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I. INTRODUCTION

Railroad track, per se, looks pretty simple when it's assembled.

The ties, evenly spaced, support two rails which are placed a uniform
distence apart, The ribbons of T-shaped steel stretch smeothly off in-
to the distance, to support countless thousands of stecl whecls, lect-
ing trackmen docs littlc to alter the initial imprussion of simplicity;
many trackmen were, and arc, poorly schoolud, and oftun camu from poor-
er othnic groups as woll, "Anybody can build track," most pcople would
say; ono long-time mcmber of an cstablished muscum termed track work
"idiot work", and his muscum's track did indcud look the parti

Actually, anybody can build track., At wost opereting musovums,
track is the univ.rsal and perpetual projuct, "overy man's dog no wan's
dog," o8 it were, The results are widely variant, but many of the fin~
ished products fall short of what might be called guod track, Building
track is like most manual skills: the merest basics are eagy to acquire
and use, but the fine points, which make the difference vetween passable
and good, take a lot longer to learn,

This bcok is dedicated to the proposition that good track is a
preduct of gkilled labor, Think of the furces afflicting the steel
roadway we all know and love: the roadbed is softened by rain or agi-
tated by springtime frost heaves; the tics are alternately drenched by
rain and parched by the sun, or are gouged by insects, all the tiume
being compressed by train weight or strainecd by lateral forces; the
rails contract and expand by turns, bearing up under the combined stres-
ses of bending moments, shearing moments, and compressive forces of in-
credible magnitude, as well as high-~frecueuncy vibration, If humans are
not prepared for stresses, they "break" mentally or physically; . track
doesn't become paranoid, but it does become fungoid. WNo one would vol-
untarily raise a child poorly equipped to meet the challenges of socictys
yet many museums throw their track into placc and forget it, until a car
or engine discovers a bad joint or wide spot and points out the defect
in an unmi stakable manner? |

T have undertaken this modest but wordj text to collect and present
o sort of "how-to" of basic trackwork, The intent of this text is not

to make the reader into a track"expert overnight, Rather, it is to give
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the thoughtful museum track worker a s0lid grounding in track construct-
ion and maintenance (a "thoughtful museun track worker" is one who is
primarily oceupied with track work above all elge), Nor is it aimed at
the newer museums exclusively, but at every group that uscs the steel
wheel rolling on the steel rail as a primary source of awusement and

revenue,
Track work, at an operating museum, need not be the exclusive pro-

vince of the strong and muscular, Typical museum wembership is drawn
from 21l walks of society, and members' elbows may 1ift crates, shovels,
or pencils in their daily occupations. Competence is more to be desired
than brute strength, and the moderately strong man who can learn and em-
ploy -common sense ig more veluable in the long-term track effort, A
museun track program should be guided by a conscientious hard worker.
The range of things to do on track can successfully involve any member,
Consider the number of tasks inherent in track econstruction and mainten-
ance: ties must be set out and spacedv(and plugged, if second-hand) ,
hardware must be gathered, joints must be made up, and spikers supplied
with -spikes and tie plates t6 minimize lost motion. Tics must be held
up to-rails for spiking, and final gauging, oligning, and tauping re-
quire .a plethora »f handz, strong or otherwise.

‘The- track -area of endeavor should be of recognized importance in 2
museun's. organization, Ideally, Track (Ar Way, or Maintenance of Wuy,
%8 you-will) should -hold departmental status in its own right, lest it
ve partly-neglected in favor of snother area of concern, Some museums
do have a-Track Department, whose sele.cAncern is track construction and
maintenance, - One -large museum.has a Way & Structures Department with no
designated -head at-present; 1its 1ast head, although most earnest and
concerned, was often diverted -from. trackwork-owing to his professional
expertise-as a licenseé-civil engineer, thus effectively leaving a vac-

uwum, The-"Structures" function is nonexistent, as structures are -under

the ~cognizance-of a-planning comnittee and concerned department heads,
The-absence of a full~time track boss- hampers-an. otherwise excellent
@useuM“effﬁrt,,leadingfto«sinSwof”omission (erratic policy) and commis~
niOn~(“brac-k.,hasfbecome»w"eve,r-y’oody*'s~-pro—j.ec‘t",»and conditions have verged
“ o chaotic-ot~times).. . .A.recent-addition to the circle of operating mus-
euns -hag at the moment a dualmlegdership~dire¢ting its trackwork: its
“wery.sble-General Manager is the sparkplug, but he also leads equipment
\Tﬁﬁhorvtionweifortsi,no\small*partwdf.ihewmuseum's program;»,other"



75# reil at Orange Empire, which had ncarly thu saue overall height, but
a different web height, so that a tight joint was iwpossible without a
compromise joint, I have seen comprouwise joints (or "step joints") to
join 1%2# rail to 132# rail, one rail being new and the uther worn 3/32"!
The New Haven used 60#, 74# and T78# rail that could be juined by angle
bars of the same thickness, but the bases and overall heights of each
weight of rail were different, Branford ubtained a specialwurk ladder
from the Johnstown trolley system, which was fabricated in five-inch
girder raily it developed that this rail would join to 70# T-rail with
normal joint bars! DMore such anomalies are extant in the field, so you
are well ~dvised to know what you have and what you're getting.

Eveamine rail for wear. If it's straight rail, check the overall
wear; comparc the head thickness with your cross—section drawing, If
the rnil is on a curve, check the degree of wear on the gauge side; be
surc also to note if the rail has been turned; to put an alrecdy worn
gside on the outside -~ you might be getting some revally poor rail, The
smount of wear determines how much use you can get from the rail as well
ns where you should use it. 3¢ sure that the rail size is sufficicent
for your eauipment: Branferd is all-trolley, and 78# or 80# rail is quite
enough; the Connecticut Elcctric group has run smull steam engines over
60# rail; Tennessee Valley will be moving largce steam engines (2~8-2,
2.-8-0, 2~10-0) over their 1inz, so they've svt an 80# minimum for opera~
ting tracks, Bethlehem rocomizends using rail that is of a size detor-
mined by mvltipvlying 10#/ycrd by the tons of weight on & wheel, Xour
situation is your best guiis,

Groups getting rail frcm «ity strects should cxemine the base with
axtra care. Even bonded reil undergoes some ¢luctrolysis. Reil that was
turied in dirt nnd used by sicctric cquipment ghould fall in this cate-
cory nlso. A drawing from tae Son Diego system (see next puge) shows
part of a GO# roil base thet lost 34% of its urea, bonding notwithstand~-
ing, during ten years in service. The Orange Fupire group obtained a
lot of rnil from the Pacific Electric shops at Torrunce, which turned out
to have piece of boiler plate welded to the bausge

Examine the rail thoroughly, preferatly ot the pickup site, for flaws
and cracks. Check that the web is not badly rusted or cracked, especi-
ally at ends and where extra bolt holes may have bewn cut, I vnce exam—
ined & scenminziy innccent crack alung the head of a radl on the outside
roil of an unguerded tight-radius curve; it turncd cut to extend through
the head %o the head-web fillet, effectively scparuting the head from
the web., Every car that passed lengthened the flaw by o measurable
smount, and in time it would have geparated cumplotely, after some "mys~
tery" derailments (the gouge would be correet until the head was furced
cutward by centrifugal forces which weTe not offset by a guardrail!).

Ties nre your basic foundation, Su lovk thew over with carv. Note
the general appearancce: small cracks may be nev problem, but a large crack
at one end mey cause the tie to split when spikes are driven nearby. A
brown color usually indicates o moist tie, while greyish ties have been
cut in the air snd sun. Check muist tics carcfully for rot, Consider
the gource of the ties: were they in the struet (check fur rot carcfully),
or buried in dirt, or nestled in rock ballasb (well-drained), or sitting
on tHp of the ground? A grey tiec may be pretty ola, or possibly un-
trented or poorly treated,

Check the rail scats (wher: the tie plate oits cn the tie) for wears
Arc the seats badly worn down, ¢r n.t? Ar there olé spikc holes, indi-~
cating that these were sueond-hand when they wele 1qstalled.ur'that.
there was a rerailing prcoject? ITuo mapy holes can “spike~kill" a tie,
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guidance is provided by a railroad civil engineer/uuseuw meuber, Anoth-
er established nuseunm reportedly has no track departwent at allj respon—
sibility for track work is assumed and delegated informclly. Ihese ex-
anples are mentioned to point up varionces and potential weaknesses in
museun structure, which can appear later in the track.

By now, you may wonder aboutvthe writer's qualifications. A bit of
information on nyself and ny experience is in order, I've been a train
buff since I could talk and walk, I first encountered an operating
nuseun in 1955, when I visited the Branford wuseuw. I joined Branford
in 1956, and was active therc until late 1966, when I went off to fly
Navy fightsrs, I joined the Orange Ewpire Trolley Museuw in 1968, and
the Tennessce Valley Railroad Muscun in carly 1970. Most of wy Branford
years were spent working on track, with a long-tiwc (40 years) New Haven
Reilroad trackman, during a time when Branford rebuilt its entire main
line with good rail and new treated ties, after a period of "falsc
starts" with untreated or second-hand ties, t0 meet a stvady rise in
visitor operation (Branford wes one of the first wuscuws to operate
seven days a weck during its entire sumuer season). My uxperience was
put to use at the Orange Empirc muscum, who vntervd their sccond decade
and began to face a reouirement for rcconstruction and c¢xpansion of
their trackage (similar to that at Branford) with soucwhat less expert-
ise than nccessary, comsidering their couprehunsive collection (36" and
4'8%" trolleys, plus heavy interurbans, heavyweight railroad cquipnent,
and steam locomotives). I am presently stationed at the Naval Air Sta-
tion in Meridian, Mississippi, wherc I au a Navy jet flight instructor.
I go up to the Tennessee Valley Railroad Museuu at lezst once a wonth if
possible (a 310-mile trip). TVRM has learned frow others, and thus is
proceuding with trackwork in o coricet and curcvful wanncr to cscape the
pitfalls of defective track later on (a wise decision in light of their
handsome stable of enuipment, which includes renowned Southern Railway
2-8-2 #4501). ,

I feel that a short exposition of some solid and basic track wisdom
would benefit the entire museum "industry". This booklet has been pub-
1ished under the auspices of the Association of Railway Museums, as I
feel that ARM is the best means for dissemination of infurmation between
operating rail museums, I hope, in succeeding chapters, to lay cut "the
word", as I know it or as I have had it shown tu me, with tips and pict-
ures tc better equip the museunm "gandy dancer” for his long and arduous
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tasks, I will use technical terms (although one man's "technical terms"
may be another's glang) and note any regional terms if I have heard then, .
I would recommend, in addition, that every museum truck boss get a coOpy
of Bethlehem Steel's Mine end Industrial Truckwork, which has consider-

able reference value over and above the Bethlehen sales propaganda. I
own a copy of the 1905 edition of Comp's Notus on Track, a large tome
covering every tiny facet of track work, rcplete with many fascinating
0ld photographs; similar works ¢xist, and I encouruge w fairly thorough
perusal of them, For full-time museun trackmen, I recommend carrying a
pocket notebook containing useful informationy this also comes in handy
for noting the names of helpers and the day's accomplishments, to be
chronicled in the museum newsletter to boost worker morale (who doesn't

1ike to sce his name in print?) and document progress,
Enough introduction; let's get on with 1t. The full-time trackman

may find much thnt is clementary as he reads; but cveryone reading this
book should find it of interest, and there will probubly be some track-
work trick that will be a revelation to the "old pro" teader. The neo-
phyte is urged to read carefully, because the information that follows
is gothered from many sources; DY Uncle Harry once said, "Don't be a-
shamed to learn from the mistokes of others; you won't live long enough

to make them n11 yourselfl" With that in mind, get your tuols, and

let's gol
BILL YOUNG
"Windwill"
Meridian, Mississippi, 1970
REFERENCES:

1) I've gotten, and still get, my hands dirty ab Bronford (Director-
Member #758), Orange Empire (Member #556), and Tennessee Valley (Mem—
)ber #0309) .

2) I also armchair with Connecticut Elcctric (Militar ' '

y Member), ERA
(#2817), NRHS (Tenn.Valley Chapter), and ARM, e
' ~B.Y.
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II. MATERIALS

A, Acquigition. There is a recipe for raobit stew which begins,
"First, catch your rabbit." Likewise, to build track, first gather the
parts. This chapter will deal with techniques of gathering materials
for your track. :

The actual gsthering of materisls is by purchasc or by gift. The
first method includes purchase of new matcrial, or purchasc of relay or
scrap meaterinl, Purchase of new track material is, of coursc, the ult-
imate to be desired for a museum: it looks good, it smells good, and it
is good! If you are fortunate enough to have a goodly sum of money (this
means a balance around five figuress, you have it made, There are a few
things to check when purchasing new stock, however. Branford bought new
spikes in twenty~keg lots from Bethlehem, as the per-keg price was less,
as were the freight costs, When buying new ties (this is mainly for
groups with creosote plants within fifty miles or less), buy in lots
that offer a good per-tie price (prcbably wultiples of 100), and arrange
for your ties to season at the plant awhile before treatuent. Check on
quantity rates for track bults alsoc. I haven't heard of o muscum group
buying new tie plates (they don't wonr wuch, 8u sscond-hond plates are
fine), although a matched set of switch tie plates (see Mine and Indust~
rial Trackwork, or a railrcad's Book of Standurd Plans) might be pur—
chased., Likewise, no group has bought ncw rail from the mill; however,
Branford recently bought a #2+% turnout from Bethlehem because no such
was anywhere available, nor could they successfully fabricate one,

Purchase of relay or "scrap" matcrial has a few pitfalls., Go and in~
spect what you buy, because the stuff might be nu more than scrap,
especially if it's rail that's been removed from a street, or ties that
were gathered by a bulldozer! Many "scrap" deals have been must fortu-
nate, especcially if you're dealing with a friendly firm or scrap dcaler,
Some sellers are notoriously profit-motivated, while others have report-
cdly been quite reasonable if approached gently (the Scuthern Railway
allows muscum groups tc bid on an ¢qual busis with scrap dealers for
material). A better course is tu buy "scrap" from the concoern on whose
land it rests., A contractor may let you extract specialwork (cs in the
case ~f the Orange Empire muscum's Pico & Georgia project in Los Angeles)
fer no more than your expense in extraction and transport. Again, lovk
it over, check company records if you have them, and be sure it fits
vour nceds. Often a new scwer can uncover old material, as was the case
in Pasadena, California: the Orange Empire group obtained many truckloads
of tics for a very low price, and, although souwe were of very poor qual-
ity, the bulk of the ties aid.d track expansion and roconstruction, with
unusable ones being sold for home usc neurby.

Donntion is a really nice way to obtain material, It doesn't cost
you enything, and everybody's heppy. Under swction 501(c)(3) of the In-
ternal Revenue Code, trolley and rail muscuas are tax-exewpt organiza-
tions, and donations of moncy and waterials thereto wre tux—deductible,
One of your most personable wmenbers should approach the prospective
donor, armed with facts, figures, and your gulucbook, point out the tax
advantnges, and give every nssistnnce in estoblishing the "foir mnrket
value" for the mntcricl, That woed-grown er usphalt-encrusted siding
night be a good boost for your nuscua project:

Now that you are the owner of this wateriwl, you'll probably have to
transport it to your site. New matcrial can be shipped to you; 1f it's
spikes or bolts, it can be trucked in, but tics in large quantities and
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lengths of rail are a bit heavier, If you are blessed with a rail con-
nection, like the Tennessee Valley, Orange Empire, California Railway
Museum, Ohio Railway Museum, and Illinois railway lMusecum groups, rail
shipment might be best, If you buy rclay rail in any great amount, it
will probably come by rail, "Scrap" or donated material, I expect, is
"ag-ig~where-is", located fairly ncar your site, so trucking is indi-
crted, Unless the tax laws change rodicully, you may be cble to per-
suade a trucker to loan you a vehicle, giving hiw an official receipt
for the value of the mileage (which he can use as a tax deduction), and
saving yourself a gcod tit of money.

Extracting the materinl is fairly straightforward, but be prepared
for an underwhelming nember responsc, Pulling up track isn't half the
fun that assembling it can be, and it's often in reuote areas (like the
slopes of Cajon Pass, or the grcen, hidden valleys of Tennessee, or a
gravel pit in Illinois). Disassemble the track couplctely and carefully;
use the cutting torch as » lest resort, unless you're picking up a spec-
islwork from your city street, which may be rusted or Thermit-welded to-
gether! Save gll the pieces., After the rail is rewoved, clean the hard-
ware off the ties to aid in stscking, and sort it as you go.

When you reach your site with your rusty treasure (and I'u assuming
that you have at least your museum site for storage, and possibly scume
right-of-way as well), unioad it to best fit in with your plans., Set
ties and rail along your right-of-way, at or ncar their point of intended
use, neatly; keep the smaller hardware in containers until you're ready
“o install it., If your right-nf-way is inaccessible, store the material
neatly at your site, I can appreciate the nevd for hasty unlozding,
when therc is much to got cr it's latc, but don't leave it in o heap. A
tumbled pile of ties is a safety hazard if some cinild plays "king of the
zountain" thereon. The intangible value of neutness comes from many
sources: public image (neav piles of otherwise unattractive material),
member morale (the scldom-scen members are favorably impressed with re-
sults, as are visiting bencfactors), inventory (you know how you stand,
iust by counting stacks of matcrial), and it is a job a couple of mel-
bers can do at their leisure while the "shock troops™ gather uwore.

B. Quality Control., All the above thoughts, of course, skip over the
area of quality control of your materials, which should ggg'bu & fongt—
ter item., You are, hopefully, obtaining matericl with the intent of op-
ernting on it some¢ day; so it behooves you to make sure you don't %oad
up vith unusable material —- unusablc due to wear (too much), defects,
or oddness,

Reils should be checksd for size and condition. Use the cross-secp—
ionsl drewings in a rail book to ascertain the exact sich_as wel} as its
compatibility with any rail you may already have, Most rail has "mint
marks" which tell a iot. Thesc marks cre gunerully like those samples:

90AS B S Co STELLTQN 8 67 CC
This rnil is 90# ASCE section, rollud by Bethlehen's Steelton plant in
August, 1967, and w~s control-coolecd.
75073 ILLINOIS SOUTH WKS 1904 II1ll {or V)
tion #75-0%, rolled by lllinvis Stoul's South Works

This rail is T5#, scc
in May, 1904,

When obtaining r-il, it' te
as you may later c(ncounter guaint 1itt
foscinntion of it all, I encountercd

s bust to get it with wotching joint bars,
lc odditices which add to the
two different cross-scctions of
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TIE PLATE #1 IS A "NORMAL" TIE PLATE. NOTE
THAT THE HOLES ARE NORMAL SIZE AND IN LINE.
USE THIS PLATE FOR NORMAL TRACK AND UNDER
JOINTS MADE UP WITH SLOTTED JOINT BARS (see
bar #2 on the preceding page). THIS PLATE

IS GOOD FOR ONLY ONE SIZE OF RAIL -- REMEMBER
THAT THE SPIKE HOLES MUST TOUCH THE RAIL BASE;
RAII 5# HEAVIER THAN THE OPTIMUM FOR THIS
PLATE MAY BE LAID ON THIS PLATE -- RAIL BASES
INCREASE BY 3/16" IN WIDTH PER 5# WEIGHT
INCREASE; SPIKE THE BIGGER RAIL CAREFULLY.
COMPARE THIS WITH THOSE THAT FOLLOWI

'TE PLATE #2 IS PUNCHED TO ACCOMODATE TWO
WEIGHTS OF RAIL. NOTE THAT THE HOLES ON THE
FLAT SIDE OF THE PLATE ARE NOT IN LINZE, SO THAT
IS USAELE UNDER DIFFERENT BASES (review page 9
>f the text). IF IN DOUBT, SIZE-CHECK THE PLATE
UNDER THE®'RAIL YOU PLAN TO USE; THE SPIKE HOLES
MUST BE SO THAT THE DRIVEN SPIKES CAN AT LEAST
POUCH THE RAIL BASE WITHOUT BEING BENT IN

TOWARD THE BASE. WATCH FOR THESE PLATES WHEN
YOU'RE GATHERING MATERIAL OR LAYING TRACK,

AND KEEP THEM TOGETHER IN A SEPARATE PILE.

TIE PLATE #3 IS USABLE UNDER ONLY ONE WEIGHT
AND CROSS-SECTION OF RAIL, OWING TO THE TWO
RIDGES (dark arrows) INSTEAD OF THE USUAL
SINGLE RIDGE. GET THESE WITH RAIL TO MATCH,
OR SWAP THEM -- LARGER RAIL WON'T FIT, AND
SMALLER RAIL WILL SHIFT ON THE PLATE, AS THE
SPIKE HOLES WON'T ALLOW THE SPIKES TO TOUCH
THE BASE OF A RAIL SMALLER THAN THAT DESIGNED
TO FIT IN THIS PLATE.

TIE PLATE #4 HAS AN EXTRA HOLE PUNCHED ON THE
FLAT SIDE (dark arrow) AS WELL AS SLOTTED HOLES
ON THE RIDGE SIDE. THE EXTRA HOLE IS NOT OUT
FAR ENOUGH TO ALLOW SPIKING OVER A JONNT BRAR
FOOT (compare with #3,#5 and #6). DON'T USE
THESE PLATES ON QUTSIDE RAILS ON CURVES, AS THE ;
SLOTS DON'T HELP PREVENT RAIL SPREAD LIKE NORMAL ‘)b
SPEKE HOLES WOULD. THIS PLATE IS USEFUL UNDER
DIFFERENT RAIL SIZES, HOWEVER —-- SIZE CHECK IT!




TIE PLATE #5 HAS EXTRA HOLES TO ALLOW SPIKING
OVER THE FEET OF JOINT BARS LIKE BAR #l1 THAT
HAVE SHORT FEET. COMPARE THIS PLATE CAREFULLY
WITH #6 BELOW. SAVE THESE "SPECIAL" PLATES

FOR THE JOINT TIES, AS THE EXTRA HOLES ENABLE
YOU TO SECURE AN UNSLOTTED JOINT BAR TIGHTLY.
COMPARE THE LOCATION OF THE EXTRA HOLE ON THE
FLAT SIDE WITH THAT OF PLATE #4 (preceding page)
BE SURE THAT PLATES LIKE THIS ARE INSTALLED
WITH THE RIDGE SNUG AGAINST THE RAIL BASE, JUST
AS IN NORMAL INSTALLATION -- THE EXTRA HOLES
WILL THEN BE SNUG AGAINST THE JOINT BARS.

TEE PLATE #6, LIKE #5, HAS EXTRA HOLES FOR
SPIKING UNSLOTTED JOINT BARS. INSTALL THIS
TYPE OF PLATE AS YOU WOULD FPLATES LIKE #5.
NOTE THE SPREAD EETWEEN THE NORMAL HOLES AND
EXTRA HOLES (light arrows) AND COMPARE WITH
THE HOLES ON #5. ALSO COMPARE IT AGAINST #4.
THIS TYPE OF PLATE IS FOR UNSLOTTED JOINT
BARS LIKE BAR #l THAT HAVE FULL-LENGTH FEET
AS SHOWN IN THE PICTURE OF JOINT BAR #l.

IF YOU LOOK CAREFULLY, YOU CAN SEE THAT THIS
PLATE IS REALLY PLATE #3, WITH TWO RIDGES.
IN ANY CASE, USE IT AT JOINTS, WHETHER IT
HAS ONL OR TWQ RIDGES.

zh

PLATES #7 AND #8 SHOW DIFFERENT TIE PLATE BACKS. #7 IS A STANDARD BACK. THE
RIDGLES BITE INTO THE TIE AND HELP ANCHOR THE RAIL AGAINST SPREADING. IF YOU'RE
TIGHT ON PLATES, USE THESE RIDGED PLATES ON QUTSIDE CURVE RAILS FIRST. PLATES
WITH "DIAMOND" BACKS LIKE #8 ARE AN OLDER MODEL, AND CAN HELP ANCHOR TRACK
AGAINST BOTH SPREADING AND CREEPING. REVIEW THE TEXT FOR BEST PLATE USES.

ALL TRACK HARDWARE SHOWN ON THESE PHOTO PAGES IS COURTESY OF TENNESSEE VALLEY
RAILROAD MUSEUM AND IS NOW INSTALLED IN TVRM'S TRACKAGE. PICTURES ARE COURTESY
OF CAPTAIN W.A.(Buz) KNIGHT, U.S. MARINE CORFS, WHC GAVE HIS TIME TO HELP QUT
A SQUADRON-MATE (W.P. YOUN3); THE HELP WAS MOST COMPETENT AND IS MUCH
APPRECIATEDI



TYPICAL SECOND-HAND USABLE SPIKES. #1 IS A
NEW SPIKE. #2 IS MERELY BENT (see arrow). #3
IS USABLE, BUT IS A RIT RUSTED IN THE MIDDLE
(arrow), SO CARE IN DRIVING IS NECESSARY. #4 IS
JUST LIKE #3; TAKE CARE NOT TO BEND IT! #5 IS
ALSO BENT, BUT IT HAS A GOOD POINT. #l AND 42
ARE MAIN LINE QUALITY, WHILE #3-#5 WOULD BEST
BE USED IN YARDS OR STORAGE TRACKS, AS THEY
ARE SMALL AND WON'T HOLD QUITE AS NELL. COMPARE
THESE SPIKES WITH THE ONES SHOWN BELOW. THIS
IS WHERE QUALITY CONTROL IS IMPORTANT, AS
PUTTING POOR SPIKES INTO GOOD TIES IS A WASTE,
AND USING SMALL~SIZE SPIKES, NOT UP TO A LOT

OF FORCE, ON TIGHT CURVES COULD BE ASKING FOR
TROUBLE, ESPECIALLY IF THE CURVES ARE NOT
EQUIPPED WITH GUARD RAILS. BRE SURE THAT SPIKES LIKE #3-#5 ARE DRIVEN IN
NEW WOOD -- THEY ARE THE SAME SIZE AS TIE PLUGS, AND THUS WON'T HOLD WELL
IF DRIVEN IN A PLUGGED HOLE.

TYPICAL SECOND-HAND DEPECTIVE SPIKES. FIRST
COMPARE THEM WITH #3, A BRAND-NEW SPIKE.

THEN SEE WHY EACH IS BAD OR UNUSABLE:

#l: THIS SPEKE IS BADLY CUT UNDER THE HEAD,
IN TWO PLACES., THIS HAS EFFECTIVELY REDUCED
THE THICKNESS TO ABOUT 1/3 ITS USUAL SIZE.
THE CUTS WEAKEN THE HEAD, AND SPIKING WILL
WEAKEN IT FURTHER, LEAVING NO EFFECTIVE HOLD-
ING POWER WHERE IT IS MOST NEEDEDI THROW IT
OUT, AS IT'S ABSOLUTELY USELESS FOR ANY TRACK
THAT ANY EQUEPMENT WILL HAVE TO MOVE UPON,

NO MATTER HOW FREQUENTLY OR INFREQUENTLY.

#2: THIS SPIKE HAS CORRODED AT ITS MIDDLE
(Iight arrow) AND NOW THE POINT IS NOTICEABLY
THICKER THAN THE SYHAFT (QarA arrcw). THIS
WILL RESULT IN A SPIKE BEING LOOSE IN ITS
HOLE, WITH RESULTANT LOWERED HOLDING POWER AND CHANCE FOR SPIKE FAILURE.
IF YOU'RE DESPERATE, USE IT FOR STORAGE TRACKS ONLY, AND IN SECOND=-HAND
TIES; USING A SPIKm LIKE THIS IN A NEW TIE WILL WASTE THE TIE, AS THE
MOTION OF THE SPIKE DUE TO THE LOOSENESS WILL WIDEN THE SPEKE HOLE AND
ADMIT MOISTURE AND INSECTS.

#4: IT'S NOT OBVIOUS, BUT THE POINT ON THIS SPIKE IS CORRODED BEYOND
USEFULNESS, THE QOUNDLD EDGES ARE VISIBLE NEXT TO THE ARROW, AND GENERALLY
A SPIKE WITH ROUNDED CORNERS OM THE POINT WILL HAVE A DULL OR ROUNDED POINT
AS WELL. THIS WILL EE A TOUGH SPIKE TO DRIVE, AS YOU'LL HAVE TO FORCE IT
THROUGH THE TIE FIBERS SINCE THE POINT WON'T CUT THEM. FORCING IT THROUGH
THE FIBERS WILL NOT RESULT IN FULL HOLDING FORCE, AS TORN FIBERS DON'T ACT
AS "SPRAGS" AS EFFICIENTLY AS CUT FIBERS. THIS SPEKE WILL DRIVE IN A SOFT
TIE QUITE NICELY,BUT IT WON'T HOLD VERY WELL} YOU'LL PROBABLY BE ABLE TO
PULL IT OUT BY HAND WHEN YOU REPLACE THE TIE.

#5: THIS SPIKE ALSO HAS A BAD POINT, BUT THE PICTURE UNFORTUNATELY DOES
NOT SHOW IT WELL. #4 AND #5 CAN BE SCRAPPED WITH NO REGRETS.

#6: THIS SPIKE IS BENT BEYOND REDEMPTION (light arrow), IN TWO AXES. EVEN
A NOQVICE SHOULD SEE THAT THIS SPIKE IS GOOD ONLY TO FEED A STEEL FURNACEI}




TYPICAL TRACK BOLT. NOTE SHOULDER (light arrow) AND LOCK
WASHER (dark arrow). BOLTS ARE BEST STORED WITH WASHER AND NUT.

TYPICAL RAIL BRACE, USWALLY FOR SWITCHES.
CONSULT A STANDARD SWITCH HARDWARE PLAN
FOR LOCATION. WEIGET AND CROSS-SECTION

OF RAIL WILL RE EITHER ON THE BASE (light
arrow) OR ON THE BACK (dark arrow). THESE
FIT INTO THE #1 SWITCH PLATES AND ARE
SPIKED OR RIVETED IN PLACE. THEY MUST

FIT SNUGLY TO GIVE FULL SUPPORTI!

"HOOK-TWIN" TIE PLATE FOR USE IN
- SWITCHES. THEY ARE USED TWO PER TIE, WITH
THE HOCKS (#l1) TIGHT OVER THE RAIL OR
FROG BASE, AT ALL POINTS WHERE CONVENT-
IONAL TIE PLATES CAN'T FIT. THEY COME IN
LENGTHS FROM 20" TO 31", 80 BE SURE YOU
HAVE PLATES LONG ENOUGH FOR YOUR JOB.
ONE HOOK GOES ON EITHER SIDE OF THE FRO3G
OR DIVERGING/CONVERGING RAILS, TO HOLD
THE ENTIRE ASSEMBRLY BETWEEN THE TWO HOOKS.
PLATE LENGTH IS USUALLY STAMPED AT THE
LOCATION MARKED #2.




jl IS A TYPICAL JOINT BAR
WITHOUT SPEKINNG SLOTS. IN
FITTING THE BAR, INSURE THAT
THE WEB OF THE BAR (light
arrow) IS PARALLEL TO THE
WEB OF THE RAIL, WHICH WILL
RESULT IN BEST SUPPORT OF
THE JOINT. OFTEN THE "FOOT"
OF THE BAR WILL BE SHORTER
THAN THE ONE IN THE PICTURE,
WITH THE PART INDICATED RY
THE DARK ARROWS MISSING. USE
WITH TIE PLATES LIKE #3,#5
AND #6 (shown on next pages).
#2 IS LIKE #l EXCEPT IT HAS
SLOTS IN THE FOOT FOR SPIK-
ING (dark arrows). BRE SURE
THAT THE JOINT IS SUPPORTED,
SO THAT A TIE IS UNDER EACH
END OF THE JOINT. NORMAL
TIE PLATES (#1,#2 or #4 on
next pages) ARE USED WITH A SLOTTED JOINT BAR., THE SLOTS HELP PREVENT
RAIL CREEPING AND TIE SKEWING, IF THEY ARE INSTALLED WITH SPIKES IN THE
SLOTS! BE SURE THE TIE PLATE HOLES ALIGN WITH THE SLOTS -- IF YOU GOT
THE PLATES AND THE JOINT BARS FROM THE SAME TRACK, THEY WILIL COINCIDE.

NOTE THAT THE BOLT HOLES ARE UNEVENLY SPACED. THIS IS UN@QUE, SO FAR AS
I KNOW, TO THE SOUTHERN AND L&N RAILROADS (pictures are of Southern kars).

#3 (below) IS A "WRAPAROUND" JOINT BAR. THESE ARE NOT VERY PREVALENT

IN THESE DAYS OF SIX-BOLT JOINTS AND RIBBON RAIL, BUT IF YOU GET SOME,

USE THEMI NOTE THE INSET FOR THE RAIL BASE (light arrow)s CLEAN THIS
THOROUGHLY BEFORE INSTALLATION., THE JOINT BAR, IN PAIRS, IS ITS OWN

TIE PLATE; TO THIS END, SPEKE HOLES (dark arrows) ARE PROVIDED, WHICH
MUST BE USED. THEY HAVE THE SAME EFFECT AS SLOTS IN PREVENTING RAIL

CREEP AND TIE SKEWING; HOWEVER, YOU MUST HAVE A TIE IN POSITION UNDER
EACH END OF THE JOINT. WRAPAROUND JOONT BARS ARE BEST USED ON THE OUT-
SIDE RAILS OF CURVES, AS THEIR DESIGN PROVIDES CONSIDERABLY MORE RIGIDITY
AND RESISTANCE TO BENDING THAN THAT OF THE NORMAL JOINT BAR. AVOID AT
ALL COSTS "DOG-LEG" JOINTS SUCH AS SHOWN IN #4 (right, below). THAT JOINT
IS AN INVITATION TO
RAIL WEAR AND DE-
RAILMENTS. USE OF
WRAPAROUND JOINTS
CAN AVERT BENT RAIL
JOINTS AND GIVE A
BETTER, SMOOTHER
RIDEI

(picture by W.PR. Young)
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a plate with the standard four holes will have the gauge~side holes (i.e.,
the side opposite the ridge on the plate) staggered: the New Haven had
plates like this, usable with 74#, 78# and 80# rail; the North Shore had
plates usable under 80# or 100# rail; the Tennessee Valley group recent-
ly collected a number of plates, which, on examination, proved to be usa-
ble under 90# ASCE, 100#, and 112# RE rail!

Joint bars (also known as anglc bars, fishplates, or joiner bars)
should be assembled in pairs. Get a matched pair, and put two track
bolts throush the pair to kcep them together until you nced them; it is
swfully grim to be faccd with a mismatched peair of joint bars out on the
job! 1Idrally, these joint bars come with rail to wmutch, so tuat the bolt
holes 211 linc up, If you obtain joint bars scparately, check thcir
cross-scction (is it 100#PS? 90#IRT? 107#NH? B0#ASCL? 112#RE or TR? 136#
LV? 61+# KRUPP?) with semple rails (bits of brokun ruils, represcntotive
of your stock, can be o frst check), =nd measurc the hole spucings to de-
termine comp=tibility., I've secen four-bolt joints on both cocsts with
cvenly-spaced holes, while Southern ond L&N spuce the holes unevenly,

When you get the hardware to your site, sort it out, Put the small
atuff in containers and set the containcrs on old ties to aid drainage.
siaving bolts, washers and spikes in the same container may be all right
“urtang collection, but scgregate the different hardwore ot some time be-
Tcr o use, to reduce lost time on the job when you're laying track, Again,
«Criing enses your problem of inventory (how much, of what, do you have?

5 ensy to tell if it's sorted), boosts worale through a squared-away
vi~arance, and is a good job for the younger or less hardy members. Get
the stuff resdy to use! And agein, weed out the poorer muterial for use
.. storage tracks,

C. Miscellaneous., In gencral, takc everything usuble, and, if you
cean, tidily, lerve behind the rotten ties, brokcen or defective hardware,
snd the broken rails., If you have to "clcan up" 2 siding, rcemembor that
vou can scll bad hardware and rail for scrap, or muybe swap it weight-
“or-weight with n scrapper for good stuff (be prepared to tuke o small
veight loss, but you're still shend)., If you can't use those 132# joint
bars or that 74# rail, maybe another group cah; pass the word through
APM and help other groups progress.

Even the far-out material is important. Compromise joints (also
+-1led stcp joints) arc worth their weight in gold -- if not to you, to
;-meone, Insulated-joint hardware is uscful mostly for trade, over and
rove any visions of signal systems that you moy have (if you are blessed
with someone 1like¢' Orange Empire's Darrcl Woodward or Connecticut Elcc-
tric's Walter Shefficld)s OET acquired a great quantity of insulated~-
joint hardwarec for 75# and 90# rail, most of which would not be nceded
ot OET, so some of this mnterial wos traded 0 & contractor, who needed
1t, for some more-uscful hardwarc (and good wil}, for Fhu timely h§1p).
Also, the extra-long bolts were invaluable for installing guard.ralls,
Cagt guard rail spacers are cspecially sought by wmuscums opcrating
around tight strcet-railway curvcs. Switch parts ure alwoeys usable, and
most of them are virtually indcstructible; that funny-lqoking hupk of
steel may be a point guard for a switch or a head-rod clip for §W1tch
yointg!t Gauge rods are also o nice item to get and use, Experience
i1l tell you what you nced and what is uscvful to you.

By the way, when you'rc digging up, track or tics, scratch_around Q
it to find stroy hardware, Thc rails may have buen rugoved in a hurry,
-4 the associated hardware may still be at the track site, Use a spike
.a root around in the dirt or cinders; often you will strike "gold",
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' When possible, muscums with some track alrvzdy in place should use
rail-borne vehicles, This includcs simplc pushcars, motor cars, flatcars
and mgtor flot cars., Motor vehiclus arc admittedly more flexible; but
what is good for the track gang is also good for oither work forces, ond
2 track crew dependent on a truck may be without it ot crucial times.
Moto; vehicles may not have the capacity nceded:s @ piclup truck is not
readily capable of carrying rail (although i% can drog rail, which is
fcrsible, but does little for your image) or muny crosgtics, and few
museums have ready access to flatbed trailer or stuke trucks., Then, too,
your right-of-way may not be easily accessible b, motor vehicles. A nice
solution is to load matcrial on a pushcar and run it to the end of track
where it is neceded, If you have motive power anc u flatcar, a large load
of supplies can be set out and drawn from, withoul wasting time¢ in trans—
porting many small loads of matcrial during the work session, Branford
has what may be an ideal vehicle: a small trolley motor flat car that can
carry up to thirty crossties on its deck, which is less than three feet
above ground, making lifting quite easy., In any case, you are building
a rail museum, so why not use your rail equipment?

Ties may be laid alongside the right-of-way, either by twos and three:
cr in large piles of about 25, if motor vchicles deliver the ties. Be
~areful, when distributing the tics, not to pile too wany in one arca, or
votiandling will be necessary during construction, Reil delivery of ties
i~ the railhead will necessitate a longer hand-carry of the ties; carc-
.1 coordination of effort can kecp this to a maximum of &« rail length,

"+ track is laid for a length and the railborne supply car is moved for-
w.rd with the crew. Pushcars don't require completed truck to move on,

Lay out and spacc the ties in accordance with predetuermined stand-
zrds, If second-hand, lay them with the used side up for plugging., A
~ommon tie spacing is 24 inches, but heavy-duty truckuge, and switches,
ray reouire closer spacing (sec diagrams 1-3). This is & good job for a
~ess muscular member: stretch a string line hulf a standard (8'0" or 8'-
6") tie-length from centerline and line the ties along the string, spac-
ing them evenly, A few minor adjustments to support joints will have to
be made as the rail is laid. ZPlug the ties before setting the rail,
preferably before track construction commences in earnest, Plugged ties
<rould be laid with their used side up, to help avoid old spike holes;
nowever, ties with sound but well-worn seats should be plugged and then
turned over to assure even rail support. Plugs should be driven in as
far as possible, then cut off flush with the scat surface; use¢ two plugs
if an old spike hole is enlarged.

If you arec one of those affluent and fortunate museums using new
ties, lay them out 2s outlined above, If, however, you wish to make o
“ittle more headway with available resourcus, und sccond-huand ties are
nis0 available, put new ties at intervals: two new tivs under cach joint
in both reils, and a pair of new tics halfway between cach pair of new
joint ties, with good second~hand ties in between, This sets your fin-
ighed track & bit above track that hos exclusively sccond-hand ties, and
gives more mileage with the resources you have; & tig~replacement pro-
gram can be underteken in time.

Rails present their own problems. Laying them out is more arduous,
-nd must be carefully monitored, If your rail is delivered by motor
vehicle, try and lay it out end-to-end along your right-of-way, Since
the average rail length can weigh half a ton, theft will not be a prob-
lem! If immediate layout upon delivery is not possible, store the rail
neatly at your materials area: stack the rail on timbers or ties, one
layer at = time, with wood spacers between layers,
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Some tie plates have two ridges on their top side., Tieae piates are
only usable with one rail base, and are usually cnly puuched for one size
of rail. If you are installing rail that matches those plates, well and
good; otherwise, sell or trade those specialized plates. If your stock
of plates is a large collection of various second-hand plates, check, on
the rail to be installed, that two spike holes lie next to the rail base,
This means touching the rail base! If the spike holes line up so that
one hole is slightly under the base, you can still use the plate, if the
overlap is 3/16" or less (in which case you cau drive a normal spike with
a bit of finessec and force),

Tie plates under joint bars present a small problem. If you are us-
ing joint bars that just fill the rail web, with no "foot", you'll have
no problem with spike hole lineup., But if your joint bars have "feet"
with slots cut in them, be sure that the spike holes in the tie plate
a2'ign with both slots in the joint bars (one on each side); otherwise,
w.,1'11 have trouble spiking the rail to that end of the tie! Use the
.i-ts and "slot-spike" the joint bars, to help prevent the rail from cree}
“ng: it may be necessary to try scveral tie pluates before you get one
thot fits, Be sure and shift the tie to place both spike holes well near
t..» middle of the tie, to avert splitting. If you, however, cannot find

ie plate with holes that mntch your joint bar slots, set the plate 80
“1nt one hole coincides with one of the slots, and the other hole is
2 -»inst the rail base at the end of the joint bar. This will have the
¢ . effect as if you'd used both slots; of coursv, adjust the tie to
gt both spikes well awny from the edges. Some tie plates have addition-
2. spike holes or elongated spike holes which allow spiking at the joint
b ., through the plate's holes, if thc joint bar's "fuot" has no slots,
W~sch for these plates and use them at your joints!

If you are desperately short of tie plates, use them first on the
~.%side reils of curves, and then on the inside rails of curves., Only
siter that should you begin using them on tungent track, Of course, you
<in instnll them later as tie replacement proceeds,

Spiking is a tepic in jtself. Most fans have seen men driving spikes
~1d many may have driven a few themselves, There are right and wrong way,
5 doing even so simple a thing as driving spikes!

Railroad spikes exert a powerful holding force, repurtedly 3000 to
4000 pounds in a good tie. They hold in an interegting manner: that
chisel point on the spike cuts the fibers of the tie, and, as the spike
penetrates, the cut fibers are bent downyard, forming hundrgds cf power-—
ful "sprags" or ratchets resisting the ylthdrawal of‘the spike. Thus,
using spikes with pointed points in a tie ppt prg-drllled can cause &
split tie, since those points spread the fibers 1netegd of cutting thig.
Pre-drilling allows the "pointed" spike'to cut some fibers, thus exer 1n%
a holding force., And any spike driven into a plugged spike holg will no
hold as well: the fibers in the tie plug ﬁr§ paiflleliio the spike, and
hus no fibers are cut to act as "kegpers or the spike.

: SSpiking must be done right, to tie the track ggcurely togethei% Iike

spikes are not tight against the rail base, the rail can creep. . 8p :

are driven down too far, the heads are hent and-weakengd, but if they ar
' ! h good in holding the rail to the

not driven far enough, they don t do much g&oC

bie. "hna 1f the spike itself is defective, 1t may mok il us Rl oo

Don't drive spikes in old spike holes: = 48 4 HOLE 3 10, e elee
bers must be cut to exert any holding force at all; and p uggb e

: A rone as a fresh section of wood, One museum was busy lay
?;; %g:cﬁ? ngosime poorly~informed members took the sccond-hand tics,

without plugging the old holes, turned them over, and drove spikes in
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from the other side., They were ouite surprised when some gpikes only
reouired two or three blows with a maul to be driven all the way! Take
the second-hand ties and plug all the spike holes (an excellent job for
less-strong members to do in advance of the spikers), If the rail seats
are not badly worn, leave the used side up and spike in the unused wood.
This may renuire some shifting of the tie plates to achieve both fresh
wocd for spikes as well as keeping the spikes from being driven too near
the edge of the tie; but the slight extra time is worth the effort. If
the tie has mesy spike holes in it already, change it out on the spot in
Tavor of a les3-used one; if you aren't abunduntly supplied with ties,
try and drive in new wood where possible, being alert for incipient
s0lits, and keep the tie in mind for replacement when better stock be-
cones available,

The actual driving of spikes is difficult to put into words. First,
the spike in the tie with a few smart taps of the maul. The spike
w2 % be driven exactly vertical to achieve maximum holding power; if you
. ~.r the spike, the holding force vector is reduced by the angle of lean,

¢ uring outward forces on the rnil to exert a resultunt loosening force
. “he mpike, Drive the spike straight into the tie, placing it 8o as to
.~ wd the rail base slightly. I use a half-choke grip on the spike maul,
- better accuracy; as the spike is driven further in, I bring my hands
. .ocer together, toward the end of the maul handle., I advise musecunm
“ ackmen against a "roundhouse" swing, with both hands at the ¢nd of the
> handle, until they are very experienced; this gives a gain in hecad
rgy at the possible expense of a great deal of accuracy. For the av-
¢ .7e museum worker, the half-choke swing is best; bring the maul up
¢ - the head to about 10° behind the vertical. Being right-handed, 1
. .ce my right hand halfway toward the head of the maul, to guide it and
.. e the driving force., My left hand stays at the end of the handle;
f..~ing the upward swing, I force my left elbow to & straight and locked
- igition to assist in raising the maul, thcn bend it as the downward
. 7ing progresses, While driving spikes, koep your feet firmly set in a
comfortable stance; if you are tending to bend the spike away from you,
nove toward the spike slightly, and if you're bending the spike toward
ou, step back glightly, Drive spikes while standing on the opposite
zide of the rail from the spike., When you have driven the spike about
two-thirds of the way into the tie, strike the back of the head once or
twice to bend the spike in toward the rail; then finish driving the
spike, Drive the spike until the 1ip underneath the head is tight )
against the rail base; do not drive the spike until the back of the heac
rests on the tie plate, as that indicates the head is bent and weakened,
sand future removal of the spike will be most difficult if you can't get
s spike puller under the head: '
As most museum groups have a singxg-track right-of-wuy, here is a
tip on spike layout. Spike the ties to "cross~bind" ?hem, S0 thap they
cannot shift when the rail tries %o creep under traffic or expansion.

Alweys drive the spikes holding a rail to one end of & tie diagonally
across from each other, to prevent splitting the end of the tie. When
one rail is spiked down as detailed above, spike the other rail in the
seme fashion, but set the other rail's spikes so thuat thie diagonal line
through the second two spikes is at or near « right angle to the diagonal
line through the first pair of spikes, If the diagonals are parallel,
the tie can twist; if the spikes are cross~bound, the tie cannot twist,
and, if the gpikes crowd the rail firmly, powerful force opposes any
creeping tendencies,

Judicious use of the "crowding" procedure can rectify small errors
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in gauge. I have altered track gauge as much as a quarter of an inch in
the process of driving one spike! To do this, spike one end of the tie
normally; then drive the first spike in the other end according to which
way you desire to shift the gauge: tight gauge means drive the inside
spike first, while wide gauge recuires you to draw in the outside spike
1irst, Drive the "draw" spike about a third of the way into the tie;
sirike the back of the head once or twice, then drive the spike one or
two more blows, and repeat the process. lMonitor the gzuge continuously.
"hen drive the other spike so that the shaft of the spike just touches
“he rail base (as opposed to crowding the base with the point when you
start splklng).

Procerding with tracklaying, spike onc rail down completely to serve
2n She line rail, Then set the other rail to gauge, and spike it to
gavzet spike every third tie to exact gauge, using & track gauge, and
2 go over the section and spike the balance of the ties without need
¢ the gauge. The better spikers should do the gauge spiking, Your less-
FLrﬂﬁg members play an impertant role in the sriking process: they keep
tre epikers supplicd with spikes, and also 10ld the ties up to the rail
«uving spiking. Insure that the ties are heid up 1tichtly against the
r=:' base! Another Jabor-saving method ie the¢ two-man spiking procedure:

# i1en both stand across {he rail frém the spixe in question; one man
£+ > the spike, and when he begins spiking in e¢wrnest, the other spiker
hits ihe spike as the first spiker is raising his maul to the start posi-
{

t:7n, and both men work at their normal specd. 1t is best if two compe-
f. . spikers work together, since a novice may have basic accuracy and
te-niique problems, resolution of which is impeded by the close presence
c -nother (bnttnr$ spiker. The gooa spiker may be hampered, in turn,
Ly che ineptness of the novice,

40ints must bs done with care, as joint-associated problems are the
br e of every trackman's existence, whether in o wuseum or elsewhere, A

1ittie time taken when the joints are installed will save consideruble
i 737t later, and provide a snfer and smoother ride.

Put tie plates under every joint, except under "wraparound" joint
hers, Remember the "slot-spiking” procedures (review page 15). New
foint bars installed on new rail require & winimuw of preparation., If
“ither the joint bars or the razils src¢ sccond-hand, and therefore rusty
vt worn, more time is necessary for preparation, Use a wire brush to
ciean off scale and rust on the rail web, the undcerside of the railhead,
and part of the rail base next to the web, Also brush the top and bottom
edges of the joint bars as well as the inside, or ruil-web side, Apply a
good coat of No-Oxid to the brushed areas; if No~Uxid is outeide your
means, I suggest a henvy grease, having had good luck uyself with a brand
nf auto grease that contsined molybdenum. This preparation will give &
tighter fit to your joint, with attendant better electrical conductivity
and smoother ride; residual grease will get on the bolt threads to ease
the work of tightening the bolts.

Before going on with installation, brushing, and so on, recheck the
hole spacings! Make sure that at least four holes line up, at least two
of which must be next to the joint itself., Slight offsets (1/8" or so)
can be overcome by judicious tinking with the bolts and bars. A track
being built for nothing but storage and very low-speed opsration may have
less bolts at its joints, if you're not placing very heavy equipment
thereon; but insure that at least two bolts are in each joint, one in
each rail preferably, and preferably next to the rail joint itself.

In meking up a joint, first line up all the holes. Jigger the rail
ends to ~djust the holes for lineup. If small offse¢ts still plague you,
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insert all the bolts that line up and install nuts and washers loosely;
then shift the rnil and both joint bars to fit the remaining bolts, It
may be necessary to hammer a bolt home (i.e., with the hesad tight up to
the joint bar, with the bolt's shoulders inside the oval hole) with well—
nZmed maul blows., Slight scraping of the bolt threads may be necessary
~ud¢ is permissible, but do not damuge the threwds too much, or the nut
w11l not thresd., Experience is the best guide here. If, when all the
wies are filled with bolts, there is a gnp between the rail ends, so be
i Bethlehem, for one, punches its joint burs and rails to zllow a 1/8"
“.n between rail ends, A gap may be due to contraction. To allow for
»¥rangion, use the following formula, from Notes on Track: (Highest anti-
ciyeaved temperature in OF) - (present temperature in 6@), divided by 400,
vieltds a result in inches. Expansion should ve no problem, unless you're
iny.ng rail on a 09 day, and expect a 120° suarer!
_ ‘msure that the joint bars are gtraight. If they are bent, adjust
7 Dairing one bdent bar with a straight one if you are tight on supplics

- inint bars; otherwise, use only straight jcint turs. 9n curvee, sct
v doint bars go that their bend is oppossd uc the curvoture of the

the tighteined joint will tend to stra.sliea Loth the rail and bars
T tolt holes do not Tine up at all, uce the [tllowing methads. in
vernacinding order of preferenca. drill the rav’: cut wider holes in the
2ot tars (being sure to prezurve the oval =ucwe Uor the bols shoulders)
/. oul new or wider holes iv the rail (leas’ rrefarred, as it heat-
7 va3n5es the rail and accelerates future fc i1e; and the joint can cpon
w i ov when the rail contricias uré wicdened 2i:s allew the bolts to move),

“or joints between dissim.iar sices of ruil, use mnie care than nor-

n: . In addition to the riocedures outlined zbove, try and have compro-
m.oo joints opposite each other; otherwise, the ties will not be firmly
vroor the reil bases until both rails are the same size.

r;'\1

"he best course in making up compromise joints is to use compromise

i iv: bars (called "step joints" in some circles, including Bethlehem
Stoei), If the joint is to be in busy operating track, you will be bet~
ter off to purchase a proper pair of step joints. You can fabricate your
owiocompromise joint bars, if you have a good welder available who can
w.rk at the site., Weld up the joint bar, and, if possible, anneal the
«<.tire bar before instellation, Compromises between "T" rail and girder
7211l can be similarly fabricated; however, homemude joint bars for such
no joint will be extremely difficult to fobricate, owing to the offset
vequired in the horizomntal gnd vertical planes to accomodate both rails.
W:lding a girder-to~T joint is best; 2gain, use a good welder, #7018 or
#7018-A1 rod, and official railroad proccdures, which entzil cutting awuay
a bit of both rnilheads, and leaving both rails about 3/16" =mpart.

If the differences are small, you may be able to grind @ joint bar to
fit, or use shims (which are avsilable for just such a purpose); I have
meen shims for use with 131# joint bars when 132# ruil wus to be joined
to 131#. Do not shave a joint bar with a torch, as a smooth surface is
very difficult to cut. You may cut most of the difference with a torch,
but grind the remainder smooth. In no case cut away the underside of the
railhead! You may have to "ramp" the joint if you use a homemade compro-
mise joint, to ease the travel of the wheel over the bump and save ba t-
tering of the rail ends. Never cut awoy part of one railhead to lead
down to snother! Joining rails of the same wcight, but = different
cross-section, will recuire use of the same methods. _ _

Joints on curves require careful makeup, [Lhe best means of }ns?rlng
smooth joints on curves is to make_the joints up on & straight llng._ Lay
the rails out straight, aligned in all axes, and then make up the joint

e
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to final tightness, as outlined below, The actual making-up of a joint
begins by tightening all the bolts firmly; I recommend tightening the
bolts nearest the joint first, and then the bolts at the extremities of
the joint bars, Be sure that the nuts on your track bolts have their
flat sides against the lock washers. If you arc¢ not using lock washers
in 1nitinal construction, have the side of the nut with rounded cornecrs
rz#inst the joint bar., After =11 thc bolts are firmly tightened, strike
“ir bolt heads and the joint bars smartly with a spike maul, and retight-
#. all the bolts as noted above, Camp's rule for tightness of a bolt is
“tat it be dravn tight with an 18" wrench by 2 man standing on both feet,
“ny museums have longer track wrenches, and I concur with the "feet on
crarpd" guideline, as I have seen 7/8" track bolts wrung unto failure by
4 wurong ran using 2 36" track wrench. A tight joint helps make smooth
trocly  n osmooth curve will result zlso, since the rail lengths thus
jr-ned will bend am one piece of rail, without a "dog-leg" at the joint,
Curve laycut con be rather easy: here you are, and there is where you
wont to ge. A tobie of offsets may be used, and judicious measurements
#.'l esatablish tie ¢vact curve you need, Again, a civil engineer/member

by s 2an te of valrc 1ere, but urge him to rapid and precise layout, to
amoindine lost time. A ouick-and-dirty curve layout can be to lay the

tie3 t5> ‘he appraximete curvature desired, then join .rough rail lengths
Gother {review the section on joints) to make up the: entire curve.
sl veur degtination point, you can throw the ra.l bte any curve de-

3 ‘. 2 have in my vocket rotebook a table of ricdd . ordinates and cor-
¢ swinre radii from a Barbcur~Stockwell catzlog .:. vhish are Cetermined
oy ~c=guring witn & sen-foot string; for exampl., ¢ .,;13" middie ordin-
at- vields a 2400°' radius curve, a #-inch M.0. gives a 607 curve, a +"

1. is on a 300' curve (about 199), a 3/4" M.0. is cn a 20C' curve, and
2+ #4,0. will be found on a 150° radius curve, A 2" M.0O. will mark a 75'
vivius curve, A variant method is to determine the degree of curve, and
tior throw the rail to correspond: use 2 62-foot string, and measurc the

2 iz ordinate (distrnce from the rail to the midpoint of the string,
pe.nendicular to the string and perpendicular to the tangent to the curve
2% the point of measurcment)., The length of the middle ordinate in
“.iches, if RAILROAD Mngazine is to be believed, equals the degrees of
~.rvature of the curve, Find a table of corresponding radii, and deter-
iine your curve (Camp's Notegs on Track hus such a table). Extremely
sharp, street-railway-style curves, if they are part of o large complex,
102 best laid out by » trained cngineer; but a practiced trackman can
“2reball" most curves, using 2 string line and tape measure to lay out
tiie. line, ‘

Use your best ties on curves. Here most of your new ties as well as
vour best second-hand ties should be¢ concentrated, because curves are
whore most of your derailments arc prone to occur, and a firmer founda-
tion will avert meny problens,

The ocuestion of widencd gauge on curves is wuch debated among track-
wen, Camp asserts that the average curve does nuvt need a widened gauge
if four-wheeled ecuipment is operated c¢xclusively, including swall four-
drivered steam locometives. I fecl that sharper curves way be widened 7"
or 3/8" at the most for strceetcar operations, especiully if you have cars
with long-wheelbase trucks such as Standard C-se.;c"ig:s trusks, North Shore-'-
style interurben trucks, or single-truck cars. Sharper" curves &TC'ZOO
radius or less, and must have guard rails installed, for rcasons 1 will
detail later. For museuns with steam locowotives, Cawp has a formula to
Aetermine the amount by which the gauge must be widened:




D0

Given: S=recuired extra width, inches a,b=wheelbase spacings, feet
D=degree of curve. If D is 20° or more, use 960 as denominator;
if D is 30° or more, use 966 as denominator,

S = ((Dab/956)~3/8"), in inches.

Reworking that formula yields the sharpest curve that a given locomotive
can negotiate with no widening of the gauge:

D = $807ab

Southern Railway practice, adapted from AREA standards, is to use 4'8%"
gauge on tangents and curves less than 89, 4'9" is used on curves 8° or
sheroer, This is fine if you have all MCB wheels und heavy equipment;
et mugeuns wita both wheel contours should take care to maintain good
gruge. 80 that the "narrow" tread wheels do not go astray at wide points.

Az I noted enrlier, rnil will bend to a smooth curve, even a curve of
cxtreme radius, Tighter curves will require some work with the bender to
insure a smooth curve in the rails., During construction of the curve,
iomenber to make up jeints well in advance of the spikers, to insure a
sooth, continuous jrint, Spike about one-third of s rail, and then join
e next length ¢f rnil to the first length. Meke ur the joint firmly.
Thien, and only then, spike the rest of the first rail and part of the
next rail, repeating the pre-jointing process as niten as required around
the curve, DMany museums have spiked down all but the lust few feet of a2
roil nud joined another length to it, and then lcariied the hnrd way that
1v is very difficult to bend four fuet of rail to 2 smooth curve withous
a bender! Pre-~jointing will give you more leverage to thiow the rail to
degired curve, since you will have an effective length >f much more
than %0' to move, which will act like one lung piece of reil if it has
heen joined tightly.

Use gauge rods judiciously in curves. Mine and Industrial Trackwork
heg diagrams of best spacing, Briefly, place vne gauge rod un each side
ol every joint in the outside rail of a curve. Gauge rods should be in-
stalled close tOo one tie., Gentle curves shuuld have an additional gauge
rod at the point halfway between joints in the ovutside rail; tighter
curveg (300' rrdius or less) should have rods at the halfway and quarter
veints between outside-rail joints, for o tetal of five rods per rail.
"Me rod hook goes on the outside rail, and tine nut on the inside of the
curve. A pair of gauge rods nre also i1ecommended at the tee of a switch,
Zou do not need gauge rods on tangent track!

I noted earlier that rail can be bent by hand to any curve. ZYor
rizhter curves (150' radius or less) I strongly recommend using a bender
to fix the curve in the rail., This will help keep the curve smooth, reg-
uiar, and in line, Give special attcntion to the last six fuet at either
end of the rail length., In a pinch, bend in the required curve at the
ends of the rail, and let the middle of the rail be curved by installa-
tion, especially if you're extending en existing curve, or changing a
rail in a sherp curve. For tight specialwork curves (less than 100' rod-
ius), bend the entire rail »t about two-foot intervals., A portable hyd-
rzulic bender costs about $100 or so, snd it is a Godsend for rail bend-
ing, especially if you have ever used a hand-turncd "Jim-?rgw" bgnderl |
Branford has a loop with =z constant 65' radius; on that job, rails were
bent to the desired curve, using = portable hydraulic bunder, almost #8
nuickly as they werc later spiked in place! -

Curve superelevation is vital in curve installation. All curves that
will be in operating trackage should be sgperelevated? especially the
tight-r=dius curves. Prototype street railway compuznies superelevated

T ¢
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leaving you no place ta.drive spikes firmly, If there are old spike
holes, were they plugged? Unplugged-holes adwit moisture, dirt, and in-
sects, and ties buried-in dirt or street that had rails removed, then
were buried again, may have rotted rail seats. Your knowledge of the
time involved (when were the ties installed? How long have they been in
since the rail was removed?) will aid your decision as to usefulness.

Tie rot is very sneaky at times, 0ld pros can sound a tie: a clear
"donk" usually is from a sound tic, while a soggy sSound may indicate a
thoroughly wet and rotten tie. Weight alone is not a guide, as most new
tirs I've: seen arc lightor than tie oncs they replacedt One guick test
i5 to 1ift a tie over your head (two men do this) and drop it across =
rail: if it bounces back, it's good, but if it seems to lose interest,
or pieces fall off, or it splits, you just saved yourself further effort!
Howsver, rotten ti:s are good for cribbing or rumps, cspucially ties with
ce2d sents but good middles. The Orange Sapire group hus disposed of
sccond-rate ties to pcersons nceding funce posts or yard dividers; in
~Jdition, ~ tie with n bad sunt for stundard-guuge track cun be uscd by
OET for its 3'6" Los Angcles trolley trackage. Unless you huve no need
for romps (like the lucky groups with rzil connections) or cribbing (and
n=arly every group nceds cribbing for gomethings; wusc bad tivs to stack
track hardwares off the ground), take all the tivs that are intaet, if
fersible, ; A

Hordware covers several icoms, Spikes, track bolts, tie plates, and
joint bars fall under this Y ::ding. IThese are the things that hold your
vrack together! ;

Spikes should be examiwod ~uickly, as any dufoets are reudily obvious.
Are the spikes badly ruste«? Are the spikes rail-cut, that is, is there
&. pronounced indentation uni. ~ the hcad, which shows that the head is

weakened? Arc the heads Leas up bndly? Arc the spikes severely bent (my
cwn rule ig tc throw out & .igx.a8 which arc¢ bent or twisted more then scems

reclaimnbie)? Make rure Lo spike points are good (sue the next page for
picturss of typical spike:,. A railroad spike must have o good chisel

point if it is to drive we:1l and hold firmly. If the point is rusted or
broken, it mny be urnusablc., Spikes with pointed points are for use with
pre=drilled tics (holirs drillcd to mccommodate a standurd tie plate and
spike layout), which are almost unheard of awong wuseums to my knowledge.
These poirnted moints will tend to split a norual ‘Z.e., undrilled) tie
when driven, and they will not hold as well (ucre or how a spike holds
ir. the next chanrter). Thus, they are probably not vhot you can use, but
naybe you con s£l1l them for serap, or swap welght-for-weight for some~
thing you need.

Track bolts are unmistnkuble. They hive un ovul shoulder under the
head. Check the thre~d condition: if melted by o cutting torch, scrup
the bolt, Demaged thrends may be reclaimed by usc of u rethrecding
"mule". Mnate cnch bolt with o« nut thoat fits it properly, und a lock
wrsher s well, to keep all the components toguther for better utiliza-
tion ~nd storage. Note: the gencral condition of tuc bolts (urv they
rusted badly, to the point of failure?). A |

Tie plates ore, thankfully, almost indestructible. 1 huve 8seven G
few tie plates that were badly rusted or bent, but virtuglly 21l " the .
plates you got will be very useble. You may come upon tiv plates cut in
nalf: these are used for "quick nnd dirty" ruil support in switches when
prop~r switch tie plates arc unavailable. Tiv plutus arv heuvys A
strong man is hard put to carry eight or ten plutus at once. Watch for
mu1tiple punchings: if a plate hus more thun four holes, it mery be of
ror~ use than the average platce (sce pictures on preceding poge). Often
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