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LEANDER W. LANGDON, OF NORTHAMPTON, MASSACHUSETTS.

Letters -Pa;té_nt,No'. 97,300, dated November 30, 1869.."

¥

IMPROVEMENT IN APPLYING STEAM-POWER TO STREET-RAILWAY CARS.

The Schedule 'referi'ed to in these Letters Patent and making part of the same.

To all whom it ma _; CONCer :

Be it kunown that I, LEANDER W. Liwum)‘ﬂ', of
Northampton, in the. cou,nty of Hampshire, and State
~of Massachusetts, have invented a new and useful
Improvement in Applying Steam-Power to Street-

Railway Cars; and I do hereby declare the following,

when taken in eonnection with the accompanying
drawings, and the letters of reference marked there-
on, to be a full, clear, aml exact description thereof,
mld wlich said dmwuura constitute p:ut of this %pum-
fication, and represent in—

Figure 1, a side view of & &treet-*lmhm} car, ‘with

-my nnpmvuuent applicd.

Figutre 2 is a plan view of the under side of the
-'smne.

Figure 3is a plan viuv of one,-h&lf of the -ﬂoar of

“the same, showmtr the ar: mgement uf the water-tanks

nnder the segts. |
Figure 4 is a vtew of the eud of thc car looking
- oubward., - : |
My invention conmts in such a construction of and
the application of a steam-engine and boilers, with the
neeessary accompanying ma,clnnerv to the ordinary
street, or other four-wheeled rmlwayncttr as to acgom-
plish the following objects, viz: -
 To make the extra welght as'small as possible, con-
sistently with the requisite strength and power, and
~ to balanee the weight of the- %team—maelnner 'y and

fixtures upon the ctu'-body 80 th..-n; the latter will not.

have a tendency to tip up at one ‘end, but will rest
casily, and in nearly a- horizontal pomtmn upon the
trucks, without stlmnmg the frame-work of the car.

To so locate the engine and boilers as to occupy no.

availablé room wn;]nn or ahout the car, thus leaving

- the full and usual amount of seats and sta,ndmw-mom

“inside of the car and upon the platforms,

“To so arrange the several parts of the s;temu-nm—'

- chinery that 1t; may be applied to street and other
~cars already built, without any change of the body or
interior of the car except a few ‘-1]1"'1113 and inexpensive

alterations and: additions, thus umblmn owners of

-horse-cars to convert them into steam-cars with very
little expense, and obviating the Ilf*f't*\'%l’['y of having
new cars built for the prrpose.

~ Toso arrange the boilers and éngines on an ordi-

‘nary four- wlu,elvd strect-car as to ubvlltte the neces-

sity of turning it, thus dispensing with a turn-table
or Y, usually lequlwd for that purpose.

- To enable the engineer or car-driver to. st..ut and
‘stop the car, and to manage the whole necessary ma-
chinery, at either end of the car, whichever end may
“be forward tor the time being. - |

To provide an mdependent feed-pump, so that tht,._

" _bmlt,ra may be supphed W ith water while the car 18
stationar v - |

L B

wpply, and use my invention, I will proceed to describe
its construction and oper dtmn | .
~ The strect-car shown is oune of the ordinary class,
having a four: -wheeled truck beneath, and. entr NCe-

-plmﬁm ms and doors at each end.
The truck of the car may be subst: mtmlh lll{e. the

ordinary truck, but the axle of the driving pair of

wheels B has twa cranks, s s, formed thereon, anml;u-

to the cmuk-&.lmfu of “msule ” loconotives,

The engine shown, and which I deem Dest in this

applieation of steam-power, is an mcﬂlatnw engine;

embodying the devices for which Letters Ltent were
granted to me on the 4th day of December, A. 1.
1860, as an” oscillating engine is more mmmct and
"bettel adapted to the limited space whieh I allow for
the engine and its appurtenaices, althongh I do not

wish to limit myself in this specification fo a1 oscil-

lauing engine of any particular kind, as any engine

tha_t_. is operative, and that can cony emenﬂy be placed

between the pairs of wheels, will answer the purpose,

The engine is placed hmw ath, and is attached-to

the car about midway, and may be secured to the car
by being bolted directly to short sills attached to ‘the
bottom of the car, and the piston-rods §" & -of tlie two

eylinders may be ltt&G]lE{l or conteeted direetlyto the
cranks s s on the driving-shaft, the rods which lead to
the throttle-lever and reversing-lever extendiug to -
each end of ‘the car, so that the car may be started,
stopped, or pmpelled in ﬂlL uppmlte direetion at er’rheL

end of the car.
If desirable, the l‘d“'-“]ILPla r o may-be phmml upon
the axles,ecarrying tllb endless chain 7, or any other

equivalent means may be employed to tr ansmit & 1o~
tary movement from the driving-axle to the other.
-~ This is an -important feature in my application ot

steam-poswer to street-cars, inasmuel as more traetion

is-gained when the ear is loaded, as all the wheeh'

the.n become driving-wheels.
In the dnwm}ns—-' |
A is the engine, whigh is p]dﬂt‘d bctwmn the trucks,
a is the rod, extending from the throttle-valve at
the enfrme a,lontr to each mld of the car to the uprluht

{ rod a”, “at the upper-end of’ wluvh is the lever

The lower end of the rod a” is bent, and eonneﬂted
with the rod @, so that by moving the lever ¢"in a
hor 1?..011’[@1 {luectlon, the rod @ 1s m«nved oper :Ltlll“' the

throttle-valve

The rod ¢ is connected at. each end of tlle car tn
the upright lever ¢, whiel) may be mnved i the. alc of
a circle to reverse the engine.

¢ is the 5te=un-supply pipe, leading fl om the boiler
to the engine.

The boilers 1 place one at each end of the car, uprm

~the outer end of the platform, and about mulwm" aCross,

That others skilled in the zirt- may be able to mmake,
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so that there shall be sufficient room to enter from
~either side of the platform, passing between the boiler
and the main body of the car.
as small as is consistent with the amount of steam re-
quired to be generated, and they are placed in an up-
right position, and properly secured to the platform,
and they are also further secured in position by the
hood or roof of the car at F, being secured thereto in
any proper manner. | E | |
To prevent radiation of heat from the boilers, to

~ the injury of the wood-work of the car, and to the
inconvenience of the passengers, I first whitewash the
~exterior of the boilers, and then secure felting there-

to, say from one-quarter to one-half inch in-thickness,.

and 1 then apply a coat of whitewash to the felting,
and the whole is then sheathed all around with com-
mon wood sheathing, and then painted any desirable
colot.. | - |
- It might be as well, perhaps, to omit the whitewash,
as the radiation of heat might be as well prevented
by thé felting and sheathing, bui I consider white-
wash a good non-conductor of heat, and I therefore
deem 1t best to apply it. | |
The boilers may be of the ordinary kind, and hav-
ing a fire-box at the lower end; and underneath the
platform, at the lower end of the fire-box, is a trap-
door, (', through which to remove the ashes and
cinders, ' R | |
At the top of the roof or deeck, one on each side, is

- a box or vessel, made tight, and extending the whole
length of the car, and it may be raised a little above
the roof of the car by means of rods or standards ¢.
~ The pipe fextends from the exhaust-chamber of the
engine A, on the bottom of the car, passes up by the
boiler at the end of the car, and into one end of the
condenser or vessel I, as seen in fig. 1.

Another pipe; f”, extends from the other end of the |

condenser It into the smoke-pipe C". | '

- The escape steam from the exhaust-chamber may
thus pass into the condenser and there be condensed,
the surplus steam, if there be any, passing out at the
other end of the condenser I, through the escape-pipe

J" into the smoke-chimney of the boiler.

- The water-tanks I arrange under the seats of the
car, and there may be any desirable number of them
to carry the requisite gquantity of water. -

The tanks are represented at E, in fig. 3, and are

all connected together, or communicate with each other |

through the pipe 7, and short pipes passing from said
pipe ¢ into the lower part of each tank B.

~A short pipe also connects said pipe ¢ with the
pump A, at the engine beneath the ear, so that the
pump, which is always left with steam on, when put
in motion forces the water through the feed-water pipe
¥ into the boilers C, drawing the water through the
pipe ¢ from the tanks E. |

The pump A’ being always left with steam on, may
be started by simply turning the stop-cock z so that
the water may pass from the pipe b into the boiler,
and 1t may be stopped by turning said stop-cock so
that the water cannot pass into the boiler.

The small pipe ¢ exténds from the condenser I upon
the top of the car, down through the car at one cor-
ner, and into the tanks E, so that the water, which is
formed by condensation in the condenser F, may pass
freely down into the tanks E. The condenser I may
as well, perhaps, be placed within the car and under
the roof, but I prefer to place it above the roof, as the
~better adapted for the more rapid condensation of
stearn passiug into it through the pipe f. .
~ T'he stop-cocks or throttle-valves  may be best lo-
cated just above the platforms D” in the feed-water
pipe b, so that they are within easy reach of the en-
gineer f0 operate the independent steam-pump A’, by
letting in or turning off the water through the pipe b.

The engine, which may be of any desirabie form and

The boilers are made
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construetion, provided it possesses the requisite comn-
pactness and simplicity, may be sheathed around or
protected by sheet-ironr or other material, and may
be reached through the trap-door +* made in the floor
of the car, and by other trap-doors made in the oufer
sheathing, if desirable. - . Ny

The boilers represented are about twenty inches in
diameter, circular, and extending to a height which
brings the smoke-pipe just above the roof of the car,
the fire-box descending just below the floor, and hav-
ing draunght-holes ¢” therein, ,

L To sustain the boilers properly, the platforms at

each end may be extended from twenty to twenty-five
inches, as may be desirable, giving a basc for each boiler
to rest upon, and, also, room for the engineer and fuel,

‘without encroaching in the least upon the usual plat-

form room. = . -

This additional space may be shedathed with sheath-
ing, so as to include' the boiler, fuel-room, and stand-
ing-room for the engineer, if desirable, thus leavingan
ample passage~way for the entrance of passengers.

The two boilers may be connected, if desirable, by
a main steani-pipe, joining the stean-space of the two
boiters, from whielh main-pipe the steam-supply may
be carried to the cylinders of the engine, thus using
the steam of both boilers together, and in some cases
it might not be necessary to useé but one boiler at all,
the connection with the other boiler being shus off for
the time heing. o a

To allow more room for the engineer, the two boil-
ers might be placed at the diagonal corners, instead
of in the middle of the end, thus giving him the whole
width of the platforin, less the diameter of the boiler,
while the weight would still be properly balanced on
thie truck. | | |

A short upright, 2/, is fixed to the platformn, and to
this upright, at %/, is- pivoted a lever, n, and at o, at
the end of the short arm of the lever, is attached a

~chain, said chain extending down through or at the
end of the platform, and passing over a pulley, ¢/, se--

cured in proper bearings; the other end of suid chain
being attached to the usual brake-arrangement upon
the truck. With this arrangement, it is perfectly
easy for the engineer to use both hands in manipulat-
Ing the reverse-lever and the throttle-valve lever, and, .
at the same time, to place his foot upon the end of
the long arm of the lever n, and, by a pressure there-
on, to dpply the brakes in stopping the car. -

By the construction as herein described, it will be -
seen that the objects hereinbefore set forth can be
readily attained, and that horse-cars already built can
be readily and cheaply altered into steam-cars, and,
also, that the method can be employed in mew cars
with economy and simplicity, the whole of the steam-
machinery being external to the car, instead of being
built into if, as-has heretofore been done.

-If desirable, the frame at the lower part of the car
may be built of iron, and the body of the ear built of .
wood, and separate from the jron frame, so that, if de-
sirable, the iron frame may have a floor thercon, and
be used to transport freight of any kind, and be easily
and quickly converted in a passenger-car, by simply
placing the body upon the frame, and properly secur-
ing it thereon. , | |

1t will be seen that by this arrangement of placing
the boilers upon the platforms, one at each end of the
car, and the engine and other heavy parts of machin-

‘ery between the pairs of wheels, the weight is nearly

evenly distributed about the car, so that when applied
to short cars, stch as are used upon horse-railways in
streets, there is no danger that either end of the car
will “Jump” from the track when moving at a higher
rate of speed than usual, but the car will nove steadily
and firmly upon the traek.

The extra weight added to the car in this applica-
tion of steain to passenger-carriages is so small and so




" evenly ba]auced and ﬂlb help employed in either case
~being the same, (the engine driver taking the place of

the Lorse driver,) the relative advantage of horse-cars

or steam-cars for str eet—-xmlwa}s is reduced by my in-
venfion to ‘the comparative cost of maintaining a

steam-supply, or maintaining horses for propelling the |

~ cars, and this has been dvmnnstlated to e Jargely in
_favor of steam-power.
The arrangement of the condenser upon the top of

the car, and the connection therewith of the exhaust- |

chamber of the engine, by means of & pipe, does aw ay
with all the noise of exhaust steam, so that a car pro-
pelled by steam, according to this- method UJOVL"H as
‘noiselessly and easlly as When pmpe]led lw horse-
power. |

Jt will also be seen tlﬂt in the use of my invention,
the pmportwus of the car are unaltered, and that o
injury is eaused to the appearance of the car, and no

change is made in the accommodation of the passen-

gers; and further, that the only alterations of conse-
quence to be made in the car, to adapt steam-power

to it, are the. lengthmmg of the end platforing, ex-

ch&ngmg one straight axle for a crank-axle, and bolt-
ing on the short under sills which support the engine.

The drawings and foregoing description relate to
street-cars, but it is evident that the same method is
equally appllca,b]e to the larger railroad-cars, called
“dummies,” which are used for short and ﬁtqueut
“trips on Iﬂll!ﬂ&dh, instead of runnmg a locomotive .Emd
train,

If desirable, the cat may be properly wai med inwin-

{er by means of a pipe passing from the exhaust chatn-
ber to the condenser, through the car, and so a

that in winter said inside pipe may be used to cunduc
‘the exhaust steam from the exhaust-chamber to the
conden%er :-:-.md in’ summer the outaldﬂ ‘pipe may be

rranged
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‘used. In this w ay, the car may be nuude comfmt&bk
“even in the very coldest weather.

It might be better, however, to li: avea separate pipe
bmught into the car fm' the %pwml purpose of warm-

‘ing, as the heat could then be better regulated.

Having thus described my invention,

What T claim as new, and-gesire to secure Iw Liet-
T{E’;l% Patent, is— | : |

. A %me@t—lmlwm stean p.;vsaunfru-mu having a

hoﬂer at each end, arranged to balance the car, and
operating in connection or idependently, as set forth.

2. In a shreet-railway steam passenger-car, having
the deseribed arrangement of boilers, the mmngement;
of the pr (}pel]mg-engme heneath the car and between

the pairs of wheels, as and for the purpose set forth.

3. A street-railway steam passenger-car, provuled
with condensers I I, one or both, arranged 1pon or
within the roof, and in (*mnbm.,ttmn uuh water-tanks
K, arranged beneatl the e ats, and with proper pipe-
connections hetween them, as and for the pur pnseq set

_fmth

4. In a stleet railway steam 1};%5(;11{_*;&1-0;11, having
the described arrangement of boilers and engines, the

“double rever smg—appdm’cus, with the reverse-lever, or

equivalent device mr'mgeﬂ at <=.;wh end of the car, us
set forth.

5. Also, in like combination, the tllmttlu-valveu

and their 01}61&tlll”—@ﬂl‘ll’lt‘ﬁtl{lll% d! mnfrc-d at each end

of the car, as set forth. |
6. In the described steam %m,et-ccu the indcpen-

.dent punp, mmnged to operate as set 1‘011311

7. Also, the pipe ', connecting the condenser ¥

with the smoke-stack, as set forth,

Witnesses: I.. W' L ANGDON

T, A. (;URTIf:.
C K. BUOELAND.
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