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- a’'certain

- a full, clear, and exact description thereof,

- reference being had to the accompanying draw- |
 ing and letters of reference marked thereon.
- The nature of my invention consists in pro-
- viding, in that class of steam-generators which

- fallen below its normal position, and increas-
~1ngthe steam and water capacity of such steam-
~ generators without oceupying more space or |
- 1mpairing the safety thereof; also, forming
- the tanks of such boilers in compartments, so
~ that a circulation is maintained in- them and
- cleanliness of tank thus maintained, and a
- better supply of water to the desceiding cur- I

~ the construction of this invention, referring to
. the drawing annexed, forming part of this
- 8pecification. - . .

same parts in the several figures. =
- Figure 1 shows aplan. Tig.2 showsa,_ﬁ-onti| '

B IFig. 1. Tig. 3 shows a side elevation, partly |
~ Insection,onthe lineade, Fig.1. T'ig.4 shows

-5, 6, and 7, respectively, show a top, vertical |

‘and partially sectional side elevation of one of

~ the tanks of a modified form, with the tubes |
. attached. . L

S A A A represent steam and water tight

- . tanks, formed in three:compartments, B C D,
- which compartments are -in free communica-

- the center, although they may intercommuni- |
~cate at intermediate points, as is shown in

. Kigs.8and 9. Into the bottoms of the tanks,
- securely -inserted by screwing or otherwise,
. are tubes E K E E E, which tubes E are closed |
-; . atthe lower ends by means of caps F, or by
- welding them up. Inside of each of the tubes

He-

UNITEHDWST ATES PATENT OFFICE .
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- 8. LLOYD WIEGAND, OF PHILADELPHIA, PENNSYLVANIA.

STEAM-GENERATOR.

S '_--Spééi;ﬁ_eﬂ-ti¢1'_fﬁi‘niing part of Le‘tteré Patent No. 104,522, dated June 21, 1870, -

 To all whom it may concern:

- Be it known that I, S. L1.oYD W_I'E'GAIND., of

~ the city of Philadelphia and State of Penn-

sylvania, mechanical engineer, have invented
un new and useful Steam - Generator;
and I do hereby declare the following to be

are composed either in part or chiefly of tubes
containing water and exposed in vertical or

“* inelined position to the action of heat, an ap-
~ paratus which maintains the circulation of

water in the tubes after the level of water has

rents in the tubes insured. .-

T will now proceed to particularly describe

" The same letters of 1féfe'tence “appl y to the

elevation, partly in section, on the line ¢ b ¢,
one of the tanks in Iongitudinal section. Tigs. |

section, and bottom view of one of the tubes.
Ifigs. 8 and 9, respectively, show an end view

tion with each other at the ends, and also at

-

—

E,and extending up from the bottom of the cap
nearly or quite up to the top of the lower com-

partment, B, of the tanks A, aré flexible heli-

cal guides G, (best seen in the section, F'ig. 6,)

in the center of which helical guides G thereare

‘clear channels H, leading from top to bottom,
within the coils of the helices G. Thesehelical

guides G- are so formed that the outer portion
or periphery, X, is higher than the inner por-
tion, Y, which bounds the channels H, when.
measured on the same radial line, being in-
clined in a curved line obliquely upward from
their axes. This will appear most clearly up-
on inspection of Fig, 6. The several coils of
the helices do not touch each other, but have
a helical space between them. . - |
Directly over each of the tubes E, and lead-
ing downward to the central channels, H, in
the helical guides, are funnel-shaped apertires
S in the partition between the compartments

b and C.

~ The several tanks A. A A are connected to-
gether by necks I and K, which-are faced oft
80 as to 1t accurately to each other, and are

| held together by rods L, with nuts screwed

upon the ends. Upon the same rods L the
water-inlet and steam.outlets are secured, al-
though steam may advantageously be taken,

| when the number of tanks is large in any one

bed, by attaching pipes near the centerto the

upper portion of each tank, . -

The lower necks, K, through which water is
introduced in the lower part of the tanks, are
in. such position relatively to the two lower
chambers that feed-water introduced passes
directly to the central chamber, C, and there
mingles with the water that passes down the
funnels S to supply the tubes B through the
channels H, and when the tanks are being
emptied the water from the chamber B passes
out readily. e o
- The upper neck is placed relatively to the
lower meck, so near that the expansion of

the intervening metal does not cause any diffi-
culty in preserving tight joints between the
tanks, but 18 as remote from the point of the

introduction of the feed-water K as it can be

‘when measured in the direction of the current

flowing from the feed-inlet K to the steam-
outlet I. .
The connections between the several tanks

need not be made centrally to fulfill the re-

quirements of this invention, it Leing only
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of the bolts e and the return-bends V. This

18, however, only necessary where the joints:
~are liable to great strains and concussions, as

1s the case with locomotives and marine boilers.
The dotted lines in Ifig. 4 show a modifica-
tion of the form of the (,hambels C and D,
made by inclining the bottom of D and top ot
C toward the w atel -inlet.
The tank shown in Figs. S and 9 is made
cylindric in most of its parts, and 1s of greater

strength than the square tank of the same |

Welﬂht and capacity, besides offering a larger
surface for superheating, and offers an advan-
tage of easier connection to the chimney-flue

through the spaces U between the upright |

connections or necks T.

The tanks A are made narrower at the bot-
tom than they are at the top, leaving spaces O
O between the lower portions of them, through
which the products of combustion pass to the
flue P, leading to the chimney.

The upper portion of the tanks A 1s covered
by the plates Q Q, which protect them from
loss of heat by radiation, and form a chamber
around them, which is kept supplied with the
heated products of combustion from the fuel
in the furnace R, which pass through the nar-
row Interstices between the tanks A, and thus
heat the tanks.

The water in this generator is supplied when
in use until 1t reaches nearly or quite to the

amade- wh-lch -marsr be 1'*endeled even more flexi- l -t1;1c- Wzth;the ez:tem&l tubes cmd the genelatm?
- ble by using spring-washers between the nuts .

is rendered unfit for use until repaired.

In this invention, should the tubes I& De-
come warped or bent, the spiral guides, being
flexible, remain concentric with them, the
water-level is ascerftained, and the steam-
pressure regulated, and the water-supply in-
troduced, and the W"ttel blown off for the pur-
pose of Leepmﬂ the boiler clean by the same
appliances that are in general use for other

‘steam generators or boilers.

The tanks formed in compartments as I have
described may be used with cylindric or pris-
matic tubular guides, instead of the spiral
ouides that 1 have descl ibed within the tubes
E K.

I do not herein claim to have invented a
sectional boiler with tubes suspended in the

furnace; nor do 1 broadly claim to have in-

vented splral guides for use in such tubes,
they having, as ;1 am aware, been proposed in
combin&tion with the interna,l tubes of double-
tube boilers; but

"What I do claim. as my inventton, and de-
sire to secure as such by Letters Patent, 1s—

1. Steam - generating tubes provided with
helical guides of uniform or varying pitch
when formed with a cenfral channel, H.

2. The combination of the tubes suspended
in the furnace with the tanks formed into in-
tercommunicating compartments, so as to pro-
duce a circulation of eurrents in the tanlks.

3. The flues formed between the tanks, dis-
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- tributing the effect of the draft over the entire
~ grate, in combination -with the suspended
- tobes supplied with water through internal
.- guides from the upper vessel, and placed in
- the furnace, as described.

4. The feed inlet in the compartment sup-

";__1)13 g water to the O'u1des located near to
o the steam outlet and remote from the r1smg
-+ current from the lower compartment.

5. In boilers. formed of tubes suspended

s ﬂ om tanks for med in comna,rtments mtercom-

'mumcatmg with each othel" 50 locating the
steam-outlet as to draw the steam from the

upper chamber at a point remote from the ris-
ing current or currents discharged irom the

| lower eompar l:z:nent into the upper compart
ment.

8. LLOYD WIBGAND.

Witnesses:
WM. P. THOMPSON,
AJ)A‘\I J. BOSWELL.
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