desired thickness, the rest

18

50 tediousness of such a process, the further

. disadvantage, that of an unequal thickness
of coating, may be cited against it,

* The present mvention has as its object

the provision of a simple, efficient and rapid

55 method of interiorly applying coatings,

.h_

|'ing tubes; Fi

lined with a coating of gelatin or the laf-

pour the glue

| coll a 1s

Jmured out. Aside from the difficulty and -

—— T Ty

~material, to-tubes of various kinds, particu-
larly the flexible tubes, usually of rubber,
employed in the ¢onnection above remarked.
. To the accomplishment of this object, said-
Invention, then, consists of the steps and
means hereinafter fully described and par-
ticularly pointed out in the claims. @
. The annexed drawings and the following

description set forth in detail certain mech.
anism and modes of operation: exemplify-

| Ing the invention, such disclosed means con-
| stituting, however, but several of the various

~mechanical forms and modes of operation in
| whg:h the principle of the invention may be
used. ' o '
. In said annexed drawings: Figure 1 rep-
resents a side elevation, with parts in sec-
tion, of one approved form of apparatus for
caltying out my method of interiorly coat-
5; 1g. 2 18 a part side elevation and
- perspective view of such apparatus; Fig. 3
1s a transverse section of a valve forming
one of the details of such apparatus: Fig.
4 1s a section of the same detaill at right an-
gles to the plane of the

‘Fig. 4, of another detail of
Iig. G re
matic fashion, the method of coating exem-
plified in the foregoing apparatus; and Fig.
T represents a modification of such appara-
tus and method, o D

Reference will be had first of all fo the
type of apparatus illustrated in Figs. 1 to .5
inclusive; afterward will follow a brief dis-

plified therein. Such
then will be seen to comprise, Fig. 1, a cham-
ber or receptacle A for the coating material,
which in t_line case 1 hand will be gelatin,
or of similar mucilaginous character.
censistency I provide heating means in the
form of an incﬁ)osing chamber A’ adapted. to
contain water and through which a steam
EaSSEd in order to maintain such
water at the proper temperature. Any.other
suitable heating means may be employed as
found convenient. Chamber A is sealed, be-
ing provided with a suitable inlet opening,

1 @ shown in Fig. 2, for admitting the coat- _
Ing composition, an air inlet a? by means of

which suitable pressure may be maintained
upon the surface of the body of liquid in the |

In
order to preserve the same of proper fluid -
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| whether of the character in hand or other
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65

g0

| . section in Fig, 8;
Fig. 5is a sectional view, corresponding to
the apparatus:
resents in more or less diagram- - -

5O

i cussion of the method of operation exem- |
approved apparatus,
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+ plug will be broken
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‘chamber, and a 1iquid"0utiét a® by means of drop light or for cor
liquid may be discharged from | ing illuminating gas, such tubing will re-
e to be fitted with connections or coup-

chamber A by the pressure aforesaid. In
addition to the foregoing openings a fourth
opening a*, normally sealed by a safety plug
in the form of a disk a°, is provided so that
should, at any time, the air pressure in the
chamber reach. an abnormal degree, such
and blown out. The air
pressure in question may be derived from
any suitable source, as for example a pump,
but is more conveniently secured from a
compressed air tank B. As the pressure in

such tank will ordinarily be “considerably
higher than that desired for

present pur-
poses, a reducing valve b is introduce in
the line b’ leading therefrom to the coatin

apparatus proper. This line 5" 1s branched,
a‘ng in the one branch 52 which leads to the
air inlet o2 in the chamber containing the
coating composition, a second reducing valve

b® is introduced whereby.a lower pressure 1s
‘maintained in such.chamber than is avail-

able through the other branch &* of the air
line. Indicators b° are provided in connec-
tion with the respective reducing valves that
the desired pressure may be maintained In
lines b2 b*. Such other branch b* leads di-
rectly to a valve casing C that is interposed
in the liquid discharge pipe a® leading from
chamber A. The construction of this casing
and of the valve C’ inclosed therein clearlﬁ
appears in Figs. 3 and 4; the casing will
be seen to be provided, in addition
with the liquid and air connections already
referred to, with a horizontally disposed
tube ¢ forming a discharge passage there-
from, and with a vertically disposed tube ¢’
designed to form a receptacle for plug mem-
bers ¢? preferably spherical in form, the use
of which will presently appear. These may

~ be introduced at the top of such receptacle

- throu h a suitable lateral opening ¢* there-
1n.

45

e valve C’ within the valve casing C
is of the plug type and is provided with a

. longitudinal opening ¢* at all times In reg-
~ ister with the discharge passage C, and wit

 a transverse openin

.50

55

1
L

ng ¢® adapted 1n one po-
sition to admit a ball C? from receptacle C’
to such passage, and in other positions to
connect said passage with chamber A through
tube «® or with the fluid pressure supply as
desired. The outer end ¢® of the dischargé
tube ¢ thus connected with valve casing G
is flattened a trifle, or otherwise made of
slichtly reduced diameter whereby a ball or
¢?, admitted in the manner described,
be retained against the reduced pres-

~ sure applied thereagainst when the liquid 1s

60

65

admitted through the valve to passage c,
but will be released under the greater pres-

‘be thus utilized, the one illustrated being
preferred by reason of its convenience, since

F

‘

1ts entire periphery,

|

| being

sure when the air line is-connected direct

with such passage. - |
Since the tubing to be interiorly coated 1s,
as has been explained, designed

for use in / therein, after which, reversing

rylng

938,480

drop light or other connections for conduct-

quire to
lings for attaching the same to the fixture,
lamp, or other article. I, accordingly, show
such a coupling _
for attaching the tubing to the discharge

‘tube leading from the valve casing, Figs. 2
‘and 5, without however, implying any limi-

tation to this particular means of attach-
ment; for, obviously, various devices may

it forms a part generally required in the
final product. This connection or couplin
D, Fig.

sha. eﬁ _ |
which is flanged to retain therein a rubber
washer d’ adapted to fit over the pipe where-
with connection is to be had, whif; the small
end d? has secured thereto the end of the
hose or other tubing E. To attach such hose

70

or connection as the means

75

80
5, will be seen to comprise a funnel
metallic casing, the large end d of

85

end thereto I introduce within the same an

annular member or sleeve d® and then ex-
pand the latter cutwardly, uniformly about
so as to wedge the tub-
ing tightly between
end of the casing, thereby forming an air-

tight joint. Instead of thus expanding the
sleeve I may employ a sleeve of diameter

equivalent to that produced when thus ex-
pﬁnded and project the end of the tube mto
the

such sleeve. Upon then drawing the tubing

into the position illustrated the same wedg-

ing effect will be had, especially if “such
smaller end of the casing D %e

ta?_%ring, as illustrated. _ -
 Having thus described the preferred ap-

paratus for the carrying out of my improved
‘nethod of coating tubes, the mode of oper-

ating such apparatus may be briefly de-

‘seribed. A tu%e E of any desired length is

body of the casing before introducing

made slightly

90

the same and the small

95

100 -

105

affixed to the end of the discharge passage

of the valve casing of the apparatus as
shown in Fig. 2. Such tubing, 1t will be
understood, ordinarily comes in flat boxes,

layers. It is not necessary for the car-

ut of my process to remove the tub-
ing from the g{)x; simply connecting one
end as described, to discharge passage C,

pose

110

coiled up therein'in one or more super- .

116

and resting the other outside the box, will

suffice. After the tubing has been thus con-

| nected, the valve plug C’ is turned as shown

in Fig. 3, in which position a ball ¢ will

drop into the opening ¢* in such valve and be

admitted into the discharge passage. It 1s

120

thus forced into the latter and a measured .

quantity of the coating composition there-
after upon the valve being turned so as to

connect the supply chamber A with the pas-

sage. The plug will then be returned to its
first position and a second ball dropped
the previous

125

13c




line % It has been indicated that the pres-
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movement, connection is made with the air

sure in such air line is greater than that
maintained in the liquid supply chamber;
hence the foremost ball which was arrested
in its movement at the outer end of the dis-

charge passage is now forced on into the

tubing, followed by the body of coating

composition, and the second ball that was
dropped in behind the latter. The air pres-
sure thus introduced 1s gaged so as to not

only force the balls and the body of liquid

contained between the same into the tube,
but along the latter until they are dis-
charged at its farther end. This operation
is accomplished very quickly, as should ap-
pear, and turns in the house or tubing ofier
no resistance to the passage of the balls and

material so long as the tubing is not kinked.

Preferably the balls, or at least the rear-
most thereof, will be made a trifie smaller
in diameter than the diameter of the tube
(see Fig. 6) thereby gaging the thickness of
the film or coating left in the tube.
the foregoing means a perfectly even, uni-

- form, coating is secured throughout the en-

tire length of the tubing providing a sufii-
cient amount of coating material be ad-
mitted in the first instance. Since the film
cools as fast as it is deposited there will be

no difficulty in preserving the uniform char-

acter of such layer, and, in fact, the opera-

tion is entirely completed 1n the instantane-

ous fashion described: at its conclusion the

box may be covered and the tubing placed
away ready for use. The expansion of the |

compressed alr or-gas, 1t may be noted, as-
sists in cooling the coating. =~

It need scarcely be remarked that simpler
means than the apparatus described may be

employed in the carrying out of thé process

exemplified in the operation of such appara-

tus, if not with so- much expedition, at least
with substantially equal thoroughness. Ior
instance, the body of coating composition
once introduced may be manually moved or
forced along the tubé. So too, short lengths
of tubes may be simply suspended vertically

as indicated in Fig. 6 (which at the same.

tiine ‘serves to illustrate the operation of
the foregoing apparatus) and the body of
coating compostition passed therethrough
either under the influence of gravity merely,
or by admitting suitable pressure behind the
same. In certain cases 1t is contemplated

- that the balls or plug members may be

60

65

omitted entirely. Other mechanical means
applied exterrally may take the place more-

over of such plug members as is illustrated
‘in Fig. 7, where, the ‘body of coating com-

position being placed in the tube, such tube

1s merely passed between rollers and such
‘body thus carried or forced along the same
1n a fashion similar to that secured by the

means previously described.

By

)

— e E——h

The advantages of having a_,.t'ub'eior the

conduction of illuminating gas interiorly

8

coated have bee: previously adverted to and

so need not be again noted, except to state

that where such coating is applied in the
uniform manner sécured by my improved
‘method a perfectly smooth opening or bore
1s left, much reducing the friction that other-

wise opposes the flow of gas or hike fluid
therethrough. It will be understood that in

readily and cheaply available than com-
pressed air. Accordingly the term as herein

70

79
| place of air any other suitable pressure fluid

may be employed; for instance, carbonic
acid gas might, in certain localities be more

80

used is employed in its general significance.
The same remark may-be made as regards

the use of the term ‘liquid” in describing
the character of the coating composition;
this will ordinarily be of a gelatinous or

85

viscous character, and the term referred to

is employed to connote these several charac-

teristics. It will likewise be understood that

plugs other than spherical can be utilized to
retain the body of coating composition to-
gether as it is being passed through the tub-
ing.
stﬁ:ngthen the tube, this may be introduced

Where a coil of wire 1s used to.

90 -

either before or after the coating operation -

although it will be preferably done subse-

quently since otherwise a heavier coating
will be necessary to insure impermeability.

It is sometimes found desirable. to dust

the interior of the tube after it has been

ployed. - - . B o
I therefore particularly point out and dis-
tinctly elaim as my invention:i— - '

coated with the gelatin. For this purpose

suitable comminuted material as soapstone

95

is employed and I find that the process just

described is as readily adaptable to .the

handling of this powdered soapstone as the
celatin. - Obviously, such soapstone cannot

105.

‘be injected into the tube in the same fashion
as the liquid, but once introduced whether

manually or by suitable apparatus (not here

disclosed) the actual operation of coating is

effected in the same way as herein set forth
by forcing the body of powder contained be-

‘tween balls along the tube under pneumatic
pressure. R

‘Other ‘modes of applying the principle of
my invention may be employed 1nstead of

the one explained, change -being made as re-
gards the process and apparatus herein dis-

closed, provided the steps or means stqt‘ed
by any of the following claims or the equiva-
lent of such stated steps or means be em-

1. The method of interiorly coating tubes,
which consists in placing a quantity of the
¢oating material in the tube to be coated 1n
front of a relatively solid member, and then
admitting a fluid under pressure behind said

member, whereby the latter and such ma-
1 terial are forced along such tube. '

110

115

120

130
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15

coating material in the tube to be coated in !

‘admitting a flnid under pressure behind said |

038,480

9. The method of interiorly 'coat;in_g tubes, | tubes, a supply chamber for the coating ma-
which consists in placing a quantity of the | terial, fluid - pressure actuated means for

o coating material in the tube to be coated in
front of a ball, and then admitting a fluid

under pressure behind said ball, whereby the 'l

latter and such material are forced along | behind the material thus transferred.
~ such tube, the diameter of the ball being |

gaged to leave & coating of the desired thick-
ness. I - -
3. The method of interiorly coating tubes,
which consists in placing a quantity of the

!

front of a relatively solid member, and then

member, whereby the latter and said .mem- \

~ ber are forced along such tube, the diameter

20

25

| coating material in the tube between rela-
- tively solid members, and then passing said

30

30

40

ing of the desired thickness.

“members and confined material along such

- tube, said members being freely meovable
- with respéct to each other, and the diameter

of the member being gaged to leave a coat-

- 4. The method of interiorly coating tubes,
which consists in confining a quantity of the
coating material in the tube between rela- |
tively solid members, and then passing said

il

tube, sald members. being freely movable

with. respect to each other. j o
5. The method of interiorly coating tubes,

which consistsiin confining a quantity of the

members and confined material along such

of the rearmost thereof being gaged to leave
a coating’ of the desired thickness. @

- 6. The'method of interiorly coating tubes,
which cohsists in confining a quantity of the
coating .material in the tube to be coated be-
tween disconnected relatively solid members,
and then forcing such members and confined

material along such tube under pneumatic |

pressure. - - |
7. The method of interiorly coating tubes,
which consists in confining a quantity of the

" coating material in the tube to be coated be-

45

tween two balls, and then admitting air un-

- der-pressure behind one of the latter, where-
by such balls and confined material are

o0

forced along such tube. B
8. The method of mteriorly coating tubes,
which ‘consists in confining a quantity of the

~coating material in the tubes to be coated be-

tween two balls, and then admitting air un-

- "der pressure behind one of the latter, where-

535

“rearmost ba

by such balls and the confined material are

forced alon Sll)lg_h tube, t_ge dilameter of such
gaged to leave & coating

of the desired tﬁlgciness. ; ' -

~ 9. In apparatus for interiorly coating

| tubes, a supply chamber for the coating ma-

60

65

ting fluid-

terial, means for transferring a predeter-

‘mined amount of such material from said

chamber to such tube, and means for admit-

transferred. . B S
10. In app%ra_tus for interiorly coating

tubes, a supply chamber for the coating
| terial, means for connecting the tube to be

pressure supplge, resgﬁvely, means for con-
to

ressure behind the material thus |-

transferring a predetermined amount of
such material from sald chamber to such
tube, and means for admitting fluid pressure

'11. In apparatus for interiorly coating_-
‘ma-

coated with said chamber, means for trans-
ferring a quantity of such material from
sald chamber to such tube, and means for
admitting fluid pressure behind the material
thus transferred. S

12. In apparatus for interiorly coating
tubes, a supply chamber for the coating ma-
terial, such material being held under pres-
sure therein, a passage adapted to connect
said chamber with the tube to be coated, a
fluid. pressure supply adapted to be con-
nected with said passage, valve means con-
trolling the cornnection of said chamber, and
fluid pressure supply with said passage, re-

80 .

85

spectively. - 3 | _
'13. In apparatus for 1interiorly coating ‘gq
tubes, a supply chamber for the coating ma-

| terial, means for connecting the tube to be

coated with said chamber, means for trans-
ferring a quantity of such material from
sald ‘chamber, to such tube, means for in- g5

-troducing balls into said tube, and means

for admitting fluid pressure behind the ma-
terial transferred to said tube. -
14. In apparatus for interiorly coating

‘tubes, a supply chamber for the coating ma- 190
‘terial, such material being held under pres-

sure therein, a passage adapted to connect

‘said chamber with the tube to be coated, a

fluid pressure supply adapted to be con-
nected with said passage, means for intro- 3¢5
ducing balls into said passage, and valve
means controlling the connection of said

‘chamber and fluid pressure with said' pas-

sage, respectively.

15. In apparatus for interiorly coating 110

tubes, a supply chamber for the coating ma-

terial, such material being held under pres-
sure therein, a fluid pressure supply, a valve
casing provided with a discharge passage
and connected with said chamber and flmd 115

necting the tu coated with such dis-

charge passage, and a valve in said casing
adapted to connect the same with said cham-

ber, or fluid pressure supply, as desired.

120
16. In apparatus for interiorly coating

‘tubes, a supply chamber for the coating ma-

terial, such material being held under pres-
sure therein, a fluid pressure supply, a valve

casing provided with a discharge pmg:ai 125

and connected with said chamber, and flu
ressure supply, respectively, a receptacle -
or holding balls likewise connected with

sald casing, and a valve in the latter adapted

in one position to admit a ball from said 130

70

70
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receptacle to said pamge, and m 6fher 6i- ltions to _conneét sald p@ssage wi_th sald 15

10

“tions to connect said passage with said cham--

‘casing provided with a discharge passage, |-greater pressure is applied.

said casing, and a valve in the latter adapted |  Attested by—
in one Erositlonto_‘ad.m& a ball from said | CHRISTINE ARNs,
‘Teceptac

_ chamber, or fluid pressure supply, as de-
ver, or fluid pressure supply, as desired. | sired, the pressure of said supply being
17. In apparatus “for interiorly coating | greater than that in said chamber, and the
tubes, a supply chamber for the coating ma- | outer end of the discharge (fassage of said
terial, such material being held under pres- | casing being of slightly reduced diameter, sg
sure therein, a fluid pressure supply, a valve | whereby a ball will be arrested until such

+

and connected.lwith said chfmber and ﬂm1
ressure supply, respectively, a receptacle
Eor holding ga]js hkewise _cénnected “with

Signed by me this 22nd day of June, 1908. o
EEE - EDWARD JAMES.
¢

to said passage, and in other posi- | = "Jwno. F. OBERLIN.
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