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. EDWARD E. ROBERTS,

-

OF RED BANK,

NEW JERSEY ASSIGNOR TO THE:

ROBERTS SAFETY WATER TUBE BOILER COMPANY OF SAME PLACE.

_ .STEAMiGENERATOR;

SPEGIFICATION formmg part of Letters Pa,tent No. 601 , 004, dated March 22 1898,
| Appllca,tmn ﬁled December 11, 1897 Serlal No. 661 499 (N 0 mﬂdel)

Ta all whom it may COnCermn: -
-Be it known that I, EDWARD E ROBERTS

of Red Bank, county of Monmouth, and State |
of New Jersey, have invented certam newand .

useful Improvements in Steam - Generators,

- of which the followmg 18 & specification.

- as the “water-tube,” and have for their ob- |
ject to so simplify and improve the construe-
tion as to afford ready access to.its parts and

The present improvements relate to steam-
generators, particularly to. the class known

the convenient removal of such parts as may

" from time to time need replacing without dis-

- ments consist in the novel constructions and

tulbmﬂ' the condltmn of the ﬂ'enelator as a
whole. | ‘

With theSe obJects in view the 1mprove-

1' - arrangements of parts hereinafter fully set

20

© ing bemo* in section.
| tlon

forth Wlth reference to the accompanying

‘drawings, in which—

Figure 1 isan elevation thereof, the eover-

Fig. 2.1s a mde eleva-
Flcr 3 1s a side elevatmn of a

the longitudinal tubes. Iig. 5 is a similar

view of a changed form of the header.

Referring to sa_ld drawings, particularly t0

- Figs. 1 and 2, the improved generator con-

30
- end of*which communicates with a horizontal
¢ross box or pipe B through a connection B/,

- cate with side pipes D D'.
35
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sists of a steam and water drum A, the front

the outer ends of which cross-pipe communi-

The rear end of
the drum A likewise communicates by a con-

nection E' with a rear horizontal cross box or
- pipe E, the outer ends of which are connected

with side pipes I, similar to the pipes D D’.
These front and rear pipes of each side are
connected by lower longitudinal distributing-
pipes G, extending on opposme sides of the
fuma,ce The two rear side pipes F are in
turn connected by a lower cross-pipeI. With
this system of piping is combined a longitu-

dinal arrangement of tubes K, overlying the |
fire-space and commumeatmg at the rear

with the lower eross-pipe I and at the front

- with the front cross-box B.

ment of the invention shown in Kigs. 1 and

so 2 these tubes are made up of a number of

slight-
-- mo_diﬁcation, certain parts being omitted.
Fig. 4 is an end view of one of the headers of

In the embodi-

¥
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-

of superposed longitudinal and shﬂ'htly in-
clined tubes «a, the front end of the upper-
most tube bemg connected by bend b and

nected by a bend d and tube f with the lower
cross-tube I, while theintermediate endsof the
tubes are connected by return-bends c, each
tier of tubes forming a complete wa,ter com-
munication from the front cross-tube B longi-

tudinally back and forward over the fire-space
tothe lower rear pipe IL. This arrangement of

Jongitudinal tubing is obviously Susceptlble
of modlﬁeatmn ‘Thus, as shownin Figs.3and

‘short tube length with the front cross-box B, s 5
| the rear end of the lowermost tube being con-

6o

| 4, the tubes commumeate with front and rear |
- headers LT/, theupperend of the front header

eommumcatmﬂ* by a short tube with the front

cross-box B a,nd the lower end of the rear'
/0

header communicating by a longer tube
with the lower cross-pipeI. The headers I T/
may also be varied in form. Thus in Figs. 3
and 4 the header is of serpentineform and the
tubes staggered, while in Fig. 5 the header is
straight with parallel sides, w1th the tubes ar-
ranged one directly over the other. The ar-

75

rangement of tubing also embraces a series
of cross-tubes M, extending over and across

the fire-space from side to side beneath the
longitudinal tubes K before described. These

3o

tubes are arranged so that alternate tubesare -

| inclined in a dlrectlon opposite to the other

tubes of the series and communicate at their

| upper ends with an Intermediate longitudinal

pipe N, arranged one on each side of the gen-
erator, commumcatmﬂ' at one end only Wlth
the front side tubes D D’, the alternate cross-

tubes being connected with the intermediate
pipe at one side and the other tubes with the
intermediate pipe at the other side of the

generator. The opposite lower ends of the
alternate cross-tubes communicate by verti-

9

cal side tubes g with the lower longitudinal

| dlstrlbutmn'—plpe G at one side and fhe other

cross-tubes by similar vertical tubes with the
lower pipe on the opposite side of the genera-

tor, the whole arrangement of cross-tubes and

their connections forming a water connection
between the two lower longitudinal distribut-
ing side pipes and the intermediate longitu-
dmal side pipes N, that pass over the fire-

tiers, each tier bemﬂ' composed of a number | space.
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The circulation of the water 13]_11011”11 the
various pipes and tubes to and from the
steam and water drum A will be readily un-
derstood from what has been described, the
watercircalating downward through the pipes
E', K, and I to the longitudinal dlstubutmn-
pipes I G and upwmd through the vertical
tubes / and longitudinal tiers “of tubes K to
the front cross- b{n B and from the longitu-
dinal side pipes G through the eross- tubes M
to the intermediate 51(10 pipes N, and thence
by the front vertical side pipes ID D’ to the
front eross-pipe I3 and connection B’ to the
drum A. The arrangement of the vertical
rear tubes fand the vertical side tubes g sur-
round three sides of the fire- -space of the fur-
nace, and the overlying longitudinal tubes K
and cross-tubes M provide an exceedingly-
extended heating-surface, insuring not only
economy in the ﬂenemtlon of steamn, but effi-
cient water mrculﬂmon

Thecross-pipe E may be of larger diameter,
1f desired, which would pro ovide 2 ﬂ"reftter
quantity of water near the water-level and
thereby insure steadiness of the latter, and

also the cross-pipe E and cross-box B may be
located at the bottom of the drum A and con-

nected therewith.

The arrangement of the longitudinal tubes
K with the connecting - bends and return-
bends or connectmmheadel S, as the case may
be, located at the ends of the generator, en-
able any one or all of either L161 of tubes or
their connectionseasily accessiblefor removal
and replacing. So, too, the cross-tubes with

their vertical side connectmns may likewise
be readily removed and replaced, all without
disturbing other parts of the generator.

The g‘enemtor, as usual, may be inclosed

!

by any suitable covering or shell C, as indi-
cated in Ifigs. 1 and 2, and the front covered
with large swinging doors, including the fur-
nace doors, and parted at the center and per-
mitting the removal of the whole interior of
the generator, if desired.

What I claim 1s—

1. In a steam-generafor, the combination
of the elevated drum A, commumoatmw CTOSS-
box B, cross-pipe 1 and one or more tiers of
lon ﬂ'1tudum1 return-tubes communicating di-
1'ectly with sald cross-pipes, and forming a
connection with the frontand rear of the gen-
erator, as set forth.

2. In a steam-generator, the combination
of the drum A, cross-box L cross-pipe I and
an intermediate group of lon ogitudinal tubes
a connected to headers L, L’, as set forth.

3. In a steam-generator, the combination
of the drum A, the lower longitudinal pipes
G and N, the intermediate side pipes D con-
nected with said drum, and a series of cross-
tubes M, alternately connected with the op-
posite lower and intermediate pipes G and N,
as set forth. :

4. In a steam-generator, the combination
of the drum, the cross boxes or pipes I and
I, one or more tiers of longitudinal tubes K
comniunicating therewith, longitudinal lower
and intermediate side pipes G and N also com-
municating with the drum, and a series of
cross-tubes M, alternately connected with the
opposite lower and intermediate side pipes,
as set forth.

EDWARD E. ROBERTS.

Witnesses:
A, . DATES,
RICHARD WILKENS.
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