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UNITED STATES

PATENT . FFICE@ l

J OSEPH NASON AND DAVID SAUN DERS, OF NEW YORK, AbSIGNORS TO.
' J OSFPH NASON AND H. R. VVORTHINGTON OF IRVINGTON N.Y.

IMPROVEMENT IN STEAM GENERATORS

| Speeiﬁmtinﬁ'fomli11g part Gf Letters P&teﬁt No. E'(IM._.IBQ.', dated Juﬁe 14, 1870.

1o all whom it may concern:

~Be it known that we, JoSEPH N ASON and
DAVID SAUNDDRS of the city and county of
- New York, in the State of New York, have
Invented. certam new and useful Improve-

- ments in Boilers for Generating Steam, Heat-
- Ing Water, or Analogous Pur poses; and we do

hereby decl'ue that the following isa full and
- exact description thereof.

We make our boiler entirely of east -iron, |

and so form and arrange the parts that the
boilers are suceessfu1]5r and easily construct-
ed, are strong, and give promise of great du-
mblhty
which may be of sheet-iron or other thin ma-
- terial, so as to provide for a very active cir-
culatlon of the water and an efficient utiliza-
tion of all the available heating-surface.

We will first describe what we consider the

best means of earrying out our invention,and

will afterward designate the points which we
believe to be new therein. |
~ The accompanying drawings form a part of
- this specification.
Figure 1. is a longltudmal sectmn of a boiler
“and steam-drum adapted to generate steam;
Fig. 2, a transverse section of the same on the
line s sin Fig. 1. Fig. 3 is a horizontal sec-
tion of the same through the fire- -place and
smoke-chamber; Fig. 4 an enlarged sectional
view of one of the tubes and a portion of the
teeder to which it is attached; Fig. b, a cross-
section of the tubes; Fig. 6 2 longltudma,l
section of our boiler adapbed for simply heat-
Ing water, being without the steam-drum;
I‘10 7, a transverse section of the same 1311r011g]1
the smoke chamber; Fig. 8, a. horizontal sec-
tion through the fue place and smoke-cham-
Dber. It will be observed it is much like Fig.
3, but without the upright circulating-pipe.
Similar letters of reference refer to COTTe-
- sponding parts in all the figures.
| We make a boiler for heqtmﬂ' water, the
~ constituent parts of which, especmlly those
which are exposed to the action of the fire, are
left free to expand and contract by changes
of temperaturewithout detrimentto each oth-

~ er, and so disposed that each constituent part

may be easily joined to or detached from the
Test.

We infroduce cuculatmg pipes,

- hot-water-cireulating apparatus.

\Ve also ef['ect a very desirable arrange- | the manner sh()wn in the figures.

| ment of these parts and their digposition

around and beyond the fire, and we combine
the parts thus arranged and disposed with a
steam drum or reservoir in order to adapt
them to the generation of steam; but we do
not claim these features except in the combi-

nations set forth below. |
- We will first describe that psut of our in-

‘vention which relates toboilers for generating

'steam, and which is shown in Figs. 1, 2, and 3.
A 18 a flat rectangular- chambel ed Vesse] |
which servesasa Geneml receptacle or feeder.
It hasaninlet- -pipe, B,at thebottom and an out-
let-pipe, C, at the 130p, to which may bejoined
the appropriate connecting-pipes from any
It is perfo-
rated on both sides, as hereinafter described,

to receive the tubes D', and has two openings,
K I, through which the gaseous products of

cmnbustlon pass from the fire- -place into the
smoke-chamber. In order to insure the req -

uisite strength to resist interior pressure, the
feeder is so chambered and shaped exteriorly
as to consist, in fact, of a series of parallel ver-

tical tubes, a;a h‘wmo Jateral communication
with each other and wfoh the inlet and outlet
pipes B and C.

D D, &e., are tubes prmectmg from the
feeder A into which they are inserted by ta-
per screw-joints, their outer ends being closed
and their inner ends opening into the tabular
spaces ¢ a. In each of the tubes D D isan
interior tube, d, open at both ends, and pro-
jecting a little way beyond the tube D into

1 the feeder A. The tubes D and d are more

clearly shown in the enlarged section, Fig. 4.
Being thusrendered self-cir Glll’htll]ﬂ they may
be inserted in any of the tubular Sp%es 1n
the feeder A; but the ends which we have in

View are best accomplished by dlspos ing them

in the manner shown.
There is a large CVlll](thEﬂ Vessel or dl nm,

L., which serves as a separator, a reseryoir

for water and steam.: In order to insure a

proper circulation of water between the drum
L and the feeder A, two separate channels of
communication—one for the upward and an-

other for the downward current—are obvi-
ously necessary, and these are provided in
The outlet-




pipe Cj 18, in. effeet extended downward by the |
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It will be seen in Figs. 1 and 2 that the drum

enlergement of a pertlen or an Increase in the | L is protected from the action of the fire by a

thickness nearly to the bottom of the feeder.
‘Within the pipe Cis an interior pipe, C, open
at the bottom and extending upward into the
drum I, where it branches into the horizon-
tal pipe O”' the open ends of which are near
the ends OI the drum. The drum is furnished
~ with a safety-valve, water-gage, and the usual
accessories of a steam- beller and the water-
surface may be at any desired height above
the pipe C*, according as the supply of water
18 varied.

Upon the front side of the feeder is the fur-

nace or fire-place G, the sides and roof of

which are inclosed by tubes D' D? placed near

enough together to intercept.most of the ra-

diant heat of the fire and protect the sur-
rounding brick-work. Similar tubes may also

be intr edueed under the fire, so as.to form a

water-tube grate; but in general we pretfer to
use grate- bms of the or dinary kind, as shown.
Tnto. the back and opposite side of ‘the feeder
are introduced other tubes, D D, which occupy
the greater part of the slnee H (which for

| 'eouvemenee’ sake we call the ‘‘smoke-cham-

ber’’) behind the feeder. These tubes in the
rear constitute the major part of the boiler-

surface and very effectively abstract the heat
from the gaseous products of the fire, which’

pass between and among the tubes en their
~downward passage tewerd the chimney-flue.
The door I at the rear end of the boiler gives
easy access to the tubes for the purpose of in-
spection or for the removal of soot. The fire-
~door J and ash-pit door K are not in any way
- peculiar. -

The other details of eonstluctlon do not re-
quire further description; but as regards the
‘inclosure of the hoiler we remark t]:nt al-
though we have shown the manner of Settmn*
n bm(,L -work, (whichis generally prefereble,)

we intend in certain cases to substltute a COvV-.

ering of metal plates.

The operation is as follows: The tubes in
front of the feeder A are exposed to the ra-
diant heat of the fire, and those behind it to
the hot gaseous ploducts passing from front
torear thrmmh the openings E E. The water

to be heated flows into the feeder through the-

pipe B and upward and outward through the
pipe C, its nupward movement threugh the
- feeder belnﬂ mterrupted and retarded by its
lateral deflection and circulation through the
tubes d d into the tubes D D, the water in
which, In consequence of its hwher tempera-
ture and lesser gravity,flows into the feeder,its
place being supplied by the cooler water, which
Hows back fr om the feeder through the 1nte-
rior tubes, d d. - In this manner, flowing

through the lower tubes and then through the
next above, and 8o on successively to the top, -
it receives new increments of heat at every de-

flection until it flows outward through the
pipe C.

oravity of the upward eurrent

| tubes.

first:

considerable thickness of brick-work.
precaution removes any liability to accident
in case the water in the drum should fall too
low, as the only parts which would be thus ex-
posed to overheating and fracture are the
tubes C' C*and the tubuhr water-chambers of
the feeder, none of which are large enough to
cause an injurious explosion.. AS thus ap-

plied to the generation of steam, the move-

ment of the water throughthe feeder and tubes
is accelerated at or above the point of ebulli-
tion by bubbles of steam, which lessen the
In this state
of dilatation the water flows upward from the
feeder through the pipe Cinto the drum,where
the steam- bubbles disengage themeelves and
rise to the upper part of “the drum, while the
water, subsiding toward the ends of the drum.
flows back throunh the pipes C* and C to the
lower part of the feeder, and so on continu-
ously, the direetion of the (31111ents bemﬂ In-
dleated by arrows.

The form which we prefer when our appa-

ratus is only used for heating water is shown

in Figs. 6, 7, and 8; but the ferm shownin the
plecedmo ﬁgures 'with the entire provision
for separating the steam, can be used for heat-
ing water, if preferled but the drum and its
eonneebmns will be of little, if any, service.

Our method of fastening the tubes to a com-
mon receptacle by taper screw-joints at one
end (their opposite ends being free) is remark-
ably simple and ezpedltlous allowing each
tube to be serewed into place mdependently,

| to be afterward tightened if necessary, or re-

moved if found defective. | o
~ Ouar boiler is not liable to injury from the

unequal expansion of any of its parts. With
a feeder of given dimensions the size and
capacity of the boiler may be largely varied
without increasing the number of parts or
joints by simply varying the length of the
So, also, by a change of proportions it
may be 1e1dlly adapted te the conditions or
peculiarities of the service to which it is to be
applied—as, for example, the fire-place may
be madelonger or shorter without altering the
length of the tubes in the smolke- chamber;

so, also, the tubes in the smoke - ehambel
may be 1nc'leﬁnItselyr extended (to obtain amore
or less perfect abstraction of heat from the

gaseous produects) without regard to the di-
mensions of the fire- -place. When employed
as asteam-boiler,the main receptacle for water
and steam 18 nob exposed to the action of the.
fire, and is consequently not liable to injury
in case the water should fall toolow. Nothing
more hurtful could happen than the rupture
of one of the tubes, or one of the small tubular
chambers inthe feeder. None of these features
are believed to be novel or peculiar to our
boiler when considered separately, but only

{ in our combinations defined below.

This
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The boﬂer 18 pecullarly edapted to be made

abllity to resist corrosion in cellars, green-

“houses, and other damp places where boilers

this class of are usually placed, is a more suit-
able material than wrought-iron.

_ Having thus described our invention, we do
not; elmm as new the  use of water- tubes in

combination with a common receptacle or
- feeder for the purposes herein set forth, when
- .such receptacle consists of asingle vessel with-
outsubdivided water spaces or channels.
do we claimthe use of one tube within another
for the purpose of causing a circulation of Wa-
ter 1n the tubes; but

We claim—

1. The water-wall or feeder A ‘having in-
terior passagesadapted to convey watel to and
from the tubes D D, with strong connections
- between such passages giving sbrength to en-
dure pressure, in eombination with tubes free

to expand 'and . contract, connected “substan- |

tially in the mannerand for the purposes here-
in set forth.

2. The tubes D D" D? arranged on 0pp{)S1te

sides of the feeder A-—that is to say, those |

tubes which are designed to inclose .the fire-
place and receive the radiant heat of the fire
fixed into thefrontside, and those tubes which

| substantially of the character herein speci
the internal circulating-pipes, d d, arranged i in

| are to be acted upon by the gaseous pr oducts
~wholly of cast-iron, which, on account of its |

of the fire mto the back s:tde of the feeder as
specified.

3. In combination Lw1th a casb-iron boiler
1ed,

the horizontal pipés D D, and fxdapted te serve
relatively to the other parts ‘md eonneetmns,
as herein set forth. : |

4., The combination of the feedel and tubes

| with the drum or receptacle L, edapted for
Nor

joint operation, as specified.

5. Theentire apparatus asshown, consisting
of the cast-iron boiler, herein descr ibed, com-
posed of pipes of smeull diameter, united to a
common chamber, A, with hbelty to expand
and change their dir ecti ons within wide l1mits,
the separating-vessel L, and the thin internal |
tubes, or their equivalents, d, C', and C*, for
facilitating the circulation in every part, all
combined :;md arranged as specified.

In testimony whel eof we have her euntdset_
our names in presence of two subscribing
witnesses. R
JOSEPH NASON.
D. SAUNDERS.

WIBHBSSBR
| C. W. NAsON
C. C. LI_VINGS
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