small branch lines ; they we bauled by a light engine, or are
propelled by an engzine secured to the same lraming as (the carviage,
Such o civiage is vavtonsly veferred tooas anaafo-cor a0 railaay
seodor-car, ov o molor tradn ; the names sie nol stoctly correct g
(hen apphcation, but in defanlt of o more compiehensive and
conventent tevm they e in conmmon use.

Classification of Worlamen.—Dwring the course of ils con-
struction a rlway carmage passes through the hands of men
enggeed insixo different branches of the trade. The bodvinaker
constructs the outside, or shell, of the hody, fogether with the
ol and partitions.  Ths work is allied (o that of a carpenter,
bt he uses o Luger variety of tools and works on harvder and
more expensive Kinds of wood,  The wnderframe maker is vespon-
sible for making and ftting together the frame on which the hody
i snpported, and also for attaching all the metal Ditings to that
par U ol the stractire. The coach jorner ov findsher deals with (he
windows, plass frames, and all the inside work sneh as monldings,
panels, and hittings ; this work vequives the skill of (he joimer and
cabimetmaker combined.  The covchsmith makes the hady plades,
comer irons, iron rool supports, brake gear, and other details of
acsimilar chavacter. Coaclt trinmers, or wpholsterers as they e
somethmes called, make the seal cushions and the back rests, the
Eitter being known i the (rade as sguabs. “The trinmners also
cover the Aloors  with hnolevm, The carriage Tnally passes
thianeh the hands ol the painters, who do all the painting.
decoratimg, and varnishing,

TYPICAL RATLWAY CARRINGE

Features of Desipn. ~The general construction of o six-
wheeled third-class carriage s illustiaded i Fige 1o whieh () 15
aside elevation and (h) is a plan showing the interior of the com-
partiments.  The extreme overall length of the body is 30 leel,
and the wooden maderfraune @ is 1 inch shorter ; this allows (he
body to overhang & inch at cach end, and thns conceals the joint
hetween the body and the vnderframe, The width of the bady
ol any vehiele, whether Tov voad or vail, s mceasieed aeross the
waist rails ;i the present case the width is 8 feet. The greatest
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width of the doorways b is 2 feel 2 inches; allowing 2 inch on
cach side for the door checks, the distancee hefween the edgges of
the seals o is therefore 1ineh fess, or 2 feet Tinch. The height
ol the doovways, from the battom side to the cant-rail, is 6 leet,
There we ve comparbments, separated by partitions o, which
e constructed of deal. The body  framing may be either
English ash, oak, or teak, while the oulside pancls ¢ and the

)

e, 1

fascins [/ oare made of TTonduras mahogany ; the latter wood is
also used for the lock-rails, ventilador slides, and monldings, all
ol which are inside the door. The door Tights or window friones g
are made of teak, and may be cither vanished or polished. The
voof s supported by hoop sticks or by channel irons, and is
covered with canvas or moleskin, on which the iveather strips i

are screwed down,

Bottom Framing.- - The nsnal method of framings the hottom
ol ancandinary vdlway carrvingee is shown in g 2, which is o plin
of ane end of the hottom frauming. The side bars « are mortised
to receive the tenous of the end bars b and cross-bars ¢, while the



canl-rails ¢.

longitudinils d are tenoned to fit into the end bars. Both the

longitudinals aud (he evoss-has e lapped where they eross one
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another, as at e The ends of the bottom [raming are further

strengthened by filting ivon knee plates [ into cach corner ; these
are generally fastened with coach screws.

An clevation of the side framing of a carriage is given in
[, 3, illnstrating a typical method of construction.  The botlom
sides g are mortised 1o receive the tenoned ends of the corner
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pillavs b which in tuen e mortised o receive the ends of the

W

The door standing pillars o and partition pillas ¢
are tenoned at both ends 5 also, when a first-class compartment

11
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adjoing o thivd-ches comparrtiment. additional upright pillas ¢’
awre emploved, owing (o the greater length of the lust-class com-
paatments. Al standing pillus are farther secured  to  the
bhottom fiiuning by means ol angle plates, or cormer plates, /.
The befts o wiist vails poare tenoned al each end to fit into the
standing pillos, and ave Lipped (o GiCon the partition pillins. “The
top-and bottom-heht rails eoand & are secured in the same way,
and ave mortised To reecive the ends of the Tight pillus 7 oand
hatlens A

The door friames are composed ol the pillars, or stiles, 2, top
vl o, top-light vadl 1, fence rail o, waist rail p, and door bottom ¢ ;
all these cross-members are tenoned into the stiles. There is
alsoa hatten 7 Lo snpport the panclling.

End Framing.—The construction of the end framing is
s shown in elevation in IFig. 4.

7] ‘/ \IR The pillars a and the rails b
o e PP e v f are Japped where they cross

[} Y,
i onc another;
i

all these

menhers are tenoned at

cach end. The rails NIt
mto mortses in the corner

S ey pillaws ¢, while the pillus a
l | awe hitted into the end
\
\

'> 'I _ , B cross-bar o at the bottom
- ] T and the arch rail ¢ at the
top.  The lap joints and
also the tenons are secured
by serews put in from the

\ o

\ o s . - =0 Gz A W) [ o

Iic. 4

oulside, the heads being afterwards covered by the panelling.

CONSTRUCTIONAL DETAILS

Setting Out the Framing..—\Vhen all the timber required
for the framing has heen planed to the required size the various
panrts e taken Lo the marking-off bench, where the different.
morlizes, tenons, vabbets, and grooves are niuked on them seady
for machining. The  pillars and battens  that we shaped to
fonm the tnmennder of the body, and which cannol be worked
on the pling machine, e usuadly fimshed ol o a template
on spindle machine. A rod equal to the full length ol the body



s required for marking ofl the cant-rails. and bottom sides, and
on this rod are marked the exacet positions of the dillerent mortises
and tenons that fonn the joints with the nprights and cross-
memberss Templates ae used for marking ol all the other paits
ol the framing, thus ensuing corveet spacing sond adinement of
the diftevent parts when they are fitted together.

Flooring.—There are three different wiavs of construct-
imge the Hooring of a railway civiage ; these are illustrated
Fige B (a), (0), and (¢).  Each ol these views is a cross-seetion
through the frame and Hooring, showing the sides a and {he
longitndinals oo In the Hoor («) there is i rabbel ¢ i the top
edpe of the framing only, (o receive the boards, which are usually
L} inches thick and are laid across the frame.  This is known as
asongle floor and s chiefly nsed for lnggage vans and hrake vans
and wlso for gnds” compartments. Deal boards e generally
used, Lud tramsversely and tongoed and grooved together.  In

the douhie-boarded floor (b), two rabbets are formed m the top of
the i, as shown at 6. The st layer d of the Hooring is
L with the joints ronming longgitndina!ly, and the second Liyer ¢
s b aCvight amgles to the st with the gradn running across
the frame

What is known as a double floor is shown at (¢), in which the
fraome is rabbeted on both top and bottom at ¢ and /; this form
of Aloor s alwiavs nsed in the best class of work, The hottom
hoavds e about S el thick and e Taid diagonally helween
the cross-hius, the direction of the bowrds heingg veversed in cach
section ; the boards thus acl as struls and add greatly to (he
strength of the [raming. The top boards are & inch thick ;
these are placed across the Triune and rest i wider rabbels Chan
the bottom hoavds in order o gain more support. The space g
belween the boads is Olled with some snbstance thal s a non-
conductor of sound, such as fell or saawddust. Al these flooring
hoards are longued and grooved.
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Carriape Doors. —Itull details of the construciion of a
vathvay-cirviage door e shown o Fys 17 (o), (0), and (¢). The
[ront view («) shows the right-haond half of the door in framing,
wnd the left-hand hall as it appears when finished. View (6) is
a  vertical scction

= — —__._,] —_———

™
m Hooneh the door, ol

"l

"/J:

1]

,. (¢) is o section taken

across the opening lor

n {:" the light. These doors
are from 2 feel 2 inches
to 2 feet 6 inches wide,

and e usually  made

by a separide group of
workmen.  The doors
are Nitted into the door-
ways afterwards, and
in this respect the
practice dilfers from

that employed in mak-

I iz the doors of avoad

vehicle, such as a
brougham. In other
respects the details ol

construction are almost

identical ; hence, only
a genceral deseription
will be necessary in the
—] present casc. The
() cross-members arve stub-

.,..
=

tenoned into the stiles a

e | . .
g0 I] l x - Lhe manner shown

Tk dotted lines at b,oe, d, e,

aned /aned e secnred

with ha-headed scorews driven in from the outsides of - the
pillius.

The glass rest g, which prevents the glass frame from dropping

too low, 15 screwed to the door boltom 4, two small rubber

cnshions beinr lited on the top edge of this rest to prevent



damage (o the glass frome when s deopped. The hatten 7 s
Erpped on the wiist vail 7 and on the door hattom.  Theé space &
belween the top rail £ and the top-lighC rail me is covered with a
venlilator 2, made of cither zine or tin. dge plates o are fitted
on cach edge of the door, from the waist rail o the boltom, lo
caover the joint and keep the panclling 1o the shape of (he (nim-
under al the hody.

The panelling consists of a0 small waist panel poand a
lurge bottom pancl ¢, the joints being covered wilh a fascia .
The brass fence plade s projects aboul L inch above the edge of
the fence vail, and sesimilar plade on the bottom of the glass friunme
passes over the lence plate and rests on the fence rail when the
frame is up and the window closal. Two or three Linch holes
should he hoved up through the door boltom (o allow water (o
escape. A\Vhen the door s closed the hottom edge its info a
rabbet £ in the bottom side #, a metal plilte, called a door tread,
beingg serewed into the vabbet to prevent the wear that wonld

olthevwise take place due to persons getling inand ont,

Door Loclks. ‘The locks that are litted (o the doors of
railway carriapes vary considerably in design. Some are stnple
slun locks, while in others the
caleh 1s moved in or out by
tneninge the handle.  Tn g 18
1< shown e combination loek thal
is nsed by some aihway con-
patnies, The cateh o s con-
nected divectly to the handle b,
and works like a0 budget lock.
The shun cateh ¢ is kept out by
means ol a0 spring, bt e be
v baek by slight extra
movement of the handle when

the el o v clear of the cateh

Fis. 18

plade. N small bodget Toek s
alsa Gitted abont half-wav hetween the waist rail and the top ol
the door: this loek Tas oo handle s s for the nse of railway
olicials only, beng opened wath a pvale key.

15
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Types of Rools. i Fir. 22 (), (5), and (¢) ave shown
tiee ditlerent types of voofs for vadlway cionages. Phe circular

i Ehic

(er) (h) (c)
Yag. 22

———tmre

/,//"_ﬂR:: TN

o

rool («) is adopled chielly for ovdinary thivd-ches cioriages, Tor
s’ vans, o for all covered vams intended for poods tradie.
The vadins of this type of vonl s snally 7 feet, and the voof
hoavds e supported by wooden el vaals and hoop sticks, A
more widely used type is the elliptical vool (), in which e roof
boands are penerally supported by light chinmel-ivon hars hent to
the reqguited shape. The method  of
scenring the roof  boards s shown i
IFige. 23, in which a is a0 sectional  view

* ol the channel bar, the channel or proove
of which is filled with a strip of wood .
The rool boards ¢ are held down by
screws o, which are driven from the
inside of the carriage and pass through

holes in the channel iron.

196, 23

The cleresiory roof, Iigg. 22 (¢), is prenerally adopted in hipgh-cluss
carriagre work, and in this case  the  roof
bairds cwe olten supported by flat iron bars
hent to the required shape and set up on
cdge, as shown in section in Ifig. 24, The
bar or rool iron a is flifched by sccuring
stiips ol wood b to the sides by means of
serews ¢, whiche pass (hrough holes drilled

in the iron; the rool boards d are sceured
to (hese strips by serews ¢ pul in from the outside,

IT_ ) TRUSSITD CA -

RIAGE IFRAMINGQ

= . Trussing Rec-
tangular Frames.
The principal objec-
\ , _ tion to the reclan-
pular method of

framing railway

, carriages is Chat
o - , there is only the

pood it of the
joints to prevent the framing rom being racked, or strained,





