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' THOMAS F. ROWLAND, OF NEW YORK, N. Y.

~ IMPROVEMENT IN APPARATUS FOR CIRCULATION OF FLUIDS FORH‘EATIN‘G L'PU?H.I?O,SES-;. o

Speelﬁeeheu formmg pert of Lettere Peteut No 192.,938 deted J uly 10 1877 eppheetlou ﬁled
S | - June 5, 1877 | o | | |

- To all whom it may concern :

‘Be it known that I, THGMAS F ROWLAN‘D :

' of the city of New Yorh State of New York

~have invented a new eud useful Improvemeut

. in Olrouletlug Apparatus, of whlch the follow--?,
SR _mg 18 a specification:

It is very important in heetmg huﬂdmge

~ and other'similar operations to obtain a thor- | .
“ough circulation of the fluid ‘which is used, |-
whether’ it be steam or water, through the re

- diating eppa,retus, and also a thorough eoutect* |

| _w1th the radiating surface.

Many attempts have been before now made
' toaccomplish ‘these results, but the only one | i
. one which has prectmelly been successful in
~ causing the heating medium- to traverse the-
- entire circalating' apparatus is that in- Whlﬂh-{

- & continuous coil of pipe is used. ‘This is an

. expensive apparatus, and one very difficult to

- repair after it gets out of order, which' fre-

e queutljr happens with this class of ‘apparatus,
- - owing to the bursting of thepipes. |

- able, therefore, to:make an apperetus in whlch?

one tube can be readily substituted for an-

other Wlthout dleturbmg the rest of the con-

trweuce

that the clrculetlug mediom passes in suceces-
sion through theinner and outer pipes, where-

by a complete circulation through ell the parts .
- | open end of the outer tube, marked #%,in Fig.

of the apparatus is obtained.

In my drawing, Flgure 1 represents a lateral’
~vertical cross-section of iy apparatus, .
2 represents a vertical cross-section, mede in

a line at right angles to the eectlou in Fig., 1
through “the tube A. Figs. 3 and 4 are hori-
~ zontal cross- sectlous through the tube eeperet
~ 1ng partitions. . |

In this apperetue the steam pesses through |

‘each of the inner and outer tubes in succes-
sion, eud at e dlﬂereut perlod of ity olrcule

through an epperetus in which the circulating

. medinm passes elmulteueously through a set |

of four tubes, aud then through the next set

~ of four.

, The base of my epperetus, as shown in Flgs
'__1 2, 3, and 4, consists, primarily, of three
horlzoutel partltlous, which 1 shall letter m,

1t 1s desir-

Flgr

] ny eud 0, M belu g the top pertltlou, eud 0 the!- .
bottom partition. These: partitions are con-

tmuous exoeptmg where the: tubes are msert-i
ed. -

There are &lb{) two sets of' Vertloel pertltlone,'v

#betweeu the horizontal partitions # and-o.

- The partitions o, Fig. 4, represent. the upper
set of partitions- exteudmg vertically between
the ‘horizontal partitions ‘m- end n, und are:

| shown in dotted lines: in Fig 3 S
It must ulweye be borue n mmd that there'i- o

.....

.-.retmg the partltlons p, Flg 3 end the partl -
tions v, ¥ig. 4. |

The inner tubee in: my epperetue are ell set
or screwed into the middle partition n, while

tion m. L
The steem, eutermg et the tube B Flg 1,

as represented by the arrows, is preveuted by- -

‘the partition p-from -escaping laterally be-.

. | tween the partitions n and 0, and, therefore,

- My epperetus eoumstg of a combmutlou of.'
double eoncentric pipes or tubes,'so arranged o

| through ‘the annular |pace: between aand b, -

passes: up ‘the:inner: tube a, the upper end of
which is open. It then tirns and descends

and passes into the space between m and n.
It 1s then guided by the partitions v to the

4, It passes upward through thls, uud then .

| downward through the inner tube, marked a', -

inthe same figure. ‘It passes from this center 3
tube into the space between the partitions =
1-and o, Fig. 3, and is gulded by the partitions '
p to the opeu.eud of the inner tube, marked
a2y [‘Ig 3 ; ‘thence to-the outer tube, marked
b2 theuce by the partitions-to the outer tube -

aﬁ into ‘the:lower space, so: to-the inner tube
aud a’, and in its passage it has evidently

orossed this urruugemeut of the eppuretue
eight times.

The upper ends of the outer tuhes b are '

closed by serew-plugs e. It is now obvious

| and betweeu eeoh inner tube and eech outer

represeuted in section at Figs.3 and 4. 'p, Py : ~;
&e., Fig. 3, represent the vertical partltlous_g. o

‘the outer surrounding tubes, which make an
‘annular space between themselves and the ~ -
inner tubee, ule sorewed mto the upper pertl- R

b" then-downward through the open’ eud’ of

‘@4, and so on till it finally reaches the tubesd®

that the steam, in passing from B to A, must
pass in succession through each inner tube
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tube in the entire series, as is shown by the
arrows. " | -

It is now plain that the reason that the eir-
.culating medium passes thus in suc¢cession
through the inner and outer tubes is that these

inner tubes and outer tubes are, by the parti-

tions, arranged in pairs, each pair of inner or
outer tubes being separated from the next by
‘a dividing-partition. ,

It is evident, also, that the upper and lower

~ partitions are alternate, and it is likewise plain
that a medium circulating through this appa-

ratus is brought into contact with the entire
radiating or absorbing surface, owing to the

faet that it is obliged to traverse the annular

space between the inner and the outer tubes.
. Figs. 5, 6, and 7 represent a similar con-
trivance, in which the steam enters four tubes
simultaneously. The steam entering by the
tube A passes first through the inner tubes
‘a aaa, Fig. 7, and is prevented by the parti-
tion w, Fig. 6, from escaping laterally; then
it passes downward through the outer tubes
b b b b into the space marked s, Iig. b, where it
is confined by the partition y; then through
the next four outer tubes, marked b, FFig. 5;
then through the inner tubes «! into the space
s/, where it is confined by the partitions w;
‘then through the inner tubes «?; then through

the outer tubes b2, till finally it escapes through |

the inner tubes a® of the pipe B.

It is obvious that this confrivance is useful

for other purposes besides as a heat-radiator,
and I have found it very valuable both as a
superheater and boiler.
- Fig. 8 represents a general view of my ap-
‘paratus used as a superheater, in which I
represents the fire-box; P, the tubes of a tu-
“bular boiler ; M, my apparatus, used as a su-
perheater; and W the uptake. o

The steam after it has been made in the
boiler passes through my superheater M, and
escapes by the pipe B, and In its passage

What I claim as my invention, and desire
to secure by Letters Patent, is— |

1. The combination of a series of inner and
outer tubes and partitions, substantially as
described, whereby a -circulating .medium 18
forced to traverse in succession the inner and
the outer tubes, as -distinguished from an ap-
paratus in which the circulating medium trav-
erses, first, all the inner tubes, and then all
the outer tubes. | ,

2. The combination of a series of double
tubes with the horizontal partitions m, n, and

0, and the vertical partitions v, substantially

as described.
3. The comnbination of the double tubes with

the horizontal partitions m, n, and o, and the
vertical partitions p and o, substantially a
described. - o | -

4. The combination of two or more double
tubes with a series of dividing-partitions, sub-
stantially as described, whereby the circulat-
ing fluid passes first through two inner tubes,
then through an outer tube, and then through
an inner tube, or vice versa. |

5. The combination of a compound series of
double tubes with a set of dividing-partitions

| arranged in the same base, substantially as

described, whereby the circulating medinm In
its passage through the apparatus is forced
to traverse first a set of outer tubes, then a
set of inner tubes, or vice versa, as distin-
ouished froma circulating apparatus in which
the eirculating medium traverses first all the
inner and then all the outer tubes, or vice
versa., | 3 |

6. A steam boiler or superheater consisting
of a series of coneentric inner and outer tubes
and poartitions, substantially as deseribed,
whereby the circulating medium is forced to
traverse in succession each inner and each
outer tube, as distinguished from an appa-
ratus in which the circulating medium trav-

|, erses first all the inner and then all the outer

through this arrangement is, of course, thor- | tubes.

oughly dried and superheated. |
Fig. 9 shows my apparatus used as a boiler.
This contrivance will make steam very

~ readily, and contains but a small quantity of

water, and is therefore very useful for yacht-
boilers and similar contrivances. I represents
the fire-box ; M, my apparatus generally; G,
grate - bars, and W the uptake. Water 1s
forced in at the tube A, and escgpes as steam
~ from one of the upper tubes at B. Only so

much water is forced into the boiler as it is
 desired to convert into steam. This boiler 1s
laid horizontal to prevent accumulation in the
- ends of the tubes. |

7. A steam boiler or superheater, consisting
of a series of sets of concentric inner and outer
tubes and dividing - partitions, substantiaily
as described, whereby the circulating medinm
is forced to traverse in succession each set of
inner and each set of outer tubes, as distin-
guished from an apparatusin which the circu-
lating medinm traverses first all the inner and

then all the outer tubes.

THOS. F. ROWLAND.

Witnesses:
T. H. HARRAH,

WM. J. SAWYER.
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