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UNITED STATES PATENT OFFICE. 

WILLIAM E. KELLY, OF NEW BRUNSWICK, NEW JERSEY. 

STEAM - BOLER. 

SPECIFICATION forming part of Letters Patent No. 897,180, dated February 5, 1889. 
Application filed September 22, 1888, Serial No. 286,101 (No model.) 

To all whom it may concern: 
Be it known that I, WILLIAM E. KELLY, of 

New Brunswick, in the county of Middlesex, 
in the State of New Jersey, have invented a 
certain new and useful Improvementin Steam 
Boilers or Generators, of which the following 
is a specification. 

I will describe a boiler embodying my im 
provement in detail, and then point out the 
Various novel features in the claims. 

In the accompanying drawings, Figure 1 is 
a sectional elevation of a steam boiler or gen 
erator embodying my improvement. Fig.2 is a 
partly-sectional front elevation of the same. 
Fig. 3 is a vertical section taken at the plane 
of the dotted line at a, Fig. 2. Fig. 4 is a 
horizontal section of certain parts, taken at 
the plane of the dotted line y), Fig. 3. Fig. 
5 is a front View of two headers of the steam 
boiler or generator. The upper of these head 
ers has the front covers removed. The lower 
has but one of its covers removed. Fig. G is 
a vertical section of this header, taken at the 
plane of the dotted line Fig. 5. Fig. 7 is 
a vertical section of this header, taken at the 
dotted line at t', Fig. 5. Fig. S is a horizontal 
section of certain parts of this header. Fig. 9 

et a 
is is 

is a vertical section of a similar header, illus 
trating a modification. 
Vation of two similar headers. 
one has one of its covers removed. 

Fig. 10 is a front ele 
The upper 
The lower 

one has the entire front removed, and is 
therefore shown in section. Fig. 11 is a ver 
tical section taken at the plane of the dotted 
line ' ', Fig. 10. Fig. 12 is a vertical section of 
a similar header, taken as indicated by the 
dotted line u ul, Fig. 10, illustrating a modifi 
cation. Fig. 13 is a vertical section of a 
header of another form embodying the im 
provement. Fig. 14 is a sectional front view 
of this header. Fig.15 is a front view of two 
headers, each of which is of substantially-tri 
angular shape, an intermediate header being 
illustrated in dotted outline and an interme 
diate tube or nipple being illustrated in full 
outline. 

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

It will be seen that I have illustrated my 
improvement in a type of boiler consisting, 
essentially, of inclined water-tubes B, head 

ers A, connected to the ends of these tubes 
and connected together up and down in Series 
by means of nipples, and a drum, C, arranged 
above the inclined tubes and headers and 55 
connected near the ends to the headers. 
The headers A in all the figures, excepting 

only Figs. 13, 14, and 15, are severally of an 
approximately-rhomboidal shape, having a 
parallel top and bottom, (t' (, parallel in- 6o 
clined side portions, act', vertical side por 
tions, act', above the inclined side portions, 
and vertical side portions, act, below the in 
clined side politions. Each rhomboidal 
header has a transverse brace consisting of 65 
an inclined-portion, a”, a vertical portion, Ct", 
above the inclined portion, and a vertical por 
tion, a, below the inclined portion. Each 
rhomboidal header is divided by said trans 
verse brace into two substantially-triangular 7o 
portions. The form of header shown in Fig. 
15 corresponds with one of the two triangular 
portions of the rhomboidal header, being Sub 
stantially of triangular shape. 
Each of the rhomboidal headers has two 75 

triangular openings, ct' a'. The fronts of 
the headers adjacent to these openings are 
faced suitably to receive covers A' of trian 
gular shape. It will be seen that the trian 
gular openings of each of these headers are 8o 
reversed, so that the apex of one will extend 
upwardly and a corresponding angle or cor 
ner of the other will extend down Wardly. 
Tubes B are secured to the backs of the 

headers. These tubes will preferably be se- 85 
cured to the headers by being expanded into 
the same. It will be seen that there are six 
of these tubes secured to each of the rhom 
boidal headers, and that they are so disposed 
as to be staggered. It will be observed that 9o 
three of the six are opposite each of the tri 
angular openings of the header. 
Not only is there a circulation between the 

tubes connected to different headers through 
the nipples, but also between the six tubes of 95 
each header. The latter feature is advan 
tageous, because the circulation is thereby 
more nearly equalized. 
The header illustrated in Fig. 15 is sub 

stantially triangular in form, it having a top, 1 Oo 
a', a bottom, a, two converging inclined side 
portions, act', two vertical side portions, a 
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(t", above the inclined side portions, (ta', and 
two vertical side portions, at a, below the in 
clined side portions, a ('. This triangular 
header has one substantially-triangular open 
ing, ct, in the front. Fitted to this is a 
single triangular cover, A. 
Three tubes, B, are secured to the back of 

this triangular header. They are disposed in 
the position of the apices of a triangle, and 
are opposite the triangular opening in the 
front of the header. 

I have in Fig. 15 illustrated two headler's 
arranged one above another at such a dis 
tance apart that another header can be placed 
intermediate of them, as indicated in dotted 
lines. I have shown in this view that a header 
can be entirely removed and replaced by a 
tube, D, inserted and expanded in the holes 
With which the tubes and drums of the headl 
er's are provided for the nipples, which are 
employed to secure adjacent headers together 
when they are arranged in continuous series 
one immediately above another. This tube 
) will not be used as a permanent part of 
the structure, but merely as a connection be 
tween two headers when an intermediate 
header is removed because of some defect in 
it or in the tubes B secured thereto. It is a 
connection which enables the owner of a 
boiler to use it even after an accident to one 
of the headler's or one or more of the tubes 
connected to it. 

In Figs. 13 and 14 I have illustrated a 
header, which may be of rectangular shape, 
made substantially in the form of a long hori 
Zontally-extending box. It is shown as hav 
ing tubes B connected to the back in one row. 
Opposite each tube B a hand-hole, (i,is shown 
as arranged. A cover, A', is applied to this 
opening. The cover A' in this instance is 
shown as of an ellipsoidal form. 
Having now given a general idea of the 

style of boiler which I have selected to illus 
trate my improvement and explained some of 
the many forms of header's in which certain 
features of my improvement may be embodied, 
I will now take up those features of the in 
provement which relate to the manner of se 
curing the covel's of the headers in place. 
The left-hand compartment of the upper 

header (shown in Fig. 5, and also appearing 
in Fig. 6) is represented as having a suitably 
shaped eye, E, secured to the back. The ends 
of this eye are shown as enlarged, and are se 
cured to the metal forming the back of the 
headler by casting such metal around them. 
The rounded portion of the eye extends into 
the interior of the headle'. 

F is a bolt provided at the rear end with a 
hook engaging with the eye E. The forward 
end of this bolt is externally screw-threaded, 
extends through the cover A', and is fitted 
Outside the cover with a nut, G, whereby it 
may be made to secure the cover in place. 
The hook is an open hook, and hence the bolt 
may be disengaged from the eye whenever 
desilable. 
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The left-hand compartment of the lower 
header (represented in Fig. 5, and also appear 
ing in Fig. (3) has a large eye, E', secured to 
the back. This eye is made in the form of a 
ring with a shank. The shank has an en 
larged end. The metal forming the back of 
the header is cast around the enlarged end of 
the shank to secure the eye in place. The 
bolt F of this compartment of the header is 
short and has at the inner end a hook capa 
ble of engaging with the eye E'. The outer 
end of this bolt is scle wed-threaded and has 
a nut, G, applied to it. The eye is concentric 
with the nipple-holes and so large as not to 
interfere with the expanding-tool employed 
to secure the nipples. 
The right-hand compartment of the upper 

header (shown in Fig. 5) has two cheek-pieces 
or lugs, E, secured to it. These two lugs 
are formed together, with a space between 
them. The structure of which they form part 
is provided with a flanged or enlarged end, 
and is secured to the back of the header by 
Basting the metal of the header around it. 
The bolt F of this compartment is provided 
with an eye. A pin, H, passes through the 
lugs E° and through the eye of the bolt, F, so 
as to secure the bolt detachably to the back 
of the header. The front end of the bolt is 
externally screw-threaded and has a nut, G, 
applied to it outside the cover. The combina 
tion of parts last described is also illustrated 
in Fig. 7. - 
The right-hand compartment of the lower 

header (shown in Fig. 5) has a cover secured 
to it by means illustrated best in Figs, 7 and 8. 

E° E designate two hooks having enlarged 
ends. They are secured to the header by cast 
ing the metal forming the back of the header 
around their enlarged ends. The hooks are 
so all'anged as to cross each other-in other 
words so that the hooked extremity of one 
hook will extend downwardly and the hooked 
extremity of the other hook will extend up 
Wardly. These two hooks are arranged some 
little distance apart, as may be best under 
stood by reference to Fig. S. 
F designates a bolt provided at one end 

with an eye and at the other end with an ex 
ternal screw-thread. This eye may be in 
serted between the two hooks E° E and then 
twisted so as to engage with both hooks. 
screw - threaded end of this bolt extends 
through the cover and has applied to its outer 
end a nut, G. 
In the upper part of Fig. 9 I have shown 

an eye, E, secured to the back of the headler. 
This eye is quite a small one. Its shank has 
an enlarged rear end. The metal forming 
the back of the header is cast around the 
shank to secure it in place. A bolt, F, is 
provided at the rear end with a hook adapted 
to engage with the eye E. The outer end of 
the bolt F is screw-threaded and extends 
through the cover of the header. Outside 
the cover it has combined with it a nut, 

The eye, being small and arranged out of G. 

The 
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bolt F is externally screw-threaded, and has 

to its back-in the present instance by casting 
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the line of the nipple-holes, is not in the Way 
of the expander-tool employed to secure the 
nipples. 
The lower header (shown in Fig. 9) has a 

single hook, E", secured to its back. This 
hook is represented as secured in place by 
casting around its shank the metal forming 
the back of the header. A bolt, F, is pro 
Vided at one end with an eye adapted to en 
gage with the hook E'. The outer end of the 
bolt F is externally screw-threaded, and has 
combined with it outside the cover a nut, G. 
The upper header (illustrated in Figs. 10 

and II) is provided with three hooks, EEE9. 
These are shown as made together or as a 
triple hook. The shank has an enlarged end, 
and is represented as secured to the back 
of the header by casting around it the 
metal forming the back of the headle'. From 
these hooks E E E bolts F. E. E. extend. 
These bolts are provided at the rear ends 
with eyes engaging with the hooks E E E'. 
The bolts all diverge outwardly and extend 
through the cover. Their outer ends are 
screw-threaded externally, and have com 
bined with them nuts G. 
The left-hand compartment of the lower 

header (shown in Fig. 10, and appearing also 
in Fig. 11) has three hooks, El EiE'. These 
hooks are secured to the back of the head 
er. They are shown as secured by having 
the metal cast around their shanks. They 
are arranged to converge toward the front of 
the header. A bolt, F, is provided at the 
real' end with a triple hook. Links I en 
gage with the triple hook of this bolt and with 
the hooks E. E. E. The outer end of the 

combined with it a nut, G. 
The right-hand compartment of the lower 

header (shown in Fig. 10, and also appearing 
in Fig. 12) has three hooks, E. E. E., secured 
the metal in the back of the shanks around 
the looks. The shanks of these hooks extend 
directly forward, as these hooks do not con 
Verge. Bolts F", provided at the rear end 
with eyes, engage with these hooks, extend 
directly forward through the cover, and out 
side the cover have nuts G combined with 
them. These bolts, with their appurtenances, 
serve to secure the cover at three points. 

In Fig. 14 I have shown, as before stated, a 
header consisting, essentially, of a long rect 
angular box combined with a number of 
tubes, B, disposed in a single low and pro 
vided with a hand-hole opening and cover at 
the front opposite each tube. I have shown 
two hooks, E' E, secured to the back of this 
header-one above and one below the end of 
a tube, B. Links I engage with these hooks. 
It will be seen from Fig. 13 that the hooks E 
E. converge forwardly. The links I also con 
verge forwardly. A bolt, F, is provided at 
the rear end with an eye, to which the links 
I are secured. The forward end of this bolt 
is screw-threaded and extends through the 

8 

cover. A nut, G, combined with its outer end, 
secures the cover in place. 
The covers of the headel's shown in Fig. 15 

may be secured in place by any of the combi 
7 O 

nations of parts shown for that purpose in the . 
other figures. 

It will be seen that, in all the examples of 
the improvement for securing the covers of 
headers in place I provide a detachable con 
nection between the bolts and the rear of the 
header or an appurtenance of the latter. 
Although I have shown but one Way of Se 

curing to the back of the header those devices 
with which the bolts are to engage-namely, 
the method of securing the same by casting 
the metal of the header around theim-I do 
not wish to be restricted to this method of Se 
curing such devices, for obviously there are 
other appropriate ways. For instance, the 
device might have screw-threaded shanks and 
engage with tapped holes in the backs of the 
headers. 

I will now turn to features of my improve 
ment embodied in other parts of the boiler. 

It will be observed that at the upper end of 
the front series of headers, A, a Saddle or long 
header, IX, is arranged. This is provided with 
openings opposite the compartments of the 
several headers A immediately below it. Nip 
ples k are secured in these openings and in 
corresponding openings With which the adja 
cent headers A are provided. Preferably 
these nipples are secured by expanding their 
end portions. Opposite the openings in 
the header or saddle Tx, which are Over 
the openings of the outermost compartments 
of the adjacent headers A, I have provided 
turrets l'. These turrets are to accommo 
date the mandrel of the expander When 
the mandrel is inserted from the adjacent 
compartment of the contiguous header A. 
The expander may be seen in position at the 
right-hand end of the saddle IK in Fig. 2. A 
loose sleeve, k, is shown as inserted in the 
saddle to afford a bearing for the expandel' 
during the expanding operation. The front 
of the saddle is provided with hand-holes 
having cover's removably secured in place. 
There is a-hand-hole and cover in the front 
of the saddle in the same vertical plane With 
the turret l'. Such hand-hole is covered by 
a cover, l'. This cover may be secured in 
place by means of a bolt and a crow-bar ex 
tending across the hand-hole within the Sad 
dle. Each end of the saddle is also provided 
with a hand-hole fitted with a cover, k", which 
may be secured as just described. The sad 
dle is also provided in the front with other 
hand-holes fitted with cover's l'. 
The turrets are advantageous because they 

afford provision for using an expander in 
serted from below and accessible through the 
large hand-hole of the adjacent header A. 
The loose sleeves k afford suitable bearings 
for the expander. The hand-holes at the 
front in line With the turrets and those at the 
ends of the saddle afford opportunity for Wit 
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nessing the operation performed with the ex 
pander. 

J. (see particularly Figs. 1, 2, 3, and 4) 
designates standards or columns extending 
Veltically upward at opposite points. Two 
alre represented as arranged on each side of 
the boile'. Between each two which are on 
the saline side of the toiler a brace, J', is 
sho Wii as extended. It consists of a tube 

... O bearing against the opposite faces of the 

2O portions j. 

25 

3o ties of the brackets o' arms (''. 

35 

stall clairls ()' columns and a bolt extending 
through the columns and through this tube. 
The columns which are opposite each other 
on different sides of the boiler are similarly 
Collllected by l) races J. The collins J have 
secured to then near their upper ends brack 
(ts .J. 
in nei' surfaces of the standards or columns. 
They are provided with inwardly-extending 

These in Wardly-extending pol 
tions are provided with cavities j', in which 
are fitted roller's j. Above the roller's are 
loose plates f. Brackets or arms C are se 
cul’ed to the sides of the shell C, and extend 
OutWardly over the inwardly-extending por 
tions) of the lackets .J. The arms Chave 
cavities in their under sides. These cavities 
ille opposite the cavities.j' of the brackets J'. 
The loose plates fare located within the cavi 

The back 
ets Ol' arms C al'e provided with set-screws 
C. extending through them and bearing upon 
the loose plates.j. This combination of parts 
affords a convenient means for supporting the 
shell C, While adapting the different parts of 
the boiler to expand and contract freely. 
The set-screw's Cafford provision for adjust 
ing the parts into desired relations. 
While it is not necessary to provide the set 

40 S.Clews and the parts coacting with them at 

45 

eilch end of the boiler, they may advanta 
geously be provided at both ends. 
What I claim as my invention, and desire to 

secure by Letters Patent, is 
l. In a header, the combination, with the 

back of the heater, of a connection for a re 
movable bolt, said connection being of 
Wrought-iron or similar material fastened to 

These ) lackets are secured to the 

397,130 

the back of the header by having the metal of 
the back of the header cast around it, Sub 
stantially as specified. 

2. In a boiler, the combination, with the 
back of a header, of an eye-connection for a 
bolt provided with a shank having an enlarged 
end, said eye being secured to the back of the 
header by having the metal of the back of the 
header cast around the shank, substantially 
as specified. 

3. In a boiler, the combination, with a header 
having a detachable cover, of a bolt for Se 
curing the cover, an eye at the rear end of the 
bolt, and crossed hooks secured to the back 
of the header, substantially as specified. 

4. In a boiler, the combination of a longi 
tudinally - extending drum or shell, Water 
tubes, series of headlers at the ends of the 
tubes, and a transverse saddle arranged be 
tween a series of headers and the drum Or 
shell, and provided with openings opposite 
the header's immediately below and turrets 
above such openings, substantially as speci 
fied. 

5. In a boiler, the combination of a longi 
tildlinally - extending drum or shell, water 
tubes, series of headlers at the ends of the 
tubes, and a transverse saddle arranged be 
tween a series of headers and the drum Or 
shell, and provided with openings opposite 
the headers immediately below, turrets above 
such openings, hand-holes in the front in line 
with the turrets, and hand-holes at the ends, 
Substantially as specified. 

6. In a boiler, the combination, with a drum 
I or shell provided with laterally - extending 
brackets or arms, of standards or columns 
provided with inwardly-extending brackets, 
rollers between the brackets of the columns 
and the brackets or arms of the drum or shell, 
loose plates bearing upon these l'Ollers, and 
adjusting-Screw's extending through One pair 
of brackets or arms and impinging upon the 
loose plates, substantially as specified. 

WILLIAM E. KELILY. 
Witnesses: 

C. S. ATKINSON, 
GEORGE WENABLE. 
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