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HENRY FEYH, OF COLUMBUS, OHIO, ASSIGNOR TO HIMSELF, GEORGE T.
EMERY, AND WILLIAM B. HAWKES, OF THE SAME PLACE.

Letters Patent No. 65,479, dated June 4, 1467,
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IMPROVEMENT IN STEAM GENERATORS.

R

The Schedule refereed o in these Kebters Butert and naking pavt of fhe sune.

TO WHOM IT MAY CONCERN:

Be it known that I, HENRY FEYH, of Columbue, in the county ¢f Franklin; State of Ohio, have invented
a new and 1mprm’ed Water- C:ruulatmg Steam. Boiler; and I do hercby declare that the following is a full,
clear, and exact deseription thereof, refercnce hemg had to the accompanying drawing, making part of this
specification, in which— |
Figure 1, sheet 1, is an elevation of the frout side of the improved steam boiler.

Flﬂ”ule , sheet 1, is an elevatwn of the re a,r side of the boiler, s,homnn the wnnectm@bmes on the ends
of the mchu ed large a.nd small pipes.

Figure 8, sheet 2, is a transverse section, taken in a vertical plane throueh the boiler.
Figure £ is a i‘c}nmtudmal section, taken vertically through the boiler.

Figures 5 and 6 show the mode of connecting the ends of inclined pipes tcarrethel to- pmwde for

exX panslon
and L{}I]LI‘IIGH{)H

-~ Similar letters of reference indicate LOLIEL‘)IJUH{}.H}” parts iu the several figures.

The object of this invention- is to more effectually carry into cffect the principle set forth in my Letters
Patent numbered respectively 60,496 and 60,870, of p:uduunw a rapid circulation and evaporation of water in
steam generators, by having chambers of differcut eapacities connected togethes znd exposed to the lieat of a
farnace in such manner that the difference in temperature and evaporative qualities of these chambers shall
caugo a coutinual and forced fow-of the water through them. In the specifications of said Letters Patent, the
forced circulution of the water was produced by means of large and small pipes arranged within the five space,
and conunected to a water-chamber surreunding said space. By these drmnﬂem'entﬂ, water was conveved
from the boiler proper through the largest pipes. L-un.l thence into the smallest pipes, in which latter, steam was
rapidly. generated and conducted into the steam space ubove the water in the boilers.

The nature of my invention censists mainly in coustructing a steam generator, operating *u_pm" the prin-
ciple above set forth, entirely of tubes or cylinders of different diumeters, which are connected togetlier in auch
manner that when supphied with water and exposed to heat, the water will be caused to circulate freely and
uninterruptedly through them, and thus create a rapid evaporation or generation of steaw.  And insconjunc-
tion with such arrangement, it further consists in having tlie several tubes composing the -generator.so con-
nected and arranged within a furiace that access can be had o each tube for eleaning it froin the outside of .
the furnace: at the =ame time this geverator will admit of being Iiereased in capacity to any desired extent,
without diminishi.tg its strength, as will be hereinafter deseribed. It also consists in the use of a steam super-
heating chamber; in conjunction with a steam genevator, in which a foreed civeulation of the water is produced
by expesing connected pipes of different capacitics to the heat of the fire-box, as will be her cinnfter descrilred.

To enable others skilled in the art to understand my invention, T will deseribe its construction and
operation. | -

~ Inthe ascompanying dmwmgu A fepresents n horizontal steam-chamber or supl_.rhe.tte which is made
of cylindrical form, and closed at its extremities by means of heads: so that by the removal of one or both of
these hcads access car be had to the interior of the eylinder. B represents a hovizontal steam and water-
chamber or receiver, of eylindrical form, and having removable heads, like eylinder A, The eylinder B, which
may be arranged beneath the cylinder A, as shown, is connested to the latter by means of one or more steam
ways a a, so that as rapidly as steam is formed in the lower cylinder B, it will be carried off ‘and superncated
in the upper evlinder. D D represent a number of inelined water- ‘chambers, of cylindrical form, which are
conunected in a suitable meuner to the lower sile of the cylinder B. and arranged at proper distances apart, so
'as to form & number of water-legs, as shown in figs. 8 ;md 4. £ I represent a number of inclined chambers
or pipes of less capacity and diaweter than the pipes D, and more directly exposed to the heat of the furnace.
These pipes B arc secured in a suitable manner to the cylinder B, so as to communicate therewith above the
water line, and they are inclined in the same direction as the pipes. D D, but in a different plane, as shown in
figs. 3 and 4. G G-represent inclined tubes, which are secured, at suitable distances apart, fo the inclined

pipes D D, one below the other, as shown in figs. 8 and 4 and H H represent inclined tubes, which arc secured
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~ at suitable distances apart to the inclined pipes E, one below the other, and which communicate ab their lower
- ends with the larger pipes G G, by means of three-way couplings .-
It will be seen by reference to figs 3 and 4, that each one of the inclined pipes D lug three inclineg

. pipes or tubes of smaller diameter suitably secured to it, and -ftrlm.tfefac}lé one of the pipes B has six sthaller
. pipes H H secured to it ut vegular interyals apart. The objectis to have the pipes IT collectively equal, oy |

- ﬁ%ﬂy 50; 1n %P‘Wty to the pipes G & when taken collectively; or, in other wovds, it is desived o have the 00
- system of pipes of swaller diameter equal, or nearly so, to the system of pipes of greater dismeter, both of
. | ;Whi{;h;s}fst;egms of plpeq écﬂén‘nfn;li_r]ijqut;e with the stenir and | watereylinder B. © Tt'is nlso ‘desirable. to! h:mfdl:thé{? R -

- inclined pipes G aud I communicate at their lower onds in triples, as shown in figs. 2 and 4 ; one of the larger
. pipes, G; communicating, with two of the smaller pipes H, so that the capacity of the pipes through which the =

. ascending currents. pass shall be commensurate with those: through which the descending. currents pass.. By

o ;t;h;i;s;m*;r:mgemeht the-ml;tcr;wi'lél;m)t be retarded in its cireulation, ‘but will he allowed to flow fﬁéélyf and con~
-~ tinually through the two systems or banks of pipes from the chamber B, back into this chamber again. This

. generator is supported in a suitable manver, with a furnace, I, consisting of a fire-chamber, K escape flug K2, -0 7
 deflecting-plate K3 and an apartment, KY, in which latter the couplings of the pipes G and H are exposed, as
showh in figs. 2 and 4. |

N ;':ff:l:;c:-i furnace may be: constructed ﬂf;.brick,,f-i}f; any suitable foim za;n?dia_ﬁ.pﬁ?cit}fﬁé'hiéh ’mJl bcsggxpose the, DR

. steam generator to the action of the five, and admit of access to the ends of the pipes or eylinders composing =
. this gencrator. | The drawings represent the upper portion of the furnace open, but 1n practice this is not '
- designed to be so, as the entire generator, with the exception of the extremities of its pipes and eylinders, will.* = ©
- be enclosed, and subjected to the heat, T S
. 'The deflecting-plate K* is arranged in an inclined plane, between the upper parts of the inelined pipes D SRR
N and fhe exltﬂueK", éﬁ)??ﬁhﬁ purp&se é:)f;dirgeﬁ;tiﬁg;té]iei heated products: of Ec;zt}lrnl)fnfs%’sif:rn5 upward, and mpnsmg the: EEEEEN
. two horizontal eylinders A B to as much hent as possible. ' If desivable; a deflecting-plate may be interposed =
N 5 | betﬁeen the two rows ;}f@ inclzigneﬂ- ﬁpipes-lD and E, for the purpose:of subjecting the ?_pipés D ?tjoﬁ 4 1more. _iﬁ_tensef S
- heat than the pipes D.  The divisional plate which separates the chamber K* from the fire-chamber servesas -
= support for sustaiiiing the lower ends of the large and small pipes or tubes G and H. and thvough this plate
. these tubes pass, as shown in figs. 2 and 4. The lower ends of the tubes G and H are counected togetherin' = |
. triples, as above described; by means of threc-way coupling-boxes J, which have concave sockets g g9 formed
- in them for receiving enlargement g’ g’ ¢* of a corresponding shape aud size, which are formed on the ends of
. the said pipes. By means of cross-liends &, and screw-bolts and nuts 7, the coupling-boxes are secured firmty ~ =
- and tightly-against the ends of the tubes, as shoswu in figs. 2 and 4 The object of thus applying the couplings
& to the pipes G His to sccure perfectly tight joints, and at the'samei time provide for expansion and’ contrag-'
. tion. of the parts, by having n kird of ball-and-socket joint for‘each pipe, which will allow of slight movement
"‘?vltllﬂl'ﬁt causing leakage. | o S | o o B |
o The }’)lpc L, whieb iz cdi;:i;lﬁ:c_ted to thie pipes-D, outside of the furuusce wall, 13 ':fles;igh@ufd? as a-feed plpe for 0
o 'sﬁpip.lyihfg water to the generator, and the cocks P, on vertieal pipe M, are desizued for gauge or try-cocks, for
determining the quantity of water in the generator. - |
The generator should be filled with water to a point which is just below the upper ends of pipes E, and
when this is done aud heat is-applied in the furnace, the water in the pipes G II, which are most ex posed to the -
heat, will rise, while that which is in the pipes D D, which are lenstle::posed to the heat, will descend and supply
~its place, thus ereating a civenlation, as indicated by the arrows in fig. 4. "The large pipes D being, less exposed .
to heut than the pipes G and H, the temperature of water in them will be lower than that of the water in the i
“pipes E G II, consequently there will be a forced cirenlation of water in the ‘generator, and the largest pipes
will be constantly acting as feeder for the smaller pipes, within which lattér steam israpidly generated and Coil-
veyed diveetly into the steam-chambers, above the water level. | | |

By the arrangdment which I have shown tlicre are three descending currents flowing rupidly from cach ‘-
one of the pipes D, through pipes which extend downward; and from the ends of these latter the water is
divided into six ascending currenls. entering each one of the pipes E at different points below its upper ends.

In applying the banks of the large and small pipes G.and H to their respective pipes D and E, regard is
had to the best mode of exposing them to the fire, so-that the heated products of combustion shall cireulate
around and between all of them, so that all shall be exposed to heat. . It is desirable to have such banks or
series of prpes cxposed to the ascending cutrents of lheat; and for this purpose the smallest pipes H are
arranged in inelined planes betweeinthe plane of the_larg‘_e_r pipes &, as shown in fig. 8. | |

It will be seen by reference to the drawings, figs. 1, 2, and 4, that the lower ends of the pipes D and E,
and the lower ends of the pipes G aud I, are exposed in sich maunner that wccess can be had to them from
without the furnace for cleaning and for other purposes. L D |

The invention herein deseribed is not confined. to any definite number or size of pipes, tubes, or eylinders,
as once of the great advantages of ‘my dnvention is that T am enabled to increase ‘the number of tubes indefi-
nitely without diminishing the strength of the gcll'91fat.11r. - Anather advantage is that there can be no accumu-
lation or trapping of stcam in any of tiie pipes; as the forced currents of water will carry along with them the
steam as rapidly. as it is generated, and deliver thid steam into the steam-chamber above the water level.

Having described my invention, what I claint as new, and desire to secure by Letters Patent, is—

1. The arrangement of inclined pipes or cylinders, of different diameters on capacities, communicating as
described, for the purpese of producing a forced circulation of water in all parts when exposed to the action
of heat, substantially in the manuer described and shown. | |

2. The arrangement of pipes G and:H with pipes D and E, the ends of said pipes projecting outside of

the furnace walls, substantially as and for the purpose describod. |
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3
3. The arrangement of ball-couplings J and pipes G G H, said pipes heing of different diameters, and in
communic ation w1th one another by means of the chamber on which the ball-joint seats for the pipes are
formed, substantially as and for the purposes herein deseribed.

| 4. A steam superheater, A, in conjunction with a steata generator, operating upon the principle substan-
fially as specified.

5. A steam-receiving. clmmbt.,r B, in combination with a series of pipes of different diameters, connected

together at their ends, .md arranged substantially as deseribed.

6. The comblrntton of p]peq G and: H with pipes D E, substantially in the manner and for the purpose

deseribed.
HENRY FEYI.

~ Witnesses:

M. C. Looxer,
Geo. T. Emery.
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