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Io all whom it may concern: | ereased rigidity of the tubes, which permits
~ Be it known that I, JEAN PIERRE SERVE,a | the employment for their manufacture of cer-
citizen of the Republic of France, residing at | tain metals which could not otherwise be used.

- Givors, in the gaid Republie, have invented a Figure 1 of the drawingsrepresents a trans- T g

5 newand useful Improvement in Metallic Tabes | verse scction of a seamless tube with internal
dor Steam Boilers and Condensers, of which | fins. Tig. 2 represents a transverse section of
the following is a specification, reference be- | a seamiess tube with external fins. Fig. 3 rep-
ing had to the accompanying drawings. | resents a transverse section of a seamless tube

The object of my invention is to increase the with Internal and external fins. Fig. 4 is a 60
10 capability of transmission of heat, and also to | transverse section of a seamed tube with in-
increase the rigidity of the tubes without pro- | ternal fins. Tig. 5 is a transverse section of
portionately reducing the area of the tubes in | a seamed tube with internal and external fins;
their transverse section. I obtain this result | and Fig. 6 is a transverse section of a seamed

by econstrueting or providing the tubeswithlon- | tube with specially constructed internal and 65
15 gitudinal solid and massive wingsorfins,either | external fins. ' )
internal or external to the tubes. Tubes with | Similar letters of reference des’gnate corre-

such wings or fins émployed in surface-con- | sponding parts in all the figures.

‘densers present to the water of condensation As may be seen by reference to the draw-

the greatest heating-surface possible. and to | ings in the examples represented by Figs. 1, 7o
20 Steam the greatest cooling-surface possible,and | 2, and 3, the seamless drawn tube and the fins

. 1n g boiler they present the greatest surface to | are obtained direetly by the drawing opera-

- the water and to the gases of corbustivn. Whe | tion.” They may be only, as at a, in thein-
Same result is obtained by them in other ap- | terior of the tube d, Fig. 1, or they may be
paratus for transmitting heat or cold. These only on the exterior, as at ¢, Fig. 2, or both, 75

25 wings or fins may have a rectilinear form— | as at ¢ and ¢, in the interior and on the ex.-
that is to say, may be arranged along the tube; | terior, Fig. 3. | - |
or they may be arranged spirally around the In the examples represented in Figs. 4, b,
tube. The dimensions, the form, the position, | and 6the tubeis seamed-——thatistosay, formed
and the number of the said fins or wings are | of a sheet or strip of metal, b, rolled and sol- 8o
30 variable, and they may be applied or pro- | dered in the joint d. -In Fig. 4 the fins are
vided on the tubes, whatever be the construe- simply constituted by folds «, all formed on
~ tion of the latter, by any known means of { same side of the shect b, and of which the two
- manufacture—that is to Say, In certain cases | thicknesses are soldered one to the otherat ¢,
~ the fins or wings may be obtained directly by | as in the joint d of the tube. These folds are 8s
35 the rolling of a sheet of metal which is to be | obtained by any mechanical means, and may
- alterward rolled up to form the tube. Inoth- | be arranged either on the exterior or in the
er cases the wings may be obtained by folding | interior of the tube. - '
the sheet. In other cases they may be applied In the example shown in Fig. 5 the fins are
after the completion of the tube; and in other | formed of folds, as has been described, and 90
10 cases yet they may be obtained directly in the placed in the interior and on the exterior of
operation of drawing the tube when that mode | the tube. Instead of being j uxtaposited, as
of manufacture is employed. "The wings are, | seen in the last-mentioned figure, the interior
however, always solid and massive, as distin- | and exterior folds may be separated a certain .
guished from concavo-convex flutes or corrn- distance. : g%

5 gatlons. In Fig. 6 I have represented an example in

- My invention has for its principal advan- | which the fins are both internal and external
tages, first, the augmentation, in a very great | and formed of folds @, arranged in the inte-
proportion, of the transmission of heat by rea- [ rior of the tube,as before described,but wider,

- 80n of the increase of the heating-surface, and | and into this I introdnee bands 7, formed to 100
50 consequently the diminution in aconsiderable | enter the said folds and to project therefrom
degree of the expense of fuel: second, the in- | to form the external fins, the said bands being
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 sarface of the. tube and: reduce but very httle
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. the transverse arca of the tube-passage.
S R

~soldered at e to the' sides: of the fold.
fins may also be constituted by bands simply -
applied and soldered orriveted: upon thewall
of the tube, the tube itself bemﬂ in: Snch case
%mther ERRRE NN
The fins 'may have any f{)rms aud dmlen- b
EERREEE They may be arranged on:
1o the tube in any  manner whatever, and ob-
o0 tained oni the sheets of metal. .el.ther before or
after the formation of the tube, or direetly by
the drawing of the tnbemhether the tnbes ale
Wamles,a or seamed.: RERS | |
Lam aware that tubes have bu}n mfult, Wlth
a corrugated ior nndulating profile in their:
oiinrs transverse sechtion,
oo paratively slight mcveqse in their mdzaﬂ;mw-
o osarface, and wath almost a corresponding re« |
. dnetion in the area of their transverse section,
i w wo nobinelude sueh a tube in my inven.
My tube 18 distinguished from those
whieh have been before umde inhaving solid
and massive wings which, wheni on the in-:
terior surifaces, project to a considerable dis-
tance mto:the tube and: receive heat:from:the
1 25 hottest gases which passthrough thetube,and, |
oo owhether upon the interior orexterior sarface,
o osuchowings very greatly increase the heating-

tion,:

seanless or seamed. |

thereby seenring

the solid and massive: wings ‘the: mtermr or |
. .exterior heating:-surface, or bath may be dou- |

bled or trebled iwithout any pmportmmte re-

o d com-

349,050 ,

'The { duction of thé ared in transverse secbiofty ol 1 1
though, of course, the area wﬂl he ghgnﬂy ]{3-?
éduced by the interior wings. |

3n
What L eclaimas my: 11'1%11131911 zmd d wsire mg

| secure by Letters Patent, is— 1

1. "The tube herein descrlbed fm‘ bm] *rs alld;

5(3011(]611561'5 having solid and massive wings =
| upon 1ts surface or surfaces, as disting aished: 405
from a tube having awavy, eorruwabeﬂ O Tn- o
‘dulating profile in tmnwerse fsecm (m, Sy bfatﬂ.m

étmlly as herein set forth. .
10009,

The tube herein desenbed fo O bm I —-’11*5 aml

cmld;ensersa having itsmetal f@lde(leleseéygﬂprm@ 4 5
Jitself to form solid and massive wings upon:
its surf%ee orsur; ffteeq %ub&‘r%nﬂ,mliy as hel em
seb forth. .

;l'__'ﬂ';

"T'he tu lJe llerem descrlbe(l for bm] & *q am]

;mnden&,ﬁrs Jhaving its metal folded upen: 1tsdf' q(
to form ng% upon: one surface, and: having:
strips or picees Jinserted withm: suen . tol(l.s; RN
and projecbing beyond the othersurface. wheve- |
‘byare produced solid and massive wings pro-

jeeting fromy both surfaces of tl:e tul: , sm»é
Stmtl&lly as:herein described. EEEE SERERES
Iu testiniony whereof 1. lmve :faznnfd tln*-,@ s

speuhcatmn 11 the pmsence @E LWG &ub% 111}11w;

watnesses. SEN
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