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UNITED STATES

PaTeENT OFFICE.

WILLIAM W. GREGG, OF ELMIRA, NEW YORK.

LOCOMOTIVE.

SPECIFICATION forming part of Letters Patent No, 654,060, dated July 1'7, 1900.
Application filed November 24, 1899, Serial No. 738,206, (No model.)

To all whom it may concern:

Be it known that I, WILLIAM W. GREGGE, a
citizen of the United States, residing at El-
mira, in the county of Chemung and State of
New York, have invented new and useful Im-
provements in Locomotives, of which the fol-
lowing is a specification.

This invention relates to locomotives, and
has for its object to provide a locomotive with
separate and distinct grates placed in whole
or in part one above the other, said grates be-
ing arranged in separate fire-boxes and com-
bined with two boilers also placed in whole or
in part one above the other, the upper fire-
box communicating with the upper boiler and
the lower fire-box communicating with the
lower boiler, the smoke and produets of coms
bustion after passing through the respective
boilers escaping finally into a common cham-
berorsmoke-box and from thence ont through
the smoke-stack.

It also has for its object to employ in con-
nection with such an arrangement and com-
bination of duplex boilers and fire-boxes two
pairs of coupled driving-wheels of the well-
known ‘““American” type, said wheels being
of very large diameter, the axle of the rear
drivers being arranged between the upper
and lower fire-boxes and the axle of the for-
ward drivers being arranged between the up-
per and lower boilers, the lower boiler and
lower fire-box being detachable from one an-
other and separately removable from the up-
per boiler and upper fire-box and from the
frame carrying said upper boiler and upper
fire-box, thus permitting the front and rear
drivers, with their axles, to be separately re-
moved from the frame when the lower boiler
and lower fire-box, respectively, are removed.
By means of such an arrangement the lower
boiler and lower fire-box may be separately
remeved for cleaning or repairs, each pair of
drivers may be separately removed for re-
pairs or returning, very large drivers may be
employed, permitting high sustained speeds,
the entire-weight of the locomotive is carried
on four drivers and a forward truck, the cen-
ter of gravity is comparatively low, thus as-
suring safety, and, finally, very large total
grateareasand heating-surfacesare obtained,
giving great coal consumption and conse-
quent power.

To these ends my invention consists in the
features and in the arrangement and combi-
nation of parts hereinafter described,and par-
tienlarly pointed out in the claims following
the description, reference being had to the ac-
companying drawings, forming a part of this
specification, wherein— .

Figure 1is a longitudinal sectional view of
a sufficient portion of a locomotive to illus-
trate my invention. Fig. 2 is a transverse
sectional view on the line 22 of Fig. 1. Fig.
3 is a similar view on the line 3 3 of Fig. 1,
and Fig. 4 is a detail view illustrating one
means for detachably connecting the lower
boiler and lower fire-box frames to the main
locomotive-frame. -

Referring to the drawings, the numerals 1
and 2 indicate, respectively, the front and
rear driving-wheels, and 3 and 4 their axles,
constructed in the usual manner, exceptthat
the drivers are made of much greater diame-
ter than usual.

The numeral 5 indicates the lower boiler,
and 6 the lower fire-box, while the numerals
7and 8, respectively, indicate the upper boiler
and upperfire-box. Both fire-boxesaremade
as long as practicable and as wide as the
space between the opposite drivers will per-
mit. As shown, the axle 8 of the forward
drivers is arranged between the upper and
lower boilers, and the axle 4 of the rear driv-

ers is arranged between the upper and lower

fire-boxes. KEach fire-box as usual comprises
a grate 9, below which is arranged an ash-pit
10, forming the bottom of the fire-box, a
crown-sheet 11-forming the top, water-legs 12
forming the sides and rear end of the fire-
box, and in the upper fire-box a flue-sheet 13
and a water-leg 13* and in the lower fire-box
a water-leg 14, forming the front ends of the
fire-boxes.

The upper boiler 7 is provided with a num-
ber of fire-tubes 15, which extend through
the flue-sheet 13 at one end and into the
smoke-box 16 at the other end, from which
smoke-box leads the smoke-stack 17. As
shown, the tubes 15 arearranged in thelower
portion of the boiler 7. The heat, flames,
and products of combustion pass from the
fire-box 8 through the tubes 15 and out into
the smoke-box 186.

The lower boiler 5 is provided with fire-
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tubes 18 and 19, which are arranged in the
boiler, from bottom to top thereof, and bolted
or otherwise detachably fastened to the rear
end of the boiler 5 and to the front end of the
fire-box 6 is a combustion box or chamber 20,
which at its upper end is bolted or otherwise

detachably fastened to a smoke and heat flue

or passage 21, said flue or passage at its up-
per end being bolted or otherwise detachably

fastened to the frout end of the upper fire-

box 8 and to the outside sheathing 42 of the
smoke and heat flue or passage 41, which
passage 41 is formed by the shell 22 of the

upper boiler 7 and by plates or a sheathing’

42, attached to the lower portion of said up-
per boiler 7, said passage opening at its for-

ward end, as shown, into the smoke-box 16.

An outlet 23 is formed in the upper portion
of the front end of the lower fire-box, and ar-
rangedin the combustion-chamber 20 in front
of said outlet is a downwardly-inclined de-
flector 24, which at its lower end separates
the lower tubes 18 from the upper tubes 19.
The said deflector 24 is bolted or otherwise
detachably fastened to the lower fire-box 6
and to the lower boiler 5.
bustion chamber 25 connects the forward ends
of the tubes 18 and 19. The smoke, flames,
and products of combustion pass from the fire-

box 6 through the outlet 23 and are deflected .
downward by the deflector 24intothe tubes1S, -

through which they pass into the smoke or
combustion chamber 25, and from the latter
they return through the return-tubes 19 into
the combustion-chamber 20 above the de-
flector24, thence upward through the passage
21 alongside of the front end of the upper fire-
box, thence into and through the passage 41,
beneath the upper boiler7into the smoke-box
16, where they mingle with the smoke and
gases from the upper boiler, and finally pass
off through the smoke-stack 17. The water-
legs on both sides of the upper and lower fire-
boxes are connected by the pipe 26, while the
water-spaces in the two boilers are in similar
manner connected by the single pipe 27 and
on both sides by the pipes 28. The water-leg
14 in the front end of the lower fire-box is
eonnected on each side with the lower boiler
by the pipe 29 and with the upper boiler by
the pipe 30. By the arrangement of pipe
connections referred to a free circulation of
water and steam is maintained between the
water-legs and water-spaces of the two fire-
Dboxes, between the two boilers, between the
lower boiler and the water-legs of the lower
fire - box, and between the water-legs and
water-spaces of the lower fire-box and the
upper boiler.

is made in sections detachably united by
couplings 31 or by bolted connections of or-
dinary or any suitable construction, whereby
the upper fire-box and upper boiler may be
disconnected from the lower fire-box and
lower boiler.and the lower fire-box and lower
boiler may be disconnected from one another

A smoke or com-

Each of the pipes referred to-

when it is desired to remove the lower fire-
box and lower boiler or either of them.

The disposition, number, and size of the
pipe connections referred to and as shown in
Fig. 1 may be altered or changed as desired.

The upper boiler and upper fire-box may
be attached to the locomotive-frame in the
usual or in any suitable manner; but the
lower boiler and the lower fire-box are remov-
ably attached to the frame in such manner
as will permit of their being easily detached
and removed, either both together or each
separately by itself. " In Fig. 4 I have illus-
trated one method of thus connecting the
lower boiler and lower fire-box to the locomo-
tive-frame, wherein the numeral 32 indicates
the main portion of the frame to which the
upper boiler and upper fire-box may be at
tached in the usual or in any suitable man-
ner. Tothe under side of the main frame 32
are firmly but detachably bolted by bolts 33
and 34 pendent hangers 35 and 36, respect-
ively, to which are securely fastened thelower
boiler and lower fire-box. The axles 3 and 4
of the forward and rear drivers are removably
fitted in axle boxes or bearings 37 beneath the
main frame 32. To remove the lower boiler,
the detachable plate 38, forming the front of
the smoke flue of passage 21, is unbolted and
removed, the side plates of said passage 21,
which are similar to the plate 38 and are simi-
larly arranged, but not shown, are unbolted
and removed, the pipes 27 and 28 are un-
coupled or unbolted, the deflector 24 is unfas-
tened and removed, the pipe 291is uncoupled,
the detachable bottom 40 of the combustion-
chamber 20 is unbolted from the lower boiler
5andlower fire-box 6 and removed, thesides of
said combustion-chamber 20,which aresimilar
to the bottom 40 and are similarly arranged,
but notshown, are unbolted and removed, and
finally the bolts 83 are unbolted and with-
drawn, thus entirely detaching and-discon-
necting the lower boiler 5. To remove the
lower fire-box, all the detachments and re-
movals necessary to the removal of the lower
boiler, as just specified, excepting that of the
pipes 27 and 28 and that of the bolts 33, are
effected, and in addition thereto the pipes 30
and 26 are uncoupled or unbolted, the detach-
able plate 39 forming the back of the passage
21 is unbolted and removed, and, finally, the
bolts 34 are unbolted and withdrawn, thus en-
tirely detaching and disconnecting the lower
fire-box. Each pipe before mentioned and
shown in Fig. 1, excepting pipe 27, which is
placed in the middle longitudinally of the
upper and lower boilers, has a corresponding
pipe (not shown) on the opposite side of the
locomotive. 'When the lower boiler is de-
tached and removed, the main drivers and
axle may be removed from the frame in the
usual manner and similarly the rear drivers
and axle may be removed from the frame
when the lower fire-box is detached and re-
moved. Thus each pair of drivers and its
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axle may be removed for repairs and for re-
turning in order to correct irregularities in-
cident to the usual wear of the faces of the
wheels.

Asshown, the bottoms of the smoke or com-
bustion chambers 20 and 25 are depressed
slightly below the bottom of the lower boiler
5 in order that the accumulation of cinders
and sparks in said chambers may not block
or clog the flues in the lower boiler. The
bottom of the smoke-box 16.is also depressed

~ below the passage 41 in order that the accu-
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mulation of cinders and sparks in the smoke-
box may not block or clog said passage or the
flues of the upper boiler 7.

The numerals 43 and 44 indicate projecting
shelves or platforms which are attached to
the upper and lower fire-boxes, respectively,
while45 and 46 indicate corresponding shelves
or platforms projecting from the tender,
which, together with the usual aprons 47 and
48, form platforms from which the fire-boxes
are fired. The tender (not shown) is of the
usualstyle, but modified sufficiently at its for-
ward end to admit of the use of the aforesaid
two separate platforms 45 and 46, one above
the other, from which the fire-boxes 6 and 8
may be conveniently fired and attended to.

Af the rear ends of the upper and lower
ash-pits 10, which are otherwise inclosed, are
openings for the admission of air from with-
out to the under sides of the upper and lower
grates 9,and insaid openings are fitted doors
51 and 52, which' may be independently
opened and closed and adjusted at any de-
sired angle in order to regulate the admis-
sion of air to the fire-hoxes. By such an ar-
rangement of independent and adjustable
draft-doors the drafts of the upper and lower
fire-boxes may be so regulated that each will
receive its proportionate amount of air for
supporting the proper combustion of the fuel,
and, further, whenever one furnace for any
reason requires more than its normal share
of the total draft such extra draft may be
supplied by closing the draft-doorof the other
furnace, the draft-door of the furnace to be
affected remaining open, thus eausing prac-
tically the entire force of the partial vacuum
created by the exhaust or blower to be ap-
plied to the furnace needing it. By means
of such draft-doorsthe two furnaces are ren-
dered practically independent of one another.

The water-line is denoted by the nmerals
49 and 50.

Having described my invention, what I
claim is—

1. In a locomotive, the combination with
two separate fire-boxes disposed one above
the other, of two separate boilers also dis-
posed one above the other, the upper fire-box
communicating with the upper boiler and the
lower fire-box with the lower boiler, substan-
tially as described.

2. In a locomotive, the combination with
two separate fire-boxes disposed one above
the other, of two separate boilers also dis-

posed one above the other, the combustion-
chambers of the fire-boxes having no com-
munication onewith the other, the upper fire-
box communicating with the upper boiler and
the lower fire-box with the lower boiler, and a
smoke-chamber disposed at the forward end
of the locomotive and arranged to receive the
smoke and gases from the respective fire-
boxes after they have passed through the
boilers and before they enter the stack, sub-
stantially as described. '

3. In a locomotive, the combination with
two separate fire-boxes arranged one above
the other, of two separate boilers also ar-
ranged one above the other, the upper fire-
box communicating with the upper boiler and
the lower fire-box with the lower boiler, said
lower fire-box and boiler being removable,
substantially as described.

4. In a locomotive, the combination with
two separate fire-boxes arranged one above
the other, of two separate boilers also ar-
ranged one above the other, the upper fire-
box communicating with the upper boiler and
the lower fire-box with the lower boiler, said
lower fire-box and boiler being independently
removable, substantially as deseribed.

5. In a locomotive, the combination with
twofire-boxes and two boilers respectively ar-
ranged one above the other, the upper fire-
box communicating with the upper boiler and
the lower fire-box with the lower boiler, of
front and rear drivers the axles of which are
respectively arranged between the boilers and
fire-boxes, the lower boiler and fire-box being
removable to permit the removal of the front
and reardrivers and theiraxles, substantially
asdescribed.

6. In a locomotive, the combination with

two fire-boxes and two boilers respectively ar-

ranged one above the other, the upper fire-
box communicating with the upper boiler and
the lower fire-box with the lower boiler, the
lower fire-box and boiler being removable, of
pipe connections detachably connecting the
water-spaces of the lower fire-box to the wa-
ter-spaces of the upper fire-box and the lower
boiler to the upper boiler, substantially as de-
seribed. _

7. In a locomotive, the combination with
two fire-boxes and two boilers respectively ar-
ranged one above the other, the upper fire-
box communicating with the upper boilerand
the lower fire-box with the lower boiler, the
lower fire-box and boiler being removable, of
pipe connections detachably connecting the
water-spaces of the lower fire-box to the wa-
ter-spaces of the upper fire-box and the lower
boiler to the upper boiler, and the water-
spaces of the lower fire-box to both boilers,
substantially as described.

8. In a locomotive, the combination with
two fire-boxes and two boilers respectively ar-
ranged oneabove the other and the lower fire:
box and boiler being removable; the upper
boiler being provided with straightway tubes
communicating directly with the upper fire:
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box, and the lower boiler being provided with

straightway and return tubes, of a detach-

able combustion-chamberinterposed between
the lower fire-box and boiler and communi-
cating at its upper end with a detachable up-
wardly-extending flue, a smoke-box, a pas-
sage extending along the lower outside por-

tion of the upper boiler and connecting said

vertical lueand smoke-box, a detachable de-

flector disposed in the combustion-chamber

and operating to direct the gases and prod-
ucts of combustion from the lower fire-box
intothestraightway tubesin the lowerboiler,
and a combustion-chamber connecting the
straightway and return tubes in the lower
boiler, substantially as described.

9. In a locomotive, the combination with
two boilers and two fire-boxes respectively ar-
ranged one above the other, the lower fire-
box and boiler being removable, of two plat-
forms disposed one above the other at the

rear of the fire-boxes, two corresponding fir-

ing-platforms disposed one above the other,
and aprons connecting said platforms, sub-
stantially as described.

10. In a locomotive, the combination with
two fire-boxes and two boilers respectively ar-
ranged one above the other and the lower fire-
box and. boiler being removable, of two sep-
arate inclosed ash-pits, one to each of said
fire-boxes, each ash-pit being provided with
a draft-door through which air is admitted to
the fire-box, said draft-doors being independ-
ently adjustable at any desired angle so as
to regulate the admission of air to said fire-
boxes, substantially as described.

In testimony whereof I have hereunto set
my hand in presence of two subseribing wit-
nesses. :

WILLIAM W. GREGG.
Witnesses:

Roscius MORSE, Jr.,
J. H. BURGESS.
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