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Orenstein & Koppel General Export Catalogue Nr 600 is undated but inquiries in Germany
indicate that it was issued between 1899 and 1909.
Eljas Pölhö <poelhoe@telia.com>: Catalogue 551 publ. 1898, catalogue 700 publ. 1907. Berlin

Drewitz opened 1899. Berlin Spandau opened 1900, not mentioned in the catalogue.
Warschau started 1900, not mentioned. I would place the catalogue to 1899-1900.

Richard A.Bowen <Richard.Bowen@t-online.de>: The Aktiengesellschaft für Feld- und
Kleinbahnen-Bedarf, vormals Orenstein and Koppel came about on 18 December 1897 on the
conversion of O+K from an OHG to an AG. The new company was registered on 22 February
1898. In 1899 they took over another firm and instantly needed a larger site for building, that
was Drewitz, opened 1 April 1899, so this is the earliest that the catalog could be. The firm
purchased Templehofer Ufer 24 in 1899, and then Spandau in 1900. This called called itself a
Weichenbauanstalt, but built wagons. Also in 1899/1900 the Work Kolo near Warschau
started up and provided Feldbahn material. This also does not feature on your catalog front
page. The next major legal change was the merger with Arthur Koppel in 1909 and the
assumption of the Orenstein and Koppel name (again). The catalog is numbered 600, rather
like the start of a new era. So my guess is that the catalog is from 1899, the very latest it could
be would be 1909.

Rüdiger Fach <fach@vcockpit.de>:  We think catalogue Nr. 600 as shown in your email might
be produced between 1905 and 1910 due to the type of letters used (we call it "Jugendstil").

Jens Merte <jens@merte.de>: This catalogue was published between April 1899 to 1908
because only in this period the name of the company was "AG für Feld- & Kleinbahnen-
Bedarf, vormals Orenstein & Koppel". It changed in 1908 to "Orenstein & Koppel - Arthur
Koppel AG".

Several items have hand written notations that indicate they were stocked in Sydney.
The cover was missing but remains would suggest that it was likely a shiny brown card, bound
around the spine with cloth tape and at least partially glued in place. The printed area of each
page was roughly A4 with a margin outside that of roughly 25 mm. Double pages (ie sheets
larger than A3 printed and folded for 4 pages) were assembled into sections of various multiples
of 4 pages (signatures) and stapled together with three iron/steel wire staples. The staples did not
puncture the sections fully with only one end of two of the staples clinched over.
The manuscript was in very poor condition with the binding gone, edges light to dark brown
colouration and many pages loose from the staples. The last page was missing the top outside
corner. Discolouration was removed from the image files after scanning.
A green Enquiry Form was perforated and glued into the Catalogue between pages 4 and 5. The
green page colour was removed from the image files after scanning.
Images files were reduced to a maximum 18 cm wide at 144 pixels per inch and contrast
adjusted for printing after scanning.
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AktiengeseliSGhaft fOr Feld- und Kleinbahnen-Bedarf, "on,ls ORENSTEIN & KOPPEL. 

ABOrT RAILWAYS. 

c-development of railways has l1e~n 
J!":ontinually increasing in conilcdiull 

\vith the prngl'ess in the 111nllufncluring of 

iron and steel. The system of main lines was ;;oon joined 

by It number of bl"llnch lines in order to convey the produce 

and manufactures of the country in an easy and cheap way 

to the commercial centres, an,1 to retnrn other gnods, When 

people had convinced themselves of the cC0nomy in using 

railways, even these branch lines were 110 longer sllnicient, 

ilild the construction 01 

L.ight Railways 
Ira;; comm enced with. 

The e_"tensive u~e the p(lI"tablc raillvays have fOUI1,1 wiUlin a short period for industrial 

a-; \l'dl a., lor agricultural pllrpoSL'S, and various improved designs, which helve emerged in 

the course or a few ycars, arc thc best proof, that they l111ve becomc an indispensable mcan~ 

of conveyance. The portable railways are to be eonsidcl'ed in the first place for the working 

of mines and for sylvicultural and agricultural purposes, where it is of importance t(, find a clleap way of removal. They 

have also found a g~n~rl\l lise in the construction of Railways. Roads. Canals and Harbours. in Quarries, Sand

ilnd Gravel· Pits, Brickyards, Factories, Stores &c, also in the Construction of Fortresses and for other 

Military Purposes. 

A workman eOllVeyes by menllS of (\ wheel-barrow un pl'eUy level gt"ound about lHO lb~,! while un I',lils, 

wi!ll laid duwn, and by mcans uf suitable vl;lhiclt!S, he can convey about :leO) Ibs" or 1:-:1 times as much 

in the sume lime. 

A horse draws at tlle <\I·em.l!"e-ratc on a level tield-way abOllt 18CX) lbf>. 

road 

Un rails the horsc will draw untier the Sflmc c"l1ditions, and with less exertion, ahout II! tlJlb. and in une thir,1 

or the time. 

Accordillg to circulllstances, the working b.v locomotives oFrer~ considerable advantages and savings compared with 

thal by animals. As regards the capacity of the narrow-gauge locomotives, they will convey, according to their size, 

50 tons tt) 150 tons, at a speed 01" oS to 15 miles pel· hour. 

All ldnds of [~ailway Plant and Rolling Slock are fully described and illustrated in this cataluguc together with 

sufticient data to enable buyers to determine ill the re~diest manner their requirements. 

This catalogue is being published for the e}:port trade. 
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Infroductory. 

$inf'e wc publisbed our proviolls General Calalogue, the preface to which will be 

found on the preceding page, (he development of fiai/ways of loeal interest and Industrial 

Hailways has again /IIuch illcrtJasod and their application for milDll oiber purposes made 

indispensable oarious alterations in our standard designs ood the introduction 01 new designs 

info the marhe!. Our former catalogues, the prices of whicli we herewith cancel, are thero

fore partly incomplete and nol up to dale and we haoe compHed the present reaised catalogue, 

which we haoe pleasure in su!JmHling fa our Iriends and customers, with the view to salis

Itling this long 1M! wont. 

WlJ may point Ollt fhal we mere amongst those, who jolroduced the Ligllf Railway 

flys/em 10 IIIf) public aIld we hol)tJ no douht f!Jis catalogue will cO!1vince buyers of the fact, 

that since starling our works a quarter vf a century ago, we maintain the leading position 

in the line, both as regard~ te(,hnical perfection and dJelipness, which is tile resu/! from 

manufacturing substantial quantities with latost improvod maChinery. 

The following pages illustrate and describe our leading designs and sizes supplica 

to all parts of the world, but should ollr clienls be unable to Find anything snHable for 

their purposes we slmll he glnd fa fllrnish any other partkular dlJ.~igns, sizes and gauges and 

to submit estimates on receioin.Q tbe necessary tluta. 

The woodcuts n:presented in flliS co/a/ofJue ure mertJly 10 I;;bow the general class 

of our raj/way plant and rolling stoc/~ ami we always avail ourseiu(}s of Will improvemen!s 

tho! are brought about 1}lJ the constan! progress in the t~clJJ1ical art . 

. ;1l1tl ellquiries or ordors, our friends sbould !auour us wifh, shall be promptly ana 

carefullll attended to. 

Orenstein Ii Koppel, Eft!. 
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FlJ. 80)0. 

24. kilo. 
p.r mIt". 

standard Seetions 

Grooved Steel Tram Girder Rails. 
(Full Size.) 

w. shall H glad kI quote {Qr anI otw ptJrlicu'a~ 

sectfont of Tl'4m Glrdet' Rails on ~ring 11 detch 

of what is f',!uireJ. 

lel/, kllol ... m_ 

1'1,. lIO ll. 

33'/, kilo. 
per metre. 
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Standard Sections 
The resisl[l!l('f> of our r:lils is litat~,l IJer~a(tel' ill Ki\us us the ,ltmost pressure of one sole wheel upon th(\ rails 

l,ut. of :l.n actual l'o~ist;II1(~' to hrf'a\.;ing- "train of .. F; I\ilos, offrring thlls :t sixfoltl security, which will fully moot th,' 
Ion 

ur ~nl:llkl' <li~t;UI("~ t.han 1 lUetre lw-tweeu sle,'ver~, tnuit,ipl.," the rf'Si~t;\11CI' gil-ell helow loy (n heillg"th" ,liHt:mce lJp.fwl~f'1J 

Weight per metre abt 
Jlei~ht . 
){e~i~tMe\' ~ht 

Weight pcr metre abt 
Height. 
Resi~t.alLoo aht 

. 4 kg 
46 mm 

. ;tV; I.:!!' 

9 kg 
70 mill 

11 ~O kg 

Fig. 1001. 

Weight per metre abt 
Height 

4.5 kg 
.~1 mm 

4i!) kg 

\\'eight per metre abt 

R('~istam~e aht 

Fig. 3006. 

Weight per metre abt _ 
Hdgh\' 
Hr~igta.nM aht. 

.. kg 
70 mill 

1316 kg 

r 

, kg 
IlO !lllli 

, ;,44 k1.( 

{No roll Dul lllarg. Dlll'iely 0/ oilier setl/lons liS per sepllrllfe skeel alllleked 10 Illr's calalDgue, 
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of Steel R.ails. (Full Size.) 

. , 

at a distance of 1 metre between sleepers, assume(\ for a strain of 7';) Kilos per square millimetre of tlle sectional area, 

fctlUiremeuis of lig/Jt. port.au\e ami I"lrrnammt milwHYs. In ordt-r to asoertain thl': rosist,moo of the rails in case of a larger 

sleepers ill ('entimt'trp-':l.) Thfl fig'ures stated hereafter must. nN:f'S.~fl.ril.v he t.ahll 11,; approximate. 

Weight per metre abt 
Height 
Resistance allt . 

Weight per metre abt, 
Height • 

. 12 kg 

. 80 mUl 
1892 kg Resi~lance aut. 

6 kg 
65 mm 

. 63j kif 

Weight per metre abt 
Hoight 
Resistance aut . 

Weight pel' metre abt. 
~kight 

Resi~tancc aht. 

hI ", ",oll'd rllDlltlll,,,d 6uy'rs /, IIdfltlr" if poss;"'" J ID our Sfflntittrd $tJ8fiDns. 

.7kg 
· 65 mm 
· 825 ks:-

· 14- kg 
80 mm 

.2057 kg 
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Standard Sections of Steel Sleepers (Full Size). 

16ft mm brond, nbt 8 t ! kilos per metre. 

Trough section. 

1518 mm broad. abt 6 kllos per metre. 

Trouah secUon . 

..... -
100 mal broatl, Ilbt 3'1, ldIM por metre. 

Trough s')CUon. 

128 mm broad, abt 5'/, Itliol por millWe. 

COrrugated section. 

Fig. 31116. 

1m) mm hrllad. ab~ 3 lit kilOS per Dleve. 

Corl"ugated section. 

F~.,... &017. 

This cut represents Ule ,rough section sleeper' with ends blOCked. 

Wo Iba.ll bit IIh.d I.Q quote t or any oLber putIoulll.l' H:Ctiotla or sleepan on receh'itllr ~ ,kllltoh of wbat l_ l"&Q.uired. 
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~ 

Railway Plant.~~~ ~ 
"~ 0", ~ 
~ 'i}", ~, 

In St.·leelin;: a lh:ht rdil\\ ,,), >iy"I~'m 11m r,IIIOIl"in:: IlOints :-;htlu!tl be ' akrn 
1..t . Total quantity of goods to be .removed in a certain time. 

21\'1. Whether the quantities may be divided in small Jots. 

~ ~ d/ 
.s>", 1';. ...-/'. 

1>~":' <-4,. ~ 
- "" /,>-• <' 

J rd. Approximate time the railway will t:e in use. 

\$I"", <9 
()1< 

~J. 

Railway Systems. 
I. 1n ('n~o tllll g-ooas aro 10 Ix) removed between pOint.- chang-illl.' fl'llqncntly, WI] ~\1ggcst 10 u~c thl' 

Portable System, the lnlce I) f which may he alt.crl!l l with tho 1tJ.1Sl I~ibll\ \Va.;l" 01' tinm :lnd la lll'lII1'. ' rtlC p0l111blc r:ti.1-

ways are UIIlrelor6 l(uilalilc for estates, ya rds, in C00:5\tl ll.iing 1II1Iin·rJ.ilrvaili;, hal'bonOl, blliltling-l, allIl ror CtI LLin~ Iltlll"I\ 

WO\)l.I:-; cte. etc. 
2. r~ tho tl"*'O of tho milwny bctwo<.)1l t\\"o Jloints to remain tho samo fOI" i\ long IWl"io{l, It will \)(\ !~1vI ~ahl(~ to 

uS!, Iii !! }>cI'luanent 8y~ telll, which ~11l1ll1,1 Ill' lail! on :1. {·.arcJ"!!lIy t'Otl~ tl'nclml IlI,d. 'I'hill ~I~t(\m is t!w l'(:f' lI"(l t1w ono ,l\!~ig'ne.t 

II. "Ol11hW,t 1.11'0 I)la{'~ '01' 1J.'L"<SCngcr 1\Tl\1 gOOl.ls trame. 

\\"" ,.<in' h .. r('l\llt'r a. rull dl!:<cription (If ti le t\\"o syslcllu< , j '/': 

A. Portable Railways. 

. 

Portnblc rrli l \\"!l.r~ 1t\"(1 thuSt:, of whicll lIll' l"ail~ ami sloopcr;; Ul t ' fiUn .. l to l~ltle\"-like frolll OS, Ihl' I'Oml):\\":ltiwly 

~nmll wl'ight and ea.sy join'-~ of whillh will ptJl'llI it Iht:il' lwing laid .. 1011'11 all .. \ talmn IIJl again lit any tilllo, quickly an .. l 

wilhout ~ ki lk .. l laOOl1l". 

1. Rails. 
'rhe rails arc rli lled ()U~ of ~(-o, , 1 :lml all hOll;.:h b"ill~ u!" ~UlaJl Weight t.hey JlI1$ fII\~S a jtflmt lll'al"in:.:- ~tn~ngth mill 11011'('1' 

of roltist:m"~Il. 8e~tioll~ No. :.lOOt) Lu lj(XH al"l\ IllO~t. ~l1itahl l' for pOl1auill railway~. 

2. Sleepers. 
IL. Steel sleepers MOUlt! b~ IIscd wlll'ren.l \" practicable on account of Uwir 1i:<lttnCA~ and durability. They are rollet! 

Oll\ of ~~\ ingot steeL aud have n )!l1,:ai hcarinl'" lO~"tln:!l h. Their [(lrUl is adal'( L~ 1 I.Il tlu\ir IJlII'PO;;c, $0 that they will 00..1 
Uu,m~h:cs linnl)' in tho JtTOllud, ami I1Qt :,';\'e wa~' 01' ~iok . 

ThQ ~ lcePCN a.rc lll.itl apart. a~ a WL'll ('alclll~t c..l L1i~t.uncQ and !lmj(l[~t tim n~i1I1, >W a~ to .'\(!".lIm :l. safe traffic, com· 

billing strength wilh stnbility. Sections 3013 to 3016 aro very suitable for llOrlabl!l railways. 

b. Wood·Sleepers. Tn IJlacl'~ wit-h ahllnJanco of wood thero are frequentl y u ~I .l ll wOIl,1 ~11)(1~r.:l. In this case only 

1I~ r3il:; :Ul.d fn.<;teni~ arc erllcrctl . whilst the wood s\ooI'cl"l-! arc mUll.,; on IIle "11IJt, hut. we w(I"I,1 only rccullmlelltl \\"00,1 

sleell()~ l"'lr Slid. por~blc railways ll<j are iuwntled to be laid 00 "oCt g round, where Lbe 8\1[11101"1. of the ~lecpcrs is or 

flIOI"6 illlpoli.llllt1C than il. frequent ehunge of the pla.nt. ]0 all (! ther C{!.l;I}K st.eul d\ OOIIL'1"1I arc moro n..\vis[lulc Il lau wooll 

~1L' tlJlcl"s, as t.lwf!(I, iuwiuJ.(" to be cfwu 1"(\I1(\W(\(\, tum out in courso of t.imn 111(1]"1 ' tDq)(.'llsive thal1 ~tMl. Oak 01" resinous 

wooll j ~ tJlIl mOIlt. ~ l1iL1.bk ql1ality f()1' \'"I)(hl s1cOL1C1"1!. 1111 .. 1 to prorollt their Oocoilli ng rottcn tlwy ~houhl be illlll!'CJ.("ru~ted 

with ~·;uI.l\)lillelllll. 
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3. Securing Rails to Sleepers. 

a) Rails upon Steel Sleepers. 

"rill' way of I\'~ ll.n in!! tiu ' fa ils W Lllo ;:l!'I'pcrs Ix:illj;' 0[' the IIl

tlhJ!';L imlJurlanCt.' r(W .. h~ 'Iurabilil}" (\ I' tim liu\' ami s;l rl·ty nf the t r llrlk, 

Ui,It'e particularl .\' in 1101111,hl,' ra ilwa)'1\, \I' l l hiw e sol{'dcJ ;~ ~~"klll whkh 

j ~ ~ peciall.l miaptoll for the purlK!SlI, 

Fig. 301 8 !'t lprl ~t;" nt" Ute ru.~t;mhl\: of tlw rail lIIlOn rOl' l'Ugaled 

;jll'el ~ 1\l(lpe\'5. 'l'lt l) f<l >;tcni n!:, (\o Il il.i !\t,~ (If 2 SI·. '\l\\' Lul L~ wilh nut;! ami 

(l\i l'~' The dil)ij il(C IWtl~l'd uf l.oughflOo,i wnJlIgh\ in'" :1.11'" I"l\·.~ lhree 

11 (1 1"11 like proj('(~tin.!;" p:1I'ts, "-Iiiel. I.;tku III ' tIlt' latl'l~l l pre,., .. i" l1 ,If ti l\' 

m il$ and tl1lns fer it tn tile :;;]eeper;,. 

fl'hi.~ ",y~ t'1m of li~~toning ha~ tlll' r,)l1l'lwing- advan\.a::,'1J~, "\',,n nnd"I' 

!J III!!n ~:ttl"'t stnlin IJn thl'l line : 

DllU iltlll " ~ GW"," 

I'ie:_ 1I111 ~. 

I. The s crew bolts are laterally almost totally discharged 

and therefore very durable. 

2. The tr ac k is always kept true to gauge. 

Fi l:!'. 30 [Pt20 l"elll \ 'sC'.nt :l ~.I'~tC'm which is II ~U" ill v;\ri()I':' 

" . lll mt.I"i ()~. 

'rhi~ rllsklling b tmuhl by clutch-bolls amI sled (l!1Il,ir~ ,ivcttl.'tl 

to) t he SIUCPCf~ 111 U,e (';(, n'''l" ~ ,ji~a!l('e " I);tt"t for the gauge 

I'cquirC\1. P~.~jng Ute ul llfd ,·t.olt lHUle .. tlll' rai l an,! cliltir aiong 

the corrngation ,)f sli.-'()por nn,\ (i~hUJlling- tlw nnt .• lli, ' illltel' 

flang~ of (he rail is gripp~ ,j by LI,e CIIl L,\I! · hlllt :md Ull~ mil 

tin nly hl'l,\ unt ler tlie chair. 'l'hi." fastuninf,'" is hotJl "iIIlVI,} amI 

strong nnil w il l r.xt'.l lldl' a l;t t,~r;11 ~' i"hlin!;' or UtI,! ra.ils" LlIII ~ 

kl!ejling rhll tt-ad : ahr:IY-" \.("1111 10 g:u,},'l'. 

11' ue~jre,\, we ~ 1' !lpl 1" til() mi l.~ rir i'ttl'd W ~t.(\{\1 ~ leq)l\r~ , 

lilit we sugl..'eH 0111' CIl8 t(t lllt l1~ til ratlt"l' ~ 1' [ f' I 't t.l lI) :t. 1)()\",-~ s,y"t('m ~ . 

as t.lw i'al> ~" Jliug" IIm mgh hall .. :lthl , ' Ii~ ujj'crs val'io( ~'\ ;" jvalI

la;.,,-·,,: viz: 

I_t. Rails and sleepers are .hipped loo.e and 

pay {rei,ht by weight and not by 

measurement. 

ad. Duplicate paru ·can be immediately 

attached while keepin~ the line in almost 

continuous service. 

3r •. Buyer. are .. bIe to make suit&ble curves 

according to their requirements. 

Vi". :IUl iI. 
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b) Rails upon Wood Sleepers. 

Jl'ig. 3021 I'I-l10W8 how tho rails are fastened to \\'OOU ~lecpcr3 by mean~ of 

bow-sc!'mrs an!l clips. The clips h:wtl 2 tB8t.h which nrc prcs~cd toward;:c the I'ail Hn.ng<l~ 

FiJ:. 802!. 

4. Joints. 

'I'ho UlO$~ ;:uitnble nnd officient rail 

jOint, which il; now almost nnh'Cl'Sall.\· :1I1optc!1 

rOt J~igbt. J{.aihf:tJS, cornlst:; of 2 Illli rx of 

otilinnry steel fisllylates fOlmed to ma.tch Ule 

rails am] of B baIts and nuts to suit. 

In CASe of temporary uso the joint by 

means of tlle bolt~ may bo disllensed witll; 

tJle fisliplllt¢S l\l"C SCl'8wetl to one eOll of the 

r.lils and It will be sufficient to make t il" 

joint by -slIding the rail into the open end 

of the Hsbplatcs, wllieh ar6 long onon.!,'h to 

take up nnd hold the mil. 

Fig. SO'2~. 

Patent Bracket. JolnL 

to see·llre lI.lwaySl a. ooITeei. gange. 

~I'o 11I'C\'cnt the wood heing splil., Ule screws arc fixed in :10 

!1i:\.I.,'1ma\ position. - JI'Moonin.!:f (.lte rails to the wood SICi'(>CI'II by me:U1~ 

I'lf :-;Jlike~ is not ndvl,o.:~hl~ for j}Qj,tllblo I'ni!ways, gillcQ tIll) ~piJc\~~ 

arc aule to spliL tho 1\'(J1)I1 of the COtllllllmtively w('..(l.k fl l ~el)l.1t'S. 

Impregnating Substance for wootl sleepers, we 8111)1'1), in (,1l.~kR 

of 50, 100 allli 200 K ilos. 

"It is ;1I1vi s:~hle to impregnate w()(l<i sleeper:. t,.Q pruvilnt tllcir 

111~~()llIillg' mUen. 

Ilig. 3Ol!\!. 

Fish Joint of Portabla Railways on Steel Sleepers. 

I"g. aU23. 

Fish Joint of Portable Railways on Wood Sleepers. 

Besides UlS <l.bl)ve joint we sl1pply V:lriOHS othur ~y;;tcms, of whir.lI , 

however, we hl'rf!aft6!· il ll1!;tl"lI.tc and ,lescl'ibc only !.1m B!";IcJw~ .Toint, 

Pig. 3024. 

Tn laying JI<ldlll1lo railway secLiOIl~ with bracket joint."! it should 

be borne i ll mimi, th ra~ till! Rwe! IdecJlcr helow the join~ hall II. lJill'ul:ular 

pUIli·.hinK, whir-h is !Ji ftClllnt frolll Uml (Of thu oUler I\JOC!lf'I~. 
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B. Permanent Railways. 

'1'110 G (lll~t.!"I!ct\lI·C Ii!!' "l1rJI mil\\'i\y.~ ~h()ltl ll bl' mntlc [;,,"dll 11 ~' IUlII IItrong-ly ami in order U-I maku tho bost llSO of 

tile ilanling pmn'I' all,," \l1l(\\'t\III1l'~~ ~ll!1l1h l hn 1'\\,l1i11011 nH Ill lWh iI." p<1~~ ibl(l. Cll1'n~ of 11 small \"at!i\l~ , whiLlll WIl~O lIntlsllal 

rl"iet.iull Ill' IJI!' \l'11l'(,1~, ilwnms il1;.:' !.III~ I\'('ai' Ill' Ill' injul'Y to rolling ~t.l()k, ~h()llhi be m'ui<il:d. Cal'e sJH>IlII! fUI'\.Ilt1\' [,0 t. .. lJwn 

to lLan' II ),.'l I,,1i IWI1.liug' " r .. ",~\·d Ill' hruk" li ", tUIICS, whidl ~1)cm1~~ :~ ~ I~ ~~t I'llill'ing "ll1l11gUI vf tim l ine. 

1. Construction. 

T .i::hbll~"R or 1"'I'm:Ulont 111:ln\ !l il t hcing :L't imll"li.1 n ~ as ,lur.ll>i lif.y i!l will be aolvi!<:thlc LI 1lSt' Cfltll lNU"1\Uvcly heavier 

mi L~ HlII l m OIl' :1..11<1 1'111.1.,'1 '1' 1'11'(' 11111": 11I:\u lilt' \lo rt.:~bl e mi l \\"l~yl'l. 

2. Rails. 

3. Sleepers. 

a) ' I'ht~ steel sleeper!! 1IU.;;t snitahlll 1'(11' these lioc.<;, nn, those i1hl!<tmtco.l 011 pa,!{'C 8. ' I ~ bu sll..'O llIlnl, mora pAI1.ic ll lal·ly 

in connect·illll wiUt IlI";I\'Y rail:! :111'\ IncnmllLi\"u flOwer, am usually IIlocl::u<1 at. citlK,r ('od to Ilrtw,mt Lho creapu M tho lI..'lliast, 

tJl1l.~ kl,(l]ling" UJO ~lo{'Jlcr JiI'II!Y I'll t ill' hl..~ 1 Qr jlw lint' -- SL'U Jig". :1017, whicll is a matter of jmpot"L:ml~, c:-;pl!{li.'l.l1y ill (.1ur\"l\!l . 

b) Wood Sleepers nrc frcqnently u::<cd fOr lll.'l"lllU,ncnt raiLways ill Illlarl:.ors wiLh abul1l1a[l(~1 of \\'ood, 11101'[1 pl\l"f.iculal"ly 

1I1lT1~HI , 11'110"; if t.llt, WOOO.\ slCCllCl"S arc lI! ;\(!c un ~hc spot, tlley llro\'O 1(1 be clicavor than stool siL'CIH.li'>!, as on frllight on 

UI Cin /lCl.!tl bc JI:U tl. 

'1'(1 withstan.\ Utc Jt~'l.y ing inlluuucc>; IIr 11m wc:dher, insccl3 etc. in hot ('.!ima.l .. 'II, tho wood SICl"]M"S "lloulll in) illl

\JI'{Wnnlcl! with c:u'bolinculH or any ollu.'[· l'ni l;iout iJILJlrugllating SUh~tIl11C(l. 



Fig". 3020. 
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4. Securing Rails 10 Sleepers. 
a) tOo Steel Sleep.rs the rails arc secured in th~ ,·ery s,1mc way us those of tlw JlortulJle 

railways (see Fig. 3018, S019 and 3020). 
b) tOo WOood Sleepere the l'ails aro secured Ili1110r hy mMns of 

Spikes (Fig .. ~025) or by menus of Screws (Fig. 3026). 

'rhe fastening by spikes i~ easily lllade, but the fa~roniug syswOI by means of screws 
is more durable, uffordiug great s<1fety against 11m 111ils getting loose from the wOOll slcCI1CI"l'. 

FI;. 3025 shows/hi fis/!nln; II rails 10 wmad sle~~ers by m~ns afjsJiill 

M3i25 " ""." • "senns 

J?:i(i'. a021. 

5. Permanent Rail Joints. 
Tile joiut is nHU\C of the onlinm·y steel flshplato~, width arc formed to matcli the rails, ll.nu of boli~ 

an,\ nuts to suit; se~ Fig. 3022 ami SOSO. 

FI,h Joinl .r Per.,lMnl RalIWl}' on SlIIII Sleeper.. Fish Joint If PtrmMenl R.l(W.Y8 On WDod Sleep"", 
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Portable Railway Sections. 

We sllpply POl'ta lJlo milwa,V sections 
in any rcqninll\ JengtJ l and Winl an.\" 

particular llllmoor of steel ~ lcopo l'~. Our 

M,am\lmi len.l(tlls of railwll.,r ~cctions arc 
I) ami 2 '/J met.ros upon b at!!l 9 ~ l oopl;rs 

respectively. CUI'\'NI ~ootions of 5 metr\'~ 

lengths lire littoo. on (j s\cepcl'1f to moot 

the Ilclwier f:u.'aiu 011 them. 'fhe f)(lO 

IIn.\ 600 mID g"dUgOS aI-e the most suitable 

!;'lm_~es: fOl' \)011nble railwa:\"l; atilt Utc l'efOl"e, 

atutt>:rt ll llivcrsall.v adolltcd, bil l we ~\I l)pl ~' 

alsu any othor particnl:l.I' ~'Il lll;'(l I'flqnil'eil. 

Fi l;. 8(1~2. 

M& 'L:·" ' · 
" .. 00 . ...... _O<><'t<" 

1'il;. 8081. 

Permanent Railway Sections. 
:\I 'C ~!1[lplit'll in any l'N]nirel\ length luhl with a.ny llllTtiNlhll' n\lUlI/t!!' (If ~lm~pl'rs . 

'rho si:tn,\ard ICll!,1:h>l are 7 awl 5 mct t'e.'J upon 9 and 7 S\e1\Pl1l'~ l'fIIl p,)('.t.ivI11y Ill' nl~IJl (l ami U 8)1)\)[\1.11'8 rCll \'Klc~h' llly 

ace<ll'l\in~ to th t:! l'equiremeuts of t.he hank, CUl'yed sections arc :littel\ upon ,I ~ I (!cpcr more, to lI1el~t thl' lw:wio:lr strain Ull 
them, 'fhe llianual'd gauges adopted for pel'JO:lntlnt railways arE) 1435, 1000, 700 and BOO mm. 

Practical Hints for fitting up Railway Sections. 
'eo :'!fWC io rl"igh\ wo IBlially !'hip I';lil.; am! .;Iooplln; nuL fiUed ttlg6th~ r and Ull'l'erore gi\'c hCl'l.':lfier a Ic "" hin~, 

wllich will Ix- fO lm_1 u&> rotl io arllling tim 111\.j,k ~. If rOl),u il'l'll , we rllmi"h a o.:oUl III(lW ~ .. mplc rnilw;\y section lille.! np to work aileI'. 
10 secUlin;: rails to s!eep!'rs i t ~IIO llhl 00 bolll" ill mimi, tJ l;~t UIC,. mUll t lie IliaOOli al r.ig-llt auglo to each otlier, which 

can e:l.~iJy be attruJle« witli the aid of a SIltUU1:, '1'110 faflf,l'llim.' of III I' I'I'l il1< 10 the :::t.co.,1 slncpeJ"ll is mall" iJ.~ lJol~, 1I1l 1 ~ 
:In,1 ('lips, a~ per Fig. 3018. 
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Tho OOit way of prooootling is to screw ull' the lIut and introtluc.u ihe lxllt from below, tlI!Jn Jmt on tho Clill a.nd 
tighten the nut after U\c. oorroct gau:;e 11U been SGtnretl by the IllCa:mre·nihl, ROO Fig. 3035 llercnftcr. 

01 
OREltSTEIN Ir. KOPPEL 

---=-"'-~- Fig. ROOii. 

Althongh Ule steol ~loepcl'lS a\'o Cill'ofuil.l' 1I11llclmlillY llS, a 1'.1llall (leviation from gange nmy lmppetl ill SU llie in~tanr.(l 

owing !.O the POSiUOll of tlle bolts ami tightening of the nnt. We 1\l1gg".~t, Lhcrofol'e, to \ISO a Illcl\Sure-rule, as ilh1.~trated 

IIr "'ig. SOM, which wi!! alwlL),],; ~r.r.nm a MI'1'OCt gllllgl.\. If desired, we s.hall sllpplr suc]) a measure- rule and a &qUal'e, whieh 
are axifll , tng'flU_C I" lI'ith }'l\ih; and slcepel'$. 

Making thp. ,';.I il -joint by tho ordinary lb hpiat.cs, it mn~t be lIu .. ne in JIl iml, lhl; tho Hml or UIO nul ougbi to 
111'Ojec\ llie sleeper hillf length uf lishphtlbs. 'L'hill joint is c;II ICtI UII~ susllen.ICtl joint aTkl roprcsont.ed h.\· "'ig". 00-22 hcreall.et .. 

In cas!} howovcr, 1110 joiu1 i~ made by !'he Lll"acllets or anS"le-p iate~, 
r~Llm tim ~let)IJl\l", whillli i~ buluw Ulll joint, t.o the rail hy fL bow-screw, Wllicll 
l i t U,O ~nlU 1imo kOOPH U\I1 lmu:kol'l in p08itioll, in RIWll :I wa.I' Umt the end of 
Ll Hl l':J.il OClCUllic.'I the sm:\lIot· {l1L!'t of the width of tIle stt.!l l A1MpI'1l', tllli 
gl'tlnter l)lIri of tile width of UU~ sLooper giving tlms n long lleuring su·rfac.e 
to tJ IS oilm)' l'ail, which is to slhle into tJle bl'at'keis. 'l'hs gtooP(W below 
~hc joint has a pariicllllll" IlUnehillg. which mn"t be borne in min(i in fasteTt
lug rails. 

'I'hi.-; joint il! knuwn III! the $lpvurtcd or lixutl j oifll ~l\\1 i\lugLml()d 11.1' 
I"l!;". 3024 ilel'OO.f\ol'. 

~rho Ill'~t ~ loljpl}j" Ijf ti,e joining I1Ii1Wlt..y sa~tion 8honld h6 plnccl! abont 4.0 oontiIllOtl'c~ lh.utl ti ll.: ulll.1. 

Standard Curves. 
If 11t11. re!Jlli rl't1 oUwt""lvi!!tl wo ""ppl}, \:\lrvIlI! sections in tI,O following nulii , whicJL IIl~H~ pro'Ye.1 W be ~ hc most 

tlui lal.Jlc onrvo." fo r l~<II-tabl c milwn.y~. 

_I. •• _ ..... 

. -.... ·t:~ ~ . 

! '. l~;.t .,.. .... 
.. •. . 1"",., . . .. . ". 

.. : '.~~.; .{I-.., / 
.. ~'. I " •• / 

.' OREItSTE IN : I. KOPPEL . -.,/ ~. 

/
'- . ~ 

! / .. \\ 
" \ ..,.. 0;« 

·f . ... '" '" 1-f !)r t 1J. 
. _______ .0:. _ .• _ .• ___ _ . •.. 1" . __ .__ __ . ..:~_~ .. 

Fig. 3080. 

, 

(.'lIr JtAllw ~,.~ "r ~ta~ r"; l!; sooo " I"",t IJ Kit"" I', ""-'cr.l ...... 
.. .. ,. _ .. 30), ,. 11 " .. " .flllter 
.. ., ...." 31X'n " !.\ .. .. ,. rill 25 
,. .• .,.... 300~ ~ ~ .,. . ., Metre.. 

The circumpherence of a quadrant of this radius 
is 39,2 m • 

~ The CIl'CUmphBre008 of a quadrant 
is 15,72 Ill. 

of Ihis ralliu 
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Patent Tramway Rails. 
'J'hi~ 'rrallnm,\' t'on;;ists of Gmo

yeti St~el Gil'der Haib" made UIlI\CI' 

a IJatont }lI'ocess, ami i~ decidedly 
the cheapest and wu~t simple or 
the nlrion!; existing ~y~telll,;, !Juiu:; 
now <llJllu~t llUiVCI'.,::lll,r adopted by 
tho ~1'l,llItl\"as C()lI1r1l.nip.~. 'rill' 311· 

\';mtah'1'~ elilimcl\ fo\' it art': 
1st. 'I'he mils form [J. continuous 

girder, doing away with all looso 
jllllts except th(' fastcniug's. 

2'''1. The,\" lmll he lai!\ (lnickly 
and a~ a sillall expense. 

Hnl. 'Phr Irci).!"ht j" on tile ('.entre 
of the mil, t.hCl"Cfol'c uniformly 
,lidded O\'t'\' the whole of the !Jed, 
which is nut the ca15C with any 
other system now in l[SO. 

4tll. The Ii~Jljoillt is ycry simple 
anti, in 1:l<It .• 11m uul,\" 1{lh~i('nt tiWII) 
of Joinl~ in mdstnnco. 

5th. Repail'S are met·ely nominal. 
'rllis ;,;ystem is eminently snitaLic 
I"or cleetric or stealll motol" POWt'l", 
The rails arc ["oilell ill sect.ions \1(" 

.'lO to 100 Jlls. l~r yanL in stamlanl 
lengtlls of 9 Illotros. Fig". 3037 
~hows t.he WI'.v simple laying of 
thi$ tmlllway s)"-"tl~l1I in stl'ed p:l\"(~nt('nt. 

fro keep tlw tmek tl'lIn 00 g:U1.(!"e, the mil" 
are connected b~' tic-rOIls with li\.llt"1 <11111 
II""-"her>', 

111 stmi~rht. iml,l, 1,IUl tie-rolls a\"(' aboll~ 

2 metrl'S 'apart, mill in (~\ll·vos alu)ll!. 1,5U 1I11.111"es. 
01ll' ;;taml:mJ cm·\'('s lmvc a rmlins 0(" either 

15, 2,1) uI'10 
lllotm~, as 
1\111.\· he re
qllire\l. 

lli~. ~fII!>. 

Fiy. 3039 ill11.~tral('s an l],rt,mgenwnt of Jinl', whie1! 
\lill bu IUlltul l'UtIVlJllicu1. ~l) allow R (:russillg of pl.luplo, 
1':1rls «(( •. , wJII.m the (1I"11illllI'Y 1illl1 is to pass t.)ll"L)l1~h toI\"n~ 

;HId \·il1l1.!-m~, \\'111.'1·,.\ l:he rails m·e lnirl ill f:tt't~~.t \1111'CI1l(,I1t. 
'['1\'O mils arc ~ccUl·1'11 ("g"t,thor to I,mll a groove and are 
nL~tello,1 II0Wll to ~t.()el ,;Ieapers hy dillS amI 1)I)lts, 
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Crossings. 
We illustrate on this page various designs of our standard crossings which are generally 

used in portable and permanent railways. 

1. Right Angle Crossing 2. Diamond Crossing 
j'b'cUed ttl a 1\T(lIlght inlJl 8tecl SiHlCL. 

l'i l.". 80-40. Fig. ~ O. 1. 

3. Double Inclined Plane 
t um:j.<h' u r i t ::!.'t,; l iull "f Ii lit' I J, ti l IUII_I.' IViUI ;~ ,mil- ur lo n ,,"1n.~ :tl (· ithl!cl' I'lltl lind 111:1,1" 1M! FIl11lu i u."" lil l \\'I U' I~ \ :1 IHll"l.;lhlu 

linu i ~ til 1\111."",, a 11l~ t' II !'\JI('llt line. 

Portable Level Crossing. 

Connecting 
Bridge. 

I-'ig. ~O.J. · 1 lwll1\\' illn.<tmtl's a l)(ll'table [(we,1 ll l'l)tis ill)," HHU!IJ ui' 

w1)\lIl lllanldllg" wllj(',11 will Ill' rOlln!! I1scfn l wilel" the track 

b c : !".~Si_~1 hy a ( · ;~rt- n,nd . 

WI"-I' n 1r.U'k is I II ~ i n_~ 

lai,1 11011' 11 "illll1 lt.U\ ... '<m"I ~· ill 

('itl!!'!" I'n'] ilild Ill) ~llort 

"1l:l" !' i'!-l)l(Iillil1l,' , th" (,,111-

n,-,"li "ll i ~ Ihell iliadI' 11,1' 1111' 

l'r i,I.!..',.' 

Fig. SOH. 
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Turntables 
.ore desig ned to connec t cl"'OS~dJ:lg troclL<;t. 

In constrncting Ollr tllrntablcs 11'0 have \.Jeon ~ Lri~illg' ill t lll\ Hl'~t place to secul'O ell.Sy wOl'king, combining strength 
:mu the I .... ~t pUMiblr weal'. We ilJustral.o ami dl ~~t :l'ih" hr.TO!:lfter .1ll!' st.lOlhml d!lSiglh~ vr tlll'ntnhLes; llrc, Ilowever, opon 
00 Ulah any othel' prllctiCllhw d(l$ign ami $ize, i\1ui HhaH 1){~ g-Jad t,o rtU Clto fflr Sallw. 

Fig:. 8U47. 

I. Portable Wrought Iron Turntable. 
'l'J ,i~ lUI"JI I;11l1 ~ j"t r""nstrnctoo of wrought il-l.Jll and Ihe. revolving 

,:::<:nr cmL,i~"'~ of 4 l'\llIe .. ~ :IIul a. lIh'd reul t'(!. ]rin. 
'rhey 1\1'0 HuiHLlJle fol' dght allg l{\ and diamO lld ero88ing~ all 

"huII' 1I 1.y lrlS'. 3i).J';. 
!::it,aml:ml !l i;um.ur 9 10, 1000, 1100, 1'lOO, I r.oo Qt' 1550 mm 

lind gflllg .. np to 1000 111 111. Carrying mpaclty 700, 1500, 2000, 
:l,wO or 30nO Kilo, ... 

II. Right Angle Crossing and 
Turntable 

al i1!u~h'ated Ily Fig. 30-1(.\, Rrc made or wrulIl;ht 
il'oll and will lot:: found usefnl whero a tempnr"l,!, 

l'ls-lit ansk tnI'll 011 Is required wi~hout liiUli rbin~ 

the perm:mcnt lIlie. 1'he turn table buin!!' put rm 
tile track, t.ho eM'll will he remon-d liy aid of 
Ihe ton;nl~ from oue tri ck to anolher. 'J1le 
I"\l\'olving gt'ar aud othel' vanlculars arc 11I1[[e 
tile "~lIIe 09 !x:rOJ\" 

HI. Portable Wrought Iron Ball Turntable. 
Fi~. aoli l"Iip l 'ellenL1 a tu rntahle which tUr l lS 011 b:J1I8 

and dl)C~ llot l~J\liro ~1I:r grek.1i~g. 1'1 ,ls tnnlt&bh, is suitable 
f"1" dglit angh.\ nnd di:l.Innlld cl"(lS!lillg~. It is ~Ilth'ely covenlC\ 
ami lw(lte llf1l Ihe entr;Ull'C or dirt or sand, SCl<Ul' i.IIg lh\l~ oasy 

wOI'id l1cr co lll bined wiLh I,he I"ost poo.'Ilbl(l W~:U', 

Standard (linllwt" I' U10 Hl lll, gnu !i'~ .'XKl or ('.00 mlll, carr~' . 

iug '~1 1w:i ly abollt 2(I()j) Kilol.. 

IV. Portable Cast Iron Turntable 
a~ per Jo'if!. :lOJ8, i'l s\li~blc for loaol ~ up to 21)()O Kitos and 
C,lIl b& laid without ~killml Ja~Ollr, ThllY h:1.1"o a cast h'on 
laWo.: WltJl a dJ~ hflll ('I)lI trc and lock ing 1.'llaJ', :w.d 1.Orn on a 
lflr.:~ c~·l indd..aJ centre-pin. nr: ,met~r either 1000 or 1100 mOl, 
a: ~\lgc 500 o ~· nou 1~II1, 
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FiJi. aO~ 9. 

V. Portable Cast Iron Pan Turntable. 

'l'l1j!\ tll\..~ign , liS per Fig. 3049, is dift'orent from those dell~!'il1 0d on the 

1)l'(Jwliing pagfl, in as much as \lIe cylinder and the centro-pin am pm'tly pllleed 
:ill the !;,l'Ulinli, IOM'ing Hills only UlIl Bango anti uu;~ guide -rails nbo \'.~ tllO level. 

Standanl diaulclcr 90(O mm. 

Gange bOO or 000 mill. 

Carl'ying caflaeity up to :3000 Ki1\1~. 

VI. Portable Cast Iron Plate Turntable. 

Pif::'. 13050 rOIJrc~cIl~ a tUl'Iltable whiell ShOllld ~e ll~et1 \\'!iUIi thn tra~k& 

startin,,!, fl'Olll the turntable, :l.!'O frctJllOlltly to be clULl~cd in tiirc.cti.ulI. 

Tt Mrrics 1500 Kilos.. 

l)ia of l.ahlo !).tv mm for gaug~ lip W IS\)() mill. 

'i'IIis tul1ltablu if; not closed by ;~ casing llmi 1m.'! uo Jtane,"C nor 

gttiuc -rails. 

VII. Tramway Turntable, 

t\.'i per i·'g. BOOt , turns 1'01111\\ Ili\'l)\s uml lin! ",lIer8, hilS 
a lod.illg gear, a eheclUflrP.d (,&<;1 il'Oli t.ahh~ wilh :.: roonl!:; 

ami is designed to be Jai\1 duwn in tI~"\lct llitvemcut. 

Dia of table 1100 rum, 

Gauge 500 or 800 mm. 

Cal'r,ling capacity up to 2500 Kilos, 

VIII. Portable Iron Skid Plate, 

as iI1ustl'll.\ed lJy ,Fig. 305~ , lI'ill 

be fouml suit:l.ble in cnrves fo!' 

turning wbeel-barrows and waglln~ 

of small IVlt~~l-base amI s tni\ll 

c.1.rr,ving capn.cit.y. To Ruit g;UlgO~ 

of 500 ami 600 mm. 

l' ig. 301i2. 

J'lg. 30M. 
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I'ig. 3053. 

'l'urning on a steel-centro-pivot and h'on 

rollers. 'rhoy art: floored with wood aud lliaced 

into a pit of wO(j(! 01' stone as may be most 
convenient. \V C Sllpply these tU\'lltablcs either 

fltted up with ooarc\ed floor and wood framing 
or only tho iron-work taken w pieces. 

The ironwork oomprlses: 

1. '£ho steel oentro picco and pivot. 

2. 'rhe ring of curved rails. 

3. 'I'he roller., with bearings viz 4 rollers 

for 500 lim! 600 mm gauge and 

tl tollers for 750 amI 1000 mm gangc. 

4. The traok. 

0. The adjusLillg gear. 

t!. The iroll socket for the insertion of 
the stick. 

7. Tile necessal1' screws. 

Diameter oither 1000, 1200 01' 1500 mill. 

Gauge eithtlf 500, 600, 750 or WOO rum. 
Built for loads up to 2500 Kilos. 

IX. Ball Turntable 
for Portable, Permanent and 

Tramway-Line •. 
Tllrnlables represented by Fig. 3053 turn 

un ba.lls a.nll are sllit.a.hln for port.able., permanent 
and tramway lines. 

'fho uUY~tnta.g\ls clairnet! fOl' tlli~ dosign IWO: 

1. No masonry. 
2. No greasing. 
3. Very little wear. 
4. Easy working. 

'l'his turntable, requiring no masonry, will 
be found most eollvenient for permanent tracks. 
::Jt.andanL diameter 1230, 1500 and 1800 mm. 

Gauge 600, 750 01' 1000 mm. 
Built fl}r r..nrrying capll.citics up to5000Kilos. 

X. Turntable.· for Permanent 
and Tramway Lines. 

Fill' 8054~. 

. ..... -::: ~-,,~ 
."."";.,,,,·.c._,·~ ; .. ?::;~ 

". 



Aktiengesellschaft fOr Feld- und Kleinbahnen-8edarf, vormals ORENSTEIN & KOPPEL. 2 1 

. ... __ akJIS llIIl dI't'O.. 

Fill, 3006. 

--

Xl. Turntable for Permanent Lines, 
specially for Street Tram-Cars and Bogie 

Wagons. 

Thoy turn on a steel pivot 3m! rollers on the 
bottom ring maul) or curved mils. Fig. 30M. 

The turnt.1.ul0 is pJ3.(.·od into 1I. pit and h8.\! a wOOlI 
floor . The pit mn.y he mll.lie of wood or swnes, as 

may hI) most coll \'cnicnL 

The turntable i~ constmcl.od in sneh a way 

that tho stool pivot takog up tho enti re weight thns 

soollring an ea..,;y work ing. 

We supply above turut<l lJle ill the foll owiu!,' Hizcs : 

Diameter: Carrying Capacity: Gauge: 

2,5 m. 4000 kg. 600, 750, 1000 mm. 

" & 
" 
" 

ROOO 
" 

1 000 I1ml 1 435 

8000 " 
1000 • 1435 

XII. Locomotive Wrought Iron 
Turntable . 

" 
" 

. E'ig. 805(1 represents a turutaule which is 

ma.do entirely of irOn auti ~tl;lt:ll. It consists 
of strong iron girders, ami tlHl I'aib arc 
securely ri\'cllcli to UJO lllain ginlll rs. 'l'he 
turntablo which is laid into a pit of maSOIll'Y. 

rovoh·cs on a stcel cCIl ~~r·Jli ll aml 4 st.rong 

rollers with axles and bcarings. Ther roll 

easily on the bottom ring made of curved 

steel rails. '1'he turntable h:u; 2 RO(lk IlL~ for tJlfl inSlIlt ion of sticks :lnd :m adjust ing gea.r consisting of a latch aud 

4 ears. 'I'he sLeeI een~c piece takes up the entire weight, securing thus ensy working oC the IlInlla1Jlc, Ilven wi th the 

heaviest loads. 

We supply Ihe.c:c tU l1llablcs of the following s izes: 

Diameter : Carrying Capacity: Gauge : 

& '" 10000 kg 1000- 1435 mill 
7 

" WOOO 
" 

1000- 143& 
" 

8 , 25000 
" 

148& 
" 

~~--.;:-
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Traversers. 
Serve to CODneot two or more parallel traoks. 

l-'jJ;' 8145. 

Traverser. ns pel' Fig. 3t46 tWO designed for medium loads. 

Fig. 3145 represents a traverser for 

small loads. 

Standord Desi&'1l; 750 kilos bearing 

strength, gauge of track on tmvorser &00 or 

600 mm. Length of track 000 mm. Gange 

of t,rnck on which the traverse!' tl'lI.\'ols 

750 mm. 

Stmltlnrd Si~.cs: 2 anu 4 Tons heat'jog strength, Cauge of track on the (raveN.:l' j)()(), 600, 150 and 1000 10m, 

Jcnboih of track l 3bO mm. Gange of track on which tim t.rtn'crsol' tra.vels 1000 rom. 

}Oig_ aU G, 

' rnl.Vcrsers :IS per Pig. 3141 Ilro suitable for carrying Inrger loads. T\\'o tmcks lire fitloll 1.0 t.Im siM channels 

so that alwlIY~ 2 w:l,gons can be TClUl)voll at tIm &'1mCl time. 

l'ij;". 6141. 

Standard Sizes; I. Loml of cneh track 2000 kilos, {otal IUlId 4000 kilos. 

1J. Load or caell tmck 4000 kilos, total loau 8000 kilos. 

Gange of tracks 00 traverser 500, 600, 750 and 1000 mm. Length of tracks on traverser 1350 mm. Gauge 

or trnck on which the trarcncr travels 1000 mID. 
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Fig. 3069, 

ls t) Sets of Swii ch~ amI Crossings 

:lntl) " " " " " 
3n1) "" " " " 

Svvitches. 
A. Portable Switches and 

Crossings 
tl ispcll3c altogetllcr with UIO USI) of wood sleepers, as thoy are rivclted 

to steel-sleepers to make :L complete set. We constl1lct two designs viz; 

a) Stub· Switches and Crossings. 
b) Polnt.Swltches and Crossings. 

A portable set of Rwitchos aod Cro.'lSing i~ laid down in the 

same way as a railway-sedion, cil licr in caS(,ll where 11 branch is 

reqnire ll or a p fl.ft~- hy fo t' opposilo traius. 

Aooonling to the Iliroolion of \111;: IriWks joining tile crossings, 

ciilier right hand, left-hand or lJoth silllult.anoously, SO that t.ho original 

Fig. 3lJ61. 

tlircction of tho main 

track is nb:w1oned, we 
make: 

Blebt-Rand Switch .. 
aDd CrO •• lIl', 

.. ft-BlDd Switch •• 
ud CrOIlIDI', 

Two-WI' Swltcll .. 
ud CrOliiDI' 

and in complete sets 

or 7 metres 

of switches nnd eros

singll, the longer the 

radius of their curves_ 
Cnn-cs of fl. large radius 

can, of course, be easier 
worked th lUl curves of 
I\. smal l ru.dillS and 11'0 

reeommcml: 

i metres 
; 

" 

long 

" 
R:ulills 20 mchus fo r wagons wit.h II 111rg'e r \~Ihee l - baso 

" 10 " " n" medium " 
21/t " " " 3 " " " "the smallest .. 

Fl;. 8060, 
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a lever. 

1. Stub Switches and Crossings. 
The ~ .. 1.ub switch is heM in position by tho alljusting gear oonsisling of 2 pil\.~ in the centre of the track aUlI 

J?ig. 30b7 illu:o.tmtes a oomplero set of light hand stub switches ami crvssing. 

2. Point Switches and Crossings. 
'J'ho points \\' lI it\11 ~lru oonnllctllil hy II rod, (l.rc moveable flntI c:ln be easily au,i ustel] br llil IU\ 01' foot. 
Fig. 30&8 I'cprc;;cnl :-: 11 l~rnl)ldc set. or Icrt·]mnd IlOlnt switches 3mi crossing. 

SPECIAL DESIGNS. 

Pir. 806 1. 

Tbree.l1Irows. 

J. Three Throws. 
1!'ig. 3061. Will 00 fouU(l I'\ui ~h lc In casc." 

where i t is ' necessary to tU I'O off right IUl1111 allli 
leil h:l.nd, continuing at UUl IIltIUC time !.lIe main 

tl 'ack. 'L'hree 'fh rowli uro oonstl1lcto..l M ~tn b 

switcllCS, as a corn::ct working of pOints will 

meet with some difficul ties. 

2. Automatical Stub Switches and Crossings. 
I<'ig. 306"1 helow rcprc.<;(ln~ 1m fllltDmatie..'\I set of stub switches and cro~ing which will be f0l1 1111 convenient in 

cases where lhe Cll l'S coming from tho crossing' and pMSing tJlC stub switches are to return to tho Ramo tl'n.ck, The 
l\u tomntical gear (',(Insists of a franHl nrmnged 1'0(\ of the switches bet-ween tho rails connected with t!m tie IInu COII
strueted in snch a wa.y that tho ttango of one wheel puts the stub switches in position, 

Fi:. 3062. 
Automatleal Stub SwItches and C~osslngs. 
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Diagrams of Pass-Bys. 
We illustrate hereafter tWll llcsih'llS of r1, \lass-by. Fig. 3063 requires ;l. left ami a l'iqht hand sot of !\witdlOs awl 

crossin~, Fig. 3004, either:! left 1l 1" :J right Imnd scl~. The length of the intennediatc track depends Ilpon Sil.c nml number 

of cars to be baliletl in ono Lrain. 

""' ........... • --- !;.S,_.--

- - -4'vc,.wumnx.. 

i(~-;.;1-~;'-"-i-~::--

"ho\'o pnss-by consists of 

1 set of right halKI switches ami cl'OSliing, 
1 set of lert haml 8witdiCS anll erMSing, 

PIIAA-Ry, :l..'l per "Fig. 3064, con9ist~ of 

2 sets of left hand swit.ches ami croMing, 

Fig. 8068. 

4: straight sections of track cllcll 5 metres long, 
2 curved sections of track e3(;h 5 met~ long, 
1 connecting bridge Fig. 3043 . 

.Fig. 806 •• 

6 straigh\ Sl.OCt.i.UUl:1 or lrack u:wh fj metres long, 
2 curved sections of truck cach {, mctrC5: 

long. Had. 10 metros. 

'1'ho above lengths of tracks l-erer t.o 500 min gauge and ~, I & mellm distance between centres of tr~cks. 

Thp. h.mgth of the inwl'metliil.te hack IDay be increased by 1\~ing mo]-e straight secticlns or b IlIctrcs l en~Ul . 

Inclined Planes. 
We illustrate on this page varions designs of inclined pl!lolles. They will be found oonvenient in cases where :l. 

tcmpomry branch is required without disUU'hing the main b.·ack. The inclined lilunos Mn M onco be lllitl IIpon the track 

without cmy IIol'mngemonts whntevcr. Th e C1\rs ascend with case till! tongues a.11I1 Clll'vod section~, thus running a.bove 
tJln TIllis nf U]C main track. 

Fig. 8066. 
stil le lacUHd PliIH. 

We coTl.'1tmct tho following designs of inclined 

planes: 

l. Single Inclined Plane. 

Fig. 3065 illl1stratos a singlo inclinod plane. 

They consist of " curved :;\cction of traek [) mcl,res 
long a.ml !l. pail' of nscolHling tongues eonnecled liy 

:\ til!-mll. 
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OIl:II5QI.urrn, 

Fig. 8OS8. 

2. Double Inclined Plane 

.lJ'ig. 3056 represents a doubled inclined plane 
as the means of obtaining access CrolU out! pair uf 
metals tQ another paralleL They consist of a 

reverso curved section of track b metres long and 
a pair of ascending tongues at either entl, 6ach 

connected by a. t.ie-rod. 

3. Adjustable 
Inclined Planes, 

as illustrated by Fig. 3007, 
consist of a cttrved section 
of track 3c/, metres long, 

3 pair of ascending tongues 
conneeted bya tie-rod and a 
straight scction 1 'I. metres 

long. The turning point 
of the inclined pillDe is 

on the joint sleeper of the 

straig~t section. 

'l'he advantage claimod for ruJjustable 
inclined planes is that they can be laid 
upon the main track by 3 simple turning, 

ami removed in the same way without 

loosening the fish plate bolts. 

4. Inclined Planes 

with 3 pairs of ascending 

tongues and point switches. 

ns iltustrnted in Fig. 3068, have tho advantage of 

working the main traclI: a\ the same time with 
\be temporary branch ~ithou\ removing the 
tongues, as is neeessa.ry with tbe ordinary inclined 

planes. 

We oonstruct these inclined planes for animal

and locomotive-power. As the outer rails are 
supported by wood sleepers, seouring thus a 

firm track, these inclined planes may also be llseu 
tor hOM'Y lo3d.s. 
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B. Permanent Switches and Crossing. 
1. For Narrow Gauge Railways . 

. " 

, ; ,... .... _ ... m: .. IK .. /'D,.. .. " .. , ... 
Mg.~9. 

2. Permanent Switches and Crossings lor Standard !lain and Secondary Lines. 

CII~NSTEIlI " KOPPEL 

BERLIN. S. 'If. 

Fir. 8012. 

.A st.1 of f\",ik he3 ud C,t),SOIinr u illu, t)(l.IC\I aboYO «I1lIi;St/l ~t: 
I ~ Ibonr bue·plalo' ru.,,"i"~ oJl lelllrtb of point nill, 
2 ~ "Iou) point rail. pine<! ~nd fiw:d., 

6) le~er , .ded! box ... llh Idju itinr gct.r , drl.w,w., and DOulIl.(lr .. ~ivbt, 

8 2 .lock rai" rinlWoi to .. bou baSIl-plates, 
• . ",itth·eb.11'I ral tbe ~illtt 
6 rIld tODleetiq I~ polltl"rai" , 

7) oros:oin,;', 
8) 2 ohetk Nil, with r .. ler.iIlis, 
9) ~""I and ulh (or "'oed 1Iff'p" .... 
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C. Tramway Switches and Crossings. 

1. For Tram-Lines made of ordinary Rails . 

• _- G. '-.!.:t. K· "
ORENSTE IN ~ KoPl'tL 

Fig. 5073. 

They are mati" or ord inary bleel T ra ils with point switches, and the parts wllicll we supply for same, are 

1. a moveable pOint, 
2. a fixed poin t, 
3 . a crossing, 
4. fastenings. 

,V~ supply tlll;lbC ~witchcs ami crossing of any rcquireol sections of rails anol raJii. Olll' stan(iard designs are of 
10, 12, ]4 and 16 K ilos l"nils nnd of the following radii and g:Ulg('~~ : 

" [Joint Switehu:; and Cro,;:;ing of 10 kg rails, Radius 15 anu 25 lll, Ga\l~'O 600, 750, 1000 and 1435 mm. 

do, 
" " " " 

, 15,25 ami 40 m, 
" 600, 750, 1000 and 1435 mm. 

do. " 14 , , " 25 and 40 m, " 150, 1000 anu 1435 mm. 
(10. 

" 
Hi , , , 25 and 40 m, , 700, 1000 and 1435 mm, 

Fig. 80781. 

In ordering, buyers Should state whether rIgh t hand, left han d or two.way swltobes are required and to what ra dius. 
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2. For Tram-Lines made of Grooved Girder R.ails. 

Fig. 3074. 

'1'lmy al'!! puint,·!>wif.llhm; lind el'oR.~ in8'" lin!! (~U1 ~h;t (If 

1. a moveable POint (right side). 
2. a flxed pOint (left side). 

3. a crossing. 
4. fastenings. 

Ar:t.GIUIIIR.IiE/itrElIIl kO~a. 

- " " - ---.". 
-'" 

"-' -'-" 
-'-""--. --" 

---=:--::::-----:::.:: ... ---- --=::::::::::--------- --~-BO .. ~== ______ _ 
... ......... .. ---_ ..... _--------- --------_. -.... --.. _--- , 

Fig. W7h. 

Wo supply theso tl'affiway point.$witchcs 311\1 crossings of any l'Cquil'cd sections of ginlcl' mils 1U1Il 1'Illlii. Oil\' 

s tandard designs al'U mado of mill; 00, 100 and 140 111m high and of tho following .. ru lii and If.lllgcs: 

Height of Rails 

90 10m 

lOO " 

140 • 

Radius 

15 :mel 25 In 

15, 25 and 40 " 

H'. 25 and 40 " 

Onllge 

600, 750, 1000, 1435 UliO 

600, 750, 1()(X), 1435 ~ 

750, 1000, 1435 " 
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Rolling Stocl~. 
A. Wheels. 

OUI' \\huel~ arc made ur fir:;t o.Jla&l ua~t ~lDe1, Ute ue$[ llIaterial known for the purpose. Cast steel wheels claim 
the following advant.1g~s over chilled iron wJlCcls: 1 "to 'rhey very little wea.r ont, 2 nd. '!'lIny giv{l gr!')ltcst pORsihlo ~()(jl]rity 
ar:aillst fractures, gr~. They have a uniform temper which secures a continuOllS round amI. smooth tread, 4th. Although 
they Jwse a greater bearing strengtJl ami resi~t.allc·3, they bavo a sm~ller ;icadw(>igllt than tllr ehillnil iron wher.k 

Standard Steel Wheels. 
We .~IlPJlly ;~ tlc,;igns or wheeb viz: 

L Solid Disk Wheels, l<'i,'!. ,\07:J, 
2. Crooked Arm Wheels, Fig. ilO7li, 
3. Turned Tram Wheels, l<'ig. 3077, 

<1:lU give herearter a. selection of our leading de~igns and sj~c;;, al1'nnged by or<Unals, i1\a~r however say t!Jat we possess 
a great number of utJwr l);l tt!Jrns, and shall bl) glad tu Jignru fQr nn:)' required designs of wheels. 

\Vo St.lte hereafter the principa.\ dimen~ions of ench wheel viz: 

• A. Total Diameter, 
R Diameter of Tread, 
C. Total Width, i , 
D. Width of Tread. 

b 
1. Solid Disk -Wheels. 

A. B. e, D. A. B. C. D. 
L 304 270 " ~J 7. 43U 400 85 65 
Z. 340 300 74 " 8. 4W 400 100 77,5 
3. 340 ;)00 90 70 9. 500 450 93 70 
'I. 3110 S[)O 74 54 10. 500 4&0 100 77,5 
5. 300 3.">0 75 56 11. rJ15 500 101 80 
O. 400 350 9.':' 6j ,f) J2 [l!)(l ,'100 1\4 !\() 

We make tllC 
Fil!.307fj hereafter. 

where Iigllt rails arc worked with heil\'\" hm,b, as the strain on UlC rail~ 
I'ertical. thus pre\"(mting tho J"i\il~ giving· Ivay bterally. 

l'j~. 3075. Di5k-Wheel. light wheels also witll 2 flanges, as shown in 
Such wheels will be found conn,nient ill ca3CS 
vroduceu by a tKO Jlungetl wheel is exactly 

A. B. C. D. 
13. 304 270 60 " 

2. 
A. n. 

A. B. C. D. 

I" 14. 350 300 n 48 

Arm,Wheels. Fig. 307&. 

C. D. A. n. 
72 50 118 430 390 
74 52 ". 4ilO 390 

3. Tram-Wheels 
""yith turned treelu 

Fig. 3017. 

Wheels [01' ~treet tral!l-ear~ 
:I.re :lm~llrnt.l11r tll)"n~LI on h-rnrl, so 
CI., to ensure a eOlltinuous quiet 
rnnning of the cars_ 

A. H. 
20. 630 600 
21. 640 tiOO 

lJ 
57 
li4 

A. B. C. D. 
346 300 66 21 

C. 
8.1 
81 

Hg. 3077. Tram-Wheel. 
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Steel Wheels on Axles. 
We supply : 

1. Sets of Wheels on axles with outside or inside journals to 
suit the corresponding axles boxes. 

2. Sets of Wheels on axles with special greasing arrangement. 

Fig. 8O~ 8. 

Fig. 807i 

. _ . ~. , __ . _ .••• ··--0 '''' 
''f''-

10-...•.•.. - --- - .... ... .... - . .: 
GtlllS~ 

Fig. 80s!. 

u) Sets of Wheels on axles with outside 
and inside journals. 

'r he wlleeli> aN! flx.ed to round axles by 
hydraulic Jlressure . 

'1'he (lcsig'1I of tlte (IIlt'lillc axlc-boXClS being 
differen t from that of the inside axle-boxes, 
buycl"S should always state, whether tho IJoXe!i 
arc to !iuit inside or olltsido journals. 

We supply our "tandard sets wi th \\'heels 
illustrated on page 29. The axles which are of 
3teel, aro made in the standard diaIll UL\H"S of 
40, 45, DO, 55, eo, 6&, 68, 72 ami Ii;' mm aud 
fOI" gaugos of 500, 600, 750, 1000 and 14a!l rom. 

h) Sets of Wheels on axles with special 
greasing arrangement. 

a) f ig. 3080 ropl"!.lscllts n set; of wheels on 
a square axle. The gTMSing of Ole wheels 
which aro loose on tho axle, is made Ulrough the 
ilOil.:s in tho huu which :u-e closed by screws. 

Standlll"(l sets; Wl leol8 235 nun dia, Gauge 
500 and 600 111m. 

b) Fig. 3081 illuskatcs a set of whool!> 011 
a squaro axltl. 'rhe wheels wIdell lITO looso on 
the axle, arc l,'I.·eased with consistent (a$ through 
two capsules screwed on to Ole hub_ 

Standal-d sots ; Wheels 290 mUl, Gatlgtl 500 
ami 600 mUl. 

c) Sets of wheels witll J·ound axle and self 
lubricating beali ngs formod by a cilimlricai 
casing rOllnd tIle entire ax le, as reprcscnk'l.! 01' 
I' ig-. ~08'1. One of the wheels is rixed to the 
axle, tho Olher being loose. 'l'he.se sets have the 
advantage that, by means of their e~cellCllt 
greasing, ther can he use(l rvr great Io:u.ls amI 
will,t!icl"cfo]"o, bo found ~lI it.llb l e fOl" miners 'wagon3 
and work untier groutHl. 

SI..1ndan.l sets have w}leels of 300, 1180 ami 
390 mlU dia, for go.mges of 500 and 600 mm, 
18 and 24 incIJC5. 

~-- :-----i 
• ~ - . do. ~' 

t'ig . 31.82 • 

Should ou[' clients require sets which are not to 
our Standard dimensions. they should state the measure
ments on the sketch 01 the enquiry. form and forward 
us the sketch together with the enquiry 01' order. 



Aktiengese llsohaft fU r Feld - und Kleinbahnen -Bedart, ",mals ORENST£l N & KOPPEL 

3. Axle- Boxes. 
WII !I:IVQ gh"CIl s!'I'cia1 attention 1.0 Ute const ruction of Ule axle-bOltlS, as U1CY are \'~r}' imll"liaut 1);!lfl> or \\"14,'On~. 

'l'hl'l' l'(m~i~t ur two mnin l)ll\t.~, viz;: UIO I1PpOI" bc::aring &\(\ tho lower Uoo.ling, sccured together by 2 bolt~ with nuti pml 
8 K(\y~. '1'ho (IOmpJcto axle-boxes are fll.St.cnOII to Illc cha.nnel [1'011 beams of the wagons by Z strong stay- oolts. 

'I'he lull'anlages claimed fO!' 0111' ax.lc-boxcs ar(!: 
I"') The upper-bearing projects tho lower part, the grease -hole is close,] by a lid, ,md all opening's are tightCIIUI] 

by felt-packings, so Umt the ll .xlo- lJos. is jU'ol.ucl.eu a;;,'ni lls~ >lum!, Il il't aml tlllsL. 

1·~' Tho oil-chambers in both upper and lower bc::tring SOCllfe a. ,]ouLlo anll, at tho S;\III C tilll~ , ooonomi~ul 

gtcDsing, 1'0 ells ure lho ujr~t;~ of ll lU oil·d llIJII U~r:;, lha ~mull :Ixlc·l!oxu.; hM'1! ;;110111,'1.1;; \11111 UI (I lurge 
1Ixle- boxC8 grcasc-llalls with ~llc]'; i ng - ihre:l(ls Wllich ure Ilre!lSCtI towu1"ll~ the axle jOllnuI' by "~tlri11j:;". 

3nh Our aystem of axle- boxes, t'Onsisting uf ul'pcr ami lower bc~ti llg . .. lIoll'S Q;ISY ;l t1.:0SS, so th~t 1\0"· 1m"!;(\>! 
:lIItl olher duplicato parli. CfUI be fJllic:klr it tt;ld lct1. 

[n caw of mauual or animal- ilOwel" fOI" goods·mlme. 11"0 ;;UI~JI-esl to 11 0<: tl xcd ;lxlo bo~c:s which ll1"C St!t:Ufl;!11 to tlle 
hcams uf tli" lra~'O n fmmc lI'itl lout .'l[ni ngs, but in case or IHI.&\Cnger Imf11 t; 01' removal of animals nOli fragile I.t()()l.l ~, we 
rCCOlI llI lCIUi ~ pl;n:; IIx [e·lJo);('s whi<:h :\l~ lI11il'cl"; nti y lI scll for iOCOlllotil'c ·I)()II'II!'. 

\\"0 ill1l 6 LI~lto horeafter ~I I1C Or om· s tAndArd fixed ilnd spring axle - boxes. 

a) Plxed Axle_Boxes, 

Fill. ReS3. 

Outside .'lI.x l ~ _1l0x [or ,,"Ies ot 40 to So mm diH ; 
'\lIt.~I~ (or whe~l s " f 27U to :!.~II "'''' dia. 

Fi:;. :l\IS~. 

Ouhlde Ade_Box for ades of 50 10 60 m,n dla : 
I. ~" i lt",l~ ,U, wilc"l. <lr 300 :lIId 3.0 """ ,11.,. 

I'~;. St1t>5. 
OuUillll Ad ll _8\lx tor axl~1 ot 60 to 85 mm dr.; 

• .,ib hle r,,~ ,.. bccb (lr liOO "'''' dh. 

Fig. :lO%. 
Insld . A~ l .-ao~ lor axles IIf 411 til ~o min db ; 

l"it~ "l c (n,' \\"hce\~ of ~\III ~Il ' \ 3S<J ,n,,, rlin. 

Wi;;. S0I:I7 . 
In~lde A~I._Bllx for "u:les IIf so t o 611 m m dla: 

, "ir.>.h]n roc wheel_ "f 400 ~ll, 1 ~ 60 """ ~i~. 

~·i;; . a!JI!li. 

Inside A~ I II-8\lx lor axle, of 60 to lis mm dial 
.. ,ilahle r ...... ·h ... l, pf r.uo n,. , dill. 
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b) Spring Axle .. Boxes. Fig. 3089-30U1. 

We ha .... e given sp~ci(\l ll ttcntil)n 10 tho construction of Ollr sprin$i axie-iJoxes, w cnSUI'IJ smoot1) g-oing nf tho cal'S, 

which is 1\ matter of importance rOt, iocollloth'G traffic. 

Wo SII]llliy: 

l. Wagons of small loads up to 1) LOns willi OIiU volute sllring as I)CI' Pig. 3089 on each 

ll.xlc -box, to suit, axles of 40 to 60 rum diamolor. 

2. Wagons of m~dimll loads 11p 10 7'1. tons wit.h two volute s[llings ll.q pOI' J!'ig. 3090 on o1\(;h 
(l,xlo-box, to sllit axles of 65 to 85 mm diameler. 

3. Wagons of large loads np to 10 tons with llhi to.springs us POl' lfig. 30tH, to s llit Rxlcs 

of 85 w 130 mm diameicr, 

1<'01" ;~x IO- "OX08 1'UllrCl!UlltOti ul' Fig. 30S0{OO wo IIUIIIII)' gni,\c ' unrs of Wl"OUgllt i"(ln or litcc1 casting, ono or two 
voluto-springs amI the axle-box. itself. 

Fig. 8089. Fig. 8000. 

,"'.lr a:de-hoxC!! ilIllsLmtcd hy "'ill'. 30!! 1 we :SUIII}I ), gUitlc-bal1i of wrought iron 01' steel ca:,tin;,'li wilh conm:cling 

Ilhllc, a piato -silring wi t11 hoop, lmd 2 il'On links for the suspension of Ule spring, and U1Q ax.ltl -hox. itsd r. 

Ad '"" ...... DlllUDWl KCPPD.. 

Fig. 309 1. 

We shaU be glad to 8\lpply any oLber p:u:ticulu desiglls or 1I11ring axle-boxes aud to quote for same Oil. applieation. 
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Pewter for Bearings. 
This melru, which is fUiliblc in open ladles, and which ill UlOlI~ sncccssfnll)' used tor ooing cast direct into tho axle

hOltes, meets tho highest requirements as to tcnacil)' nod durabil ity as well as to easy applying. We liupply our pewter 
in hlocks of 25 Kilos ami of 2 qnali tills, viz Second Quality for sma.]] wagons for animal-powtlr, First Qunlity (or wagons 
fot' locomotiv(l-po \\'cr. 

Directions lor use. 

Tha smelting of tbe metal 

8honld lie «one in wl'ungth-ll'Oll Ilans lIllU ll :m onlinary forge. Tn ortlOl' to hn\'(:. I\.S little wasto :IS PQssilJlu it IIIllst he horne 
in mimI lIot to over-heat ~ht\ me{;l[ ami to keep it OOVO rtlJ witll a tin lid. Tho metal shullhl nn ly he made so 110' , that 
i t \\'onltl ClIIiSO n piece of pal)Cr laid npon it to coal, but not 10 burn. 

Preparing the box 10 receive Ihe mataL 

In orllel' to lllake the metal alllle l'e to the \.lox to be fi lled uP. tllC oil.! Il IUULI LIlus t be L'ClLIOI'cJ anu ~he holes anu 
;':L'OO\'e5 cJeanet] for lixing the metal. The axle-lIo:\: i ~ then bnnLOll uul. lO remo\'o tlto ]Iarts of b'f'eaSu s tilt exb;ting ami 
the moul.! is tirmly lilted inlo Iho uI1Ilel'-bc.1ling, so tI.at Iho liqlliu pewter C<'I.I I IIOW iJe cast in by IIItl~ln~ or Ihe hul\o, 

Fig. 86n, 

Buffers. 
For looomoth'o traction we f11 1111s11 our wagons with spling Im tliJrs of wronght iron or steel casting as por 

Fig, 3093 to S09b, 
']i'ig.3003 I'npl'e'lents a light design of wrought iron buffer, cen5isting of a \vrough~ iLun buffcl'-rOl.I, buffer-head 

with link llllU hook attached anll of a Sluing protect«! by a flat iron bracket. 'l 'hi3 dMign will be fou nd suitablo for 
w:lgons of small loads UII to 2'/, Ions. 

Fig. 809,' iIInstmtcs n buffer of steel casLing, consisting of bnffer-heall with COIIIJling-pin anu link, ImO'er-b'Uiuo 
I'la\o, l>pring, ~pling.pJa te :mu oolts, This buffer i~ IlllSigncd fOl' IVB,!!ons or 21/, to 5 tons loaW:; , 

,blg, 309!) ~hows a heavy design of wI'ollght it'On buffer cOlliprising th~ following parts : bulTl,ll'·hew.1 with pin anll 
couplin ..... link, guide-plilw. spring, spring-plate and bolts. 'l'his design is suitahlG rOI' wagons of. heavy loads up to 10 ton.s. 

OiIUISTEIW'PI'lL 
F ig, 3U911, Fir. 3O\It. 

lJght wrought Iron buffer. Cast steel buffer. 

OREiSUlIQ(f.m 
Fig'. 3093. 

Heavy wrought Iron buffer. 
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B. Wagons. 
'I'hoy IU'C luntie of tho bcilt material antI steel is lIsCtI WhCl'OHH' pmetic.1.ulc, to cnsnl"C tlnralJil iLy ami ~ tro lll::tJt. We 

construct onf wagons for thn stnnriru, ) ganges of 500, 600, 750, 1000 and 1435 mm, but sil .lll be glad 10 i!Ullllly w3g0ns 

for any oUler particular gauges. 

I. Trucks (Bogies). 

Fig. Rose. 

'r o 8ui ~ v:Lrinlls )mrp();:r.<; tim W;I!.'Ons nrc int.emleJ. (or, we hM'C been 

striving to aclal lt fur Ollf \\'tI!,'01lS a ~t al1ll:l.f{1 tl1lck. 'I'hi~ truck 

illustrated by :blg. 3090 has u. Cll:l llllCl ~llJcl framo CnfVC(\ at ends 

for buffering, so that special lllltTot'S mar ue dispensod wilh. 

'['ho trnck lIlay 00 convcrl.od into n b'Toat variety of w~IJ,,"Ons, l,i7.: 

Platform Wagons al'O made by giving th(l t l'llck a WO(lI\ 0 1' iron flOOl', 

Tipping Wagona can be arrangClu by sCI'cwing stnndllrcis to tho end clllln nol.~, to holll the OOx. 

Box Wagons is made by flooring the t l' ICk and Imlling on emls llflll sides of wooII boa1'l.b. 

2 Trucks combined will sorvn :ll; 

Universal Wagons fol' Mrrying prnduml. 

Timber Wagons, 

long Platform Wagons for carrying cane, cotton etc. 

Passenger Cara. 

Goods Wagons. 

These OouiJle 'I'ruck or Bogie 

Wagons hl\\'o l'I great carrying C3113citr, 
overcome willi case My tmcvcnncss of 
the t rack and owing to UIO small wheel

base of cncll truck will bo lIblo to fiO 

ronnd sharp curves, tho eat'-bouy working 

indBJ)Bnucntly of tho t rucks. 

'l 'ile combination of 2 Il'ucks to 

make a long cal' of gl'tlat. Cill'r)'iug 

capacity 11Il!; further tim a\h'anl:t;,,'O 1hat 
they can OpCl1lto on compamli\'c1y ligM 
t.racks, n.s 1110 weight is llist ribuWtI o\'or 
8 WhClOls, tho stmin on tho mil;; IJeing t.hus only hulf as heavy as in CMe of fon r-wheel wagons. 

If tho wag-uw; aro 10 Le fitted with brakes, buyers may use either n lO\'OI··bmkc 01' ,l screw- blllkc a~ is ~ hllwn in 
Fig. 3007 abovo. Trucks for locomotive power aml wagons working stoop gr:ulicnl~ shoultl be furnished with acrew-hrnkcs 

only. W:lgom; fl ltml wilh ;~ !$Crew -brake have an extended cilfUlnel stoel fr.uno, thus offering a comfortable st.1nll for 

the brtlko·m:tn. 
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II. Steel Tipping Wagons. 
Stl;cl Tilljling' Wagons, as illustrated and descrlhed on tllis and the following pages, aro tlUiialJic fol' currying 

a great variety of materials, viz: earth, clay, nlblJ ish, pl"(ltlllcc. slones, coal, oro ote. 'i'hey aro huil, ('nnrely of steel 
ami t ip either side. The t ruck is the ODC dcscrillcd 011 J11\ge 3<1 , i~ steel standard being fixed to each end of the channel 
iron (ramo t{) ca IT~· Ule 00:\. '1'110 wagon I;; so nl'nlllf,1lI.1 that tho box can be ensoly tipped. I t is 0110 of t1Hl pruminent 
advantages of onr constmefion tlmt, wllon the box is being cmpticoJ, tll(;o track remains clO:11' of tho confont8 of the box llntl 
the wngoll will not upset. 

'ro facilitate the loading of the wagon a UM is allachcd to !Jill cnt! slan(hud5, wllich keeps the bo:"( in n con
yonient position. 

Aho\'e woo-Ieut iII11strntes lbe position of UIO 00:"( 
1"L a.t the beginning of loa.diag, 
2-d. a.fter o9mpletion of the load, 

:J,d. wben contents a.r e dilcha.rged. 
'Ve make these tipping wllgon~ in \"ariOll ~ l'I izc.'1 and illustrate hereafter w ille of 0\11' ~ ( arH1:LI' ( ,Icsigtls alul si1.C!l. 
l .'ur the 1"C lllo ... al of carth we rceommend hO:"(e$ of steel plato 2 mm th ick, fur tho removal of sklnes ant.! shnrp-edged 

nmtel'inl boxes of steel plate 3 01' mOl'!! IliOi tllick. 
Our leading sizcs and gauge:> of tipping lrucks aro: 

II), II. and 8/~ cbm for 500 !lnll 600 mm gauge, 

but wo shall be glll11 to snppl}' ami 
what il:l nlljuir".], 

1 " ,,600 " 750 " " 
,1/1" " 750 .. 1000" " 

qllOI.c for II ny other p.'1rticular designs, si7-CS nnd h'atI~"IlS on l'Ccol\'illg {llu1.ioulnfs of 

Sinr,<le wlI,gons are braked by meaus of a WOOtI stick wIJiell L .. introducel] into n hook fitted to side channels inside 
- seo fig. 3100 OJ' b~' a !c\'cr-brnke as per fig. 3102. 1n train;; shonlt\ btl USed screw· brakes only. 

1. Steel Tipping Wagons. 
Cap aCi ty 'I. cbm. 

Fig. 3099. Fig. a 100. 

llg. 30()l1 ilIl1str:llcs Ollf stnmlal'l.l ,1e;;igu of lis ebm capacity, which will be fOlln, t convenient for manual IlOwer; 
they ean (".lrry all t 1 ton. 
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1-1:;. 8101. 

I!'ig. 8J(r~. 

Iiig-. 3104. 

2. Steel Tipping 
Wagons. 

Capacity '/, cbm. 

Pig. 3101 n.!prcscnt.s our '/, chm 

tipping wagons, which is chiefly designed 

(OJ' manllal a nd animal traction ; it can 

Coury aut I '11 Ions. 

'l'ho lllustration helow slJOwi' Ihe 

wagon brOoked oy means of a lover-urake. 

Fig. !H03 illustrates 3 wood box 
wagon m:ulc from a tipping wagon after 

removing tho steel hox and putting 

on a woUtl platform, romovable wood sides 

nno ends. 

'1'0 convert Ule W31.'\)11 into a. 11\atrOl'l1l 
wagon it wilt only bo necessary to 
lay a wood tloor Oil the cimnnd il'ull 

framll. 

,Ye constl1lct snch wool! platforms, 
onds amI sides principally for Olll' '/3' 'It, 
a/~ ami 1 cbm t ipping wag-I'm;;, Imt shal l 

be glad to supply and quote 3150 for oUler 

capacities. 

Fig. 8100. 
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3. Steel Tipping Wagons. 
rig. 3103 - 3107 represent our 81.:1II113nl 

ucsjgll ~ of tipping wagon of '/4 to 11/. cum 

C:lllad ty, Il ~c (] fo,' animal and locomot.ive power. 

Standard Sizes: 

C,pacily: 'I. chili. Uc(ui ng Si rellgr,h 2000 to 
:l:!50 kilos. 

t'i:;. 8106. 

\·'i,. 8JO';. 

Capacity: 1 cu m. Bual'w:; Strength : 22GO to 
3000 ki los. 

Cnpncity: J ilt cblll. Healing Sb-ength : 3500 to 
4500 kilos. 

In cases wilere tho' largCl' wagons 31'0 lIsUlI 
for locomotive I)\lW Cr we rCCOIlUll!lllU them tittcU 

with SI)I' jug liraw gear, 2 spling' centrlJ uutfers 
ami siwing axle-Loxus. 
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.... 
III. Special Designs of Tipping Wagons. 

2. Steel 
Tipping Wagon 

with Railed Sides. 

Fig. 3109 illustrates II wagon 

"imilal' to Ol1!" II, :\nd i/~ d lln tipping 

wagon.", lmt wit h milCil ~ il 1cs. ' I' hi ;l 

dcsib'll will 00 roullll sui tab!o for iJlC 

I'ClIlo":l1 H( beet-routs, polat~ ami 

otlw!' jiroll llcu to wllieh C:II'UI i::; 

adhering', trill motion or t lw wagoll 

cansing a ~u l f-c\oanirw of tho loall. 

Fi~. 8110. 

I. Steel Tipping Wagon 
with Top Basket. 

Fig". 3108 illnstnl.tes 1I combination of oll r 

~ tantl:ll'(l lit cbm tir>ping wagon ami II top framo 

lVith wire- nutting, wlli!:! 1 incrClIS CS the capacity 

of the box to l Ilt cblll . 'l'hC':W wagons arc ~pcci nlly 

ucsigned for c.uTying light bul ky urliillcR ;;IU'.]I 

IUJ bal,."l\SSc etc. 

llil{. 3109. 

3. Steel Tipping Wagon 
with Wood Box. 

Consists of tlm steel t rnck nsed in onr rdlUul:ml 

ti pping wagons and a WOrk] box with i1'On IiU ing~ , 'Phis 
wngon i r:. r:.peein.lIy designed to cany l](~ avy, shal'll (Jdged 

al'tidcl'l, s1Ich as stono!!, 01'0 ot(l, 
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IV. Steel Mining Wagons . 
• 

We cons\l'lIct thooa wagons oxl1'O Uloly strong' 
anl\ Iher lire spccially atiaptcI\ for min ing PIU'IIQSCS, 

vi~.. for ca rrying oru, coal l!l..c. :lIh1 with a 
vicw to pass llalTOW tunnels untior gl'otlml, tho width 
of the wagons i~ kept <l.S small as 11Qf'..~ ih10. 

We illustrat ll ami uescJibe herC!aftm', together 
wiU. sufficient Ilat1, 0\11' I<r.uling st.yles , s izes anti 
!,'"alHres of mining wagons viz • 

• ) Fig. 3111, 3113, 3115 Tipping Wagon with 

U-.haped box 

Fig. 1\ 112. 

U_Bb.ap. Wa,OD wlib. flat IrOD 
• taDdard • • 

oj Fig. 3112 , 3114 Tipping Wagon with 

V-shaped box. 
Y·Sb.ape W II.&"OD with .flat iroD 

.taad .. r 4 •. 

I"i~. 3 11 S. 

U.Bb.ape WagOD with oad iroD .tudar41 
witb. 2 groove •• 

. f ig-. 911 5. 

lloth desif:'l1S arc fitted 
eiUIOl' wiill 

cast &le81 end-standards 
with 2 or 4 SToo\'es as 
p UI' }'ig. 3113 - 3 11 5. 

or witl l 

Flat iron end ·standards 
nspcl'lo"'ig.fI L 1 t aml31 12. 

'f Oil edge of box i~ e.i ther 
of solid half mnmls or of 
solill rouml il'On bars bordered 
wiU. Ihe steel platt! of Ihe Uox. 

Fijr. 3 1 U . 

Y_8bapft Wago. with ca.t iron .ta.adaru 
with 2 groov ... 

Wo lI ~ lIal1 .\" flll"nish thcl:;lJ wag'Ulls wir.h i n~il!c axle
ho:ws with l'C.I! lll"asses, bu f if desil'cd, \\'0 also !>upply 

them tilted wilh sets of wheels having sclf· !ublica.ting 
bearings. 

Our Standard Designs arc: 

1. Capacity 10 and 16 ebft.. steel plate of 

box 3 or 4 mm thick, gauge 18 in. 

:to Capacity 20 cbft. . steel plate 01 box 

3 or 4 mm thtck. gauge 18 or 24 in. 

'fhe WagOIlS are lilted uithel" willi Ih:cd 
cQupli nlo~ ;u; Ilet· }<"'ig 3 111 - 3114 or with (11":\\\' gear ami 
:.! bars, Wllich stalt from the colllru of ~ho ohannel fmme 
as I".l r Pig. 311[1 . 

U.8bape WagOD lI1itla oa.t uoa .tu4ard. lI1ltla 4 JToove • . 
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V. Steel Side- and End Tipping Wagons. 

1. Steel Square Box Tipping Wagons. 

J:'ig'. 3110- S117 ilelo\\' illustrate a square box side tipping wagon for the romontl of coal, oro ole. 'rIH~ wagon 
is fitteli with a hinged side and tips after oj)(ming tho locking 1..,\'01', at UIll salllc timo ilisehn.rging conteuts. 

\Vc supply these wagons for 'It ami '/. dnn capacity, !.oOO ami 600 mill gauge, side steel 1)la108 3 or 4 lllm 
thick, hottom of 4 or [) HIIIl steel plates, beming strcmgth 1800 and 2000 kilos. 

If desircd, the W1IgOO;l arc flll1lishcd with 2 cars at top of each enil, as shown in Fig. 311 6, to haul them 
un an inclined plane railway, 

Fig. 61\6. Fig. 8117. 

2. Steel End Tipping Wagons. 

J<'ig. 3118 mpl'csent::; a V- slmpe owl tipping wagon in construction simih~r to om' smn~l:ml sillo tipping wagons. 

f'ig. sus, 

We COllstl'llct two dMigns of tlwse wagons, viz 

1. with a short square under frame 
for manual power, 

2, with extended underframe and round 

buffers for animal- and locomotive 

power. 

Stanilal'd Dcs igns: 

1/." II!, ! / 4 and t cbm capacity, 1, 11/2 , 2 antI 
2'/! Tons bealing strength, 500, 600 and 
750 Inln glU1b'fl, steel plates 2 antl 3 nun thick. 
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. -; 
3. Steel Box End Tipping Wagons . 

:I.) Square End Tipping Wagons. 

Irig. 3119 rCIJtc~(mt.~ n. f;.qnaro end lipping wagon with a 
hingeu oml liool'; which can UO oll<Jnmi and closed hy monlUl 
of a lever l)3S.';ing Un"ough to the Ollposiw end. T ho oox is 
).:Ollt in llO!\itinn by :a bolt ami II. key. 

Sl ;UlIlani Dosi g'll s : Iff antI 'Il chill capa.city, t and 
:I tons bearing stnmgth, bOO amI 600 mm gange, sido plates 2, 
R :IIHI 4 mill t.hick, hottolll pl :ltc~ R, " nnd fi IIUll resllflctivcly. 

0) Scoop End Tipping Wagons. 

:Fig. 3120 illustl'lltcs an cntl tiPII\ng wagon with a scoop 
s hapcd I.Iox, \fiJ ich is !)IIOcially ntl ll illcd fo r Clm)>i ng lib"'\!, not 

sharp · edged material. This design is similar to Ule one 
descrihed ilbovo wit/I the exception of the hinged door. 

Standard Dllsi!!,n :; : J/~ , J/~ amI s/~ cbm capn.eiLy, I , 1 '/~ 

anti 2 tons beming strength, 500 and 600 mm !,'1IUgc, steel 
plates 2 111m thick. 

Fig. 3]20. 

VI. All Round Steel Tipping Wagons. 
We construct all 1'OlInd tiPlling wagons eithor with V-Itl ul l~ed , SlllIartl or 80001> hox. 'rho Imx. i~ canic:t\ 011 11 

stool fraille, whiull i ~ frec tn ;;wi\'c1 on the wa~'On tablo roUIlt! 11 lIin, so tlml t.lle I\\'ag'lln (:Ill! he ti liPOO to ciUler side or 

end, liS lIIay he required, 

1. V- Shape All Round Tipping Wagon. 

S t:ln d:lrtl Dcs ig ns :t.re : '/~ lIml ~/ I chill C<111.'tcity, I '/~. 2 :11111 2'/t t lln:'! bcaring s trength, 500 and GOO mill gange. 
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2. Square All Round Tipping Wagon. 
Fig. 3123/3124 illustrate our siandll.rd squ3re tiPllillg wagon wi~h cml·dool'to be opened by a. through passing lever 

(Fig. 3123) or by a tappet shan (Fig. 3124). 
The (1001' ls closed VClOY tightly by means of the tappet shaft Imd this w~"On is therofore .ery sllilable fOl' 

earrying liquids. 
f:it.'l.ndaru Sizes: Vr, '/4 ami 1 cbln capacity, 2 amI 21/1 tons bouring strength, 500, 600 and 750 mm gauge. 

SiUllB and cnds of steel plaIn 2 or 3 JlUll thiel" liottolll of stool plalo 3 01' 4 mm thick. 
'rhcso designs arc principally for <llliIlHll-powot· and can be COll pl()d tl.lgcthcr to fo rlJl a tra il!. 

Fi!:. 312:1. 
, . _.,.- . 

'. 

Fig. 312;'. 

j/ i /r. Situ. 

Fig. <II:.!,! . 

b) All Round Tipping Wagon 
with automationl Door. 

Fig. 31:ln sllOWS a practical aulomatic ore wagon : 

When the lto:\ is t ipped until at. a celiain anglo from 

t1H~ tl'ack, the cml-doOl' opo 'n;:; :lIItom:1.t ie&lly, prtlvcnling 

a. Ilol'uon of !lIe are fall ing ant lty opening' the end, 

whic:h i ~ tJlC ea.~c with !lie wagon Fig. 311 9 having 

:1. throngh.passing lcvcr. 

' I 'h r:~o om \\'agoll~ nrc umtlc of 13, 14 'I" 16, 2? 'It 
ami 27 (\M rnpn('.ity, l'/~, 2, 2'/v nn,l a ton!! hcal'ing 

strcngth nnd 18" or :24 " g-angc . Sida ntHI enll 

sto!:1 lilat.::s 2, ~ or 4 IInll t1 lick, bottom steel plates 

:I, ·1 01' fI IIIIn thick. 

c) Scoop All 
Round Tippin g 

Wagon. 

Fig . .3 120/,17 roprcsont 
uliroulIll tipping ' wagons 
with a sooop·~lmpcll hox. 
e''' llo'Uiity 1/" '/'1 alii] ' I , chm. 
Bearing sh-engtll I , J'/I 
an.1 2 tom;, gauge aOO :mll 
GOO min, Box or slt'(' llll:l to 
2 IIlIn thi,·k . 
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Fig. "1~l:I. 

VII. Hopper Wagons. 

Pig. 81 28 shows 1.10 hopper wagon, tl isclJal'ging' tJ lI~ load nn,iemcath 

itself b)' opening the uot\IJm with tliO ait! of a si lle lever. 'I'hill wagon 

is spocially suitable fo r carrying coa l, co ke etc. f1"(l111 fL higb sca.m)\uing 

tHrect into ships or raill'Oali eat's, or for carrying coke to fnrn nces. 

Ou r sta nll. ard .~ i 7.es are : 1/" 'II anti 1 cbm crtpacity, 

1'/. , 2, 2'/2 and 3 tons bearing strength, 

500, 600 amI 700 mm b'8Ub'U, 

steel plate of hux 3 mm thick. 

\\"e also supply wagons si lllilur to tho lIUO\'C, !Jut nlluie somewhat Jig-liter in COnS1l'UcLioll, fur ClllTying colfee fro m 

tJ lO Ih'ying places to tile cleaning machines. 

Standa n! sizes: '/.1' ,'It amI I. com capacity, 

t '/ •• 2 anu 2'/! tOilS beal'ing strengUI. 

Box steel plnle 2 mm thick. 

Gable Bottom Wagons. 

Wagons represented by .:Ei g. 8 129 have 

n double inclincd (gable) bottom door. Both 

silk'il of tho wf\.gon fLl'O hinged at half lleight 

and can lie opcnClJ or closod by means of 

"l tal)PCt shafts with 3 Illppcts each. The 

sllafts !l.re handlL'i1 by a lever wOl'king in 

tho centre at end of wagon. 

1\ fter ope.ning the sides the wagon empties 

contcnt~ fLutilmatieally owing til tile double 

illclilll.ll.l b"lt tilm. 

Q \l r standard siz es arc: 

20, 30 and 40 cbr eng\. capaci ~y, 

2, !I amI " tons benTing s trcngtJI, 

18 or 24 in. g-.mgu, 

side steel plata 3 and [i mm, 

hottom steel plate .. :m!l G min thick. 
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VllJ. JVlining Wagons and Tipplers. 

'Ve illnstrate ilml IlesC1ibc hereafter variolls designs of mining wagons Ilsc(i in connection 
with tipplers. 

L End Tippler 
l<iz.3130 sllol\'~ an eml tippler, which is used in ca!>es WhCI'(1 thu Ira~'"()m\ aro I'C'lllirl.l<i to be 
emptied at, tIm end of:~ mmp. 'rho WagOIl, which is mado entiroly or Rtcc1, hilS Il hingoll end 
door, which is openc,i by means of II t.hrough paining level'. 

Th~. tippler consist~ of a mihl'ay ~~(\\ion tml1rni li p nt one end nnrl tips round n stool 
axle titted with ~arinf,'$. '1.'1](1 tippler.~ nru made to 000 and 600 mill gauge. 

the framo, lIo ing firmly cl)nneetcd with the rails, 
holds nnd upsets tl.!e wagOD. 

'rhe wagons used in colllwcLiun wit.h [Jl t't;U 
tipplers, arc uill'crent frolll the other mineral wngon~ in 
as much as the ends arc rivcttcd to tile silins and hnving 
n oonlllin; gear Uw wagons may II(! hauled in trains. 

We coustruet this design of lvag-on and tippler 
of tim sa-mo Mpacities, gll-ngcs nnll bea-ting strcngllis 
fIB above, ulso with thB snme thickness of steel plates. 

1·1g. 3182. 

- •• < • 

The 1I1~gons arc ~upplicd of the fo llowing siamial'd 
si7.es: 'I"~ 'I. and 'I. cbm capacity, 500 an tI 
600 111 m gallg<l ami of Z constrllction.~, viz: I'" with 
steel sides ~j 111m ami IJQttOlli stcol plate~ -I 111 111 thilll., 
2od. witll ~Luul ~jd~~ 4 111111 an,] bottolll st(}o l p1:ltCS 
u nnn thick. Delwin; strength I 'it, 2 mill 2'/~ tons. 

2. Upsetting Tippler 
as ilIltstmtc(1 by Fig. 3131, will Lw fuullll CUII
l/euieut in Ca.!SCS where it is ileccssal·y to eillpty tim 
wagon~ Cro lll 11 Hcall"ohling nmlurueath the tippler. 
'I'lle tippl~1" ~uns i~t~ of a l·nilwllY ~cction tnrucd IIp at 
olle en,l IU1(1 of an inln rram l) fitte,j wilh t.:·unnioM; 

I';;:. 6163. 
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3. Travelling Circular Tippler. 

'ng. 3134 roprcsents (l. l>O ttablc circular tippler wleh wiU be fou nd useful whero tilo wagon is to dischlLt'ge contents 

from an cicvai.tltl track direct helow the wagon at varions spots. 'I'bis tipplor consists of 

1"' tho ,ra.velling traverser of 2 metres gauge with 4 doublc-OaJl{joo roilers, carrying HIe circular tippler. 

2"~' 2 strong iron rotary rings, which arc oonneclctl at foot by the rails carrying tho wagon and at the top by 

2 iron bars anti :2 strong <l1ll:)"lc \.Jars. 'l'hcsc angles servo to proLuct lho wagoll from flllling out when being tipp, d. 

Fig. 81M. 

The wagons IIsed in connection with Ulll above \illpicr are !;imila r to Jig. 1:IHIl/B~ il1u~ ll'tltod on 11itgO 46, but 

wilh CUI'I'OI! hottom. Steel plute t l ll'OIlghout 3 Ot '" Illlll thick. 

Slanll:ml Dcsi!,'1lS: :;iamo as s ta(.c!t on paJ,"tl 01& Jig. ~laOf~l. 

Hcsitlcs the t1~i.lms r\o. 3130, 313 1 :mtl 3134 we Sllllilly milling huLchcs Jig. 3135 IQ 3131 ilIuhil'atCl1 hcrcaJlcl', 

Fig. 3136. Fig, 3136. Fig. 3131. 
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X. Wood Tipping Wagons. 

'l'ho wagon illustl'lItc.! hereafter is made of wood with the l,IxooJlLiull uf wllcels, axles amI. fitting8, wllich am of 

steel, nou is uUliignetl for ~Irrying sharp- edged materials, such as stoncs, mincmls, orcs otc., both (or animal and 
locomot.i\'o trn.ctiuu. 

Standard Size: I chill c.'\paeity, 3 tons bearing strengtll and 750 mm gaugu. 

Fig. 8138. 

XL Box Tipping Wagons. 

We illustrate and descrioo hereaftill' a valicly of our uClIignll of hOlt ti pping wagons, which arc calculatoo to do 

good $Crvice in tllO conveyance of large loads of \lfI l'th , stonos, orc~ ote. 

After lifting the closing-lever tho box tips and the: I'olllovnble sides open, discharging C(lotcnts clear of 

the kact. 

We make these wagons to till onc sille and boUt sides, wiU. wood oox and wood or stool underfl'ame. 

Our Slantlanl Si1.t1S al"O: 

Fig. 31 30/40. With steel umlel"framc tipping both siocs, 3/t, 1, 11i4, 1'/. :md 2 elm} capacity, ~, 3 nrH.! 

4 tons bearing strength, 600, 750 and 1000 mm gllUge. 

~ S I89. Mg.81 4~ 
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Fig. No. 3141 /42, wilh wood lIIulcrrrumo, tipping ODe Rille. 'I •• I, 11th lilt. 2 aOll 3 cbm C81);U:i1y, 2, 3, 5 and 
7 1/ t to!'!s !.leating streng-Lit, 750_anti 1000. ,111111 gauge. 

fig. 31 41. 

llig. 3143. 

Pj~. No. 3143, with wOoUuntlcr

frame, t.ipping nne si,lc 2, )1 anll 4 eLm 

capaci ty, U, 7 \/~ untl 10 ww:! beating 

strength, 750, I{)(X) and 1430 111111 gUUb'C. 

Fig. No. 3lH/3144a, willi steel 

nn<ierfratllc, tipping Lol h lIitJC$, 2, 3 and 

-I cllm Cllpacity, 5, 7 'It (111,110 tons lIeuring 

strengUI, 7&0, 1000 and 143& IUIlI g'.1Ugll. 

li'ig. U14h. 

With a view to saving tn freight we supply for export. if desired , only the iron work, both for the 
box and the underframe, the wood-work being provided on the other sida-. This way of fitting tho wagons 
togethel" wlll be found economical speciaJly ill quarters with abundance 01 wood. 
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XII. Forest and Agricultural Wagons. 

f.'it;- 8149. 

I. Bogie Timber Wagons. 

J ~'O l" forc~i clearing 11' 11 construct II special Ilcsign of limbI.Jl' Lt)gi lJ,.~ 

illU8lmtcd by fig. 314!S- 3149, which is similar to our stanJard !nlck fig. 3006 

on ])age 34, but fitted willi 2 strong CI'OS.'i-I,'irdl1.l'l1 of c.hannel steel, IIIllioh arc 

sccure1.\' rivcltctl with sted knees to ~ho 11111.;::-011 fmme, on which tho fork 

8wh'cls round a strong centro· pin with the aid of :;witcll pieces. To keep 

tho liHlber finn ly on the 8l1'j l'olting forks, U1CSC are fi tted with ~ l!jk cs. 'l'hll fork 

has 2 hinged anus, wll i(:11 aro furnished at tho top with chains and hO{lks. 

Tf Ilcsircd, we s upply the timber bogio~ Il t.trnl with a. lillfcty arrangement, 

wbieb works in the way till!.! by (h'awing tho chain at olle sltle of UU~ 

swh'cllin!;, fork, the rork-arm will be removed 1" the opposito side or tlle 

hog-io, l11at is to say where the tim!.tcr is rcxlllirod to COUlIJ down, thus lhe 

lI" urkmnn i~ .~lIrc not to bo hurt by tho fallin!!, tilll lJm', 

Fig, 61W, 

I-'or carrying timber 2 bogies will iOl'IH a wagon iJ)' laying on I,hl'm Om Limoor withollt colI(lling the bogies 

tol.'CUler, see fig. 3150. 

Standard sizes: 2 tons bearing st rongth por bogio 01' -I lollS por thnl )(~r wl~"'lIn . 500 and 600 mm gange. 

1 f 1 1r_~irl'c1 , wo constnlet the~e timber wagons for loads up lo I 0 to!1~ and ~hall !.to g la,d to qHoto for snmc on 

awlication. 
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Fig. 3152 j\1tlstrates a wagon 
whioh is ~peci ally adapted fol' thl:l 
convoyance of fruits, such as turnips, 
cabbage, potatoes de. 'fho wagon 
oonsists of two timber bogies 
without the swivelling forks and 
of a wood box. Tho sides of the 
box unl hinged at half· height and 
when the upper part has fallen 
down at each side, as is shown 

Fig. 815 1. 

2. Agricultural Wagons. 

Fig. 3152. 

by fig. 3152a, tho wagon is convortec\ into a vcry broad platform wagon, which will 
be found cOllvcni{mt fot' eart'~' ing light, i.mlky articles, such as hay and straw paekod in i.mndlcs. 

Fig •. 31 5211,. 

&mo\'ing tho s" iveUing 

fork and putting on the bogies 

a steel frame with iron 

uprights, as pcr fig. 3151, 
,the _ wagon will be found 

snitaulc for carrying logs ami 

bt'Ush wood. 

StanolanL Sizes: 4 an(l 

5 ohm capacity , 4, tons 

bC<ll'in:; l;tl'cngth. 

I!'ig. 3 153 shows ti lis wagon titted witli SCI'OW brako allli buffers at th() box instead or at the bogie-fran]!'s. 
We' supply the bogies ei ther with wood or steel fmum, the latter being ill ustrated hy fig. 3 100. 

. StantIanl Sibes: 2, 3 amI 4 ebm capacity. 2, 3 amI 4 tons hearing ".trcnl.>1h, WO antI 600 rum gauge. 

Fig. 81(;8 . 
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XIII. Platform Wagons. 
Platform wngon.~ fll'(1 designed for calTying bulky maul\'iai, such as bales, easod goods, casks, stono bl(1cks, 

engine-paris etc. etc. 1Ye illustrate and ueseribe herafter some of our standard platform wagons. 
J.<~g. 3154 represents a platform wagon witJ\ worn\ ('!'arno and wood lloor, which is particularly suitable for rMrying 

bricks in the conslnJ(ltion of bni1llings. Fig. 3155/3156 illustl'aw tho same wagon with iron uprights or mtcd wilh deal ends. 
S\.amhml Sizes: 1200 kilos can'Ying capacity, 500 and 600 mm gauge. 

Fig. 3157 ~hows u. wagoll similar to the above, but stronger aou 
fittoo with WOO(\ ends firmly bolted to iron updghts. 

Standard Sizes: 1750 kilos carrying capacity, 500 amI 600 ulin b'll.ugO. 

1-1g. 3 157. 

Wagons rOpl'l:Sontotl by Jig. 
3158/60 aroofstrongerconstruotion, 
lHiving on6 or two iron uprigl lts 
or steel ends and wood or st.cel 
floor, ns lllay }1[1 reqllired. 

Standard Sizes: 2tonsoarl"ying, 
capacity, 500 i\U(\ 600 mrn gaugc. 

Fig. 8158. 

Iiig-. 3161. 

Fig. 8160. 

Fig. 310t illustrates a ca;;k wagon WiUl hinge<i 
llplights serving as puHing·la.tltlu1"8 to faoilitate loatling aOiI 
unloading. ,Ve supply lhis WI.gon fl UIII! ui thur wil.ll 
wOOlI floor or with steel floor. 

Standard Si7,cs: 11/. and 2 tons Mrrying capacitr, 
500 and 6UO mm gauge. 
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Fig. 3162/68 ropros(lnt platform W::.gOM with CitlHl!' wOOl! or ch~qllerell stool {loor, dead centre bufrers and 
coupling goar, 

't'hey are plll'ticul::Il'ly dcsignCll tor use 
in wharfs, w;il'chulllM! uLc. ol.c. 

Siandanl S il(~'lI ; 
1, 2, 3,' " ami 5 tons can'ying CJlp:u'.ity, I)()(), 
000, ,W antI 1000 mm gange. 

I' i!:". 8162. 

Fill'_ 81 G', 

l<'jg. 31Gb shows an Inspecwr's trolly which 
is lilted with" h.mdl08 for lifting 1110 \\-:I,,"'On 
out or Ute tr.lck when a train appro,'l.ches. 

S!3nIL'mi Sizes : 
3'/t and 5 tons clnying capacity, 
750, 1000 3ml 143b mm If/lugo. 

Fi . 3\67 . 

J"i~. :l UH illustrates n plntfol'lU wagon with dorill 
siole llll(fcrs, which will 130 fOllnd useful far the 
removal of heavy, rOllgh material, such as rocks, stone
blocks, bulky engino -Iml'\.'; otc. Wo furnish th is 
wag-o n with spring li1'aw genr and with wood or steel 
floor, as m"y"be (Jesired. 

Stando.L'(i Sizes : 
3'/1 :lllI.l & tonll (;.U.rryiul: capacity, 750, 1000 a.nd 
1435 mm guuge. 

Above !is. !SIUU l'eprssents a wagon 
with 2 uprights. '£his wagon is COllVel'teti 
into a box wagon by fitting on to tILe 
Vlat.fOflU Ivood cuds nod ~idcs (sec fig. 31Oi). 
We r\lrn i~h this wagon with either corrngatOO 
irl)1I pl;ltform or woooJ platfonn. 

I r Ilcsircll, wo also supply for the 

lil lllll)l' irou boxes or I cbm. capaci~y. 

Smnda.rt1 !'5izcs: 
2 tons. ca.LT}'ing capacity, 500 nnd 600 mm 

gango. 
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XIV. Wagons for Military 

Fig. 11 11'08. 

Purposes. 
t, 

Above cut illustrat(!s a vcr)' strong bogie glll1 caniagc COllstl'llctoo throughout of steel. Tho forks, which are 

designed to take up the gun, swivel on iron rollers rountl. a strong centre pin. 'l'he bogies !'\In imiepenucntly of each 

other, thus allowing of going throngll sharp curves, whkh i~ a matter of irnpOrlJlnCC in carrying guns insi(ie narrow 

f011.l'csses. 

We (lonstrnd tile .. 'll) \\' agoll~ 011 8, 16 ami 24 whollls CUI" loaus IIIl ~u bO tons. 

l"ig. 8 1611 . 

Fig. 3169 above repre.~en\.';; a wagon which "is designed to carry anHlllllliliulJ. It i~ ;\ strong platform Wa,,"1) D with 

removable ends nnd sides, the entls being fitted with iron handles. 

We supply these wagons of any otllol' padicnJal' (icslgns in aCOOlxlance with the reqnirements of tllc military 

311t.ilOritius. 
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xv. Brick Rack Cars etc. etc. 
We illnstl'llte hereafter various designs 

of cars wt,ich are constructed for use in 
lll'ickyanh, eCllllllltworks, lillie ractorio~, 
glassworks and allied tnules. 

Fig. 3170/3176 represent cars which 
are particularly suitable for carrying 
green blicks. 

Standard Sizes: Capacity 100, 140,180, 
220, 400 aml 6UO briuks. Gauge bOO 
aml 600 lInll . 

Fil(". S\77. W~n for ~a.rryin!l' burued bri~k5, ~ ... paci~y lliOO kilo.!, lraU/l'e WO and 600 PI"'. 

l'i/i,H l74 , j ·j'l"n pallets high forBO 10 !OObrick •. 
W,th pl~in w1,eels to rlln on brick'pnenlcot, 

'lSph~He or deal •. 

Fig-. R176. ".11 1,,,n •. I.. high III hnld 1110 In 20() 
lilc" . Wilh I,law ",h"d. to ,UIl Oil asphHlw and ok~l • . 

Fill". 3118. T.""k Barrow w carry GOO 10 
760 kilos horned brick.. G.ng. 5m mm, 
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FIt. 816i. 

Shel Blrrow with c .. t 

11001 ",hoo1. 

SlJIndanl: 400 kg C4pMity. 

Vog. 81'19 ftpm(lnlt II. 

boo. lI'ou~b "~D .,bicll 

ill d~fJd to do roN.-· 
vic. in oemllftt.-'II'om 'l'IIo 

"a:<,1I. bela!; ospo.ed to .. 
high t.empen.tuIO "'0 fur· 
nish tile nle·bnlel w\thslt<!l 

friction rollel'l wbich do Dot 

require greo.siog. 

Cal'TJ ini ~&p~ly 2'It 
tuU:I. G~ug. GOlhnd 8OOmll. 

t,ll'_ 81SO .. o .. ~ ~ .;.aft tip{ling Ix>rrnw .. i .... o.,,~ '"'~l. (or """Yin(: d .. y, ~ 
$Jnd etc.. Hc.,,,.in; llte bell the .... agon is ""a~erl.eol inw • ,lMfOflll barro .... 

Carr)'inll c~'«iIY 160 kilos, gauge 500 miL 
Fiz. 8181/81 ft il1u~\n.te end tipping be.m> ... ~ with /langed. ",~""Ls .. 'bich _ _ " tv tarry 

the et.l diroct to llIe 1l>O<I1dUlII' madlrnes. 
Carryin:: CI.~itJ" '60 kiloa, l:'lug"8 roo IUD>. 

Fig. 8181. 

XVI. Barrows. 
W. fuppl, b ...... wt for nrion pllrIX"" ,Id l1Iult,.te 

he rlln" tome of OUr Indio, dHlgn. Ind 11110. 

}i/l'. ' 154. Cok, B.rrow with SoQop 
.00,:, Stlllld)~ Sila: 200, aoo ...... 

400 lbs. capacity. 

Fig. 3 189. 

fig. illIG, btl . 8e,row. 
Capadty I r.o ,nd. '200 ki ...... 

Fig •• 1\18. 

Ste.l B.rt'(lW ", ilia wood 

"ldtu ..... .... d end to "1T'1 

~ton .. ~te. 

Steel Borrow ,,·ith bo~ p""oe<! 
IHIt .. r . ... ,~I, capaclty I bl; to carl"}' 

ea"h at<:. 
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XVII. eoffee and Tobacco Wagons. 

Fi::.III~, 

Fi!:. 8191. 

Fig. 3J{}O illustmt06 :I wagon which is 

pat'licu!ary suitahle for carrying colroo. '1'1Ie 

box has steel cnds and wood sides and is 

fitted wilh hinged cover with bar anll padlock 

t.o prenmt l'Obber)' and llXPo;;Uru W tIll) wcaUIIJI'. 

Rl1tmlanl Si"A~ : 3 I()n ~ IlIllll;ng RIH!IIb<1h, 

:! cum capacity, lao IUJU gaug(J. 

Fig. 3191 represents a WagOIi for 

cnrrying ~frcsh, gl'OX'n tobacco. .It has two 

platforms of laths and spaoo to pl'event th~ 

tohnceo being injnt'C1i by excessiv!) loatls. 

Standard Sizes: 2 tOllS beating strengtil; 

&00 and 600 mrn gaugc. 

lo"ig. 311:12 shows a wagon wMoli is designed for the removal of dry tobacco packed ill bales. 'i'ho iron 

oollsbllOtiOIl rests 00 2 bogies; the ends are of wood. 
']'I\e tobacco being liable to injury by exposure to the weather, Ule sid~ are fitted with waterproof eanvas eurlains. 

Standa.rd Sizes: 6 tons bearing strength; 500, 600 and 750 mm gauge. 
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XV1II. Platform Wagons for Plantation ~ailways. 

Fig. 8 L93. 

Wagon illustrated by fig. 3 194 is 

maJe entirely 01 steel, Ule platform 

IHL\'ing i,'on sockets at ea.ch cnt! or side 

antI fiutcd 01' pJ llin fltoo1 11 001', as may 

Ltl I'tltlui rcd. 

Stand:t.rd S izes: 

3/., 1, Illh ~ and 21/1 ton~ CIlJT)"ing 

calJacily, 500, 600 lU1,1 7fiO 111111 g:mgc. 

Fif. 8]96. 

We ilIu:;l,ntw and IItlSllliho on Ulis and tJl6 following 
pa.,~ our lending designs aDd s izes of 4 wheel and 6 wheel 
sugar cane or forage -wagons, which we sllpply both 

for a nimal and for locomotive-traction. 
These wagons nro designed to carry cllne, bannnas, sugar in 
uags, forage etc. etc. 

1. Sugar-Cane Wagons for 
Animal Power. 

Pig. 3193 represents a cane-W!l$:'on with wood frame 
antI wood Hoar having iron socket.:; at each cnd or side for 
the insertion of wood stanchions. & 1111 0 of (l il T elienu prefer 
making tl16 wooll parts on the! spot, we only proviLling UlC 
iron-work, viz. suts of wheels, a :do-uoxos anLl all necessary 
litting-s . 

ShntllLrd S i zc~: 

Carrying calJad~y s/4' I, 11/" 2 ami 21ft lons, Gange: 500, 
600 awl 7liO 1I1 U1. 

Fig. a l95 shows 

f1 cane wagon 

similarto fig. 3194, 

but with basket 

enlls of angie iron, 

80 as 10 dispense 

with tho iron 

!«)ckots nnd "tnn· 

ohion~. 

Stando.rll SiMS: 

:'/" I, :2 nnd 2'/t 
\ons carrying 

capacity 1300,600 

and750mm gallgt!. 
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Fig. 3196 illustrates a cane-wagon wiLh SCIuare channel sleel frame without floor, which will htl fOllDtl convenient 
where it is required to make the floor on the spot of bamboo etc. 

SUUldanl Sizes: 1 'I!, 2'/2 nnLl 3 tons, 1300 and 7bO mlll gauge. 

Fill'_ 8191. 

Fig. 3197 reprosents a [Ol"age wagon with blLSket-(lmls of angle-iron, similar to tile larger si~c.'1 of design tig. :J19b, 
but fittcll. with inside axle· boxes ami double-side tipping platform. 

Standard Si1.c~: 1'/!, 2 ami 21ft toIlS carrying capacity. 000 and 750 mm gauge. 

J<'lg. 8198. 

Abo\'c woodcnt represents a bOgie cane-wagon throughout of steel and iron. Tim platform has at oneIl side iron 
sockets for U16 iU1;ortiou of wood stanchions. This wagon is p,niicularly suitable for carrying hea"y loatls on light 
trn.cks, as the wcigllt is distributed over eight WhCClis, and it claims fllrtlwr the a,dYantage of being ablo to go throngll 
",harp curves, owing to the short wheel-base of each bogie. 

Standard Sizes: 4 and 5 tons carrying eapaeit.y. 500, 600 and 750 mm gang-e. 
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Fig. 3199. 

A\)(I\'C tlesign if! similar to fig. 3 193 llcscribad on the pI'()cooing pflgCl, unt with bn.skct si(lcs. instead of sockets 

and 813nol1\on8. 

Staml;lru Sil,cs : 4 tw.u fi tons carrying cap;,cit)'. 500, 600 amI 750 mm gange. 

All designs of cane-wagons heretofore illustrated and described will also be supplied, if deSired, with 
pring axle~boxes and spl'ing draw-gear for locomotive-power. 

Tn using wood stanchions we suggesi buyc l':S to Gonnt!(.i the stanchions by clmins. We SIIPJlly clmias ciUler as 

pCl' fig. 3200 or lUi 111.11" fig. 3201, as may bo desired. 

Standard Lengths to suit 1 to 2 metros width of platform. 

FIj;"_ 820'2. 

AbOVtl cut represents a wa.,"OO which is particularly dl~O'fll"ll to carry bot !;u;,r,"t r, wola:>ses I:!tc. 

Stantlanl S i'l tlS: PI! ami l !/. tons carrying capacity. 500,000 anti 'i5O mm gange. 
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XIX. eane-Wagons for Locomotive-Power. 

I<' ig. 5204 show~ a ean(>

wa.gon with iron sockets at 

each side and at the brake 

cnll of the wagon. 

Stamlan.!. Sizes: 1 'I,. 
2 LIt and 3 tons, 600 noll 

750 mOl gauge. 

l"i8". 9208, 

A·.c .r~~D",!I. 
DREII$TEIM~Ofta. 

Vag. 3200. 

Hg. 3208 illustrates our lit,"htcst design 

of calle wilb'Olls wiUI hasket oo(ls for locomo

tive-power, 1n case t.he wagons arll ruqlliretl 

to be fittoo with screw.brakes, we do not 

ex.tend the IIndct· frame, but fix the brake to 

one of the en(ls., furnishing also n foot bonN 

for UIC brnkc man. 

~tantll\nl Sizcs: I, 11(" 2 and 2'1. \.oll~ 

carrying call,mity. 500 ami (100 mill gauge. 

Fig. 3204. 

Fig. 320[> represents a cane

wagon WiUl basket sides of a.ngle it'On. 

Stmd:mi Designs : 1'/. , 2 anLI 

21/, lons car l"}' ing ~11I\ci\y, 600 and 

760 mm gtl.nge. 
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Fig a206. 

Fig. 8207. 

Fig. 8208. 

.E'ig. 3206 illustratcs a strong wood 

platform wagon with sille sockets, tiHl 

Dumber of which viu'ics acconling to 

the lcngtll of the wagon. 

In case it is dcsircu to provide tho 

wood wOl'k on the spot, \\Til only llUpp\y 

sets of WllCCls, axle boxes anti all 

n(Jcc~g,u·s fiUin"as. 

Sta!lllani Sizes: 2'/" a, 3 '/ .. 4, 

[) and (l tons carrying capacity, 600, 

750 and 1000 mm gauge. 

Wagons represent.ed by 

fig. 3207 - 3208 arc ~illlih~r to 

Ug. 3203, bllt of a. stronger tlesir.,'ll. 

\Vc rurnish the channel steel frame 

either with straight or with ronoll 

headstocks. We recommend the 

square frame for the larger lli7.cS, 

as the wagon is thrm shorter, 

having thu8 a reducetl deflection 

in going through the curves. 

Slandanl Si7.(lS: 2'/t, 3, a 'It 
4, 5 and t3 tons ca!'l'ying capacity, 

GOO, 750 and 1000 mm gauge. 
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Fig. 82()9. 

ORENm'lN'i KOPPEL 
Fig. 32\0. 

Fig. 8211. 

Fig. 3209/10 show 
strong cane-wag-ons,ono 
of whielt wittl round 
headswcks, tho other 
with straight heau
~to(\ks. W 0 n'lCflmmllnd 
the square frame for tile 
larger sizes to reduce 
tho length of tho wagon, 
securing thus a small 
deflection of tIle wagons 
in going thnlUgh the 
enrve.'1. 

Stamlanl Sizes : 
'lIlt> 3, 3 '/2 • 1, 5 anti 
6 tons currying ea
pacity. 600, 750 ami 
1000 mm gauge. 

Fig.3211. Abo,"c woodcut iIlust.rates a Logie cane-wagon with iron sockets at sides of the platform (in brake
,'ans also sockets at tho end whoro tho iJrake-lllan stanus). 'l'his wagon is particularly suitablo for calT)'ing heavy loaUs 
on light tracks, as the wcigllt is di3tl'ibllted over eight wheels. 'rhcsc \.Iogie wagollS claim furtiwr the advantage of being 
able to go round sharp curves on account of the small wheel-hase of cacll bogie. 

Standard Sizes: 6 and 8 tons carrying capacity. (l00, 750 and 1000 Illm gangc. 

Fig. 82l2. 

Fig. 3212 shows a 
wagon of similar deslgn, 
liS fig. 3211, but instead 
of the sockets with 
2 basket ends and, if 
desired, also with 
2 centrecross-stamlanls. 

Standard Sizes: 

6 and 8 rons carrying 
capacity. 600, 750 
and 1000 mm gauge. 
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~. 3213. 

¥ig. 3213 illustra tes a '-cry s trong bogio wagon. 'rho platronn, which is ea.ITied on two bogies or UIO Amoriean 

style, has iron sockets at each side for wood staochions. 

Stnndllro Sizes: 6, 8, 10, 12 amI 15 tons carrying capacity. 000, 750, 1000 and 1435 HUll !.'OIoUb'O. 

xx. Goods Wagons. 

According to UII') n:l.tllrc or tilC goods to 110 earried, we supply 

pt. Open Goods Wagons. 

2"~' Covered Goods W agons. 

\Va constrllct open good~ wag-ODS botl. for locomotive-powel" ami for auimal power, tho covered goocls wagons 
howevel' chiefly for looomotivc traction only. 

1. Open Goods Wagons. 

Fig. 321(. 

1''ig. 32 11 illustrates IL light (]ooign or 

!:PX)(\s wagon for animal traction. 

Stand:wd Sizes: 

2, 3 ami 4 ton~ clLI'Tying cllpncity. 

600 nnd 7DO mm gauge. 
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F ig. 3215 ropresonts a. goods 1II"1."On ~ irn i 'ar to tho 

one described on the preccltinl: ()a~, llllt strollJ;cr il l I,jl'c r'y 

detail ami arrang-cti for lo!;olllotivu hall l a!i"~. 

Sti'lmlrm.l Sizes: 

6, 6, ,1/, nnir ' tO tons ctU'rying capacity. 

ROO, 7M, -1.000 aod 14;\.') mm g:lUgr.. 

This woodcll t rllprc~elll~ 
;L design shnll ar to fig. 3:! 16, 
but stronger in c\'cry 
detail and constl'Ucieu for 
locomotivo haulage. 

Stan,lal\l Sizes: 

5, 6, 7'/s ami 10 tons 
carrying c.1pac:ily. 

l>OO, 750, I OOOnnll 1.35 1mu 

Pig. 8216. 

FiJ;'. 821 ~. 

I'iG'_ 82 11. 

}O~ig. 3210 illustrates 
an open goods wagon 
in design similar to 
fig. 3~ 1 5, bllt the box 
mounted on 2 bogies. 
'f il ls wagon is arranged 
for animal-powor. 

St.andaro Si1.cs : 
.. and 1) toILS carrying 

capacity. 
500 and 600 mm gauge. 

2. Covered Goods Wagons. 

i<'i{,'. 321!1 ~hows a covered goOtis wagn n si milar 

to \i'ig, 3218, bn\ mounted on Z bO'.;i c..~, 'l'his wn.gon 
is also for stc:lI11 . halll~"I), 

Standard Si7.cs: 

fI, 6, 7'/: and 10 tons carrying capacity, 

GOO, 750, 1000 and 1435 mm gangc, 

I~ig, 3218 iIlnslrotcs !\ covcrcd ,t:OOI!s wn.gon on 4 whoo18, 

'I'his dcsign is arr:l.ngr)\ for 10(~UIUOt.ivH pOWCl', 

St.o.'lOllard Si7,cS: 

fI, 6, 7'/, ami 10 lOllS carryillg l:a lJacity, 

600, 750, 1000 ami 1435 mm gauge, 
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XXI. Passenger Carriages and Tramway Cars. 
We supply p .. ~u,,"Cr carriagt>;; of the rollo\\" in~ o.Iesigns viz: 

! st, Open Carriages on ... or 8 wheels 
2nd• Covered Carriages on '* or 8 wheels 

;mol il1us \l'lIte hercafter SO llie or <.111!' IC~lli!lg ,l e~ign~ au,l size,,;: 

I. Open Passenger Carriages. 
\I'e constmct thcse c:lomagcs bolll fur alliJU~ 1 :lollol [ ')1' IOCl,lJIIOJlinl h :.mta~'Il willi 

:1) longitu dina l sents 

b) double cr oss sents lind fixed back s 

0) cross Stilts Rnd re versible backs. 

l !'ig, 3220 illustrates an op ~n passenger caniagc with IOIl¥itll(\Jnal a:eats IIml simple ontijt. 'I'll ill tllll'l'I:Ig'(I i~ 

designed for w(ll'king people on plantations, We furnish the cUITiage either with roof M pr.l' ~'ig, 3220 01' lI'ithou~ roof 1111(1 

mounted upon 2 bogies \0 accolliollate mor(l JlHsacngcrs, see lo'ig. 3221 11.1 foot. 

Stuno.la l',l Si'Lcs: 

Cal'!'ilges on 4 wheels: 10 and IS seats, 600, 750 and 1000 nun ~lIl1gc. 

Cnrlages on 8 wh eels: :10, 40 ulld 50 seab , 600, 750 :lIId 1000 mnl gauge. 
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i.'ig. 3~12 illustmt~s a stlXlut tramway 

Imr witll lial\(lsome ontlit , uOtlltlc cross seats 

iLnt! 1i.\ClI IJ1U\k~. 

::i!auuanl Sizes: 16 illIll 24 ~Jlls, :Iml 

8 ~tamls, for 000 awl 1UO 1111 11 gange. 20 :md 

30 ::!catll 3n\\ 8 ~t..l11tl.s, for HXXJ ami 143& !UIII 

!!'ig. 3113 represents II bogie trmnll'ay 

en for locomotive tr.tetiOIl, having cros~ .. cats 

with tlxoJ. Lar.ks 

SLamliu'tl ~i7.!!S: 

40 n.ml 48 scats ami 

ti stands, GOO amI 

750 lU llI g'l\I1;o. 50 

anti 60 scats ami 

S stnmls, ICOO anli 

\·./llu mill ;.r:lIlgo. 

Tramway Gar 1"\'!1lI'C

scntctl by 1<'il:_ 3214. 1m:> 

cross sea.tiI with rover

siblo back'l. 

StnmlarolSi~cs: 8, 12, 

16, :W, :N lI(m\.'I lIml 8 

~talllis for 600 and 

730 111111 J;.lUb'U. 

to, t5, 20, :!&, 

30 IICllUs ami 8 ':SLantls 

for 1000 awl 1435 IU ln 
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Fig. SZ25. 

"Fig. 3225 ill llBtrates Il. practical com

hination of a C(jvcrcu and of an OjlUIl 
tramway 0.11', This design is eminent!}" 

snit.'\bJo fol' nse in tropical climates, lIi'; it, 

g ives sufficient protection against rain anu 
5\\n shine, :l.llowing also of gooll ventilation. 

In nsing these composition cars, the covered 
C.1)'S milo}' 00 t1i s jltlllsml willi :l~ SUI'p!1I5 

stor.k for unfaVOll l'fLble wcather. 

S Laulla r d S izes: 
\ 6 and 24 scat~ anti 8 slanlls, liOO nnd 

750 rnm J.;1111f,'C. 

20 :md 30 ~cat s nn ll 8 stan,ls, 1000 (Lilli 

1435 mm gauge. 

L?ol' locomotive haulage we slIpply ahovc 
tramway em"l! mOl llltc..'<1 on :.:! bogie>'. 

Htanl!iLrtl S i ro ts : 
40 anll 48 50 .. 18 .. nu 8 !\Iand~, (j(X) and 

750 mm gnngc. 

50 lilUi 60 !;cat.~ 111111 ~ slantl", 1000 :tllii 
14:11) 111m gange. 

2. Covered Tramway Cars. 
We supply CO\'CI1l1.l11,LmWIl.Y eal'~ both for loeomotive-pow(ll' amI for horse-traction, ciUmr Ull 4: 01' on 8 whool" (those 

for IOCOlIIoth'e haulage only), Wc i lllls~mto ,1011 describc hereafter uur St.' IHllI'" designs 3mI Si7.cs: 
a) Covered Tramway COl'S on .... w h eels, i"ig, 3:2Z6 ~hows a covlll'cd cal' wilh plaUbJ'm at. eaeh 01111, wlliel, 

gh'o l\ecc.",,'l to thc interior of the cm-uoll)', ,\~ may be ,'cquirc(l, we fum i!l.h long itudinal 01' Cl'OSS seats willi passage ill the 

<:entre in ci~hcl' r,a,<w, Cm'S fo r animal traction lLI'{l 11Uoll with spring Ilraw f,"C(1.\' and 1I11 l'ing as.!c-llOXCS, car~ for f:tnnm
lmulagn with the same as burorc ami Rpling hun'ers lJ<lsidcs. 'ro nn~urc :IIHllle \"I:lIItil<lHon we provide thc side olJOlling'il 
with s lilting gta.-;s-rmm~ or \'cnctitUl blinds, 

Stand<lrd UcRignf>: 

With IOllgitudina t seat s: 

8 Ilml 12 se at~, 8 stan( l~, GOO lIun gangl', 

S, l :l, IU, 20 111111 2 'l lICats, 8 stands, 100 IUln ;,t;ln~"C, 

Hi. 20 alld 24 sellts, 8 f>tamb>, 1000 amI 
1435 mm gauge, 

With cross scats: 
IS and 24 seats, 600, i uO, IOO(J:md 1 43~mlD g:mgc, 

iJ) Covered Bogie Passenger Carriages, 
as iIIusll'ah:d by l<'ig, 32t7, :Ire cl ~ icrl )' fo r 
loeolllotiHl hanlage. 'i'hey <11'0 Ih:l! igncil eit.hol' 
for II"" cl:u;s passengers only (:seals of laths 

Fi::. 31126. 

:tml space, the interior 8iw\lly fllt,! I! np) 01' fOl' .L,I chu;s pUl>scngm'" only ("pring cnnoli I;cat.~, tl ll.l interior e\cg-fllllly IIUeli 
up), 01' :1" COllll)(l~ ilion carria;:cs \' ir.: COlU bint,. ... t TI ~ anlt J!! cla~ SCI"'u';llcd by a. 11001'_ All carriages h:I \,(~ \y, e. 

Stanltard Sizes: 

4.0 ami fiO longitlu!innl "cats, 
750, 1000 ;111\1 1'135 mw gau:,.'t), 

S 1 amI 49 cross seat~, 

150, 1000 and 1435 lIUII gang-c. 
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XXII. Locomotives. 

1. General Description and Standard Specification. 
Our designs :1111\ onclbv<ls of .... II'iil'· .... "tiull :tl C Ille r""ult" " I Ollr cxlocricntt in th ;~ ~I'.:ci"lity lor n numl..,.. of yean. The 

JocClITIIIl ;\'CS a rc in e'-cry dtt:lil COIlstnoctc,\ of Ihe best m aterials k,lO"'" fur . Iocir n:spect ;,·c 11Olj1OSC1, m" "'" 1 .. ~rl i<:u1a rlr the fire 
box i~ ,n: .. le of copper sheets ,,( ~"llCrioT ,,"<l1il)" ;lml Ihe !lues or br.ilcr·ml_ ,,( 'he IJeSt d,,'n~ "11.;r"n. In case ooly sulphurous 
or n; LT""" fce.I-""~ler ",," l>e "h''I ;,, (:d, it wilt Ix: advis~blc ' 0 fnrn i~11 11K:: r lllc~ wilh "-""pper ferrules at tht fire-box end, which a re 
~Xl rn. Ax l ~9, tires, spring~ , (triving ;<nd ~onneclillg 1"011, piston :IlJU vah'c rod ~ , eccentric rOIls, .~",1 co'ank pins, lire ma,lc of !Jest 
~t ccl, whkh i~ t:a rdlOlly ,,,,;\ce te' \ ami dosel)" e.~:,," i~e<l hdvre hdng 1l:I!\SCd (U I' \I~'-'. AU workin~ parts liable to m uch wear 
or injury, ~""b ,,~ crank l'il18, I;nk ~, c w 3s 1"",,] li ll ing l ,i""'~1, g uide h:.rs a~ ,l gear.hol t.~ a~ case-hardened ; hardened s teel pins 
:m,1 Ihimhle"; the oil·cups a re fur!:",,1 un 10 ,lr·i,·inl:: " 'hl c,,""~"<: l ing r()OI~. In ""Inling II" , ""a t r.ri "l~ to ~ Usel] in process 01 
cOIl..tn ldioo \\"1'; d l;";(]y adhcn: to Ih .., st:mdard s;.>Ccilic;'l ion :L~ r-t:< 1"iral loy Ihe I'nuisi:, n Stale R.~ilw:,)·s. 

The I"eomotives arc in en,,..y dct. .... il :tec\l r:ltely ~ ", I c"n"j-nio,mly huilt to g:lugc :000 leltlpl:l.le ;t Il ,1 handsomely lil\i~he<l ; the 
machinery and an wurking !c\'ers are :leccssihk, "n Iha, the cngille.:r has a 11111 COnt"~ O\'er them. 

Th", locuIIK>livcs h""e l>or i~v"I:l1 ]'"il<.". o f a n extensive heat ing sur race to s ecure a great haulin g capacity :md an 
efliciem sen·ice. T hey are litte,l with :, larl,!:e, roomy dome. which !: i\"c.~ a w milluuus ,ky ~It': '" ". :",,1 Ih i:! is a 'UO!t valuable 
feature in uur ]ocomotil"es, as it S;lrcs much fu,,!. 

Th t: huikr.< sustnin tht: high standard w orking pressure of 12 Kilos per square centimetre (12 atmospheres) "r 
I 7" Ih~. I,er ~' l"ltn: inch and lodol't! I><::. ng co mple t"", "I"<". c:ortJu lly te'!ed in oo m[>\;a""e with thll ~'Iuirements of lh ~ German U-uil" r 
Wevision L:\w; an oflici;,1 e"rtilie" l" will 0" ~ i ,'c" Wilh cadI 10';0""oli,·<: . i( ,teHi re,\. W e m,,}" pOiM out , Ihat Ihe boiler steel p\a le!!: 
,m.! shell :.re of eXlreme d' ickn.ess and F ire-box or very best thick copper plates. T o feed Ihe I)< ,iter then: :tre 2 injee\nrll III 
Ih .. breQ <I .. ~gn wilh rd id \·"I\·e; nne inject" T .. n ly will clo to replace Ihe \!\'IlIJoUT:lIC<.1 waleT. If ,!.:>Iir.,.l. we shall .it t l", t.oilo:r 
wilh Olle i"jector allIl one pump. The boilen h:tl'e (urther :dl the IIL"t."t..."""' If,. HafctY" 'alv~ bbst.pipc: :tnd ~pring 5Ie,,,,, pugc. 

T II<;: motio n work is usua lly placed outside Ihe kaine , th"s (ull )' acc(;!I~ ihlc. The eylinder.! a rc seL"tLrdy Oolte,l to the 
fr.lme. The wheels are, :19 a 'rule, arr;.ngcd <XItsid..: d,., fl':"ne, bIll if "L"CcSllary, we " Is .. supply engine!l wilh whec1~ in ~ i ,le Iht: franK:. 

T he wlllld~ have very thick and b,..oad tires of best stee-I, which, after being worn <lut , lILay be hu ned in Ihe lalhc 
se\"er:ol l imes. Thc axle-journals, I"t",."k pin~ :<IId coupl ing pin~ are of gnod l'rupo rtion, anti a he:ll ing is pracl ically excluded. 
The: c r osshead bearings " rc adjuslable :",,1 Ihc b earings ", ,,tl ,, of ,""",I phosphor-bronze with white metal brasases. 

T he engines h""c a I"c"cuc gear, which ~U""' 8 :. he,"",. c~p ..... nsi< H'. In general we " .., IMlr patented r eveNle gear 
working w;tboLII a ny link9, lee iIlu~trati"nli on the ne~ t p"l::e. T his ~y""cm t:b i", ~ 'url l,,:. the :lt l,,:unagc: of re<luiri"R: nnly ~ fr:", 
link. buhs, dlUi confining rep:>ir~ 10 "'Il in i,num. S ufficient o iling hall been cnrl'".fl f .. r. C)'lindcl"lI and \'"Ive-cbesl a '"e fitte,1 with 
oil-cUps of the latest designs. 

The brake '" very 11U" 'errll l ,,,,,I " ·tw·ks i". t.~ " \lYi WI! IIsu.~llf fllnJi~h" IC"cr.hr" k,· (I':~ h:r Sy.~tr:m), hut, il ,Ie!!:in:d, we lit the 
engin,,~ "I!I<' with a ~crew • brake. In case "f \'e r>' I.m\! nllls :111.1 Sleel' I:"r:" l iclll~ we furn i ~h, i( re'lu ired, a steam·hr,,!.;e IIr :< 
~om!lrc~'lCd a ir·brake, ,,·hi.·h ".-e extr". 

The frame work is LI~u:Llly 01 such n con~trllcli"n , ,,~ will " now tht: water tank 0\ being pl;tce'l ins ide f"am e ~nd beluw 
the u"ilcr, which secure>; " perf ... "Ct ~t"l,ilily uf the cngilLc, ,,~ II,,: ... ..,Iller .. f weight i ~ "cry Inw. T hc coal bunkers ure placed nt 
" :I" h ~idr. 0( thc cab. 

A~ " n Il<: thr: t:nltillt~ :n'e !lU5]>cn,k<1 " t three llOinu I.y mc. .... I1~ 01 driving and traDSverse s prings, and therelore Ihey 
nm " 'ith "',fcty e ,'cn on i"' llCrfeel I r"ek~. The locunM>ti ,'c " re .. " ,..du lly ':' I"a li7A,,1 hr:tween frun l and rc:. r wheel_. 10 Ih" l Ihe 
weig ht on Ihe rail s is o lually ,I istr il.mled and the ,,·t;lr "",I t,,:o r oj tI ,c tr~ck Iheref"re redlJr. l'O<t I" a mini mll m. If Ihe f.i,..r."m~tancC!l 
rO lni re ~lIh~tRnt ial Wlltr.r :lnd luel provisions tn he carrie,1 un th., engine, it wuulll Ix: ad";sable to L-.kc a sep.1rate tender. 

The I" c"moli,·t:~ art: filteol M e.~ ch eml with un angle-iron beam, which will dear Ihc lnlck, or, if I\esirell, we shall 
li,rnish at all extra charge n pilot (cow·calcher) , such ~s is lI.'.e ,1 in Americn. 

Notice. In using tl .. : t:llll<:!l of ,Ii",ensjon~ "nd c"1,", ,,ilic! which we L1~II~ny tL1rni~h ""ith nn,.. e~timatts on kJcomotivts, it must 
be lKH'lle in ," illtl, tbat the g ross " ~~ds stated will .. o ly he hauled in case: 1M. the track is correctly laid and il) good con
dition. 2"'\. the cars do no t cause unusual friction, viz: they are to run 00 a g radient o r I io 200 without being 
pushed or pulled, 3nt. the weight 00 the car wheels i.. more .... b~ Ihe ~'nK: as that on Ihe "er>gine,,,·l>eel,., :II in U!ling 
" igh l CaNl , there will he nee"lIII., ry mUTC "'h~el~, increa." '\: I bu~ II", (r;e,ion consitlcr:luly, " nd •· ... n""'l'w.ntly reducing lhe capacilY o. 
Ihe engine. In compnling the '·:'11.1"iti • .<; of 'Klr locumoti\'es, we h,," e reckunetl with the weights OIL the loco motive-wheel! as Slated 
,m the "aid tables lor 4 wheel collpled cng in c~, 4 th. unci finally, the groos It\l\LIS Slated will be 1,:1111" .1 only on straie;ht t rack, 
as curves in <':" II !IC'lueILCc ,,( their n :lj is\,:,,"cc will '·c.tuce the ha lllin&" co' l,acity in I,roportioll 10 Iheir rndiu ~. If the Irnek of short 
curl'"s is I'n~lCrly widene,l, Ihe (luK'!" mil de"nletl nll l\ the spcc,] reduccll, thll Il "gi"" will haul " I"""'t the ~.~m" ~ro~~ I"ad~ a~ nn 
Slr:<lglh Ir~ ck, hili if Ihe re .~r/l n :r)" lon~ ~n<l sh:l rl' curves, the gross loml hauled is mu~h Ie"" Ih"" nn str:Li~hl Ir:lek, vi" ul' to 
lO'/. ]es" if circ""' ~lancf:'I ~" e ... :ry ,,,,(,,·or:lhle. 

2. Equipment. 
()"r ]uc" ",ulil' ~s arc furnis l" ,d with ;0 cOl'c l'etl c ~t, :"1.1 b,,\'~ " ~ I ",";a l r"o", conta ining : 

I l c<n.1li~ht 

C .. "I S h","cl 
I'"k<-""( 

Scrapcl' 
Oil · C:m (.~ 11 ... ) 
Gre:lsing Cm 

i\ &1 of \V" enchu I Stc:cI l-lamm r. r 
En;;lish W n.: nd . Urirt 
&:rcw Orin:r C ........... e nt (;Io ;"'·j 

Chipping Chisel 
t\: il'pe rs 
2 Haod· l..amllS. 
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3. Standard Designs of Locomotives. 

lJ) Six -Wheel 

Coupled Locomotives. 

fig. 3229 l'elll'c~ents a 10eo

motil'll which is particularly 

snil.ablll 1'01' pCl'rol"l lling' long !"I1I\~ 

lUlll opcmtitl!; on Jig-lit mib wilh 

a n~ilUl:c(1 nllllll)\~r of ~lccpcl'~ . 

'Phis enginc i6 I'cry casy 011 til e 

t rack, l1S 010 Iwi;:-ht is diHtriLmt,·ol 

orer ~ix whccb. 

Fig. S'l~!:I. 

a) Four-Wheel 

Coupled Locomotives. 

i"i!,f. 322:1 illll~t ratcs om' stn.llllani 

oleilign o( 1 00lllll\ ot.i\'(~~. 'I'hi,.; 011g"il1 l\ l H1.~ 

liJlu'·wlwcls CL!lIplctl. 

c) Four -Wheel Coupled 
Locomotive with Two
Wheel Trailing Bogie. 

'l'lwsc ellgine~ claim the iul

rantage of being able to [liBS 

roullIl sharp Clll'H!S ami to opm~tte 
on 1i~-ht traci{s. 'I'hey arc patti
culal'ly ,ksig-llcd to nUl lung' 
di~tn.ne()~ wit.h no wnlnring 01' fuel 
stations, as they ha\'e large [mnker,; 
ami tanks. 

For dill ailed dllscriplion of our 
standard dosiUns buyers are referred 
to our special catalogue containing 
tables of dimllnsions and capacities, 
which we send free on application. 
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Fig. 3218. Coal Handled Shovels. 
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XXIII. 

Fig. ~2W. 

}'ig. 8289. Forge Hammer. 
Forge Hammer. 

Fig. 8241. 
Set Hammer. 

Railway Velocipedes. 
]n (~nst.n1Cl.ing onf l'llilway vclocipool'-S, we bave 

been stliving to combine strcn:.ttiL with the least possible 
woight. Pig. 32:31 illustrates a machine which is worked 
by treadles and IB\'ers. !t is ucsigued to carry four 
cnginccl'll, an,l may be built to 600, 750, JOOO and 
143b mm gauge of t rack. 'rile motion is vc!'y easy, 
so that tlw working 0" the veloeipcuc will not. faiig'lIo 
the pIlSSCIlg'Cl'i; , lIllli long u i~l.anclls can IXl (JU\:ct'\111 
within a Rhol' t time. A tool Lox i.i fittCl\ in the 
centre, as shown. 

XXIV. Implements, Tools 
and Machinery 

for Plate - Laying. 
~~i~ 

~·i~. 8246. Point. 

Fig. 82~4 . Chipping Chisel. ~->g. 32U , Cross-clltUng Chisel. 

.Fill'_ 828&. 

Hollow 
Adze. 

Boxing " "," ,' PiCk" . 

!l[lii1lll1ii1ii",,~F~ig~. ~3~"~Z. Bo:dng Pick. 

" 'jg. ' ;103. Pointed Plek. 

}':;". 8238. 

Hall 
Hamme~. 

Double Pointed Pick. 
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.b'ig. 82511. Nail Claw. 

Bastard and Smooth FilOs. 
fiB'_ R~BI. lii{:.3262. ].'ig.32Ij:J, 1";;"'. 8~1I~. li'ig.3205. 
1IUiI1It [bll. flat half «nlIId triM~rul11r ~llnare. ; ' ;~ Pig. 8288. 

AnvIl steeled. 

111/:"_ 8271 , Pincer s. 

Fig. 8200. Portable Forge. 

Iiig'. lI269. 

Sorew VIce. 

Fig. 62n. 
Screw Jack. 

I ·~g. 8210. 
EJll. 3g'11 "rlilli. 



Fig". 8281. 

2. Self=Acting 
Inclined Plane
and Hauling= 

R.ailways. 

Ask rO!' specia l cat.a.logllo. 

" einbahnen-Bedari, varmals ORENSTEIN & KOPPE L. 

We tlU'ther make a specia

lity or the eonstruetion ot: 

1. Aerial 

Wire - Rope 

Tramways. 

----------~_:_-::=2r.:- Fig.828Z. MiNING & TRAMW ,·.Y ;n~i"i~CES 
PROPRIETARY, LIMITED, , 

40 HUNTER STREET, SYDNEY, 

3. Electric R.ailways. 

4. Portable Bridges. 
Special catalogue wIll be sent free on appUcaUon. 


