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Ex-D&HGw· K- 36 no. Ll.89 at Osier, CO -.ti th the train 
from Chama, NM, t he New ~;Iexico Express. '.',"hen the train 
from Antonito, CO(The Colorado Lirr~ted) arrives, the 
489 will head that train back to ;.ntonito. All in a 
C.ay 1 s wo rk on t he Cu.'!lbres & Toltec Scenic R..11. . September 
Ll. , 1982. 

As most of y ou probably kno•N, t he ~-!G , L&SL Div. isn't the lar~est or ga"!'li za ­
tion -,vi thin the TAMR. As far as I know, we are one of the smallest organizations 
printing its ovm newsletter. :,Iost of you also kno-..r that T . .:C.'R membership has drop­
ped i n the past few months and is only now starting t o once again grow. I know 
that if TAhffi membership grows, so will ?JG, L&.:31 Div . rr,embership. ?lease sup:::;ort 
both the T--1.'..8. and the \JG,LLSL :Div. by contributing articles , infor:nation, etc. and 
cy pr omoting the organizat i ons 7rheneve r possible. 

You don 1 t have to write a full lengt h article t o show y our support. U1F I$dS 
ca.n be supported in marry ways . A.7. nar!"ow gauge , -lo2':::ing or shortline in.fornation 
from your area can be of great help in keepin<s this newsletter ali 'r e and flourish­
i ng . 

I have been Ymrking one some i t erns that I hope can be :;;rinted in L&.? :·;;<;;';S in 
the f uture but I need help in completing them. I 71oul d like t o compile a li.st of 
r ailroads that exist soley on th e lo2' idng industry of partic ular area s. I vrould 
also like to compile a list of operating, display ed or stored narro':l gauge, lo;::zing 
or shortline stea.u locomoti'Tes. Sven thouo;h inf en.at ion is almost impossible to 
obtain, I woul d like to -;::rint a fei:• articles on narro·n rzau2e or 102gine: lines in 
other parts of the world( i.e. Portugal, Bra zil, Australia , _,etc . ) . -I would like to 
hear your opinions on these ideas and I ·sould like to hear s ome ideas of your ovm . 

? OR FURTE3R READI~!G er-: SIL~l::R~O:!: 
:'L2...R?.C1:{r GA.UG~ I }·.I THE ~CCY.ISS, Lucius Eeebe and Charles Clegg, Eoi.vell-:No rth, 

3er keley, CA, 1958 . 

3 ILV~2 SA~T JUAiJ : The R.GS , ~, :allcry Hope Ferrell, ?:rJ.ett fres s , Inc., 3oulder, CC, 197 2. 

T:~::!; EVi.INEO-H .:i'.OUTZ, Robert S. Sloan and Carl A. Skovrrcnsld.,, Stmda nce ?u"olic.'.lticns, Ltd. 
Silverton , CO , 1975 

~~-T!-:F_SE LITTLE LI:\!ES , Josie ~.foo re Crli-L~, Jur ango Herald-Nevrs , Durango, CO , 1960 . 

->Limited e di ticn . 



A TRA~JSFER CRA~·JE 
Drawings by: Steven Masih 

Infonnation by: Steven r.':asih 
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These drawings of a transfer crane are 
of no specific prototype. They were drawn 
keeping in mind, standard construction tech­
niques. These drawings are to give you a 
starting point for a scratchbuilt structure 
f or your own layout or a possible idea for 
a diorama. Although there are many commer­
cially available cranes to which to choose 
from, it is always fun to try your hand at -~. 
something new. I have just a few suggest- ' · ·. 

~ '. ..... ... ions that may he1p ;y:ou. · '· 
J : ~ ' '~ , 

The side drawing shows two "left ends". ( · · : ' , -.,_ 
One of these solid and one a "ghost" figure. '~' ·· ·. ··._ 
The main drawing allows for three standard -- - -~ ' · .. ·. .. 
loading/unloading areas. The crane can trav- ::o _ .-1:,~ ··-... " 
el the full length with no obstructions. 8 '1 ' ·,. " 

If you do not wish to have such a long; crane 3 · "·· ··. 
then the inner "ghost" · draWing should be .,, ;~r··--------····-------·· ·-- ·-.-~ -...-;.~---;----- ~-<i 
used. Simcly use what suits your needs best. g ---'---· ···-·--·-·-- ---- ----···'"'::.::_:.,~::--
I have tried to put nut-bol t-washer( NBW) de- ;:11 ~, ·._·a.-_ .' . _ 
tail ':rhere it could add to the structure. J> £ '~: __ 
There are several companies who manufacture 3 

1' fTI such detail so you have a wide choice . •• 
The ties at the end of the crane stop ~ 0 

the carriage from falling off. The extra , 
eight feet of overhang on the ends allows ~ 
the carriage to be stored out of the way g 
when not in use. I wculd suggest the crane 3 
be built on a seperate module that can be (ry 
f itted on the layout for ease of construct- ~ 
ion. Zach side could be constructed indiv- r 
i dually and then be glued down with the prop-
er distance between each side. 

Finally, the carriage is based on an up­
side-d0vm MIC handG-ar. Grandt Line also pro-
duces a handcar in HOn3 that ·trould also work. 
Remember that the spacing between the sides 
would have to be adjusted! The only addi t­
ions for the carriage that are needed are 
two pulleys, the hook and a litt le wire. One 
note: the end dra·,•,'ing has been drawn for 
proportions for the standard gauge carria~ -------------------------
?LEA.SE ~·~OTE: 

The position of Associate Editor, L&P 
NEWS is still vacant and open to anyone who 
feels they can do a good job. If you are 
interested in this position, please contact 
me. 
~~-------~------------------------------
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FRONT 1l TEW 
Scale: same as side view. 

f) 

0 --

-------------------·~~~~·~~~~~------------------------------------------·~~~ 

CARRIAGE DETAIL 
( ~ot to any scale) 
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DUP..Ai"JGO & SILVERTON NARI!.O"fl GAUGE K-28 no. 476 rounds the 
curve at the US 550 overpass north of turango, CO. 
August 31, 1981. Photo by Mr. F. Kaszniak. Mark Kaszniak 
collection. 

While looking through past issues of L&P NEWS, I noticed some minor errors. 
I would like to set things straight. Shown below are the corrections to the errors. 

The first sentence of the first paragraph in the SFNW article in L&P Extra no. 1 
should read thus: "The Santa Fe Northv;estern Ry was the lorn:;;est lived indepen­
dant shortline built after \VWI in the state of New Mexico." 

As stated in Fart V of the SIVJERTON AND ITS RATIROADS series( Jan-Feb-Mar 1982 
L&.? :'LSWS ) , the first train pulled into Silverton on July u, 1882. Many sources 
have said that the Silverton branch wasn't comoleted until a later date . The date 
of completion for the Silverton branch was probably July 11 or 13, 1882 . 

--------~----------------------------------------------------------------------------------
STEAM FANS: 

Although not able to be found on most common carrier lines, steam can still be 
found on tourist lines, in storage by a railroad, or on display in public parks. 
As information becomes available, L&? NEWS will print inf ormation on locomotive 
displays, stored locomotives or tourist lines. Shown below are the names and ad­
dresses of some of Ore~on's tourist lines. 
SUMPTER VALLEY RAH.ROAD OREGON, PACIFIC & EASTERN Ry 
Box 654 Box 565 
Baker~ OR 97814 Cottage Grove, OR 97424 
< 503 )tJ9u-226a < 503 )%2-3368 
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~nat makes a log~ing railroad different from other railroads? Is it the 
territory served by the line or the rough, steep trackage? Many things make a 
logging road different from other railroads. Locomotives are one difference. 
A logging locomotive had to be able to move over very rough trackage and be able 
to ?Ull heavy loads up grades of h~ or more. The log~ing roads needed a locomo­
tive that could do the job. The solution to the problem 7:as the geared locomo­
tive. Many types of geared locomotives were used on logging lines. These geared 
locomotive types included the Shay, the Heisler and the Climax. Regular rod 
locomotives were used on logging lines but were mostly confined to the better 
trackage. Geared locomotives were not only used on logging lines but also min­
i ng and indust rial lines and some Class I carriers had geared locomotives on 
their rosters. In this issue of L.~f NEWS, we take a look at the builder of the 
Shay locomotive, The Lima Locomotive ',Yorks. This article is part one of a ser­
ies that will cover most of the ~forth A.'Tlerican geared locomotive builde.rs. 

-----------------------------------------------------------------------------------
LOGGING LOCO'!.CTIVE BUILDERS Part I 

The Lima Locomotive 'IVorks 

The predecessor companies that became the L:L"!la Locomotive Yiorks did not 
st art off by building locomotives. The Carnes, Harper and Company, a machinery 
f irm in Lima, Ohio, supplied lumber companies with various equipment. The firm 
also :7lanufactured non-logging machinery. After the panic of 1573, Carnes, Harper 
and Co. started manufacturing boilers. 

At about this time, a ~:.:ichigan lllIT'berman na'11ed ~hra:L'TI Shay was rebuilding 
his tramway locorr.otive into what would become the first Shay . His ides. was to 
build a l ocomotive that would not be so hard on the wooden rails of his tramway . 
Shay had :ieal t with Carnes and Harper at this ti.'Tle. 

In 1377, The Carnes and Harper Co. was re-named The Li:na Machine '/:or ks. 
L~ 1879 , because of slow logging machiner:r t rade, the company expanded into loco­
motive building and buil t t hree l ocomotives . Shay got in touch with The Lin1a 
Machine ;iiorks about his ne>v locomotive. John Carnes, co-owner of The Li.11a Machine 
~/larks, ;vorked with Shay in ironing out the problems of Shay 's l ocomotive. In 
1850, the first loco:r.otive cf Shay's design was put out by t he Li:na : . .rachine '.,'.forks. 
Aft er being granted a patent on June lh, 1881 for his locomotive designs, Ephraim 
Shay gave the Lina ~iiachine 7iorks exclusiYe rights to build t he Shay Gee. red Locomo­
tive. As time passed, the Shay locomotive designs were improved on. Early Shays 
were t 1No-truck, t wo-cylinder designs with vertical boilers. By the rnid-1380' s , 
Shays were built with horizontal boilers, vertical f ireboxes, t hree cylinders 
and by the late 1880 1 s, three trucks. Eventually, Shays were built with two, 
three or four trucks and the largest four truck Shays weighed lSO tons. The ma j ­
ority of t he work done at The Li ma Machine 'Narks wa s locomotive building and so 
i n 1892 , t he company name >vas changed to The Lima Locomotive and Machin~ ·;;orks. 

It was L"levitable that the Shay l ocomotive design woul d have t o be uvdated 
and improved with the passage of ti~e. Shays built before the 1920' s had- I-beam 
f rames. The I-beam frame had reinforced truss rods. The frame accommodat ed 
itself to rough track by t wisting t o the position taken by the t r ucks. The 
I-beam cracked after a f ew years of rough operation. A steel girder frame built 
from boiler plate f ive-eighths of an inch thick on the lef t side and t hree-f ourths 
of an inch t hick on the right side was f i rst used on a three-t ruck Shay in 1920. 
Eeavy an~le stock was rivet ed to the t op and bottom of t he f rame. Flexibility 
was attained by rr:aki ng t he space between the f r ame and the bolster on t he f ront 
truck greater t han on the rear t ruck. An o~ening in the girder f r ame allowed 
for easy examination of the stavbol ts. The steel girder frame WQ S one dif f erence 
between older Shays and the ne,,;, designs, callee th~ Pacif i c Coast type. Cast 
steel t rucks wer e used on the Pacif ic Coast ty9e Shays. Older Shays had used 



(con 1 t f~om ~a~e S) 
=-rch bar truc ~~s. T~e Pacific Cnas"t Sha~rs .~2-.sJ ha8. 2-~rf!e~ ~:r:l..inders t ~-an t r e o lder 
Shays an~ this ;:a~y"° -~ th er:i f!!'e3. t2r tr2cti1re ~~~:ler. 

The first Pac i fic Coast Sl':a7 ·:.ras built i 'l October, 1927 a nd n:i. at the ?ac ific 
Lo;:rging Ccng;ress ir: Tac~ 11a, ·:;A ir: l 027. T1'is ne-:: Shay de si2n i:n"8ressed t he we stern 
log2in2 o '.Jerators. The first Pacific Coast Shay ·:1as or omptly :nl,., at the logginz 
congress "'.:. o the Bloedel, Ste'.''"-rt 8: ~Velch, Ltd. of '.''.enzies ::?av, EC . 3et:een 1027 and 
19h0, 24 ?acific Coast tVT'e Shavs ·· ·ere built. 

3ecause of tl" e DeDressio!1, Shay production ·::as l o·xered cc::siderably. LUI'.'lber 
productLn ;·;a sn 1 t c.;reat enoufSh +c just ify the purc!1ase of ne'.": locomotives by the 
l oggers. ·hhen the lumber incust:r"r ~ot 'cack on i t s fe e t agai n ai'ter ~.vwrr, the diesel 
'Nas already hauling the t imber o:it ::f the ·:mods. Lcgqin~ -companies ·-••e :c-e s imply not 
i nte r es t ed in buvin Q" Sha,rs. In l ou_5, the last Shav was built for th e ':'iest ern :-1'.aryl and 
Ry. T,.,_is 16S- tcn Shav i s r.01.•; on disclav at tre B&O Ra;lroc.cl ,,_.ruseum ir: 3altimore,:\m. 
The L:L--:ia Loe motive ',"iorks considered building diesels tr.emselves in 19!.J.7. The f:irst 
Lima- Hamilton swi .. tcher came :mt ir: lqho. In l OSO, the '?ald·;:i:i. Loccmotive ','ior'.rs 
mereed ·:.-it h Lima- Hamil t or to for:n ?alc,.•1in...:kma-Hc.mil t on . Af t e r the mer;:::er, -croduction 
of Lima locomotiv-es ceased . .. -

Both Shays and rod l ocomoth·es ··:e r e steam driv-en. Aside f ro'!' this, t he t wo 
c-:ere dif:'.'erent in nanv wa ys . The firs t ri : fference i:1 t~ '. e t·:;o ty;:e s of locomotives 
·:1as the location of the cylinders. (l) On a rod locomotive, +:he cylinders ·:;e re usually 
located just belO'.'! the smoke box. ( 2) A ro-4 locor.io t i ve us·.iall•r i.-.act a ;iair of cylinders, 
one cylinder bein€ located on the ri_ q~t side o f ~ h e en~ine and t he other on the 
left. 

A Shay 1 s c•rli01ders, o<: the o-t.:h e r '.'and, ".'e re located on t he ri21:t :: i ce of 7- he 
l ocsmoti.7e onl7. :?ecaus e the locaticn of the C7linde r s ·:roul d caus e t r e rig':t side 
to -.·:eizh :nore than t he l eft , t l-:e boiler was buil t off cente r to·::ard t r e left . T:~ is 
ofi'set the; ;::eL:ht of -t:re cy~inders on t he ri!!ht and balancerJ the l ocorr.otive. 

The cyl inders of a Shav turned a cran'.-<shaft c irectly beneath the'Tl . The cran k­
shaft ·.vas c ~·nnected to t '-:e li:ie shaft t '.1 r oac:-h +..he use of vari -· us : our:l i. ng rings a nd 
s qua:::--e shafts . The lir e shafts conn,,cted to the tra c ks t hrou2h t he u s e of bevel 
;;;ea rs . Eecau s e the cvlinders we re located on one s ide onl~r, tr:e whee l s e ts ii! Sha y 
trucks had gearir.2' on one s i de o nl ;r. 

·;,hat b r ous-:ht out suc!1 '.-"t ; sh tractive oov:er f r o- such ::;. s:nall l ocomotive like 
the Shay ·Nas the fact that the entire l ocomotive 7-rei;:;ht -.:'e s ted or: drivers . T':-'.i s ·Nas 
unlike :nost rod locomotives where ·.'·ei;;;ht came rr.aidy f r om t he boile r only . Tte 
tender of a rod locomo t ive contributed not1:in~ t o t he tra.ctive po;·rer a nd, because of 
this , isas 7;a s ted ·Nei;:rht . 

ifos t early s i-,av s burned ·1•ood for fuel. This ·.'.:as because -:;ood ·::i. s r eadi ly ava il­
atl e t o a log;sins: r ailroa d . La+,er ::io s t Shays '.:urned oiJ.. Althou !!h s ome Sha;rs ·;·e re 
·8uil t to burn coal , t hese ~::ere found ?rimarily in re~icns abundantl:r rich i n coal. 

This Class C Shay(J t rucks, 
3 cylir.ders) ·.ws photogra phed 
at Hebe r Ci t y , UT in June, 19'30 . 
Thi s vie,.,. s hovrn t he r ea r ,truck 
and the tender . 



The 
±.' r ent 
City. 

Tender headli~ht c.nc. s and bcx. on t he 
Ca.c k of ~.~-3P Sha;r no . 10 . :,;c . 10 
9hctographed inside the en~inehouse 
Fish Camp, CA in June, 1°81 . 

-_..,ras 

Left s i de of Class C Shay 
at He'oer City . Alt hough 
mos t of a Shay ' s "action" 

z::l!!!lil~!' t- ~ ' _, . ... . J,.h 1 
~ -..ras J.cc:;i,c:,e '.l -.·:i vh " e cy-:--

inders on the richt side, 
• ••I the l eft s i C. e Y72.S nei;rer­

the- l es s , interest i ng . 
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TF.E RIO GRANDE EASTERN 
Research By: 

Sean Galla;;;her & 
Claude '.;forelli 

Many railroads have been built on optimistic dreams. Some of these railroads 
succeeded and others didn't. The Rio Grande Eastern Ry was an optL'llistic dream 
that failed. 

The town of Hagan came into being in the early 1 ooo 's. The tmm was named for 
w.c. Hagan who was an official of both the New Mexico Fuel and Iron Co. and the San­
ta Fe Central Ev. The NMF?.,·I Co. was interested in developing the coal field around 
Hagan. The Albuquerque Eastern Rv, a company affiliated Yd th both the SFC and the 
~MF&I Co., was incorporated on July 22, 1901. This company planned to build a r ail­
road from a connection with the SFC at Moriarty, :NM to Albuquerque. The company al­
so proposed building a line from Frost(a town on the AE) to the Ha;ran coal field and 
on to a connection vdth the AT8rSF at San Felipe Pueblo, NM. Work began on the Mor­
iarty-Albuquerque line in 1003. In 1904, it was announced that t he branch to San 
Felipe would also be constructed at this time. Right of way across San Felipe Pueb­
lo land was aquired by the AE on May 2, 1904 for 5!212.52. Work on both the Albuqu­
erque and San Felipe lines was slow~ By 1905, only 2t miles of trackage had been · 
laid out of Moriarty. Lack of funds was the reason for the slow work. In 1908, 
the SFC and the AE consolidated to form the New Mexico Central RR Co. A .~2, 500, 000 
bond issue dated April 1, 1909 was authorized by the NMC. This was to provide f unds 
for the construction of the Hagan line. Yfork started in 1909 and a grade was com­
pleted to ·,vi thin a few miles of Hagan. A previous SFC debt prevented the NMC from 
ever issuing its bonds and work was once again halted. On January 10, 1910, the 
~me fell into receivership. Work on the Albu c:uerque and Hagan lines was never again 
started. 

In May, 1919, the Hagan coal field was acquired by interests associated with 
the United Sulpher and Development Co. of New Orleans. Eagan Coal Mines, Inc. wa s 
formed to operate the property. The Hagan Co. also aauired along vdth the coal 
field, the AE right of way across San Felipe Pueblo land. The Rio Grande Eastern 
RR was formed to build from a connection with the AT&SF at San Felipe ?ueblo to 
Hagan. 

In August, 1923, grading was underway and ties were being distributed on the 
new RGE. At about this time, the Colorado Springs and Cripple Creek District Ry . 
was being torn uo. The RGE acauired from the CS&-CCT), lh miles of 60 lb. rail, t ies, 
and 1000 feet of trestle. The .RGE also acquired their one and only locomotive from 
the CS&CCD. This locomotive was a 2-6-2 and was originally CS&CCD #101. It became 
RGE #101. The RGE also obtained from the CS&CCD, a caboose, a combine, two flat cars, 
four push cars, and a speeder. 

The RGE was originally built as an intrastate carrier. RGE management decided 
that interstate traffic could be handled over the line. On August 6, -·192h, a new 
company, the Rio Grande Eastern Railway was formed. On August 30, application was 
:nade to the ICC for authority to acquire and operate the line in interstate commer ce 
by the Railway. 

3651 revenue carloads were expected during the first year of operation. 77% of 
this total would come from outbound shipments of coal. The mines a t Hagan would 
account for most of these coal shipments but the Tejon Coal Co. was expected to con­
struct a spur off the RGE mainline four miles closer to San Felipe. This company 
was expected to ship three to five carloads of coal per day. Other shipments over . 
the line would include the production of the Tonque Clay Products and inbound ship­
ments of supplies for the to~m of Hagan which was expected to reach a population of 
1000. 

The 12.6 mile RGE officially engaged in interstate commerce on December 2(), 192L.. 
Operations had started with the completion of the mainline on August 17, l92h. The 
first car of coal 1fvas shi;:,ped a ,,veek later. 

The Hagan ooeration was not successful. Coal was being replaced by natural ga s 
and fuel oil. The Hagan company had eXPected to produce 1000 tons of coal daily f or 
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90 years. There just weren't enough people buving New Mexico coal at the time to 
use this amount. The Hagan mine operation was unprofitable and the lack of traffic 
from the mine lead to the RGE not bein~ able to meet its expenses. By the fall of 
1931, the railroads losses exceded S250,000. 

The Ha2an operations had shut down on May 1, 1931. On July 20, 1931, the RGE 
filed its abandonment application with the ICC. Approval from the ICC for the aban­
donment came on September lh, 1931. The RGE continued some operations until the 
middle of 1913. This v:as probably due to the removal of mine equipment from Hagan. 
The railroad was dismantled in the surn:ner of 1933. 

RIO GR.A)I 'D"S E-.'...ST::ffiN EQUIPMENT ROSTER 

Loco:notive: 
P..oad No. Builder's no. 'I'ype Cylinders Drvrs ·r. 11'1 . T.E. 

101 Schenectady N5625 2-6-2 19 11x24 11 51" 217,760 25, 990 1. 

1. Built August, 1900 as CS&CCTI #101; to RGE as #101; scranned in Albuquerque by 
AT&SF in June, 1933. 

Rolling Stock: 

Number 
1,2 

10,11 
25,26,27 

51 
200 
501 
1101 

Type 
Gas section car s 
Pump section cars 
Push cars 
Combination car 
Caboose 
Flatcar 
Boxcar 

Stark: m.p. 2.9; siding. 

Along the RGE line: 

San Felipe Pueblo(Hagan Jct.)AT&SF m.p. 1310. 3; 
RGE m.p. 0.0; wye; station; enginehouse(?). 

Map of: Hagan Jct. 
Note: Exact trackage at Hagan Jct. 

unknovm. 
• {.-. .. 

Tonque: m. p . 7.4; siding; Tonque Clay Products Co. 

Coyote: m.p. 8. 8; siding; town of Coyote near by. 

Hagan: m.p. 11.5; station and scale; power plant; coal mine w/tipple and four loading 
tracks; company store w/barber shop, post office and safe; school; gas sta; hotel(?); ­
The town of Hagan had a post office as far back as 1902 but the town wasn't fully de­
veloped until t he Hagan Coal ~1Iines , Inc. acquired the property. 

Map of: Hagan, NM 
~ot to scale 

0 
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....... -------
Yiap of: The Rio Grande Ea.stern Ry. 

"Hagan Line" 

View of the EGE station and scale in 
3.gan, '.'E'I lookine: east"'.':ard. Spring, 1980. 

r~e1 erences: 
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1c11~s Mc.L.!1~11 

Al buoue rque '.vlo rning Journal, Albuquerque, August 3, 192 3. 
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D 
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Completed 
Railroad 

Graded but 
not 

completed 

Geology of Sandia 1,rountains and Vicinity, New l"exico, Vincent C. Yelley and Stuart 
A. ;Jorthrop, New iv'.exico Institute oi l\'im .. ng and Technolocy, Socorro, :J?,1, 107S. 

:.J?,',' \3XICO R.HLROArnR, P..c.ilroad Club of New Mexico, Albuquerque, ~;;} 

Vol. 2, No. 8: "The Rio Grande Eastern Railway", Vernon J. Glover. 
Vol. 1 3, ~Jo. S: "The Rio Gra:-lde Sastern Railway", Joseph F. Hereford . 

Some facts of i nterest: 

H. J .L. Stark of the Lutcher and Moore Lm'.cr. Co., Orange, Texas, had a large i n­
terest i~ Eagan Goal ~":ines, Inc. The siding of Stark ~vas named a.fter t his man. The 
office of RGE :~y. :president(f-7 .J.L. Stark) was located in Orance, Texas. '::eca use of 
this, sc:ne cf tb.e corr.pan:r built structures in qagan had orange ;:·ainted ~,vir:do·wsills . 




