No. 663,824, o Patented Dec. II, 1900.
L. WEST. -
APPARATUS FOR APPLYING COATINGS OF METAL TO BOILER TUBES OR

| OTHER ARTICLES. '

{Application filed June 7, 1900.)

|

i

T

. (No Model.) . D Sheets—Sheet: |,

1
.'__ﬂ===:=ﬂ_




No. 663,824, R ‘Patented Dec. I, 1900
B - L. WEST. T
- APPARATUS FOR APPLYING COATINGS OF METAL TO BOILER TUBES OR .

OTHER ARTICLES. )
| A  (Application filed June 7, 1800.)
(No Model.) > '

9 Shests—Sheet 2, :




No. 663 824. Patented Dec. u 1900
- L. WEST.

APPARATUS FOR APPLYING COATINGS OF METAL TO BOILER TUBES OR
* OTHER ARTICLES.

| [Application filed June 7, 1900.) ,
(No Model.) ~ - 5 Sheets—Sheet 3.

Zrreeseiar-
A LY/ ' , . L ee lest
ey Yl o,
W‘? 5.8 N S s
. \¥ N | Ny

THE NORRIS PETERS GO., PHOTO-LITHO., WASHINGTON, B, C.




~No. 663,824, ' Patented Dec. I, 1900.
' L. WEST.

APPARATUS FDR APPLYING COATINGS OF METAL TO BOILER TUBES OR
OTHER ‘ARTICLES.

| - (Application filled June 7, 1800.)
- (No Maodel.) * 5 Sheets—Sheet 4.

L7 | T /56 Z7
g Ve o 29 gl /J’cz/
2,6’ 94. zZ6
7 7
Z | 27; /.;9{ . o7 28
7 25
1T
Frg. . %
: = ﬂu__ == = ..
- .I e
R 2 Nad =
vz !{2’,
g’,@@/@/ | e es#E
% e flaneins £,

'THE NORRIS PETERS £D., PHOTG-LITHO., WASHINGTON, D. G




“No. 663,824.-

L. WEST

Patented Bec [, I900

APPARATUS FOR APPLYING COATINGS OF METAL TO BOILER TUBES OH
OTHER ARTICLES.

{Application filed June 7, 1900.)

(No Model.)

76
77

o

ZZ .

Sk ————
_ ‘E'E"_“H-.\

i

277765505 -
W eslers
(R X &m

A £ v Fl » L
o -J"J"f * L
”

’

f'ff* .fj,‘rl #

AW RN,
4, ¢~

o
&
ij
G

L

a atr
‘-.Jt"-ﬂ' "-f

P s T o
'r-.f'rr "*J'
- v rr
f-fff
o,

F
e
+

Ll .

e 4

¥
r
l'rfﬁ'ﬂ'

7

/&

o X
=l
—

THE NORRIS PETERS CU., PHOTO-LITHA., WASHINGTON, D, €.

5 Sheets—Sheet 5.

ﬁz&'e’;zféf
Z&e Z’&’e& 7z




Unrrep Statss P

——re L.

~ LEE WEST OF WELLS TON, OHIO ASSIGNOR OF SEVEN-TWENTIETHS TO BEN-
~ JAMIN F. KITOIIEN OF SAME PLACE AND JOHN E. HARPER OF GLEN

ROY, OHIO.

.APPARATUS FOR APPLYING COATINGS OF METAL _.TO BOILER-TUBES OR OTHER_ ARTICLES: -

—

SPECIFIGATION mrmmg part of Letters Patent N 0. 663,824, dated December 11, 1900

o &pplmatwn filed June 7, 1900. 5&1‘1&1 No. 19,485,

(No model.)

To all whom it may COTLCECTIL:

Be it known that I, Lee WEST, a citizen of
the United States, ]"651(111’15 at Wellbton in the
county of J&Lkb()ll and %ate of Ohio, have in-

5 vented new and useful Impxovements in Ap-
‘paratus for Applying Coatings of Metal to
Boiler-T'ubes or other Arbmlee of which the
following is a specification.

- My invention relates to apparatus for ap-

10 plying a coating of metal to boiler-tubes and
- other articles.

object consisting of a tank for the cleansing
solution and ﬂux a furnace to heat the bubes

o 15 todryness and melt the adhering films of flux-

ing material, a traveling crane a,nd means for |
delwex ing the heated tubes thereto, a revolv-

ing fmndce f01 the molten metal, in which
t,he tubes are placed and from whmh they are

. zo removed by the traveling crane, and means
for delivering the coated bubes from the crane

t0 a tank containing a scouring solution, pro-

vision being made for eoolmﬂ the arm of the
c¢rane which enters the revolvmﬂ* flll‘I]d-G@ by

.+ 25 internal water cireulation:

It is my object to provide a novel construec-
tlon of each of the constituent parts named,
whereby its functions'shall be discharged in
a novel and efficient manner and the final re-

30 sult attained with the ieast po.smble expendi-

ture of time and labor. |
I also aim to ctGGOmpllbh other novel and

~ useful results, all of which will be fally ex-
- plained hereinafter and then particularly
- 35 pointed oni and defined in the clalms at the

~end of this specifieation.

For the purpose of the followmg descrlp-'
tion reference is had to the aecompanymm

dmw ings, in which—

| 40 F]uum 1 18 a plan view of an apparatus con-

str Ll(,bed and arranged in accordance with my

said 1uvent10n FIU‘ 2 is a front elevation.

~ Fig. 3 is a vertical section on the line 3 3 in
. Elu | 1. - Fig. 41is a similar section on the line
45 4 £ of Fig. 1. Fig. 5 is a sectional side ele-

vation of the 1evolvmg farnace. Fig. 6 is a
vertical sectional view of the tmvelmﬂ' and
&dm%able frames and a portion of the crane.

Fig. 7 is-a cross-sectional view of the travel-

It 1S my purpose to provide
novel means for the acecomplishment of this

1ng of twemy-ﬁve parts of pulverized borax,

tubes rest.
‘mounted thereon an arched wmetallic hood 6, T

| arrow, Fig. 6. Fw 81 aamoss seebmnalwew

of the crane. Flgr 91sa Ionmbudmalse(,tmn
of the furnace on the line g 9, Fig. 1. Fig.

10 18 a sectional side eleva‘mon of bhe revolv-

ing furnace and crane, showing the crane ;55
w1thm the furnace. Fw* 11 1s a cross-sec-

tional view of the tmnace showing one POSi-
tion of the c¢rane when dﬁlwermﬂ' and with-

drawing the pipes or tubes.

In the following specification the se&etal 60
parts of the meehamsm will be referred to as
nearly as possible in the.order in which their
individual -functions are per fmmed in Lhe

practice of my invention.

The reference-numeral 1 in said dmwmﬂ‘s 65

1indicatés a tank, which may be constr ucted
0l cement or of bmlel plate, its length being
| such as to readily admit therein the bE‘CblOHS

of tubing to be treated. In thistank, which
I term .for convenience of Iefexenee the 70
‘“fluxing- tank,” is placed a solution eonsist-

nve parts of muriatic acid, and seventy palts

of water. The tube or tubeb to be treated are

submer D'ed in this solution. | 75 :
Ar:au%d adjacent to the fluxing- t&nk 1is

) fumace 2, provided at one end Wlth a grate

o' and a combustion- chamber at the rear of
and above the level of the grate. The cham-
ber 3 is provided with a top 4, formed with a 80
series of peI forations 5 and hamnﬂ‘ a series
of ridges 5 upon its upper face on whlch the
The furnace above the top 4 has

lined with refractory material 6’ wp'ported 85
upon t,he1nwcudlv-extendmwIldu*eb 6%, Piv-
otd,lly connected to each mde of the dome 6

18 a plate 7, extending from end to end of
the hood cmd which can be turned so as to

open or close the space between the horizon- go .

tal edge of the hood 6 and the upper face of
the top 4 of the chamber 3. The tank 1 is
arranged alongside and pavallel with one of-
the mdes of the hood 6, so that the Lubes, af-+
ter being submerged in the solution in the ¢g
tank 1, can be mlled upon the perforated top
4 under the hood 6 and the plate 7 dropped.
Heat is produced by burning coal, oil, or gas
1n the fire-box, and the tubes are sub]eeted

| 50 1110 carriage looking in the direction of the | to a heat of about L, 800“ Whlch drives off 100
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the *wa,ter and melts the ﬂux forming a
or glaze -over the tubes msntle and: out
Upon the opposite side of the furnace, ad-

jdcent to the tank 1, are a series of horizontal

bars 8, conneeted at thelr inner ends to a ver-

“tical suppmt 8%, pivotally connected to the
o keepers 8%, secured to theside of the furnace. |
The outer ends of the bars 8 are suitably se-

- cured or formed integral with the outer ends

10
o Seemed at their inner ends to the Veltlcal_

of the inclined bmve or supporting bars 9,

support 82, These bars 9 also form stops to

- prevent-a downward movement of the verti-

| is

~ cal supports 8.
“the supports 3° are bent: at_an angle, as at 8¢,
and then vertically, forming a spur 12, uapon.
which are mounted the eyes or loops 10 of the
- The.

~ bar 9 is adapted to swing the bars 8 and 9
20
~ against the side of the furnace to which th{nyr

The lower ends of each of

bar 9*, provided with the handle 12
and vertical supports 8* palallel with and

are pivoted or to be turned outward at right
nﬂles to the same. The bars 89 and Verm-

;ca,l support form brackets, and the bar 8 is
on a line with the pelfoxa,ted wall 4, on which
~the tubes rest while heating, s0 that, the lat-

. ter can be readily rolled upon the former.

Parallel with a,nd near the fuma,ee 1S &

o _'_fra,mework consisting of vertical ends 13,
supporting two elev&ted double rails 14 and:.
- 15, braced apart by means of the cross-stays.

15 and between which run two pairs: of

- riage.

grooved wheels 16, each pair mounted-upon a
separate axle 16*, the axles being connected

together by a. plabfm m 16, fmmmg a car-
Dependlnﬂ' from the platform 16’ is

. a series of hangers 17 for supporting.a rec-

40

tapgular frame 18, constructed of the ends.
18* connected together at their tops, bottoms,
aud sides. by the horizontal and lontrltudma,l.
braces 18" 18¢, respectively. r
~ Arranged Wlthm each end 18"" of the frdme_
_18 s a vertmally-adumtable frame 19, pro-
vided with a concentric. opening 192,
lower part of the opening 19%, near the outer
‘edge thereof, is formed with a lug or shoulder
- 19°,the fnnctwn of which will be hereinafter.
 described. Journaled in suitable brackets

- 19¢e, secured to one side of the ends 18“ of the

19,
. bo

. EQ fla,me 18, is a shaft 20, rotated by the. h(md
" wheel 20", _
' pair of spur-gears 21, each of whieh is adapt-.,
~ed to engage a veltwa,l rack-bar 22, secured
to the inner faceof each of the fmmes 19 and
projecting over the ends 18 of the frame 18..
~ Byrotating theshaft 20 by means of the hand-
- wheel 20' the spur-gears meshing with the

‘rack-bars 22 will Vertleally adjust the frame
The shaft 20 also carries a ratchet-wheel
20*, which is engaged by the pawl 23, suit-
- _.-ably connected to the frame 18.

‘Mounted upon the shaft 20 is.

The pawl
28 by its engagement with the ratchet 20° is

adapted to retain the frame. 19 in the demred_

pOSl!]IOl’]

Arra,nged in the 0pen1n0‘ 192 of each of the

frames 19 is swwel-suppmb for the crane,
and which consmts of a p.:ur of rings 24, con-

- The

1

| rods 23.

able power.
oil, or- pulverlzed coal supplied  through a
pipe 37, the products.of combnstion passing -
off 131110110'11 a stack 38,
furnace. 30 is provided w1th a gate 39, which
slides upon vertical guides 40 and is lcllSE"d and

43,

nected together by means of the énpportinﬂ‘-

The rings 24 are mounted in the
openings 19* and retalned therein by means
of the lugs or shoulders 19°>. The swivel-sup-

port is adapteq to rewolve W‘ltnlﬂ the open-

ings 192,

EXteHdlﬂU‘thI'OUD‘h the swwel supportis the
craneconsisting of a pairofarms 26 27, formed
of a hollow tube and bent in such a.manner

as to arrange the arms parallel with each

75

other and. whl(,h are suitably. connected to

two of the rods 25. The arms 26 27 are con-

structed of tubing to reduce their weight and

bent in_ the manner shown to permit of the
cireulation of water therethrough to keep

ply and discharge pipes 26 27/, respectively.
At the front. of thecrane, ,ddgdcent to the

coupling econnection 26 of the water supply.
and discharge pipes,isasupport 27, arranged .
between .:md suitably secured to the arms 26
27 and to the swivel-support.and is provided

with a handle 27° for turning the. same, arms
26 27, and swivel-support. | |
Dependmﬂf from the arms 26 27 are a series

1 of. hollow I‘IO‘Id hangers. 28, hcl,Vll’l“‘ at. their

lower ends an ehor—shaped hooks 29 which lie

in position.to receive. the tube- lymﬂ* on. the.
bars. 8, and by raising the.arms of the crane

the.tube is lifted off said bars and 5118'[&1116(1
enmrely by the hangers 28 and hooks 29.
At the end of. the elevated railway.is a cy-

80

their temperature at the proper point and
are therefore connected to snitable water sup- -

QO

95

IOQ”

lindrical furnace. 30, of heavy boiler-plate,

lined with asbestos. dnd then with fire-brick.

rest upon antifriction- rolls 2.,
diate.ratcheted band 33 is engaged by a pawl

bearing in a floor-brackes 36.
is revolved by a pulley 37, dnven by any suit-
The furnace 30 is heated by:gas,

lowered-by a.chain. &1 passing over grooved
pulleys 42 on the end frames 13, the weight

of the gate belnweounterbalanced Dy a welghb'
The fuel- feed pipe 37 passes through: a

slot 44 in this gate. The inner face of the

| Tt hasexterior bands 31,of heavy metal, which
An mter'me-__

105

34, the. lower end of which is conneoted toan

eccentric 35, mounted on a shaft 35, having
"The shaft 30 -

110

The open end of the '

120

furnace 30 1s. pronded with grooves.or chan-—.

‘nels 45 for the anchor- hooks 29.

On the other side of the. elevated mllway;'_”

from the.furnace 2.is.a stripping.or cleaning -
| tank 46, the vertical walls of which, ad]acent
totheecr dne are provided with a series of tube-
supporting b&lb 47 similar to the -bars 8 and
supported to form brackets and operated in
a like maunner and are substantially opposite
the bars 8 and in similar relation to the crane.

They are extended or turned in against the
tank 46 by a bar 48 and are about on a level

with the top of the tank 46, so that the tubes
| deposited on them by the crane can be easily

125

130
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foﬂed into the tark 45. The Ilattet’ contains
a solation consisting of zine, five parts; sal-

ammoniac, ten parts; muriatic acid, ten parts,
and water, seventy-five parts.

5 The opera,tlon of the apparatus is as fol-
lows: Assume that a tube has been placed
‘in the fluxing-tank 1 and submerged in the
solution therein, after which it is removed
- and entered 111130 the furnace 2 by elevating
1o .the plate 7, the tube resting upon the per-

forated top 4 and being subJeeted to a heat |

of about 1,800°, whlch drives off the water
and melts the_ﬂnx, forming a film or glass

- upon the inner face and periphery of the
15 tube. The tube is then removed from the
- furnace in any desirable manner throngh the
opposite plate 7 and placed upon the series of
horizontal bars 3, the crane being lowered by

| means of the hand-wheel 20, shaft 20, and
20 spur-gears 21, operating upon the racks 22 of

| the framel9. Whenthecraneislowered, the
anchor-shaped hooks are carried ther embh
s0 that the tube can be rolled from the bms
8 and be seated upon one arm at one side of

' 25 the hooks. The crane is then elevated, and

- the bars 8 are then swung away from the tube

by means of the bar 9* “and its handle 12/,
~"T'he door 39 of the furnace is elevated and

the crane, with the tube, is pushed forward by

30 hand into the furnace 30. 1t will be evident
by suspending the crane from the carriage
~mounted upon the rails 14 15 it will per mit
of the movement of the crane in the manner

indicated. After the crane has entered the

35 farnace 30 it is then lowered by operation
- of the handle 20° and turned by means of
1ts swivel connection to the frame 19, which

causes the tube to roll from the hook into the

molten metal within the furnace 30, and after

4o the tube has remained in the furnace the de-
-sired time the crane is lowered in such a man-

- ner that the opposite arm of the hooks will
~enter the grooves 45 beneath the tube. The
crane1s then elevated, causing the hooks to

45 engage the tube and be withdrawn from the
furnace, carrying the former therewith., The
bars 47 are swungoutwardly, the tube rolled
‘thereon and then submerged in the cleaning
or stripping tank 46. When one tube hd,s

- 5o been placed in the furnace, it is usually pref-

erable to withdraw the crane to receive an-
other tube from the furnace 2 or bars 8 and
which 18 pushed forward into the furnace 30,
and when lowered and dropped from one arm
55 of the anchor-hooks the opposite arm of the
hooks when the craneiselevated will engage
‘the tube that was first placed in the furnace.

The crane is now withdrawn and during the

removal of tne tube to the bars 47 anew tube

6o 1s placed upon the arm of the hook from the

- bars 8, making a ¢ontinuous operation. Of

course 1t will be evident that the furnace 30

is constantly revolving and that the door 39

is lowered, closing the inlet to the furnace 30

65 when Lhe_m':-.-‘me is removed, and that the far-
nace 30 1s heated by the pipe 37.

T'his mechanism is especially adapted for

plating boeiler-tubes, water-pipes, and other
metallic articles which are exposed to water
containing lime, acids, and other substances
which are likely to cause deterioration of the

tubes or pipes, which can be rapidly and per-

fectly plated with small e*{pendlture of time
and labor.

Having thus described myinvention, what
I claim is—

75

1. In an apparatus for coating boiler-tubes

or other articles, a fluxing - tank, a furnace

-arranged 1n suitable relation thereto, a per-

forated top wail for the said furnace, a hood

-mounted upon the said wall, and a hinged

plate secured to each side of said hood and
adapted to permit of the entrance and re-

movalof a tube or other article to the furnace.

2. Inan apparatus for coating boiler-tubes

or other articles, a fluxing-tank, a furnace
arranged 1n suitable relation thereto, a per-.

forated top wall for the said furnace, a hood

‘mounted upon sald wall, a hinged plate se-

cured to each side of said hood and adapted
to permit of the entrance and removal of &
tube or other article to the furnace, and a
series of brackets suitably connected to said
furnace.

3. In an apparatus for coating boiler-tubes
or other articles, a fluxing - mllk, g furnace

8.0

90

95

arranged in 5u1mble telatmn thereto, a per-

forated'tc)p wall for the sald furnace, a hood

‘mounted upon said wall, a hinged plate se-

cuared to each side of said hood and adapted

to permit of the entrance and removal of a
tube or other arficle to the furnace, a series

of brackets suitably eonnected to said fur-

nace, a cleaning-tank, a series of brackets

sultably connected to said tank, a revolving

furnace, and a crane arranged. in smtable re-

lation to said revolving fmnaee

4. In an apparatus for coating boiler-tubes

or other articles, a fluxing - tzrmk, a furnace
arranged 1n suitable relation thereto, a per-
forated top wall for the said furnace, a hood
mounted upon said wall, a hinged plate se-

cured to each side of said hood and adapted
to permit of the entrance and removal of a

tabe or other article to the furnace, a series
of brackets suitably connected to said fur-
nace, a cleaning-tank, a series of brackets
connected to said cleaning-tank, a erane op-
erating between the said series of brackets,

and a furnace arranged in suitable relation to

sald erane.

100

IOS

110

115

120

5. In an apparatus for (,Odtlllﬂ' boiler-tubes

or other articles, a ﬂuxmtr-bdnk a furnace

arranged in suitable I'elat-ion bhereno,a per-

forated top wall for the said farnace, a hood

~mounted upon said wall, a hinged plate se-

125

cured to each side of said hood and adapted

to permit of the entrance and removal of a
tube or other article to the furnace, a clean-
130 .

ing-tank, a seriesof horizontal bars connected
to sald cleaning-tank, a crane operaving be-

tween thesaid seriesof horizontal bars, means

for horizontally moving said crane, means for

| vertically adjusting said crane, and a revolv-.




»

ing furnace arranged in suitable relation to

saad ¢rane.
6. In an apparatus for coating boiler-tubes

or other articles, a fluxing - tank, a furnace

arranged in suitable relation thereto a per-
forated top wall for the said furnace, a hood

- mounted upon said wall, a hinged p].cl-t)e SO-

10

cured to each side of said hood and adapted
to permit of the entrance and removal of a

tube or other article to the furnace, a series
~of brackets suitably connected to said fur-

- nace, a cleaniung-tank, a series of brackets

15

20

connected to said cleaning-tank, a ¢rane op-
erating between the said series of brackets,
‘means for horizontally moving said crane,
~means for vertically adjusting sald crane, a
series of hooks suitably connected to
- crane, and a revolving furnace arranged in
- suitable relation to SEle c¢rane. ,

7. In an apparatus for coating bmler-tubes

:'—ud

- or other articles, a fluxing - tank, a furnace

20

arranged 1n suitable I'eldEIOIl thereto a per-

;fomted top wall-for the said furnace, a hood
mounted upon said wall, a hinged pla,te Se-

cared to each side of said hood .;.md adapted
to permit of the entrance and removal of a

~ tube or other article to the furnace, a series

of brackets suitably connected to the said fur-
nace, a cleaning-tank, a series of brackets

connected to said cleaning-tank, a erane op-
erating between the series of br'aekets Imneans

for VGI‘ElG&llV adjusting said crane, a series of

hooks carmed by said crane, a travehnﬂ' car-
‘riage connected to said crane, and a furnaee

35

arranﬂed in suitable relation 130 said crane.
- 8. In an apparatus for coating boiler-tubes

“or-other articles, a fluxing-tank, a furnace

L 40

arranged in smtable Pelatlon thereto a per-

forated top wall for said furnace, a hood
mounted upon said wall, a hinged nldbe Se-

~eured to each side of sald hood z‘md adapted

~ to permit of the entrance and removal of a

45

55

6

tube or other. article to the furnace, a series
of brackets suitably con nected to the said fur-
nace, a cleaning-tank, a series of brackets

eonneeted to Sdld clea,mnﬂ'-ta,nk a ¢rane op-
erating between the series ot brackets, means

for vertically adjusting said crane, a series of
‘hooks carried by said crane, a tra,velmﬂ* car-

‘riage connected to said crane, a I‘GVOIVIHD'
.furna,ee a,cla,pted to contain molten metal and
arranged in suitable relation to said crane,
_zmd a Vertlcally adjustable gate therefor.

9. In an apparatus for coating boiler-tubes

'or other articles, a fluxing- ank a furnace

arranged 1n suitable relation thereto a per-

'fomted top wall for said furnace, a hood

mounted upon said wall, a hinged pldte Se-
cured to each side of said hood and adapted

to permit of the entrance and removal of a
tube or other article to the furnace, a series

of brackets suitably connected to the said fur-

nace, a cleaning-tank, a series of brackets

~connected to said (,.lea,mnn'-tank: a crane op-
erating between the series of bra,ckets means
for Vertlcally adjusting said crane, & series |

of hooks carried by sald c¢rane, a travelmg

663,824

| carriage connected to said crane, a furnace

adapted to contain molten metal arranged in
suitable relation to said crane,a fuel-feed pipe
therefor,a vertically-adjustable gate therefor,
and means for revolving said furnace.

10. In an apparatus for coating tubes or

other articles, a fluxing-tank, a furnace ar-

ranged in suitable relation thereto, a clean-

75

ing-tank, a vertically-adjustable horizontally-

movable crane interposed between said fur-
nace and cleaning-tank, means for operating

said ¢raune, and a revolvmu‘ furnace drmnﬂ'ed |

in suitable relation to Sald crane.

11. In an apparatus for coating tubes or
other articles, a fluxing-tank; a fumace pro-
vided with a perfomted top wall above its
combustion-chamber, and arranged in suit-
able relation to said ﬂuxmﬂ'-tank a cleaning-
tank, a vertically - ad,]ustable honzontdlly-

movctble hollow crane interposed between
said furnace and cleaning-tank, means con-

nected to said crane to permlt of the circula-

tion of a cooling medium therethrough, op-

erating means for said crane, and a revOlving

crane.

12. In an apparatuos for coatmg tubes or
other articles, a fluxing-tank, a furnace ar-
ranged in smtable relamon Lhereto a clean-

| ing-tank-, a traveling carriage interp’osed be-
tween said furnace and said cleaning-tank, a

vertically-adjustable hollow crane connected

to said carriage, means connected to sald

crane to permit of the circulation there-

through of a cooling medium, aseries of hooks

connected to said crane, and a revolving
fuarnace armnﬂ'ed in su1ta,ble relation to sald

-gérane.

13. In an apparatus for coating tubes or

-other articles, a fluxing-tank, a furnaee ar-
ranged in suitable relation thereto, a clean~

ing-tank, a carriage interposed between said
furnace and cleaning-tank, a vertically-ad-
justable hollow crane connected to said car-
riage, means connected to sald crane to per-
mit of the circulation therethrough of a cool-
ing medium, a series of hooks connected to
said crane, a cylindrical furnace, means for
feeding fuel thereto and means for revolvmﬂ'

the same. _
14. In an apparatus for eoatmw tubes or

other articles, a vertically-adj ustable crane,
means connected to said crane and adapted
to permit of a horizontal movement thereof,

a series of hooks carried by said crane, and a
revolving furnace arranged in smta,ble rela-

tion to sald c¢rane. -
- 15. In an apparatus for coating tubes or
other articles, a vertically- adJustable hollow

crane, a traveling carriage connected to said

crane, means connected to the crane to per-
mit of the circulation therethrough of a cool-
ing medium, a cylindrical furnace arranged
in suﬂ;able 1"@1&1_3101:1 to saild crane, and means
for revolving said furnace.

S0

QO

furnace arranged in suitable I'elation to said

95
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103

110

I15

120

125

130

16. In an apparatus for coating tubes or

| other articles, a vertically- adJustable crane,
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means connected thereto and edeptcd to per-
mit of a horizontal movement thereof, a se-
ries of hooks connected to said crane, a cy-
lindricalfurnace arranged in suitable relation

‘to said erane and prcwdcd on its imner face

with a series of grooves, adapted to receive

sald hooks, end mcans fcr revclwnfr said fur-

nace. |

17. In an apperetne for coating tubes or
other articles, a vertically-adjustable crane,
means connected thereto and adapted to per-

- mit of a horizontal movement thereof, a se-

15

20

ries of hooks conneected to said er ane, a Cy-

lindrical furnace provided on its inner face
with a series of grooves and arranged in suit-

able relation tc said crane, a Vertlca,lly—ad-
justable gate connected to said furnace, and

means fcr revolving said furnace.
18. In an apperetns for coating tubes or

other articles, a traveling carriage, a verti-

cally - &dJLIStdble hcllcw crane suspended

| thenefrctn a series of hooks carried -by the

30

said crene, a water snpply and discharge pipe
connected to said erane, a c¢ylindrical furnace

arranged 1n suitable relation to said crane,
operating means for revolving said furnace,

and a fuel-feed pipe extendlncr 1n130 the said
furnace.

19. Inanapparatus for (30&1311‘1 o boiler-tubes

or other articles, the ccmblnatlcn with a flux-

ing and cleaning tenk and afurnace arranged

~in Smtable relauon 130 sald ﬁnxmﬂ'-ta,nk of

40
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two series of pivoted brackets connected to

sald cleaning-tank and furnace, a railway
1nterpcsed between said bra,ckete a travel-
ing carriage operating upon said rallwey,

freme suspended therefrom, a vertically-ad-
justable frame arranged thereln means for

‘adjusting said frarne, acrane swiveled at one

end to sald -adjustable frame, and a revolv-
ing furnace arranged in suitable relation to
Scﬂd frame, Snbsrantmlly a8 described.

20. Inanapparatusforcoating boiler-tubes

or other articles, the combination with a flux-
ingandcleaning tenk andafurnacearranged

in smteble relation tc said ﬂnmnﬂ'-tenk of
two series of pivoted brackets ccnnected to
said cleaning-tank and furnace, a railway
interposed between said brackets, a travel-
Ing carriage operating upon said railway, a
frame suspended therefrom, a vertically-ad-

~Justable frame arranged therein, means for

55

adjusting said frame, a crane ewweled at one
end to said chustable frame, a series of

hooks carried by said crane, and 2 revolving
furnace arranged in Suiteble relation to eeid
¢rane, snbetentlelly as described.

21. Inanapparatusforcoating boiler- tubes

~or other articles, the ccmblnemcn with a flux-

6o 1
‘in suitable relation to said fluxing-tank, of

ng and cleaning tank, and a furnace arranged

two series of pivoted brackets suitably con-
nected to said cleaning-tank and furnace, a
raillway interposed between said brackets, a
traveling carriage operating upon said rail-

way, a frame suspended therefrom, a verti-

cally -adjustable frame arranged therein,

m—

means for adjusting said frame, acraneswiv-
eled at one end to said ed]usmble frame, a
series of hooks carried by said crane, means
connected to said erane to permit of a circu-

lation therethrough of a cooling medium, and

a revolving furnace arranged in suitable rela-
tlon to said crane, substantially as deseribed.

22. Inanapparatusforcoating boiler-tubes
or otherarticles, the combination with a flux-
ingandcleaning tank, and afurnacearranged

in suitable relation to said Auxing-tank, of

two series of pivoted brackets suitably con-
nected to said cleaning-tank and furnace, a

70
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railway interposed between said bars, a trav-

eling carriage operating upon said rmlwey,

frame sns‘,pended therefrom, a vertically-ad-
justable framearranged thet ein,meansforad-
justing said frame,acrane ewweled atoneend
to said ed,]netable frame, a series of hooks
carried by said crane, means connected to
sald crane to permit of a circulation there-

through of a cooling medium, a eylindrical

furnace arranged in suitable relation to said
crane, and means for revolving the same,
enbstentmlly as described.

23. Inanapparatusforcoating bcﬂer tubes

or other articles, the ccxnblnatlon with a lux-
ing and clca,mnfr tank, and afurnacearranged

in suiteble rela‘ricn to said fluxing- tnnk ot
two series of pivoted brackets suitably con-
nected to said eleaning-tank and furnace, a

| railway interposed between sald bars, a bray-

eling carriage operating upon said reﬂwny, a
frame suspended therefrom, a vertically-ad-
justablie frame arranged therein, means for
adjusting said frame, a crane swiveled abone
end to sald adjustable frame, a series of hooks
carried by said cerane, means connected to
said crane to permit of a circulation there-
through of a cooling medium, a cylindrical
furnace arranged in suitable relation to said
crane, a vertically-adjustable gate therefor,
and means for revolving said cyhndnca,l fur-
nace, substantially as descmbed

24. Inanapparatusforcoating boiler- tnbes
or other articles, the ccmblnetlcn with a flux-
ingandcleaning tank, and a furnace arranged
in suitable relation to said fluxing-tank, of
two series of pivoted brackets sunitably con-

nected to said cleaning-tank and furnace, a

raillway interposed between said bars, a trav-
eling carriage operating upon said railway, a
frame suspended therefrom, a vertically-ad-
justable frame arranged therein, means for
adjusting said frame, a crane swiveled at one
end to said adjustable frame, a series of hooks

carried by said crane, means connected to

said crane to permit of a circulation there-
through of a cooling medium, a cylindrical
furnace arranged in suitable relation to said
crane, a vertically-adjustable gate therefor,
operating means for said gate, a tuel-feed
pipe extending therethrough into said cylin-
drical furnace, and means for revolving the
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said cylindrical furnace, substantially as de-

seribed.
25, Inan eppere,tne forcoating bcller tubes




8

~or other articles, a traveling carriage, a ver-

IO

tically-adjustable horizontally-movablecrane

connected thereto, means for adjusting said
crane, aseries of hooks having anchor-shaped

‘ends carried by said erane, and a revolving

furnace a,rranﬂ'ed in suitable relation to sald

¢rane.

26. Inan &ppamtus for coating boiler-tubes
or other articles, a travehnﬂ' carriage, a ver-

tically-ad Jubtable horlzonmlly movable crane

- connected thereto, means for adjusting said
. ‘erane, a series of hooks having anchor-sha,ped
- endscarried by said erane,means connected to

the said crane to permit of a circulation there-

through of a cooling medium, and a revolving
"ifurnace arran ﬂ‘ed in Su1table relation to sald

- ‘erane.

27. Inan apparatus for coating boiler- tubes' _

~or other articles, a horizontally- ‘movable ver-

20

tleally-adwstdble frame provided with suit-
able hooks, a cylindrical crucible provided

~on its inner face with a series of annular

- grooves, adapted to receive said hooks, a pair

L
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| of bands surrounding the same and resting

upon a pair of antifriction- rollers, a ratchet-
band surrounding said ¢ylinder a,nd arranged

between the,pmr of bands, means engaging

said ratchet-band for revolving said crucible,
a sliding gate, and means connected to said

| ﬂ'ate for .-‘}LdJ usting the pomtwn thereof, sub-

btantlally as described.
28. Inanapparatus for eoa,tm o boiler-tubes

| or other articles, a furnace, a perforated top

wall for the eombusbion-ehamber thereof, a
series of ridges formed upon the upper face
of said wall, a hood mounted upon said fur-
naceand ehtendmg oversaid top,and a hinged

plate secured to each side of said hood, sub-

stantially as described.
In testimony whereof I have hereunto set
my hand in presence of two subscrlbmo‘ wit-

LEE WEST.

’nesqes

- Withesses:
FreD M. LENNAR
WM. A. NOBLE.
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