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OFFICE.

NATHANIEL W. PRAIT, OF BROOKLYN, ASSIGNOR TO THE BABCOCK &
WILCOX COMPANY, OF NEW YORK, N, Y. |

SPECIFICATION for*ming part of Letters Patent No. 23,600, dated March 6, 1883,
| Application filed July 27, 1882. (No model,)

To all whom it may concern:

Be it known that I, NATHANIEL W. PRATT,
a citizen of the United States, residing at the
city of Brooklyn, in the county of Kings and
State of New York, have invented certain net
and useful Improvements in Boiler-Fronts;
and 1 do hereby declare that the following is
a full and exact description thereof’

My invention is more particularly intended
for what are known as the “ Babeock & Wil-
cox Water-Tube Boilers;” butsome advantages
thereof may be realized with other forms of
steam-generators. 3

My objects are to facilitate the construction

and the setting up of the parts to increase

their darability, and also to facilitate repairs

in case of fracture, or of other accldents to

any of the parts. By a judicioys dividing of
the boiler-fronts into separate parts I am en-
abled to construect the fronts for steam-gen-

erating apparatus of widely-varying eapacity

with a relatively small number of patterns.
The accompanying drawings represent what

1 consider the best means of carrying out my-

invention.

~ Figure 1 is an elevation of a front for a, Bab-
cock & Wilcox boiler having only one steam-
drum and one furnace. Fig. 2 is a longitudi-
nal section thereof, Fig. 3 is an elevation of
a front for a Babcock & Wilcox steam-gener-
ating apparatus containing six steam-drums
with but three {furnaces. The right-hand side
of this figure shows certain parts removed.
Figs.1to 3 are all on the same scale. g,
4 1s a front elevation of a part corresponding
to Fig. 3, the proportions of one part being
changed, whereby theaddition of certain pleces
at the base is necessitated. This figare is on
a larger scale than the preceding ficures. The
remaining figures represent details on a still
larger scale, and will be hereinafter referred
to. Fig. 5 is a horizontal section taken in the
plane of one of the confining-bolts. Kig. 6 is
a corresponding section in a parallel plane.

¥ig. 7 is a view of a portion of the back face

of one of the parts. Fig. 8 is a horizontal
section through a portion of the door-plate.
Fig. 9 is a corresponding section through a
portion of one of the doors. Fig. 10 is a ver-
tieal section. Fig. 11 is a horizontal section.

Similar letters of reference indicate corre-
sponding parts in all the figures.

Referring to Figs. 1 and 2, A A are columns
constituting the sides of the front and the eor-
ners.

B isthecornice orupper cross-beam, to which
the upper ends of the columns A are bolted,
as shown at «.

C 18 a stout cross-beam at about the level of
the crown of the furnace.

‘The opening between the eolumns A A and
the cornice B and cross-beam O is closed by
meansof a suitable door, D, which allows ready
access to the front connections of the water-
tubes, as will be readily understood. The part
of the front below the cross-beam C and be-
twveen the columns A A is formed by a door-
biece, B, cast with the proper openings and
faces for the fire-door and the ash-pit door or
doors. Both the cross-beam C and the plate
I are bolted to the columns A by bolts ¢ and
¢, and the beam C and plate E are also cou-
nected by means of bolts ¢/.  The parts € and
L, but more particularly the part C, are ex-
posed toa veryintenseheat. Bymakingthose
parts in separate pieces I not only allow for
the nnequal expansion and contraction, which
might result in breakage, but I am also ena-
bled to make the part B comparatively light,
while the beam C, which has to take up the
greatest amount of strain, can be made quite
bheavy. Fuarthermore, the fact that the seats
for the fire-doors and the ash-pit doors are cast
In one piece with the door-piece I increases
tbe resistance of the latter to warping; buatin
case the door-piece It should, notwithstanding
this fact, erack under some extraordinary cir-
camstances, the damage can be easily repaired
by removing the door-piece I8 and iuserting a
new one instead, while, if the parts C and E
were cast in one piece, the removal of such

one would be attended with great difficulties,
as 1s obvious on inspection of the drawings.
~In order to produce a better aspect of the

-entire structure when completed, I propose to

cover the joint between the beam C and plece
E by means of a plate, F, which may carry the
name or address of the builder or any other
information for the public; or such plate F
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may simply be provided with more or less
“elaborate artistic ornaments.’ This plate I of-
fers, also, another advantage, inasmuch as by
its use I avoid the necessity of making a good
fit on the line of the joint between the beam C
and plate K. o
Referring to Fig. 3, it will be seen that I
utilize in a great measure the parts as above
described for composing the front of steam-
oenerating apparatus having any desired num-
ber of steam-drums and furnaces. According
to the construction illustrated in this figure, 1
employ one furnace with two fire-doors and
two ash-pit doors (made in halves, if desired)

15 for every pair of steam-drums and their re-

spective water-tubes. The columns A A at |

the corners are the same as in the preceding
tigures. Between the furnaces I arrange ¢ol-
amns A/, the right and left sides of which are
exactly correspondent to the inner sides of the
corner columns, A. The columns A A’ A’ A
are connected at the top by means of a cornice
composed of three parts, B/ B* B’.  The parts
B’ B’ are counterparts of each other, their

25

off square, so as to be applied together, as
shown, and to meet in the center lines of the
columns A’ A’, to which they are bolted by
means of bolts a’. - |
Between each pair of columns—as A A’ or
Af Al—extends a cross-beam, €/, similar to
but longer than the cross-beam O of Fig. 1, and
the openings below said cross-beawms (' are
closed by means of two pieces, & E, exactly
corresponding to the piece Ii in Fig. 1. ,
A small casting, Z, may be used to hold each
~ pair of plates E together at the line of their
40 joint, near the bottom.

" Thbe opening opposite the front connections
between the water-tubes is in this case pret-
erably closed by means of two doors, D’ D/,
opening in opposite directions, and it will be
noticed that one single pattern will suffice for
both these doors, as the ecasting has simply to
be turned upside down to change it from a
right-hand to a left-hand door, and vice versa.

It will be seen from the foregoing that I can
conveniently construct fronts of steam-gener-
ating apparatus of widely-varying capacities
with only the following patterns: one right
and one left hand corper column, A A, one

‘middle column, A’, one cornice, B, one right
and one left haud cornice, BY; one central cor-
nice, B?, two transverse beams, C and C/, two
doors, D and I, one piece, E, and one set of
fire and ash-pit doors.
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I will now describe certain details of con-

6o struction by which I still further increase the

facility of manufacture, fitting, and mounting
of the parts. _ :

All the various pieces are intended to be

-~ ‘'made of cast-iron, and at each joint between

63 two pieces are made to overlap each other.

The underlapping part of the back pleces—as

the cornices at the joint with the columns, or

outer ends being formed similar to the ends ot
the cornice B in Fig.1. The inner ends of the |
parts B’ B/ and the ends of the part B? are cut |

273,600

the latter and the eross-beam at the joint with
the plate E—is formed with longitudinal lands
m m, respectively, and the corresponding outer
overlapping parts, or those presented to view,
are internally formed with a sufficient number

70

| of transverse ridges or lands, m’ m'. (See ¥ig.

—

4.) In this manner only few points of contact
of small area are formed, and the work of fit-
ting is reduced to simply chipping the short
transverse lands until they apply upon the lon-
gitudinal lands in the proper places in such
manner as to keep the parts in the desired rela-
tive positions when properly bolted up.
It is not necessary that the longitudinal
lands run along the entire length of the joint,
so long as they are presented opposite the
transverse land$ which are to apply against
them, and particularly at the corners of the
cornices B and B’ I prefer to omit them for
reasons of facility in casting, and to make
those lands m in front and at the sides of short -
length only. | . | -
In order to prevent the necessity of forming
a perfect corner between the surface of thein-
terior land of each pair of longitudinal lands
m and the adjacent forwardly-projecting metal,
I produce a depression, m?, between these sur-
faces, as shown in Figs.5 and 6. This feature
also prevents ronghness in casting in said cor-
ners under such conditions that the proper fit
with the adjacent piece would be interfered
with. The adjoining pieces are made with
their edges beveled off on the back face, as
shown at w3 in Figs. 5, 6,and 7,so0 as to leave
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but a very narrow edge to be trimmed for se-

curing a fit with the surface adjoining at a
right angle, thus avoiding considerable loss of
time in fitting. | | |
The transverse landsm/ are formed in pairs,
and between each pair is formed a hole for the
connecting-bolts a ¢, &e. The metal between
each pair of such transverselands is thickened,
as shown at m* in Figs. 5, 6, and 7, whereby
the strength of the casting around the bolt-
holes is restored, aud cracking at these places
is effectually prevented. - |
Tbe lags G/, forming the hinges of the sev-
eral doors, are all cast together with the vari-
ous parts respectively ; but instead of casting
them as solid lumps and then drilling the bolt-
holes through the entire thickness, I cast them
hollow or box-shaped—that is to say, with a
depression cored into them from the rear side
of the respective piece, as illustrated in Figs.
8 and 9. By this means every separate cast-
ing is made of more uniform thickness in all
its parts, thus precluding undue warping while
cooling, and the labor of drilling is greatly 125
reduced, as there are only two relatively thin
faces to be penetrated in every lug, instead ot
the entire depth thereof. This may be made
the subject of 2 separate application for patent.
'All the separate castings are properly
strengthened by being cast with suitable ribs
on their rear faces. This is particularly im-
portant at the places where the hollow lugs
project forward to a counsiderable distance.
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‘and abutting them together.
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As above deseribed, the use of one or more
intermediatecolumns, A/, makes it desirable to
nse a cornice composed of two or more sepa-
rate parts, the joint between these parts being
placed in the center line of the eolumns A’.
This joint is formed by simply chipping the
end » of the fronts of the cornices off squarely
Then the bolts »/

. are inserted through holes formed in the ribs

IQ
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. 1f the overlapping joint were employed to con-
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n*, which are formed at a short distance in-

ward from the extreme ends 6f the fronts of

the cornices, as shown in Figs, 4, 10, and 11,

80 that no fitting between the ribs is required.

The joints between each cornice and the cen-
ter column are made overlapping, aund are
formed by the use of the chipping-strips, as
above described. The combination of these
two forms of joints is peculiarly lmportant.

nect the two.cornices, the construction would
mvolve so much labor as to render it imprac-
ticable. On the other hand, if the: abutting-
Joint were used for conunecting both the cor-
nices with each other and with the column A/,
the structure would not afford sufficient rigid.
ity.
Joints, however, as shown, offers great strength
and stability of the parts, and at the same
time reduces the labor of fitting to a minimumn.

For burning various kinds of fuel it is de-
sirabie to coustruct the furnaces of various
heights. I provide simple means for allowing
this without necessitating a separate complete
series of patterns. This is effected by sim ply
having cross-beams C of varions depths. The
upper edge of the deeper cross-beam is always
brought at the same level with reference to the
columus A or A’; and in order to be able to
use the same door-pieces for all the various
heights of cross-beams, 1 simply raise the eol-
umns A A’ correspondingly and support them
on suitable bases, A2, Fig. 4, of the proper
height to admit the ordinary door-piece, K, the
sides of the latter applying in this case both
on the column A or A’ and on the bases AZ2.

I ¢laim as my invention—

1. In a boiler-front having lateral columns

connected at the top by a cornice or upper |

Cross-beam, a lower cross-beam, C, conuecting
the lateral columns at about the level of the
crown of the furnace, in combination with said
columns and with one or

closing the opening below the cross-beam, and

formed with openings and faces for the fire
and ash-pit doors, substantially as herein speci- |
fied,

joints, the combination of

Juints, the tapered edges

The combination of these two forins of

more door-pieces, B, |

12. The combination of lateral columns A A,

one or more intermediate columns, A/, outer
| cornices, B’ B/, with or without one or more

intermediate cornices, B2, two or more cross-
beams, C, at a lower level, and a suitable num-
ber of door-pieces, E, all constructed and ar-
ranged to form the front of a steam-generating
apparatus, substantially as herein specified.
o. Ina boiler-front composed of several cast-
ings constructed to overlap each other at the
chipping-strips or
lands, the surfaces of which are on all sides
elevated over the adiacent metal on the line
of the joint on one piece, with the pairs of
transverse lands, having the metal between

each pair thickened on the other piece, and

with conuecting-bolts passing one between each
pair of the transverse lands, substantially as
and for the purposes herein specified.

4. In a boiler-front composed of several cast-
ings constructed to overlap each other at the
of one piece adapted
to be easily fitted by chipping to snugly apply
against a corresponding face formed at an an-
gle with the front surface of the other piece,
in combination with the lands or chipping-
strips, forming suitable bearings on the over-
lapping parts of both pieces, and with means
for strongly securing the latter together, sub-
stantially as herein specified.

5. Inaboilér-front composed of three or more
upright columns, two or more cornices, and
suitable door-pieces for closing the space be-
tween the columns, the combination of the two

Joints n ' n%, m m’ a?, the former between two

cornices and the latter between the eornices
and the colamn supporting the Joined ends of
the cornices, substantially as herein specified.

b. As a combination of pieces tor com posing
boiler-fronts, the columns A or A A/, cornices
B, or B’ B/, or B’ B? B, door-pieces E, and
bases A% so as to allow the connection of the
columnsat about mid-height by meansof cross-
beams U of varying depths, substantially as
herein specified.

In testimony whereof I have hereunto set
my hand,at thecity of New York, this 25th day
ot July, 1882, in the presence of two subserib-
Ing witLesses,

NAT. W. PRATT.

Witnesses: .
A. H. GENTNER,
H. D. PERRINE.
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