
TO: Dr. E. L. Goldwasser and Dr. A. L. Read 

FROM: H. W. Salsig 

FII-74 
2200 

9-11-0 

SUBJECT: Observations on VariouE Features of NAL Experimental Area 
Proposals 

At the request of Drs. Goldwasser and Read, I spent from 3:00 PM, 

Tuesday, September 5, 1967 through the afternoon of Friday, 

September 8, 1967 at the National Accelerator Laboratory in Oat Brook. 

Approximately 2/3 of the time was spent on considerations affecting 

the experimental area. During this time C8ncepts for three different 

styles of experimental end stations (NAL Stations A, B, aEd C) '"ere 

being brought to focus by many staff and visiting physicists. Con

ceptua 1 ideas had jelled, and specific beams, shielding proposals, 

and station lengths "'ere being EstabliEhed, and I was asked qUEstions 

D~ buildi:1g and crane coverages, etc. 

The conceptual ideas, which appeared to be reasonably fir'll, proposed 

the three follow ing type s of target stat ioCls: 

Type A A modified II internal target area TI style of stat ion, l tihere 

the primary EPB passes through relatively thin targets aEd provides 

practically all tlE features of a true "internal target" statioE, 

except that of multiple beam traversal. This stati8n wou2-d generate 

relatively less radiation than types Band C and ','8uld be more flexible 

in set-up than C, but less than B. Presently envisoned were earth

covered beam lines downstream of the target, possibly "iith relative~y 

"v'ert=-cal concrete \-Jalls for:ning a bin, ~\";hid: gets ml/ay from the l)ng 

toe 8f aD earth ber~e. 

Type B This stati8rl 'Would be the ::lost flexible. Presumably:t 

'i'iould incorporate the largest number of sEcondary beams (12 I'<'ere 

be:ng considered) ar..d would be the mDst Eubj ect to ctange. The VE-ry 

mass:vE shielding to stop muons wou:d no~ be present -- this ~adiati~n 
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'" wid pass out of the target region and eventLlally intCl earth. 

It '-lauld not be possible to obtain r.eutral secondary beams frotr. 

ttis station since secondary lines must c:ear the !!muon to dump!! 

channe 1. 

Type C This -would be the most tT.assively shielded station, stopping 

muons irmnediately a:ter they are generated. Neutral secondary beam.s 

'"auld be availab~e here, plus 2 to 3 other high-energy chaClnels "hicr. 

are expected to be stable in set-up Over periods of years. Target 

station shield~ng is expected to be ~n the range of 24,000-30,000 tons, 

mostly of iron. (As a compari.3on, although not .strictly identical, 

the "BLle Book" long EPB channe 1 had approximate ly 85,000 tons of 

shie lding. ) 

Mechanical Considerations Discussed 

1) Can the two proposals for the EPB and the Internal Target and 

COGstyuct ion Staging Area be made almost ident cca l? In fact, can 

all of the 6 buildings over the long straight sections be made the 

sam.e? 

Figure L and Figure 2 on the following page sho'" the existiClg propo-

sa 113. 

It appears to the author that they can be combined into a com<non 

structure style, as shown in Fig. 3, which iClcreased ttE flexibility 

pass ible for the EPB exit. If the branch tunnel is made to j unct ion 

with the main building, and the collimator effect obta med by an 

arrangement made such as shown in Fig. 5, (instead of earth fill 

around a small pipe as in Fig. 1), one has future flexibility. If, 

several years after starting, it is desirable to put different beam 

transport elen:ents in, they can go anJT1Nhere and the tunnel plug can 

also be repositioned. A further advaEtage is tt.a.t the outside radius 

yailroad can be made continuoGs dOl·m the EPB tunnel. 
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Costs for implementing Fig. 3 ,-n place of Fig. 1 ae.d F:'g. 2 ';Quid 

be little changed. 

4) 

Floor Area - Main Building 
2 

Cost at $ it of Floor Area. 
(source - D. l';apes (DUSAF)) 

Additional Tunnel 60'x $280/ft 

Cos~ 0: nand-Placed Backfill 
around 60' Beam Line (Fig. 1) 
60/3 x 4- yds high x 5 yds 'N ide "' 

5) Tunnel End Walls - 30 yds at $70 

6) Movab le Modular Plugs in EPB Tunne 1 

Approximate Difference 

Fig. 3 

'" 10,000 

$280,oeo 

$17,OCO 

'" 4 0,000 

Fig. 1 
2 

iC,500 it 

$294, ceo 

2,000 

2,100 

$337,000 $298,100 

$39,000 

A furtr.er intEre8ti~g SCheP.1E 'das shown to ;ne by MacRonald of DUMF 

jus t before I left J as 8hm·m in Fig. 4. This envisions a taperi~g 

1IJidening of the last 120 ft of the ::"ong straight secti:m, instead of 

tbe a.brupt viidening of Fig. 3. Both outside and inside radius rail

roads are identical with Fig. 3. The one 20 ft wide crane services 

the Y area Quite ",ell and a branch crane from the internal target tun

nel can be intErlaced "'ith the ma:'n building crane if it is the 

underhung style, but ",ithout the 

scheme reduces the main building 

9,100 

trolley transfer feature. This 
2 

floor area from 10,500 it scheme 

ft
2

, for additional cost reductions in Fig. 1 to approximately 

of approxL~tely 900 x $28 = $25,000 per station over Fig. 3 SChE~E 

The choice for scheme 4 (Fig. 'f) rests ,:on DUSAF'S ability to econom:'

cally make cross-beams of many different lengths, compared to just 

two for Fig. 3, am the value the operating people would place on the 

usefulness of an ~nside storage alcove witt crane coverage which 

comes as a byproduct of Fig. 3. 



- 5 -

VG'Uc.LE' 
,& 

B IV1"'U~ TVNNI,'l. R.AblAn 0,,", Fi..U(. 
Al-UlWIN" VIi"JotIC.LG ~~.V\''''' 

(f>L.It(, 01' "'71Jj)"'U<~ 's'ljll.i\.I)IUC. AIJI» 
I.i ~",]loSIi/c)"''''L' AL.o",(. TViV,v",,. 

F:':-74 
2200 

Before leaving the discussion of the long straight section bui~dings, 

a wild idea should be mentioned with respect to the initially "unused" 

ones -- will there be 37 If some scheme could be found which wOlild 

cut down the initia~ cost, and the full building be recovered by 

future cost at a time when it was needed, without massive reconstruc

tion, the savings might be attractive. If columns are allowed at 

TEM"O~'\A.'r COL.Vf-."vt TO A""l>w INITi'\I.L'1 
L..I C.'I Nt o::.CI,.j'~ 1J~1"IuoJ IN VIIj U!..u !>~I"1fr s'£C77Mlt 

cnidspanon the roof support beams, the span is halved and the stress 

reduced a factor of approximately 4. So, perhaps only each 4th beacn 

needs to be used. Spanning panels overhead would support the earth. 
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When the unobstructed area needs t:> be recovered, the space between 

the beams could perhaps be poured with concrete from previously 

placed pipes, and the columns could then be removed. Some equivalent 

scheme could be postulated for the floor. 

The important feature is that columns, which might not be much of 

an i~pediQlent when buildings are !Tin reserve") would greatly reduce 

te,s job required of the 'Overhead and floor beams or slabs. This schet:le 

has been rougly outlined to Ross Dowdy, DUSAF Structural Engineer, 

who got a gleam in his eye but said little more than "people are 

always try inc to make life harder for the Structural Engineer". Per-

haps he should be encouraged to think about such a scheme em his own 

terms. 
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With main building arrangements as suggested, the service railroad 

down the outside of the long EPB could be continuous. Branch lines 

could be introduced at each beam s))litting station on the 'inSide 

radius'; so that each splitting Y would have some servicing capability 

as Main Ring Buildings. 

At Target Stations on the split branch line the scheme would be 

opposi te hand. 
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Jr. Mashke believes the main transport tunnels "ill be rela~ively 

quiet "ith respect to residual radia.tion -- unsh2.elded :nen could be 

Expected to 'Nark there. The beall'. transport Ene may be sh~eldEd by 

perhaps a. fe,·; inches of ~ronJ :::plit cy15.nders that WOL1~d nEst around 

the vacuum pipes. Magnets "Iill be infrequent (100' to 400' 89art), 

vacu.um pumps ',..;ill be prEEent and various bEam yosition r:loni-':,or~ and 

Tc::,diation detectors. The ra~lroad "Would allow use of tilE Etreetcar 

type Work Center Vehicle (a traveling tool room, light and electric 

pm'lEY CE:1-:;er) or, in caSe of a residual radiation embarrassmer::" the 

SLielded MaClipulator Vehicle could also be introduced. 

The author believes provision should be made to provide at least light 

overhead cra~e servicE. This would envision a precast tunnel section 

bID feet ecigher than presently proposed for the accelerator as a very 

minircum. Magnet components would be insta:led or replaced by' tne side

handling trucks proposed for the accelerator. The crane should be of 

the order of 3-ton capacity minimum and would be tt.e superior system 

for ~orki~g ~itl all loads of 3 tons ar less -- shielding around the 

bea m. tLAbe.:::, temporary developmental equipment. The cranes should be 

portablE, brougbt in '.ith the work crews, and be capable of rapid 

erection from a mast on the rail vehicle. For specific jobs tr.ey wou~d 

probably be used locally over ranges of 50 to 100 ft, and hence could 

operate from plug-it'! electrical outlets. For economy it is not in

conceivable that sucb short lengtns of rail could be brought i:1 and 

erected at the work site to modularly-placed supports in the tunnel 

shell by the same vehicle transporting the crane. Or the crane rails 

may consist of electrical conduit used for utility distribution. T",e 

superior features to be preserved are the very yeal eaSe and precision 

wi th whicb a pendulum load can be guided by hand in the horizon:al 

plan, ar.d the ability of the handling devices to move independently 

with respect to the rail vehicles. 
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2) On those straight section buildings "dch "ill not be initially 

i:nplerr..ented as external beam outlets, how far s:--.ould tte branch tunnE~ 

be extended at initial construction? 

Wi:'h the position monitoring and adjustment system proposed for the 

accelerator, it is presumed the capability Exists for quickly recove~ing 

from any disturbancE "Wh=-ch might result from close-in earthwork. 

TheYEfore) this i:::: not a restraint. 

It is presu~Ed :.nat the most likely action in activating a reserve 

beam station "ould be to extend the branch tunnel section rather than 

to construct an earth bulkhead or retaining "all and then a large 

building or slab area. 

The least restraint on future construction "Would be obtained if such 

"ork could be undertaken eVEn thoClgh the accelerator is operating. 

From thesE considerations it appear.:: the quantity of s:-~iElding re

quired between the accelerator and the future construction T,oJork is 

the principal criterion. If this is to be taken as the canonical 

30 ft of earth, the branch tunnel extension '"ould need to be approxi

,nately 240 ft l:mg,as measured from the junction of the branch tucnel 

with the straight section building and as scaled from the MK.III 

Internal Target Section dra"ing. If the precast tunnel elements cost 

$280/ft, this would amount to $67,000 for the structure or the order 

of $80,000 with the earth"ork as well. To re-establish construction, 

sheet piling would probably be driven d0"n through the earth 

on both si des of the branch tunnel right-of-way and formed into a 

braced-cut operation. This w:uld allow a vertical '.all on the accel

erator side to preserve the 30 ft of sheilding. (DUSAF should be 

co~sulted as to ~hether superior options ex~st.) 
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If heavy aggregate, for example barite at 220 ibS/it3, "ere used be

b/een the accelerator and branch tunnels, the branch tunnel length 

could be decreased to approximately 120 it in length wticr" '.; ::uld 

reduce costs $40,000. However, with barite aggregate installed 

FIC::I e - ""Ii J:) ven () '" 
OF ~H:>W'l 

Y = (!t ~ 1~0 -;- ~. i~ ) 7' £ 

V" 740 ''reS "!> 

7 yards high, 760 yards3would be required which is $84,000 at $1l0/Yd
3 

in place. This certainly is far from a net savings in initial cost, 

Even though the barite, worth approximately $95/Yd3 , might be use

fully salvaged after the tunnel extension. 

A variation on this concept would be to place the heavy shielding 

at the start of construction of the tunnel extension. Let us assume 

a well-drilling rig can be operated fran the top of the earth fill. 

A close patte1'n of holes, perhaps 3 it in diameter, could be put dmm 

and filled with a mixture of compressed junk automobiles and barite 

aggregate as Soon as they are drilled. Perhaps light-gauge steel hole 

lir:ers 'Would be required because of the closeness of the hole s};)8cing. 

Two advantages arise immediately, (1) the heavy materials would not 

be incorporated unless the station were actually going to be brought 

into service and (2) a very good evaluation of the quantities of 

heavy materials required would be available from actual measurerr.ent 

of the radiation being generated from accelerator operations. This 
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approach '.ould undoubtEdly bE thE IT.ost ExpEnsive 0vera"Cl, but prac

tically all charges would be futurE costs, and only 120 ft on the 

brarrch tUG:l.El -would be initially required. This "iould reducE ir_itial 

costs to approximately $40,000 from $80,000. 

~vo otter options may possibly be considered: (1) Burying a large 

piPE (2 ft to ~ ft in diamEter) for the first 240 ft, whicn wo~:d 

cost $6,000 to $10,000 instead of $80,000 for thE tunnEl, but b~i:ds 

in a discouragingly :'-nflExiblE start for any futClre experi;nEntat 

station, or (2) constructing the 240 it tunnel branch during a shut

down for which probably ~ot lESS than 6 WEEks 1iO'Jld be rEquired, 

assuming the tunnel sections are precast before the shutdm'lin. 

From this spectrum of alternates, the sEcond is most apPEaling to the 

author -- build 120 ft long brancr" tunnEl initially. Add dEnsE 

shielding between the accelerator and the branch work site in t~e fu

turE if this construction is to bE done while the accElErator is 

operating. If only onE of thrEE stations is eVEntually :'-mplemEnted, 

this will also bE thE lEast expEnsivE overall option. 

3) What type of buildings and handling facilitiEs should bE pro

vidEd at and d01instream of the target stations? 

Before discussing individual stations the elevations intended for such 

stations are of interest. The tentative decision, now rather firm, 

is to establi"h thE accelErator tunnel floor at 725 ft and to mainta:'-n 

thE singlE,straight and very long EPB "distribution" linE at approxi

mately the same elEvation. Having this tunnEl buried giVES consid

erable facility for communication and utility distribution (roads 801d 

rights-ot-way) over this line to the target stations, secondary beam 

lines, and expErimental equipmEnt end stations. Primary utility 

distribution to thE ExpErimeOltal areas is expected to be along this 

linE) with branches to the various stations. 
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After each beam splitting station along the primary EPB :ine, the 

branch line for the targEt station ·"ill risE to, or very near, the 

surface which is approximately 740 ft elevation. In this way the 

target stations and secondary bEam lines will be Essentially at the 

EurfacE and avoid the very real problems, such as flood control, 

awkward a.ccess, secondary line restriction duy to sides of the ho~e, 

etc., which 'would arise if the experimenta 1 areas were kept at or 

near the accelerator elevation in large "Glory HOles". 

For Target Station C, which will have the most massive shielding and 

relatively ti'TLe-stable secondary bea'TL lines, a conventional building 

and handliClg sy stem seems 'TLost appropriate. 

Present NAL studies envision high density (predominantly iron) 

shieldbg totaling approxi'TLately 25,000 tons in a sort of target sta

tion lamp. This could possibly be housed in a building 125 it wide 

x 200 ft long. This shielding then transitions into lighter modular 

shielding for' perhaps another 200 it before the secondary bea!ll lines 

are really distinct and separate. 

ThE big lu'TLp of ta rget shielding poses unusua 1 proble!lls. The interna 1 

regions will undoubtedly become signifcantly radioactive. Although 

no specific radiation models exist either from the LRL or the NAL work 

for this region, it will certainly be factors higher in rEsidual radia

tion than the most troubleso!lle spots on the accelerator. Thus, during 

periods of rearranging secondary beams or maintaining target station 

cocnponents, much of the shieldbg will have to be handled ~sing special 

prEcautions. Let us presume that after the outside layers of shielding 

arE removed the balance can be handled by protecting the crane operator 

with a shielded cab -- a special addition to the crane which would 

weight 30 to 40 tons. Fortunately for initial costs, this cab may 

not have to be procured untial a year or two after thE start of initial 

low intensity operation. 
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Even if only a small proportion of the target shielding needs to be 

unstacked for maintenance or a bea~ line change, the amount of material 

to handle is staggering. Let us say 1/5 of the total will be Oloved 

5, coo tons. If an operator in a crane can har.dle 6 blocks an hour 

averaged over a shift, "hich would change very little whether he was 

handlir.g 10-ton or 50-ton blocks, it is im~ediately apparent that the 

total nUOIber of lifts required should be a minimum. If 50-ton Olodules 

arE 2 c:,pplied, approxL~ately 4, 8 hr shifts would be required to un

stack ar.d restack 1/5 of the station. If 10-ton modules were used, 

two WEeks would be required. 

All precautions should be taken to keep such handLng operati:ns un

complicated by foreseeable problems. For example, the foundation should 

be very stable so that differential settlements do not bind the blocks 

together. The best solution would be to support the target shielding 

pad from bedrock. 

Again, Brookhaven has had troubles with blocks freezing together. For 

th:s region it "ould appear "orthwhile to house the shielding in a 

building and heat the building sufficiently to take the chill off -

maintain perhaps 40
0
F. Like shipyard lofts, it will probably be found 

extravagant to maintain such a large building comfortably for people 

at all tiOles, and keeping the chill off plus spot heating for peopled 

area.s will be the economic answer. 

Since the time consumed in rearranging the target station "ill be 

largely a fuuction of the handling efficiency, a conventional top

riding crane is the national choice. This is particularly trUE where 

the shielded cab is rEquired, which '.ould add an unusual 40-ton 

trave ling load. 

ThE Olost efficient use of the crane will rEsult if practically all of 

thE load transport is done using the trolley motion rather than 

bridge plus trollEY. Thus, reasonably wide aprons are required on 

either side of the target station where the individual blocks ",ay 
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carriers, for transport out of the stat:'on. Before the 125 ft build::lg 

'<lidth is adopted, layouts should prove sufficient space is availab'-e. 

Perhaps 140 ft or 150 it width is ~ore appropriate. 

',ihetheY tte second 200 ft of lighter ,"odular shielding needs to be 

fu::"ly houEed is not quite as clear as for the 2lai:l target station 

',Ii'here :nai:1tenanCE car:. be required at any time. The chance of'I"<'anting 

to rearrange the secondary bea~ lines during the wintEl is probably 

not zero, i:1 'nhich case the build ing would be essential. To house it 

b co,"bination with a 50-ton craneway would cost approxicr.ately $35/ft
2 

including house utilities or $1 ,"illion for a 150 x 200 ft building. 

During shutdowns both the target shielding and the lighter shield:'ng 

along the bea," tubes would want to be rearracged alcnost si:nultaneously. 

The need for a secor-:d bridge crane over the SEco~jd 200 feet the:l nEEds 

Exa:r.:ixatio::. Before doi, g so let us discuss -::"112 o~~her prirlcipal 

target station. 

Housing and Handling at Station B 

Station B is to be the busiest, the most dispersed and the ,"ost ofte~ 

rearranged of the initial principal targe t stations. The large nu~ber 

8f sec8ndary bea,"s (12 as an initial model), the great areal extent of 

the fanning out of the lines, together with a desire for real flexibility 

in placing su"h lines, discourages the c8ncept of fixed permanent 

buildings over the inboard fanning sections. 

The auth8r believes a rather radical departure fro," the past concept of 

perc.'.8.r:ent buildinr,s will be w·~rthwhile here. A few exploratory sketc'les 

have been ::lade by DUSAF's F. J~hnsJn, but cClnsiderably Clore layout work 

shcula. be done before one can say with conviction that a concept exists. 
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In brief, the proposal would be to Oleld the concepts of overhead ~raOl 

cranes with that of "SpacE Fra.=rle fT roof~. The two components are each 

developed and '~orking) the possibility of combina.tion is st:l::" "bluE 

sky" . 

TraOl cranes of 30-ton capacity are presently being insta:led in Boeing 

Aircraft's buildings at Everett, Washington for their r.,.7 Air Bus pro

duction. These are very large clear-span buildings approximately 

1600 ft x 500 it in which the cranes are hung fro," the roof trusses. 

11SpaCE Frame" roof truss panels havE been available for SEveral years 

in increasingly large sizes. 100 it x 100 it panels are probably 

directly available, 200 ft x 200 it certainly within the reaL'll of 

possibility. These panels can be supported only at the four corners. 

When considering the!ll as support for underhung cranes, a deficiency 

can be irr'.'llediately foreseen - the stiffness may be considerably less 

than would be essential. When a load is picked up the roof would un

doubtedly vibrate with a slow period. This could be suppressEd by 

occasional colu.'11DS toward the centers of the spans. If theSE colu;n:1s 

'''ere movable, so they could be placed to avoid beam lines for each 

specific setup, the probleOl ,"ay be solvable. 

The advantage which the space fraOle roof and underhung crane co,"bina

tion offers is the ability to teOlporarily expand in any d:'.rection and 

still maintain cO!nprehensive crane coverage. Coste are vague at this 

juncture, but would certainly not Exceed the cost of perOlanent buildings, 

If further investigation bears out the pro!Tlise of this concept, it is 

probably the appropriate solution to use for the second 200 ft of target 

station C. 
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The target region proper of stati-JG B needs further EXB.!Tlination 

particularly with respect to a radiation model. If the residual 

radiation poses proble~s e~uivalent to those for station C, which 

is what one would expect, then the same type of handling would be 

essential - a heavy, traveline; stielded cab fQr the Clperator Cln a 

top-ridine; bridge crane. One transitions to the space frame - under

hun~ c::.~ar:.E c'~:1cept just outboard of the target regi'')Q proper. 

r,'[iscellaneous C·:ynments 

utility Tunnels in Experi~ental Area Floors. At present 6 ft x 7 ft 

tunnels are being cast into the extensiCln of the Bevatron experimental 

area. For these few hundred feet, costs are running $300/ft and the 

ti~e tQ fQrm and cast them in place greatly extends the overall con

struction period. Certainly precast sections would be investigated for 

any future extension of this area. 

Utility Distribution. At load centers such as target stations it is 

undoubtedly appropriate to have a considerable portion of the electrical 

and cooling utilities as fixed installation. However, even here the 

greatest flexibility will result if a proportion is portable. 

Along the rather sparsely populated beam transport portions of secondary 

beam lines, portable units WQuld dominate. For example, a 13 kV electric 

service could be run on poles and transformers used periodically ~o 

service the loads. Rather small portable "cooling towers" greatly 

decrease the amount of water one has to circulate Jver long distances. 

Only the makeup water for evaporation losses need by supplied, which 

is perhaps 1/800 of the actual water circulated for cooling at any 

siven area. For the larger loads at beam end stations a "semi-portable" 

concept exists. For example, BNL is now using 6 mW cooling tower Dn 

skids which, ,lith some effort can be repositioned with occasional:'y 
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Secondary Beam Line Cover. Two concepts were depicted on NAL drawings: 

1) precast concrete, or "wrinkled ironl!, tunnel sections covered with 

earth, and 2) modular concrete shielding covered with portable metal 

buildings. The later concept, which will probably require the greater 

initial investment, appears to the author to be much more flexible ana. 

less likely to generate future difficulties. Heaping earth in changing 

patterns wil~ certainly frustrate any initial program of obtaining good 

drainage throughoQt the experimental area. The earth to cover the 

channels will have to come from sOr.lewhere, and the tendency will be to 

not go far enough, leaving sQmps which will collect water, and in general 

keeping the entire region in a continuous state of construction - at 

times dusty, and sometimes muddy. With the first concept one can fore

see a Gradual IIcivilizingl! of the experimental area - an oiled apron 

here, grass or a mDre permanent plant-type cover there, and past roads 

to old experimental sites usefQl for current installations. 

NOTE: In this discussion comparison information has been obtained by 

scaling recent DUSAF drawings and using varioQs sources for 

cost information. It is presumed DUSAF WOQld do more defini

tiVE layoQt work and prepare detailed cost estimates if any 

of these proposals are to be carried fQrther. 
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Jaycee Pork Pavilion, Wayne, Mkhigon 

:-... , 

Unislrut of Canada Ltd" Chathom, Ontario, Canada 

Sheldon School Multi-Use Building, Conton Township, Michigan 
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Span: 200 teet 
Depth of strul syslem: 10 led 

\ 1 to 20 ratio, dc·pth to span) 

Panel·chords: 
;)<1'- <!O gnu;:;e 
70' ~ 18 gauge 

1:3~~'---13 gauge (41" oc) 
80'.---14 gauge 

STRESSED ROOF PANEL CHORD 
I' 3'5" 'I 

Ir!~ Ope" ,pace b,twee~ the p,n.1 
chords lor h •• ling and air co". 
d,llao,"g d",t.-,nti lor thermal 
I ~\UI.llcn 

GUSSET 
STRUTS 
GUSSET 

STRESSED CEILING PANEL CHORD 

(May be sprayed with an acoustical 
insulation for sound absorption) 

"",--~~ --'~;><4""'"<~"""'''''''''''"<~::'' ~~""'". ~_,~~~.IIiA~. 

Other materials: Struts, bolls, gus· 
sets, panel sea,ler 

Finish: Galvanized or "aluminized or 
combination (painting optional) 

Dead Load: 10.52 psi 

Live Load: 30.00 psI 

Wi < 

Struts 

Struts vary from. 1:3 to 20 g';.u;;;t', 

Thf'ir "U" -8h:1 ped dC~ . .igil L~-:.:; 

lwen tpstcd for Ol)tirnum Ill--'-' 

formanee according lo span an~l 

load. 65' -~12 gauge 

L "!_,.}'-#,4.C '~_"';_d"'i.,-,_,- __ j ,.,~~~~~. 
Wind Load: 20,OOpsf 

! 
I, 

BUildings go up fast-u~lIlg' t he' He hl('ll p3lH'i huilding
nwthod Palwis a<,:,st'mble (',lstiV hec<lll:-;(> each sC'cjion is 
prpci:-:inIl fab"icntL'd and pUI\cl:wd for holting to adj[l('pnt 
units. And a Wt'athC'T fig-ht slwll is formed with lif('-tim(' 
spaler in t'\"t'rv s('am. T!l(' roof is t'ompietl'd in a 00(' 

sIp!) oIH>rati()Il". Thi.<; quick ('Ilc!osun' allows intNior fin-
ish to start sooner. pem1its (>3rli('r occupancy. 

One hundred percent functional- the impressive new 
facilities of Intercontinental Engineering in Kansas 
City, Missouri meets their requirements for a high, wide, 
functional structure. Long, unbroken lines of fluted steel 
paneling form a striking backdrop for the low, modern 
office annex. And a bright alumanizrd steel exterior 
will remain maintenance-free for years. 
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Machine shop service makes the 

most of overhead space with 

the TRAM CHIEF 3-runway low 
headroom crane. An economical 

arrangement utilizes a monotractor 

drive On the trolley. Load 

transferring from bay to bay 

with hand-operated interlocking 

bridges and crossovers, covers 

normally inaccessible floor areas. 



J' 

\ 

TRAM CHIEF CRANES SERVING THE INTER CONTINENTAL BALLISTICS MISSILE PROGRAM 

Four 90 foot TRAM CHIEF cranes can be interlocked to form twO 180 foot spans and 
with crossover connections 5"Y4 acres of this huge plant are effectively covered. Three 
cab operated double girder trolleys work in conjunction with all four bridges wherein 

any ODe crane will accommodate twO trolleys supporting a combined load of 20 rons. 
The TRAM CHIEF trolleys are equipped with positive slow speed control of 2 feet pet 
minute on the first ste~and hook speed is maintained regardless of load for boch raising 

and lowering. This precision hoisting feature allows complete control for spotting 

loads to within a few thousandths of an inch. 
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Another TRAM CHIEF standard-three 
ton capacity, three runway, 72/~O" 
total span single girder TRAM CHIEF 
crane. Two of these units are used on the 
same set of runways and cover a very 
large special steel warehouse. This TRAM 
CHIEF crane illustrates the ease and 
simplicity of construction for single girder 
long span use. Items to be noted are 
the TRAM GIRDER attachments to rhe 
reinforced welded building girders, 
the "let~in" construccion of the end trucks 
and bridge girder for low headroom 
service, the compact cross-mounted low 
headroom hoist and trolley, the 
center-mounted bridge drive, and 
adjustable dual semi-pneumatic tire drives 
at each truck. 

JAN. 1958-SEC. 200~U 
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