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E COMPLETE COMBURTION COMPANY
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394,131, dated Dacember 4, 1888.

959,661, (No model)

To all whom it may cONCETTL:
Be it known that we, WILLIAM 8. POST,
Boston, and HOWARD DE W.SAWYER, of Re-

vere, hoth in the county of Suffolk and btate

of Massachusetts, have jointly invented cer-
tain new and useful Improvements in Steam-
Boilers and Furnaces, of whieh the tollow-
ing, taken in connection with the accompany-
ing drawings, 1s a specification.
This invention is in the nature of an im-
provement upon the apparatus shown in our
several Letters Patent on steam-boilers and
furnaces, No. 299,575, dated June
351,338, dated October 19, 188G, and No.
351,652, dated October 24, | Ratali) |
in each of our prior forms ot apparatus a
downward draft was maintained through an
obliue water-grate, the calorie current being
deflocted and caused to pass downwardly be-

-0 low and behind a depending water-leg hav-

25

30 ing meanwhile

35

ing an oblique pnrtion about parallel with
the grate, upon wudich the descending current.
impinged. ‘

With our present improvements we employ
the oblique water-grate and do wnward dratt,
substituting for the depending leg, with 1ts
obligue member, a plain vertical water-hack,
along which the caloric current is deflected
to a point considerably Lelow the grate, pass-
hetween water-cireulating
tubes, said water-back having lengthwise
through it a series of vertical flues, through
which the calorie current passes upwardly 1o
the funnel. The water-back of our present
boiler forms a part of oris conpnected direetly
with the water-wall at the back and each side
of the fire-box. The pipesof the water-grate
run obliguely downward and water-cirenlat-
ing pipes below the oprate run obliquely up-

g0 ward from the water-hack to an independent

45

water-hox placed across the front of the boller

and diﬁ{émmg%emd rrom the water-wall thereof.
exX- |

This box may theretore yleld with the
pansion and contraction of said pipes, and
a1l may be introduced together into place
throneh the bottom of the botler,

Tn the drawings, Figure 1 i3 a verfical sec-
tion from front to rear of an upright boiler
embodying sur improvements. i1g. 21 a

of |

3., 1834, .L_T(}. _

" are consumed.

horizontal section on line & ol Fig. 1. Ifgs.
3 and 5 are vertical sections on line ¢y of
Fig. 1, looking, respectively, to front and fo
rear thereof, but showing a botler open at
hottom. Figs, 4 and 6 show details of the
water-box and ifs connected tubes, [fig. 6 rep-
resenting a sectional box. |

A is the outer shell of the boiler, prefer-
ably of the D form in cross-section shown in
the drawings.  Thefire-box B is placed wholly
within this shell, and is divided by the grate
into two chambers (and D, the upper one,
(', being the fuel-chamber and the lowerone
the combustionschamber, in which the gases
The fire-box is entirely sur-

- rounded by water when 1n use, except at the

—_———— —— ..

- constituting a material enlargement

hottom, the space between 1t and the outer
shell forming water-walls K at each stde and
in front and rear of the fire-box, while the
water-line is maintained constantly ata Stt-
able height above the crown-sheet, as shown.

“The hottom of the boiler may also he 1 was

Fig.. 1. ~A door, I,
fuel, and a damper, f,

ter-space, as shown m
above the grate admits
therein constitutes a draft-opening for the
downward air-current, while below it 18 an-
other door, +, for removal of ashes. The bot-
tom of the boiler may he left open for c¢on-
venience in setting the tubes or for repairs,
as in Figs. 3 and 5,and the structure rests 01
a4 fire-brick foundation. |
In rear of the fire-box is water-back 1,

‘_ of thy
water-wall, with which itis directly connected.

Through the water-back yvertically there 1s

a4 series of flues, J, for the upward passage of
e caloric current, which is first deflected
downwardly by the front wall of the water-
bhack and enters said flues through the bot-
tom thereof, which is raised a foot or more
above the Dbottom of the combustion-cham-
her for this purpose.

The grate K, upon which the fuel rests, con-
sists of a series of metallie tubes, preferably
about one inech iv diameter and from one-

half to three-fourths of an inch apart, set par- ¢
and at an inclination of

allel to each other
ahout one inch per linear toot.

gré‘[e‘ ig another series of water-pipes,

Below the
L.
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shiown as lm‘n*er in dl.-mletel and less i num-
ber, inclined in the opposite direction, for the
purpos*o of supplying water to and nunnt:un-
ing its circulation through the grate. All the

| ’rubeﬂ K and L extend from ﬂw water-back 11

forward to and into an indepeundent pipe or
water-box, M, placed horizontally. across the
front part of the fire-box, hut.detached there-
from, so that it may yield with the tabes un-
der the varying temperatures. The supply-
pipes Li thus serve, also, as braces to support

the frec end of the grate and the fuel upon

it. The water-box M may be made in sec-
lions, as in Fig. 6, a,single pipe I supplying
W ELtL] for two or mme orate-tubes, IK.

- There are other adyv mt.-l.ges of «ur combi-
nations of the gmte and supply-pipes with
the water-box LI Said pipes are at first
screwed Sufﬁ(‘lbhﬂV f.:u* 1imto, the box so that
all may be introduced 10{?01:]1(11' through the
open bottom of the bmlm‘, and when in posi-
tion the tubes may be successively unserewed
from the box far mmuuh to enter at the other
etid through the front of the water-back and
each be thus made fast. Couhtersunk set-

nuts N, with fire-proof pfwhmﬂf are then.em-

ployed to secure tight joints. ,

By making the box M in séetions the tubes
connected w1t]1 any one sed tion may be read-
1ly removed together for vépairs, if required,
without dl%tmlnnp the” remainder of the
grate. o |

The downward
evolved to pass through the five,

draft causes ‘the gases
arries the

caloric current between the mbm of the grate

K, impinging upon and pa%smn 1)0twem1 the

nwlm(_,d water-circulating pipes I, and pro-
a Most

i

duces in the combustion-chamber €
intense heat, to which the water is continu-
ally exposed, thus utilizing the heat to the
utmogst and generating steam with great ra-
pidity.
gases we arrange to deliver a
regul.ied amount of air in_jets below the

of the w ater-back .:md has short hollow nip-
Dles (Q, connecting
(_,ombustmu—(,lmmb{,r as mdlemed in Figs, 1

and 5, and about as cnh.w:)wn in our former | pat-

ent, No 351,652, -
Abm'e the flues J we provide a Ire]‘nmfa-hle

For more complete combustion of the
Lhimited and

An air-pipe, P, runs {hmuﬂ'h the foot

its interior with that of thoe !

394,131

cap or hood, R, so that ready access to said
Aues may be had for the purpose of cleaning
them when required. A steam-pipe, S, and
water-inlet W will be furnished with suita-
ble gages, valves, &e¢.  'The boiler will be suit-
ably supported by ordinary crown-bars and
stay-bolts, €0 as to have ftl)u'nd.:mt strength.
We elaim as our joint iny |
1. Tn adowndraft steam-gener: 1’(01‘ the fuel-

- chamber (), closed twhﬂv at top and pro-

vided with a feed-door and draft-intet above
the grate, and the combustion-chamber D
below the ograte, extending beneath the water-
back, with the outlet for the caloriec ecmrrent
through the flues J, in combination with the
water-back I, traversed by said flues, and
with the water-grate K, having a front water-
connection and conneéted with said water-
baclk, substantially as set forth.-

2. In asteam-generator, the shell A, fire- 1){11
B3, and deflecting water-back 11, hauny' Ver-
tical ftues J traversing if, in (‘()ml}illd“{}ll with
an melined water- nr..-me K, and a séries of
water-civeulating pipes, L, below said grate,
adapted to hmpph water 1]1(*1 oto, for the pur-
pose set forth.

3. In a steam-generator, the five- pm I3, hav-
the oblique w ater- orate I\, separating 111Lt11t,1—
chamber from 1110 {mnlmatmn-ehflmher in

combination with the Imlopemlﬁm W 1’r_w-ho:\-'
M and the water-cireulating pipes I, through

which water is supplied to said orate, sub-
stantially as set forth.

4. 1n a steam-generator, the combination of
the water-back Il and 1ndelwndent water-hox

‘M with the water-grate KX and oblique eir-

culating-pipes I, arranged to act as inelined
supports for the water-box, said tubular grate
and pipes both connecting with the water-back

| and water-box to mmph*tﬂ A divecet cirenla-

tion, substantially as set forth.
In testimony whereof we have signed our

names to this specification, in the presence of
two subseribing wit 11E8Kes, 0N this 24th day of

December, A. 1). 1887,

WILLIAM 8. POST.
HTOWARD DE W. SAWYER.

\}Titnc%{}s !
AL SPENCER,
FRANI{ T, ]_)B."JNER.
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