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70 all whom it Moy concern:

Be it known that I, GREORGE J. PERKI\TS

- Truckee, in the county of Nevede and State

. IO

of California, have mvented certain new and

useful Improv ements in. Locomotive or other

Water-Tube Boilers; andIdo hereby.declare
the following to be a full, eclear, and exact de-
seription of the 1nvent10n such as will enable

othersskilled in the art to Wthh it apnertems
to make and use the same.

This invention relates to steam boilers for |

locomotive engines, or any other internally | the outer end or pertmn of the combustion

fired boiler, and its object is to provide a steam

boiler Whlch shall contain a relatively large

amount of heating surface economically dis-
posed for the ebsorptton of heat, with such

-~ detailsof construction as will enable the flame

20

 rapid reduction of 1 temperature, thereby pre-

25

to pass a sufficient distance ‘to consume all

gases before being extinguished by the too

venting the escape of smoke and obtaining
perfect combustion; and also toobtain a posi-
tive circulation of water to prevent or re-
duce to a minimum, the deposition of sedi-

ment, increase facilities for the removal of’-_
suchsedlmeut reduce the expansion and con-.

- traction of the parts due tochangesof temper-

30
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ature, thereby lengthening its hfe, materially

increasing the eﬁ‘lmeney of the engine by re-

ducing the back pressure on the evhnders by

an enlarﬂ"ement of the exhaust nezzle, obtain
amore nearly uniform degree of heat through-

- out the length of the bmler to thereby obvi-
ate the use of an extreme deﬂree of beat, as

is now required, in the fire box of the present
type of locomotive boiler, by means of a softer
action on the fire, and by the same means
prevent the thr0W1n0' of sparks out of the
stack and avoiding the possibility of setting

fires along the track as isfrequently now the

case, increase the welght of engine and theére-

by add to its tractive power, and effect a ma-
terial reduction in the consumption of fuel

over the present type of locomotive boilers
by means of an increased quantity and supe-
rior quality of heating surface.

With these and other ob,]ects and advan-
tages in view, the invention consists of the
construction and enanﬂ‘ement of the several

.

~a citizen of the Umted States, residing a,t ,

e | e o o e S . L -

pa,l ts Whlch will be more f ully heremefter des
scribed and claimed.

In the drawmﬂ's-ﬂ—Fwnre 1is elon ﬂ'ltudmal
vertical section of a, loeomotwe boﬂer em-
bodymrf the invention and shown broken 33
away in its length., Fig. 2 is an end elevation
of the front end of the tube chamber, the
outer shell being also shown. Fw 3 18 a4 eross
sectional view ef the back ‘end of the tube
chamber and the outer shell. Fig.4 is a view 60
similar to Fig. 2, showing a mod1ﬁed form of
construetion. I‘w Hisa lonmtudnal view of

plpe showing the hinged valve therein. Fig.

6 is a detall view of one of the tubes, show- 65
ing a modified form of construction. Fig. 7

is a detail elevation of the inner end of one

of the combustion pipes. Fig.81s a sectional
detail on an enlarged scale, of portions of the

tabes and one of the sheets showing the beads jo
or shoulders. |

Similar numerals of reference are employed
to indicate GOI‘I‘GSpOIldII]D' parts in the several

Y 1eWSs.

Referrmcr to the dra,wmﬂ's ihe numeral 1 Vi

T(ilesktg'_:l:tetee a series of Vertwel water tubes hav-

ing arranﬂ'ed in alternation therewith at a cer-

:_ta,m pemt a series of transversely extending,

diagonal or angularly arranged tubes 2 which
terminate in an inner shell or tube chamber 8o
3 having parallel flat top and bottom sheets

4 and 5, end circular side sheets 6, to resist

i the eollepee in pressure or straln brouwht to

bear thereon. If desired,thesaid dlaﬂ'onal or
angular tubes may be used through the side 8 5
sheets to partially close the space between the
outer rows of the vertical tubes and said sheets
in order to prevent the escape of heat. The
said tube chamber 3,asshown in Fig. 2,is pref-
erably made of foursheets of metal with longi- go
tudinal seams and extends from the fire box |
7 to the smoke box 8, being practically a con-

tinuation of the fire box and crown sheet,

which, together with the transverse weter __
tubes, form a very efficient heating surface. gg
The water tubes are formed near their ex- |

| tremities with beads 9 by meansofarollertube

expander, which beads acts as shoulders to
support the sheets of the tube chamber, and
resist the collapseof thesame due to the steam 100
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and water pressure between the inner and | plying the tube chamber filled with trans-
verse tubes and heads flanged to conform to

outer shells. The said vertical tubes 1 may

be used exclusively from the back or fire box

end as far forward asis desired and set in par-
allel rows which are spaced longitudinally at
suitable distances, and at the back end are
spaced diametrically at suitable distances,
conforming tothetubechamberand closingin
toward the forward end, the tube chamber be-

ing smaller at the forward end to increasethe

draft and the water space and also to obtain
sufficient space between the inner and outer
shells to allow the movement of the forward
head or tube sheet,and accommodate expai-
sion and contraction of the tube chamber,
caused by the fire contact with the same and
thereby relieve strain on the seams in the fire
box. The forward head may be stayed to the
inner shell by means of longitudinal braces
10, The middle rows of vertical tubes may
be extended below the bottom sheet of the
tube chamber as far as desired to pick up a
lower strata of water and increase the circu-
lation of the same. From the point where the
angular tubes are desired they will alternate
with the vertical tubes, that is, a row of ver-
tical tubes is first arranged, a succeeding row
of diagonal or angular tubes, another row of
vertical tubes, and a further row of diagonal

or angular tubes extending across in a diree- |

- tion opposite to the first named diagonal or

35
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angular tubes, and so on 1n sucecession.
spaces between parallel rows of the diagonal
or angular tubes In the side sheets may be
stayed- by the employment of any suitable
brace or reinforcing device.

By means of pipes 11 from the forw ard end
of the smoke arch, as shown in Fig. 1, which
are supplied near their forward ez«:tremities

with automatic valves 12, hotairor steam may |

be admitted to form blowers to elongate the
flame and continue the combustion of the
gases. Thesaid pipesarecarried back toward
the fire box as far as desired, and fitted with
a return bend 13 with a small opening therein
for the passage therethrough of air or steam;
whichever may be used to promote combus-
tion of the gases. When running at a high
rate of speed a sufficient amount of air will
pass in through the said pipes to give the re-
quired amountof draft by the discharge of hot
air, which is materially facilitated by form-
ing or providing the outer or front ends of
the said pipes with funnel shaped opnmn
as at 14.

A pipe 15, as shown in dotted lines in Fig.
1, may be used from inside of outer shell to
direct the feed water after passing through

the check valve, throwing it upward, and

either forward or back and away from the in-
ner shell to cateh the downward circulation,
thereby avoiding the precipitation of sedl-
ment on the inner shell at the feed point.

As is plainly seen, this device can be
adapted to any ordinar y locomotive boiler by

The

|
|

sald tube chamber, except in case where a
new fire box or erown sheet is put in, or radial
stay fire box is used, in which case the for-
ward end of the fire box may be made to con-
form to the back end of the tube chamber and
thereby avoid the necessity of using the back
head, except from the bottom tube chamber
down to form water leg in front of the fire
box. The tube chamber or inner shell 13
carrying the water tubes is supported toavoid
vibration, by means of braces 16 connected to
the outer shell by rivets which ean be readily
put in after the inner shell is in position.
Any vertical tube back of where the diago-
nal or angular tubes begin can be renewed
through the top or inside-of chamber by bend-
ing the sameslightly and passing through the
top hole, then straightening and rolling from

the top end by means of a sectional pin for

the expander,

Anyof thetubesin advance of the diagonal
or angular tubes, that is, in advance of the
point ‘where the latter are located, may be re-
newed by asectionaltube formed with threads
attachably or detachably arranged, whereby

the parts thereof may be separated or con-
nected at will for convenience in positioning

the same properly within the tube chamber.
One of the sald tubes is fully shown in Fig.
6 and isadapted to be placed in position from

the outer part of the inner shell by success-
ively attaching the series of sectionsof which

it is composed and working it through in its
proper position,and may be rolled from either

end.

Water and steam spaces 17 surround the

tube chamber and fire box, and 18 designates
a steam dome having a dry pipe 19 leading
therefrom.

By means of washout plugs 20 placed in the
forward head, or outer shell, the tube cham-

ber and every tube can be readily reached by

hose to be washed out. T'he upper part of
the tube chamber is readily accessible for re-
pairs and purposes of cleaning through the
dome when the cap thereof is removed, which
can be effected in any of the usual ways.

It will be seen by the arrangement of trans-

verse, vertical and diagonal or angular water

tubes, as set forth,that a much larger extent
of available heating surface is had than has
hitherto been obtained in locomotive engines,
or in boilers of that character, allowing ma-
terial 1ncrease 1n the size of the steam eox-
haust, and thereby reducing the back press-
ure and increasing the eﬂiclenev of the en-
gine.

The action of the firein the Impxoved form

| of boilerin passing through between the tubes

and coming in contdct with and passing
around each one separately enables a thor-
ough utilization of the fire and consumption
of the gas before it reaches the forward end

removing thetubes and tube sheets, and su p- ) of the bmler whereas in the ordinary boiler
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the gas passes directly through the flues and
a large percentage escapes unconsumed

_through the stack.

‘The tubes employed in the form of boiler
set forth being short in comparison with the

longitudinal tubee hitherto used, the expan-

sion and contraction of the same, due to
changes of temperature, is proportionately
reduced, and the fire contact being the same
on the tube chamber as on the tubes, the ex-
pansion and contraction on. the .chamber
should be the same as on the tubes.

holes in the sheets,and the pressure being on
the inside of the tubes, instead of on the out-
side, ag in the ordinary type of boiler, will

~have a tendency to keep them tight rather

20

- shape.

30

35

than to make them leak, consequently, they
should run longer Wlthout repairs and the
life of the boiler be proportlonately length-
ened.

As shown in Fig. 4, a slight modifieation in
the construction of the tube_ chamber is
shown, and in this form the side sheets at the
point from which the diagonal or angular
tubes are located are flattened to an octagon
‘Inthisinstance thesuspending stays
are also employed and fully shown.

If desired, the side sheets of the tube cham-
ber may be strengthened by means of angle
or T-irons 22, riveted to the outside of the
same, with washers 21 between to allow the
circulation of water, or the said sheets may
be corrugated.

The device can be applied to any boiler at
about the same cost as a new set of tubes, the
tube ends being allsubmerged. Nosafety fire

~ends or spemel grade of tubes 18 required.

4.0
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This deviceis applicable to either loeomotwe,
marine, or stationary service.

Thisinvention also econstitutes an improve-
ment on Patent No. 483,473, granted to me
September 27, 1892,

It has been demonstrated by experiment
that the best results are obtained by extend-
ing the water tubes throughout the entire
length of the tube chamber in the vertical
and diagonal disposition shown in the for-
ward end thereof, and in practice such con-
struction will be cerned out, but if preferred,

‘the diagonal tubes may be omitted at any de-

sired pomt as shown in the rear portion of
the tube chamber in Fig.1. Inthis construec-
tion the side sheets of the inner shell must
be braced to prevent their collapse. No such
provision is necessary where the tubes extend
throughout the length of the tube chamber

- alternately in vertleel and diagonal relation

6o

as previously intimated.
Having thus described the invention, what

- 18 claimed as new is—

1. In a loecomotive steam engine or other
boiler, the combination with a ﬁre box, of a
tube chember, a series of vertical and diag-
~onal water tubes, the latter disposed in alter-
nation with the said vertical tubes, the sue-

Hence, .
there is nothing to loosen the tubes in the

and for the purposes specified.
5. In a locomotive steam engine, or other

cessive series of diagonal -tubes being ar-
ranged in reverse directions substantially as
and for the purpose specified.

2. In a locomotive steam engine or other
boiler, the combination with a ﬁre box, of a

tube chamber having flat top and bottom
sheets,and outwardly deflected sides, of a ver-
tical series of water tubes bracingly attached
attheirends to the said top and bottom sheets,

and a series of diagonal water tubes attached
bracingly at their ends to the outwardly de-
flected sides, the diagonal tubes being re-
versely disposed in succeeding order and hav-
ing -a vertical series of tubee arranged be-
tween them, substantially as descrlbed

7©

75

80

3. In a locomotwe steam engine or other

boiler, the - combination with a ﬁre box, of a
fube chamber composed of two or more over-
lapping sheets of metal, said tube chamber
being flat at the top and bottom and deflected
outward at opposite sides, and having its up-
per surface a continuation of the ecrown sheet
of said fire box and nearly on an elevation
with the same and communicating at one end
with the fire box and at the other end with

the smoke arch, and a series of vertical and

diagonal water tubes, the diagonal tubes be-
ing reversely disposed and interspersed with
the vertical tubes, which.latter are bracingly

attached at their ends to the said flat top and

bottom, substantially as specified.

e

95

4, In a locomotive steam engine or other

boiler, the combination with a fire box, of a
tube chamber, a series of water tubes ar-
ranged therein in vertical and transverse an-

-gular positions, of pipesentering the said tube

chamber for the admission of air or steam to
ald combustion and automatic valves in the
outer portions of said pipes, substentlally as

boiler, the combination with a tube chamber,
of pipes entering the same and having auto-
matic valves in their outer portions and re-
turn bends at their inner portions, the said

return bends having opemne;s therein for the

admission of smoke consuming jets into the
tube chamber, substantially as end for the
purposes epemﬁed

6. In a locomotive steam engine or other

boiler, the combination of a ﬁre box, a tube

ehember having its surface a continuetion of
the ecrown sheet of said fire box and substan-
tially on a level with the same and commus-

nicating at one end with the fire box and at

the other end with the smoke arch, water
tubes arranged vertically and diagonally or
angularlyin transverse directions, and an end
head or sheet at each end of the tube cham-
ber to connect the same with the fire box and
outer shell, the forward end being provided
with wash- out holes for the removal of sedi-
ment, and the said water tubes being pro-

vided near their extremities with beads or
shoulders, eubstantlally as end for the pur-

poses specified.
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7. In a locomotive steam engine or other | tened bottom into the water space, substan- 1o
boiler, the combination with a fire box, and | tially as deseribed, for the purpose set forth.
a tube chamber having its bottom side flat- In testimony whereof 1 have signed this
tened, of a vertical series of water tubes brac- | specification in the presence of two subserib-
5 ingly attached at their lower ends to the flat- | ing witnesses.

tened bottom of the tube chamber, the end - GEORGE J. PERKINS.
-~ tubes terminating about flush with the said Witnesses: -
flattened bottom, and the intermediate tubes - CHAS. 5. HYER,

projecting a short distance beyond the flat- | AUGUSTUS P. SCHELL.
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