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f&/\\\f Q\\D(O L Y
tl.ow P eudred

I
* Ny R N) /
" ’
Forars s e ...1._-_.....1....\.\_....
— I T T W TV W T HL W Y w m R R e T T T W T T T T T T M W,

e N N T W
F

i T e R TR Y R
e .1-&..‘..!.!

- T W e e b R %

%Y

[ I

.
W R i
-

L e L

Patented Aug 12, 1879.

e o et o Sl A

W ok om, W T Em m T W EeTE R T Ceh e WL WECE W R T BN

- e AR T
ml————
g

N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. C.

N B N I I M V-

- a M o b T o T W v e, T TER T W T T, M, T T T, T

- - =
T ......,..,1..‘a-.q._-._u.q._“‘-uu‘-“--'—l-‘-l-..---"l-'- M

, "
4 [
o,
A P =
- EE O TE W Th e

*
-, a
r ll _. 1
- .q 1 1 r
-r-. .-‘ !
- o - - ol .
' : . et ' .-
.' ' - a u I Lkt
a - L] +
L]
( \ 1" Oy
i .___ :
L [ - %}r v
LY * i -
[ ] 4
oy . FFrEr
— ...lrlll"r’l"'jj‘lﬂ]f'l.’l"‘..I-_.lu.l..l_.l.ul.l-

| vt i A

- ey s T L WL NN ‘l.‘.!.l-‘.‘vl-t.‘.ll‘.lluhl et ol et el - - e — il
[

_..._.._

fi..i...‘....ln o

o T T T T T T e e T, Vi, T - e e T Wi W TR - ey T l._-l.lr.l-l._lr.ll_lrllr'..'..lrnl..lr.lruflr.lrl. L B

N

| :

No. 218,397.




UNITED STATES PATENT OFFICE

_
)

VAUGHAN PENDRED, OF LONDON, ENGLAND, ASSIGNOR TO GEORGE H.
CHRISTY, OF PITTSBURG, PENNSYLVANIA.
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To all whom it may concern :

Be it known that I, VAUGHAN PENDRED,
of London, county of Suarrey, England, have
invented or discovered a new and useful Im-
provement in Vertical Steam-Boilers; and I
do hereby declare the following to be a full,
clear, concise, and exact description thereof,
reference being had to the accompanying
drawings, making a part of this specification,
in which—Ilike letters indicating like parts—

Ifigure 1 is a sectional elevation of a verti-
cal boiler embodying my invention. Fig, 2
18 & horizontal cross-section in the plane of
the line z «, Fig. 1.

My invention is applicable to boilers of va-
rious styles and shapes; but it is most con-
veniently employed in upright cylindrical
- boilers, or in boilers having a form approxi-
mating thereto.

The outer shell of such a boiler is repre-

sented at a. The inner shell, b, is, by prefer-

ence, square, or nearly so, in horizontal cross.-
section, with rounded corners, as shown. The
space between the shells is the water and
steam space, and the heat or flame and pro-
ducts of combustion pass along the space.in-
closed by the inner shell.

The present invention consists in the con-
struction and mode of operation of heating
and circulating tubes in boilers having the
general features referred to, substantially as
hereinafter deseribed and claimed. -
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Across from one wall to the other of the
inner shell, b, I carry a-series of water-heat-
ing tubes, f, in any desired number and or-
der of arrangement, the ends of the tubes mak-
ing Light joints with the shell.

In one mode of embodying theé invention I
arrange curved, bent, or angular nozzles g g,
Figs. 1 and 2, on or in the ends of these tubes,
those g at one end being arranged with their
open mouths in a downward direction, and

e nozzles g’ at the opposite end being ar-
ranged with their open mouths in an upward
direction, whereby under the effects of the
heat a circulation of the water will De estab-

lished and kept up by an inflow at the noz-

zles g and an outflow at the nozzles ¢’. These |

| tubes fare arranged, pref’erably,‘in layers, as

|

shown, the tubes of one layer being side by side,
at short distances apart, and those of the next
layer being similarly arranged, butextending
in a direction crosswise or transverse to the
tubesof the first layer; bat,if so desired, all the
tubes may extend in the same direction, each
tubeof onelayerthen coming aboveorbelow the

| Space between two tubes of the next layer be-

low or above. Nor is it essential that all the
nozzles on one side of the inner shell, b, should
open in the same direction,as some may open
up and some down, though the nozzles of the
opposite ends of each tube should open in op-
posite directions—one up and the opposite
one down. |

The nozzles may be single or double, or
other like modifications of structure may be in-
troduced, which accomplish substantially the
same result in substantially the same way.

The mode of making and putting together
these parts may be varied at pleasure. Such
a system of heating and circulation tubes may
be arranged over any suitable fire-chamber, B,
or in the line of the flow or passage of heat
or flame and products of combustion from
any suitable heat-producing apparatus to any
suitable ehimney, stack, or conduit, as A.

In such a structure the water is caused to
flow in somewhat of a zigzag or circuitous di-
rection, and all parts of the body of water,
or nearly all, will be caused to pass through
the tubes, so as to be raised uniformly and
quickly to the desired high temperature; also,
the heat, flame, and products of ecombustion
passing through the spaces between the tubes

J will be so broken up or subdivided as to ex-

ert, practically, the maximum of heating ef-
fect on the pipesand the water passing through
them.

While, as already stated, the parts described
may be made and put together in any desired
way, 1t will be found convenient to make the

inner shell of a single sheet, and flange its

lower end, as at ¢, as a means of securing it to
the bottom plate; also, to get at the inside for
cleaning, flanged joints k I, secured by remov-
able bolts, may be made in the shell &, in which
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