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THOMAS J. MURRAY, OF BUTTE, MONTANA.

LOCOMOTIVE-ENGINE.'

SPECIFICATION forming pert of Letters Patent No. 610,075, dated August 30 1898

A_pp]_]_ca,tmn ﬁled September 28, 1897 Rerial No, 653 359

(No model )

To all whom it may concermn.: -
- Be it known thetl THOMAS J MURRAY of

Butte, in the county of Sllver Bow and State |

of "\dicntena, have invented new and . useful

Impr ovements in Locomotive - Engines, of
which the follcwmfr 1s a full, cleer z;md eﬂract-_

description.

Thisinvention relates to locomomve -engines
particularly adapted for use in cold chmates 5
and the object is to. provide a construction.
- whereby all of the heetms;' apparatus is suit-

ably incased and protected from cold air or

~snow, thus permitting the parts to retain

thelr heat and condense less steam on their
surfaces than would be the case were the

parts left exposed.

A further object is to prcwde an 1mprcved

means for heating air to be drawn through

. the furnace, to pr 0V1de means for heating the

20
| . &
_ 30
5

40

45

feed-water and admitting it to the bc11er and
to provide a simple construction of surfece

condenser from which the condensation is

returned to the water-tank. .

I will describe alocomotive-engine embody-
ing myinvention,and then pcmt out the novel
fea,tures 1n the eppended claims.

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-

cate cor responding parts in all the views.

I‘lﬂme 1 is a side elevation of a locomotive-
engine embodying my invention.
sectlcn on the line 2 2 of Fig. 3.
section on the line 3 3 of Fig. 2.
section on the line 4 4 of I‘w 3.

Plﬂ" 3is a
I‘r:'r 418 a

a section on the line 6 6 of Flﬂ' 9.
The locomotive will consist cf three drstmct

‘parts or frames, each carrying a number of
The main frame comprises

operating parts.
side ﬂ'udels 1, which extend the entire length

of the lcccmctwe and are trussed towether at
This main flame carries
coal-bunkers, water-tanks; ash-
pans, furnece, feed- heatel foot-plates, and a.

suitable intervals.
the boiler,

cab. The main frame. is supported on the
forward truck-frame 2 and a rear truck-frame

3.  Each truck-frame will be supported on six

W heele and each truck-frame consists of side

50

pieces ccnnected together by croesnpla,tee 4.

1

Fig.2is a

Flﬂ' oisa |
section on the line 5 5 of F I‘lﬂ* 2, and It 1g. 61 18 |

cylinder 10.

tween these pipes.

as they carry the high and low plessrure cyl-
inders, as will be he1emefter described.
The t1 ucks are connected to the main frame

80-as to swing relatively _th_ereto in a hori-

zontal plane, to allow the engine to round

eurves, by means of centermn'-pms 5, each
| 'e:x:tended through a bottom bea,rmﬂ*-plete 6,
mounted on a crcee-ber of the frame, a,nd,_

through & top bearmmplate 7, secured to a
cr css-ba,r 8 of the main frame. "Ball- bearings
9" are arranged in raceways formed in the

‘upper and 1ower bearing-plates, and one of
‘the bearing-plates (here shown as the upper

bearing-plate) has a peripheral flange, which

engages around the periphery of the lower

bearmmplete, so as to withstand the motive
force imparted to the total machine, or, in

‘other words, to withstand the shocks incident
to the running of the locomotive.
'beermwe will ellow a free movement in all |

The ball-

dlrectlcns radial to the center.

55
6o
65

70

The forward truck 2 carries at each side a
high-pressure cylinder 9 and a low-pressure -

The pistons operating in the

/5

cylinders of a side have t_helr stems connected

to a cross-head 11, which is connected to the

crank-shaft 12, enweﬂlnﬂ' with the drive-
wheels ef the forward truck The rear truck

‘3 also'carries at its opposite sides high-pres-
| sure cylinders 13 and low-pressure cylmders "
14. The pistons in each cylinder of a pair
‘have their stems connected to a cross-head 15,
which has a crank-rod connection 16 Wlbh the'

rear driving-wheels.

- Steam is adm 1tted to the forwmd hlgh -pres-

sure cylinders through a pipe 17, leading from

‘the steam-dome to the boiler 18 mounted on
This pipe 17 extends for-
‘ward ‘through the head of the boiler down
through the smoke-box and thence horizon-
tally to the steam-chests of the high-pressure

the main frame.

cylinders. I provide ball-and-socket con-
nections 19 and 20 between the vertical and

‘lower horizontal portions of the steam-pipe,

and I also provide a sliding connection 21 be-
18 obvious that the portion of the steem -pipe

turn relatively to'the other portion.

These trucks mey be conmdcred the engines, | pressure cyhnder by MeAns of a prpe 22 end

30

sle

95

By thle arrangement it -

carried by the boiler and the main frame may
Steam
is led into the steam-chest on the rear high-

100
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throucrh a header 460.
course lead into the rear chamber rearward

RO

95

6o

and extended longitudinally thereof.

o . 610,075 -

this pipe has similar ball-and-socket and slid-
ing connections as above described and for
tlle same purpose.

At the rear portion of the boiler 18 is a fire-
box 23, having a grate 24 and an ash-pan 25.
The ash-pan will be practically air-tight and
will be provided with the ordinary doors op-
erated in the usual manner for discharging
ashes. The products of combustion pass from
the fire-box between the water-legs 26 and
thence through the flues 27 into the smoke-
box 28, and fmm this smoke-box into the
smoke-stack 29.

Surrounding the smoke-stack 29 and spaced
therefromisa j acket 80, open at its top within
the cab 31, which isarranged at the front end
of the engine, and the space formed by this
jacket communicates with an ailr-heating
chest 32, supported by the forward trucks
This
communication is provided through holes 53
formed in the foot-plate 34 and the top of the
chest 32. The rear end of the air-heating
chest 32 has a flexible connection 35 with a
chamber 36, leading into the furnace or fire-
box below the grate. The exhaust-steam from
the forward cylinders flows through pipes 37,
which extend through the sides of the heat-
ing-chest 32 and commumcate with the inte-
rior of a boxing 38, and from the interior of
this boxing 38 a number of steam-tubes 39
extend longitudinally through the chest 32
and pass outward through the apper wall of
said chest just forward of the flexible con-
nection 35. These several tubes discharge
into a pipe 40, which has a flexible connec-

tion 41 with a pipe 42, which leads into the

rear end or rear chamber of a feed-water
heater arranged on the top of the boiler.
The feed-water heater comprises a shell 43
and steam exhaust-pipes 44. T'hese steam
exhaust-pipes at their rear ends extend
through a header 45 and at their forward ends
The pipe 42 will of

of the header, so that the steam therefrom
may pass through the tubes 44 into the cham-
ber at the forward end of the header. Itmay
be here stated that the locomotive will be en-
tirely inclosed within a housing comprising
side walls 47 and a roof 48.

Supported on the main frame over the rear
trucks is a tender comprising coal-bunkers
49 and a water-tank 50. The coal-bunkers
will be provided with suitable covers 51,which
prevent the entrance of snow, rain, or the
like, thus keeping the coal or fuel in a dry
condition, which will add materially to the
combustion. The water-tank 50 communi-
cates with feed-water tanks 52, and there is
a space between these feed- water tanks 52
through which coal may be received from the
coal- bunke1s 49, the coal discharging through
an opening 53. The fireman of course Will

be located in the space between the furnace
and the tender.

Arranged upon the roof 48 of the housing

- utilized for

is a surface condenser, here shown as consist-
ing of anumberof pipes 4, each one being ex-
tended downward at its forward end through
the roof of the housing and into the chamber

forward of the forward header of the feed-
water heater. The rear ends of these pipes

communicate with the interior of a chest 55,
and from this chest 55 pipes 56 lead 1nto the
tanks 52. There will be as many of these
pipes 54 as will give the required surface for
the condensation of the exhaust or waste
steam from the cylindersoftheengine. Theilr
diameters will be of the most suitable for a
surface condenser having air as the cooling
medinm. These tubes will be arranged in
two, four, or more tiers high and will ha,ve 2!
sh-:-ht downward slope to the rear, so that the
watel will run into the box or chest 55, 'The

70

75

30

chest or box 55 will be provided with suitable

safety-valves 57 to prevent the bursting of the
condensing-pipe by any overpressure of steam
and also to prevent the water rushing up the
other pipes 56 and thus flooding the condenser
when the steam is shut off, thus forming a
vacuum in the condenser. Water is fed into
the feed-water heater from the tank through
a pipe 58, comprisinga valve 59and an ejoector
60,receiving steam through the steam-pipe 61
and water is discharged by gravity from the
feed-water heater through a pipe 62 into the
boiler 18. This pipe 62 has a valve 63, the
stem of which is provided with a crank 64,
from which a rod 64* extends to a suitable

‘place tocome under the control of the fireman.

Arranged in the smoke-stack 29, forward of
the smoke - box, is an induction-fan 65, the
shaft of which extends through the smoke-
stack and jacket 30 and connects with a suit-
able motor in a casing 66 within the cab 31.
The several steam-cylinders and the piston-
stems will be inclosed in suitable casings 67,
so as to protect them from cold air, snow,
and the like. These casings will be provided
with doors, which may be opened when it 1s
desired to oil the bearings.

Between the rear sets of cylinders is an air-
beating box 068, which may réeceive atmos-
pheric air through an opening 69 in the bot-
tom wall of said boxing. The exhaust from
the rear cylinders
a steam-box 71, with which one end of a se-

ries of steam- plpes 72 communicates, the other

end of said pipes connecting with a steam-box
73 in the lower part of the air-heating box.
From this steam-Dbox 73 a pipe 74 leads to a
connection with the pipe 42, leading to the
feed-water heater. The laterally-extended
portion of this pipe 74 will be provided with
a flexible connection 75 to receive the side
thrusts of the engine. Irom the air-heating
box 68 a pipe 76 leads outward around the
fire box or furnace and communicates with
the chamber 36, which leads into the furnace.

Therefore it will be seen that the exhaust-

steam from the rear set of cylinders will be
utilized for heating the feed-water and also
heating air to be discharged

flows through pipes 70 into

90-
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- through the jacket 30 will enter the air-heat-

10

610,075

through the fuel.- The usual brake-shoes will
be employed and connected to a brake-rod 77,
which is. operated by a piston operating in 8
cylinder 78 and controlled from the cab 31.
In operation the air passing downward

ing chest 02, where it will become heated by
the exhaust-steam passing through the tubes
39. This air, as also the air from the box 68,
will be drawn through the burning fuel 011
the grate 24 by means of the fan 6_5
ploduets of combustion will of course be
drawn through the flues 27 by means of said

- fan 65 and f01 ced outward through the smoke-

15

20

stack 29. The feed-water is heated by being
raised by the injector to the cylinder43. ThIS
water will become heated by means of the ex-
haust - steam flowing through the tubes 44.

The exhaust - steam will then of course pass

up through the condenser-pipes and in a con-

~densed condition flow into the water-tanks.

The great difficulty of forcing hot water

into the, boiler with a pump or an injector is
obviated by my construction—thatis, by plae-
ing the heater over the water- level of the
bOI]GI and having a communicating valve-

- controlled pipe betw’een sald heater and the

‘Dboiler.
- heater being injected full from the tank is
30

"T'he operation is as follows:.

allowed to heat up to any temperature that

can be attained by the length of time between

~ feeding the boiler at certam intervals, after

35

which the injector is shut off and the valvein
the pipe communicating between the heater
and boiler is opened. The steam from the

boiler will rush into the heater and thus equal-
ize the pressure.

Thereupon the water falls

) by its own Wewht into the boiler and can be

.40

45

o

55

regulated by the opening and cloging of the
VEﬂV |

put into the boiler, the valve of the pipe 62is

“to be closed and the heater again ﬁlled from |

the tanks for subsequent use.

As an additional protection to the boﬂer |
zmd feed-water heater I may provide these

elements with an- asbestos covermu‘ 79, as 111-

'dlcated in the drawings.

It is obvious that a loeomotwe embodylnw

my invention may be run for great distances

without stopping for coal or W:Lter and, fur-
ther, that by means of the housing the en gine

will be effectually protected from (,old Weathm

or snow, which would absorb the heat, and
therefme a great economy in running ex-

penses is ﬂ‘amed and, further, as the fuel 18
contamed in bunkers d1reet1y over the water-

tanks which are kept heated the said fuel

- will be warm and dry and therefore beueﬁ-

6o

cial for economic steam-raising.

Having thus described my 1nvent10n |
claim as new and desue to secure by Lettms
Patent—

1. Inalocomotive- enﬂ'me, the combination

with the boiler, fire-box, and smoke-stack,
of an air-chest in a plane below the boﬂeri

~and having one end communicating with the

outer air and its other end connected with

the

The

The

When the desired amount of W&ter 18

chest, a feed water heater above the boiler
and with which the exhaust-steam pipes are

fire-box, exhaust-steam pipes in the air-

70

| connected after leaving the air-chest, and a
fan in the smoke- %t.-_wk bubsmntully as de-
-seubed |

2. In a locomotive-engine, the eombumtlon -

with the boiler, fire- box and .smoke staclt

‘having a jacket ‘1,101:111(1 1L of an air-chest di-
1eetly below the boiler and having ifs rear

end connected with the fire-box and its front

end with the space between the Jacket and

smoke-stack, exhaust-steam pipes in the air-
chest, a feed-watel heater above the boiler

75

30

and mth which the exhaust-steam pipes are

connected after passing through the air-chest,
and a fan in the smoke- smck Embstantmlly'

as described.

9. In a locomotive-engine, the combination -
- with the boiler, and fire-box, of an air-chest

below the boiler and commumcatmw with the
fire-box, exhaust-steam pipesinthe au-—ehest

a feed-watel heater above the boiler and with
which the exhaust-steam pipes are connected
after passing through the air-chest, and a

condenser above the feed-water ,hea,tm and
having one end connected with the feed-wa-.
ter heatm and its other end with a water-re-

ceptacle, substantially as described. |
4. In alocomotive-engine, the combination
with the boiler, fire-box,and smoke-stack hav-
ing a jacket ELIOUIld it, of an air-chest below
the boiler and having its rear end connected
with the fire-box and its front end with the
space between the jacket and smoke-stack, a
feed-water heater above the boiler, exhaust-

steam pipes in the air-chest and connected :
105
through the air- -chest, a condenser above the

with the feed-water heater after passing

feed-water heater and having its front end

connected with the feed- Watel heater and its

rear end with a water-receptacle, and a fanin -
110

the smoke-stack, substantially as described.
5. In a locomotwe—en gine, the combination

with the boiler, fire-box, and cvlinders,.of an-
| air-chest below the boﬂer and h&Van‘ 1ts rear
| end communicating Wlth the fire- box & hox-

ing in the front end of the air-chest and into
which. the exhaust-plpes from the cylinders

lead, steam - pipes leading from: the boxing

90

95

100

115

throuo*h the air-chest, a feed water ]:ueatel -
above the boiler, and a pipe leading from the

feed-water heater and into whmh the pipes

120

in the air-chest dl%eharﬂe, sub%tantlally as’

described.

6. In alocomotive- enfrme, the combination

with the boiler, and
below the boﬂel and havmﬂ' its front end
communicating with the outer air, a flexible
connection between the rear end of the air-
chest and the fire-box, exhaust-steam pipes

‘in the air-chest, a feed water heater above

the boiler, a pipe at the rear end of the air-

ire-box, of an air-chest

125

130

chest and into which exhaust-steam pipes
discharge, and a pipe leading from the feed- -
water heater and having a flexible connee-

tion with the pipe into whlch the exhaust-
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steam pipes discharge, substantially as de- | steam pipes are connected after passing

scribed. | o through the air-chest, a casing inclosing the

| 7. In alocomotive-engine, the combination | several parts, a condenser on the top of the 15

 withtheboiler, fire-box,cylinders, and smoke- | casing and having its front end connected

¢ stack having a jacket around it, of an air- | with the feed-water heater and its rear end
chest below the boiler and having its front | with a water-receptacle, and a fan in the
end communicating with the space between | smoke-stack, substantially as described.
the jacket and smoke-stack and its rear end | | | : - r
communicating with the fire-box, exhaust- THOMAS J. MURRAY.

10 steam pipes leading from the cylinders into Witnesses: -
and through the air-cheést, a feed-water heater RAYMOND H. HORNBROOK,
above the boiler and with which the exhaust- WALTER (. SMITH.
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