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1o @ZZ whom it QY CONCEr:
Be it known thatl, Eveexe U. (x1BBS, a citi-

zen of the United States residing in Peter-

boro, Ontario, Canada, hcwe 1nvented certaln
new and useful Impr ovements in Steam-Boil-

ers, of which the following is a specification.
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ThlS invention per tammﬂ to Improvements
in steam-boilers will be leadlly understood
from the following descr 1ption, taken in con-
nection with the accompanying dr awmos, n

“which—

 of a boiler of locomotive type embodying my
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1n. the singular:

Figure 1 1s a vertlcal lonc-"ltudmal section

invention; Kig. 2, a vertical transverse sec-
tion of the same;: Fw' 3, a vertical longitudi-
nal section of one of “the auxilary units; Fig.
4, a horuontal section of the same;: Flﬁ' 5, a

o hottom view of the same; Fig. 6, a side eleva—.
~ tion of the head of one of the anits provided

with an angular nozzle, and Fig. 7 a vertical
loncrltudmal section of the b01le1 in a Vertmal

| plane to expose the circulation-pipe 18.

In the drawings, 1. indicates the barrel of

the boiler; 2, the ﬁle box; 3, water-legs there-

of; 4, the tubes 5, the cr own—-sheet the parts
thus far referr ed to presenting no ieatul es of
novelty; 6, a group of aumllary generating
units squended within the fire-box from the
crown-sheet at one side of the center of width
of the same, the construction of these units
to be later explained; 7, acorresponding group
of units at the other s:mde of the center of the

fire-box; 8, any individual one of the unitsof
‘the groups, which unit will now be described
9, a circular hollow head for
‘the unit pr 0V1ded in its lower wall with a

central aperture and a surrounding circular
series of apertures:
centrally from the upper wall of the head and
threaded eXtGIIOIIV, 11, a roofed side-ported

~upper extremity of said nozzle; 12, a curved

"50

coupling threaded below to screw upon the

threaded nozzle 10 and having an upper ex-

tremity exter iorly threaded and roofed and
ported as in the case of the nozzle 10; 13, a
circular hollow base having in its upper. wall
“a circular aperture and a surrounding circu-

lar series of apertures in cor respondence with
those in the lower wall of the head 9; 14, an
mlet connectlon throu 0'11 the lower Wall ot the

10, a nozzle projecting

' baee 13 the same boma‘ eccentl 1callv dlsposed |

15, a tube engaging its ends with the central
openings. in the head 9 and base 13, one end

of this central tube being tapered into -the
.opening which it engages, as seen at the lower

end of the tube in Fig. 8, the opposite end ot

- the tube being pr efembly screwed Into the
‘opening which it there engages;. 16; a circu-

lar series of tubes surrounding centl al tube
15 and screwing by rightand left hand threads
into the circular series of apertures in head
9 and base 13; 17, pipes connected at their
outer ends with the water-legs of the boiler,

‘their inner ends being connected with the in-

lets 14 of the units, and 18 (see Fig. 7) a pipe

~connected with the, inlet of one 01: the units

and extending for ward to a point of connec-

tion with the interior of the barrel of the
boiler at its end farthest from the fire-box.

The parts of the unit, as seen in Flﬂ‘ 3, are
assermbled by turning all of the exterior tubes
16, which tubes have right and left hand
thl eads. The central tube 15 is not accessible

for turning, being too- completely inclosed
“within the surloundmﬁ* circle of tubes, and

provision is made for connection of this ‘tube
with the head and base by omitting the thread
from at least one of its ends and subsmtutmcr
a taper joint, which becomes tight when the
head and base are drawn towether by the ac-
tion of the surrounding tubes ‘One end at
least of the central tube is thus taper ed, and
1t1s pretferable that the opposite end be screwed
into the aperture which it engages, so that
the first step in assembling the par ts of: the

unit is to screw the central tithe permanently
into one of the end members of the unit, its

opposite tapered end being then loosely seated
in the tapered aperture which 1t engages, atter
which the surrounding tubes are plﬁwﬁd a;nd by
substantially 51multamouq treatment screwed
home. The completed unit is put in place in
the fire-box by screwing its threaded nozzle
10 up into a threaded aperture 1n the crown-

‘sheet, providing the crown-sheet is sufficiently

level t0 satisfactorily permit of this, while if
the downwar d curvature of the cmwn-—sheet
1s such as to preclude a direct attachment then
an angular nozzle 12 is screwed into the ecrown-

~sheet, so as to present a vertical socket, into
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width of the fire-box.

rank may, if desired, connect with the water-
leg through a single pipe 17, or each unit may

&

which the nozzle of the unit may be scr ewed.
Units are arranged in the fire-box 1in trans-

verse ranks and fore and aft rows, and the

base of each unit has connection Wlth the most
contiguous water-leg of ‘the boiler by means
of the pipes17. 1In Fig. 2 it will be seen that
there are six units in a rank, three at one side
and three at the other side of the center of
The three units ofa half-

have its individual pipe 17, or one unit may
have an individual pipe and others a pipe In
common. At the left of Fig. 2 and illustrated
also in Fig. 1 the inner unit of the left-hand

half-rank has its individual pipe to the water-

leg, while the other two have a pipe in com-
mon. The eccentric disposition of the inlet
connection 14 in the base of the unit permits
by the turning of the unit upon its vertical
ax1s of the inlet being brought to an extreme
rear position or to an extreme forward posi-
tion or to a central position or to intermediate

positions, so as to suit and accommodate either

the individual or joint pipe system of connec-
tion with the water-leg. The fore and aft
rows of units are preferably arranged as seen
in Fig. 1, the lengths of the units increasing
from rear to front, the fire-box end of the
boiler being assumed as the rear end. This
arrangement facilitates dealing with the fire.
As seen in Fig. 2, the units of the half-rank
at the left have their bases on a common level,

and the corresponding half-rank at the right

may, if desired, have the bases arranged at
the same level—in other words, with all the
bases of the units of a given rank at a com-
mon level: but in some cases 1t may be desir-
able to have more head-room at the center of
width of the fire-box, and in that case the
units may be arranged as indicated at the
right in Fig. 2, where the bases of the more

- central units are elevated, thus making room
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for stoking appliances. It will be observed
in Fig. 1 that the heads of all the units of a
fore and aft row are ata common level, while,
as seen in Fig. 2, those of the transverse ranks
increase in height toward the center of the
fire-box. By disconnecting the appropriate
inlet pipe or pipes any given unit may be re-
moved tfrom the system, and by removing the
transverse rank nearest the fire-box tube-sheet
access 1s given to the fire-box ends of the
boiler tubes

The circulation in the units 1s in the pra,c—
tice found to be very rapid, the water coming
at comparatively low temperature from the
water-leg and rising rapidly and discharging
above the crown-sheet. As the circulation at
the fire-box end of the boiler is thus rendered
extraordinarily rapid, one or more of the units
may be availed of to increase the rapidity of
circulation of the water in the barrel of the
boiler, as illustrated in Fig. 7, showing one
unit thus availed of.

For this purpose circu- |

750,275

lation-pipe 18, as seen in Fig. 7, is provided
and connected with the base of one of the
units, preferably with one most contiguousto
the fire-box tube-sheet. The inlet end of this
pipe 18 draws water from the end of the boiler
farthest from the fire-box. It 1s immaterial
what course the pipe 18takes in passing from
its inlet-point to its connection with the unit;
but it is preferable that it be extended throu O'h
the fire-box tube-sheet and directly into the
barrel of the boiler, as shown in Fig. 7.

I claim as my 1nvent10n— |

1. In a steam-boiler, the combination, sub-

stantially as set forth, of a hollow head havmﬂ |

an outlet connection and having 1in ifs lower
wall a central and a surrounding series of ap-
ertures, a hollow base having an inlet connec-
tion and having inits upper walla central and
a surrounding series of apertures a tube en-
cgaging the central aperture of one of said
members and having a tapering fit in the cen-
tral aperture of the other member, and tubes
having right and left hand thread engagement
with the surrounding apertures of the two
members.

2. In a steam- boﬂel the combination, sub-
stantially as set forth, of a hollow head h‘Wmcr
an outlet connection and having in its lower
wall a central and a surrounding series of ap-
ertures, a hollow base having an inlet connec-
tion and having in its upper wall a central and
a surrounding series of apertures a tube
screwed Into the central aperture of one of

sald members and having a tapering fit in the

central aperture of the other member, and
tubes having right and left hand thread en-

gagement with the surrounding apertures of

the two members.

3. In a steam-boiler, the combination, sub-
stantially as set forth, of a barrel, horizontal
boiler-tubes therein, a tube-sheet in which the
end of said tubes are secured, a rank of inde-
pendent units disposed parallel with and near
said tube-sheet at one side of the horizontal
center of width of the tube-sheet, a rank of
independent units similarly disposed to the
other side of the horizontal center of width of
the tube-sheet, each of said units being formed
of a group of vertical tubes with a chamber
at each end of the group, water connections
from the lower chambers of the units to the
interior of the boiler, and steam connections
independent of each other from the upper
chambers of all the units to the inferior of
the botler.

4. Tn a steam-boiler, the combination, sub-
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stantially as set forth, of a barrel, horizontal

boiler-tubes therein, a tube-sheet in which the
end of said tubes are secured, a rank ot inde-
pendent units disposed par allel with and near
said tube-sheet at one side of the horizontal
center of width of the tube-sheet, a rank of
independent units similarly disposed to the
other side of the horizontal center of width
of the tube-sheet, an additional pair of ranks
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of independent units dlsposed near the first-

" mentioned ranks but farther from the tube-

IO

sheet, each of sald units being formed of a

group of vertical tubes with a chamber at each

end of the group, water connections from the

lower chambers of the units to the interior of

the boiler, and steam connections independent
of each other from the upper chambers of all
the units to the interior of the boiler.

5. In a steam-boiler, the combination, sub-
stantially as set forth, of a barrel, horizontal

N  boiler-tubes therein..a tube-sheet in which the
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end of said tubes are secured, a rank of inde-
pendent units disposed parallel with and near

sald tube-sheet at one side of the horizontal -

center of width of the tube-sheet, a rank of

independent units similarly disposed to the

other side of the horizontal center of width
of the tube-sheet, each of said units being
formed of a group of vertical tubes with a

chamber at each end of the group, water con-

nections from the lower chambers of the units
to the interior of the boiler, and steam con-
nections independent of each other from the
upper chambers of all the units through the
crown-sheet to the interior of the boiler.

6. In a steam-boiler, the combm&tlon, sub-

stantially as set forth, of a barrel, a fire-box,
fire-box tube-sheet, homxonbal boﬂel -tubes, a
rank of 111dependent units each formed of a

group of vertical tubes with a chamber at each

end of the group, disposed parallel with and
near said tube-sheet connections from the up-
per chambers of the units thr ough the crown-
sheet of the fire-hox to the mtel 1or of the
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boiler, and connections from the lower cham-

bers of the units through the side sheets of
the fire-box to the water-legs of the boiler the
units composing the half-rank at one side of

the center of width of the fire-box having their
lower ends at levels iner easing in hew‘ht to-
ward the center of width of the fire- box

7. In a steam-boiler, the combination, sub-

“stantially as set forth, of a barrel, a ﬁre-box,

fire-box tube-sheet, horizontal boiler-tubes, a

rank of independent units each formed of a

group of vertical tubes with a chamber at each
end of the group,
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disposed parallel with and .

near sald tube-sheet, connections from the up-

per chambers of the units through the crown-
sheet of the fire-box to the interior of the

boiler, and connections from the lower cham-

bers of the units through the side sheets of

the fire-box to the water-legs of the boiler the

units composing the half-r: ank at one side of
the center of width of the fi
upper ends at levels increasing in hewht to-
ward the center of width of the re-hox.

EUGENE U. GIBBS.

Witnesses:
E. B. EDWARDS,:
- M. ALEXANDER.
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