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1922 4 Bauner Year In Yederal iid Road Work

Over 11,000 Miles Completed jurlng The Tear

By H.. Palirbonk, denior Highwsy Hnginecr, Guresd of Publie Roads.

Pnﬁaraluair; road gonstriction reached & new high water mork in 1922
when the mileage of new road sdded to tha growing éyam of Govaynaent
slded highways exoesded cleven thoussnd milew, The exaot length wae
_11.“?&.? atles., Thie wes almosit twice as mmoh as the milesge oonstruvoted
in 1921. the best provious yaar which mdded ouly 5945 nilesy sud it wes
Bove than soven t.*.mss 88 groat as the milcepe oamplatiﬁ in the first faur
yosrs of oparation under the Paderal nié Eoad Aot

The total cost 6f the ronds complated in 1922 wae over $816, 000,000
of shich the Federal Gevar@ntz-‘-’*s contribusion wss xmm. than 390,000,000,
This renord, both g to total ccet snd Pedera) ald payment was aenrly twice
 ae grent ne tho acsumulated tobtuls for the siz precevding years of aperatien;

The Federal Ald Road A¢t vas paeged in 1916G.  laring the fivat two |
- yaars maohinery was sed in motion for the Blg work shesd, but not a single
mile of road wae cpmﬁl&teﬁ. By the end of 1918 thore wera 30.5 miles under.
traffic, and from that time the growth of the work is shown In the table

below,

_Pedoral Ald Hoede Completed By Calendar Yosrs.

Yoar = Hiles Paderal Ald Potal Cost

1918 50,8 $§  197,938.60 $  472,088,5)
1019 271.2 1,084, 915,35 2, B2l 86,63
W2 3,229.8 B4 055, 56/ o 03 14,087,467 24
‘931 5 943.2 41,2%8,012.22 94, 991,962, 93

',%m 18.849.2 $ 159,227,437.80  $ 526,550, 004,20
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As the 'tablir showa the milaaéa e;;mplataﬁ ap to Deaamber '31 WhE
18,849 miles. 'ﬁmsé' roads were entirely comploted and under iraffic. The
5,240 miles practisally cbmpleted at the end of the year s mot inoluded.
A lsrge part of thie milaaga wae getunlly oompleted and it is aa: included
in the totsl of completed mllesge slmply because the #insl 'pémnt_ of
Peteral a1d had not been made. A:il. of 1t emsi mcra than 9% per aent |
" gompleted, so that 4t is not far from the fast tﬁ say that on Detember &1
last the miiéagéfoazmg;lem ?a&eral—siﬂ roads hed resched the total of
24,000 miles. | |

in addition to thip ‘iﬁ;l&aga aompleted or praoticun? completed thore
wan 13,947 miles under construstion at the end of the year én& spproximately
8l per aent ocuplets as mﬁieatsﬂ by the reporte 0f the Federal distriscy
englinesrs. ‘The re:;ertn' of pragrana arg made on the basls of gyojee'ta and
1t-1s imposeible to say Just how much of thiz milesge under conetruotion
is noma'uy:aimpxetc. A project which Is reported as 60 per cent complote
may be eutirely oompleted in some sseﬁnns and in various stages of progress
Y others; or ituay have b;ah browght to wn average stege 0f 60 pur cent
sompiotion without being sdtually complete ln any parte We do not attempt
to snter into this &iatinetion in the gross g’igurns. But as thé.per centages
.rsﬁaﬂe;l does indicate what part of tho work has beon finished it is fair
to aay ‘that work comploted on the rosds under construvtion is apyroximatsly
tqnivélnnt 1o thé work netszssary to oomplete 60 per vent of 13,947 niles -
oy ‘&bbut B,a'fﬁ_miles; Adding this mileage to the 24,000 mi:toé completed
or practicully completed the work performed on all projects to the end of
1922 may be anid to be eguivalent to .the WOrk NOYORERry té bring to actusl
sompletion 32,370 milen of roud. |
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The total of ¥ederal funds appropriated up to the end of the year
lese the deduction for administration was %388,625,006.60. Of this amount,
ae shown above, @159;33?,437.80 h!;.& bheen pald for cﬁm;ﬂeted projeufsa A%
additional smount of370,269,119.08 had deen pald in the form of pragﬁeaa '
pagments on projects ‘under construotion as pert psyuent of the §349,665,-
762,92 allotted to sach projects, a further sum of $49,904,246.44 had
been al;ottsd to definite projects which :\ma not yet been plrosd under
consfruction and a balance of $49,749, 580,84, was entirely uncbligated.
Inoluding the newly approved projects, Pro.}auﬁa i'or which plene were uander
way and all projoots in the pre-consiruction stages ‘t-ha tofal mileag& of
projects initiated and approved for Federsl aad;' and in varisué atages of
sompletion or comploted was 45,186.7 niles. |

The claselfioation of the 18,849 miles antually' complated acctgfdin_g
to types of constraction shnwa‘that the mileage of gravel roads ls graater
then that of any other types, 4 totsl of 7621 miles of this type of road
“had beon comploted, Conorste with 25542 miles was seécnd in point of _
I' 'eémpleted milesge, snd the graded earth roads __thil.t. in the itates which
are in the enrly steges of dﬁvélopmaét reached the totel of 3266 wiles,

The milesge of all types is shown in the following teble,.
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Pederal Ald Projects Gompleted December 1922
.. By Types of Construction

Type Hilenge Completad
Graded and drained 3286.4
Bandwolay ' : 2236.1
Gravel 76213

. Water bound magadgm : 47844
Bituminous macadam 686.4
Bituminous congrete 681,8
Fortland oement conorste IB42.8
Briok ' - B10.6
Bridges - ) Y
Total - - 38,642.2

: Oﬁlttiug the b;'idgos, 1t will b seen from tho sbove tabulation
that what mey be called .high-typo roads, includinmg byiek, sonoraete and
bituminous oonorete sggregate 4625 miles oy éheu% 28 per gent ar‘ the
totel milenge. The lntormsdiate Lypes of bituminous maozdam snd water
bound macadam total oaly 1240 miles or approximately 6 per cent of the
total and tho balance of 70 per cent i made up of gravel, sendoley
and earth roads graded and dralned. |

From the otandpolnt of cost the percentages of the highest
and lowest tlesges are nearly reveisedﬁ The hia@h-tm. roade which
\‘canstitnte only ome guarter of the mliloage involve B2 per cent of the
total axpenduaré and the low-iype rouds Involve ouly 36 per cont.

The average cost of all types per mile exulusive of bridges
for the whole period of operation e $16,800, For the year 1922 the
oout was $18,500 as compared with §16,400 in 1918,

How mnéh of thé inorease shown in these Flgures 1 dne to
higher costs 0f materials, ‘lahor and transpartaﬂm and how much is
dus %o the conetruction of wider snd thicker roads to meot the more

Bgvore comditione fmposed by traffic does not appear in these flgures.
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Probebly iho fnorease 18 due in greater part to the latter

than t0 the former.



Published in
The Ice Cream Trade Journal
September 19234

| Motor
The Penny Wisdom of Overloading/Truckey

By H.S8.Fairbark, Senior Highway Engineer, U.S. Bureau of Public Roadsy

Ronds are made %o be travelled. A very trite stetement that- -
!mf it 4s well %o keep it in mind Just the sane., . Highway buildera are |
~ sometimes. acocused of forpetting &t. TG hms been sharged that they surround
the ui§ of their ronds with so many mﬁrietiom and regulations eas to
' prevent their effeqtive use.

_ As one Qha ie fairly familiar with the way the highway offielal
sete abégt his job, I am sure that he amr.laafca sight of the priwmary
prpose of the ran.d-tb_r o noment. He _lnek§ apon the roads he builde ea
tnem}.j | mo.eni: to an end ~ the end, better highway trambortatiaa; the
roads an improved evenues of hig;amy {ransport. His flrst quaut:lon.
when ¢he fmsprovement of m partioudar piece of road is pmja&tod. is-»
wEhat about the traffiot? That question answored, he proceeds to design
the read for the traffio it must carry. Ho seeks to make it strong encugh
‘%o carry the traffic with safety, keeping in mind, the while that “thers
: is an -eqenmin. faotor involved ap well as & physical faot_ar. It it were
: noet for this econonic fastor his task would be easy. He knows how %a
buﬂd a road that win sarry an unlimited rnumber of the hwrieut vohio:lw
Ma. and Af it were not for the economicse of the prah}.m he would bwaild

.__tmt kind o road overywhsre and all the timo. But that wouldn't be good

‘higlway engineoring.
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Such romds are very expsnsive. Not {Iat }w balks at mere expenaiveness -
sonotinwe he iy accused of spending too much wousy. Yhat he hma in mind fe
thnd she road, whatover its nont ma': be, must pay diﬁ&nﬂu m the lavest-
: _mﬁ #nd u road can pay dividends m sniy one ny. and t!m/br enabling
thowe who use it 4o reduce their coat of tm;&nrttﬁm by an amount greater
than the oost of the romd.

Uy in Comnsoticut the Boeton Post Road oarriss an average traffia of
-W..m tons of commoditien in mine daylight hours. This is the astual
' nburm traffie paasing four a%mmitien stations maintained by the hm
nf ‘Publie Roads., Adding oneihivd, s a nry emamtm ‘satimute !ar +he
tw.n day, we hwe 1520 grose tons daily eommnéi%y novemont, whiech in¢ludes
the welght of thw commodity and the oarrying vohicle. HNuw, from figuras
baped on mar&s&n conduoted by the Towa Experinent Stetics, sssuming |
 esoline Lo cost 24 cents per gellon, the stet of fuel wlone for mwiag
tMs tomsege over an ordisary dirt road would be $26.44 per mile per aay,

miag the impomsitle, '!:hat such ¥raffic couls be earrind aver & dim
‘_ md.r The cast af fuel for moving the same tonmsc over & med rond
"im&a be §13.70, & difference of §14.74 per days On the dasis of 500 daye
pnr yur the notus) saving in fiel alone Tor moving this tamso mld bc
#‘hﬁﬁ. ‘Suppose the paved highway conts $40,000 per pile - it will
?;ﬂblb_is oot that mugh. The average in‘t.—amt at _Sj_ycr cont would them ke
Qmﬁﬁ per yoar, which, d&d&stad from the saving on fuel, would leave a
hhngo ‘whish would retire the cost of the m in botween 1) and 12 years.
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‘In other wopds, the saving in fuel consunpiiom aloms for the ammmedity
Araffis only om this road is sufficient $o pay ihe cost of gomstryetion
~of sn expenaive road surfece, and *’-‘"“Wm phAssenger ﬁ-m{i_&g in
earried, on this basis, fres of coet. 'rm looke like an economiond |

propositien and it is. | o

' But suppose the Toud we have under gonsidersidon carried ouly

500 gross toms per day instead of more than 5509‘ It is cbrious that
“4he saving in fuel on such a road will net pay for paviag it with s
-§40,000 surface ~ nor shayrhere near it. tfth&n road %o %o pﬁy dividends

it sust be mm with u oheuper Lype of surface. OFf sourse when you

ohenpen the surface you raducs the -gu-stm saving of fuel, The Tows

'mﬁméa’ea show, for example, that on & dirt road a mnm of gasoline
will oarry a ton 14 miles; mx a conoreie road the same mlaa will earry
: %!u asme ton 33 wilew} and & gravel surface will requirs e cmmgti&n of
& gallon of gasoline for & 2lenfle haul. In ather worde the grevel surface
15es between the paved road and the dird road in polnt of tractive raahtm;.
It also unbﬁm;i the two in point of comstruction cost, ©8 the enginser
immediately thinks of a graval rud far the aclutlen of his th road
bmb:m. :

7 Bll_.i'ng the test resulis given above he figures that $he annual ocst
if._molim for mauling 500 tons one mile over a dirt road will ve $23570.
Over & gravel road it wold be only tyi{)/:a. saving et-s'saﬁ por year, \!nh'.'. ._
interest at 5 per cent this mias would pay the interest abarges on an |
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inveatment of $10,000 and retire the gost in l6jyears. The ten thouwand
dollars will pay for @ mile of gravel road and the econcmies in repairs,
depreciation, time and tires as well as gesolins will make this type of
road pay for fteelf in muck less than l&gyiau Af the traffic is a8 such
4% 500 gross tons of aenmeditien deilys In hoth these illustrations I em
negieoting tho intengibles of passenger traffic. R

~ And now I oome % the point whioh illus%mm the pemny wisdom of
‘the overlosded truck. hother the road be & paved rosd or & read surfaced
with gravel it is deaignad by the highwy qasimw to withatand . cartain
msnm load. For ths paved road that maximum in ne doubt tlp maximum.
lgp} whool Yoad « the heaviost 1oad parnitted under the laws of the ftate.
B0 Jong ss that load i» not exoseded the chances are that the wnmmt
i yield dividends Juet shout as caloulated in mdvance by the hishﬁy
i' enginesr, but 1ot & fow trusk owners decids to toke advantage of the
m surface and overload thelr trucks o that the load applied to the.
m axgesds the load for which 1t was designed, and the whole aaloulation
h 'uﬁm., 1%t doemn't regquire a gm many ovorloads to riln & road or run
‘uﬁ the maintensnce oost o high ns to wipe sut all ths calenlated profits.
L A vory faw wlll do 1t. ¥t 28 as though you tuild your warehouss floor %o
oarry Eﬁig’pmnﬁ por aquare foot sind thon aaatde o load it &t the rate of
%g—ﬁoym You won't got ths ohanee %o do 1t many times. Just shout once

W43) be the finiah of the floor.
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In the onge of 'bhc road the resulis are spparently mot so
:.'-aiMMa The read surfacs doasn't give way ws.th 1 1«&& craah wnd
"?'drwp its Yoad ten fost or more. The overloaded truck gets by mm
_sufforing the fate it merits, but it Jesves a trail of troubls behind «
trouble and expense, The apéute:;or-t'hé sverloaded truck till have to 7
bear his part of the expeuse, us & tixpéfai‘.f "Unraﬁumtair his part of
the expense will be very small indeed inr pmporﬁoﬁ %o the burden he
" hiad 'laic’:; -hj hia'ulr-iaéﬁua. on the shoulders of others.

‘A fow yours ogo the consequences of uverloading wers very mek.. |
-lgﬁ'ra.appumﬁ- than they are wow. At that tine « du.rlns and finlﬁuﬁly '
after the war - we were suffering from the sudden development of henvy :
_:tmk traffio on roads which had besn duilt im the antmr :rurs for s
m- lighkter traffio, and goupled with thie sondition the patntenance
_"ivf- ‘Shege roads Mg hesn neglected .dursag the war boosuse -ot the mistaken
“poliey which declared road building and malntemance to be nom-sssential
._:'fﬁh the winudng of the war. Sections of utterly aqstrayoa Mghny wers nut |
i‘a ‘u'ncomman sight at that tine. Such destmotion is se&den chsarved nw,
Mmm, in the firet place the raaﬁs are now bullt to ecarry heavier 1»«.
and, ia t!m seoond place, they are nore perfeatly maintained.

But just beoause the woads do not give way with a Yeuwd orash under

,..““y averiuaﬁeé truok, but apmr ta £0 on giﬂng sorvies m p&te of

lt!limea violations of tYe lav is no reason for aeaamqaag tiat the piper
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is not boing paid. Ldetes %o Wr. C)ifford Older on the eot of overioating.
Krs Older 1o tim ahi#t.’ bigleay -ngiauér of Ii&iné,is.' He 1a a clons student
of voad prablems. Under m direetion iho State of I)lincls kas recently |
sondusted #yeﬂmnte of the first ‘importance on the Bates Read near |
Springfield, :zximia. The Bates Road was built Lo be ﬁutr;:yad in order
%o doternine the ultisate load carrylng sbility of & masber of types of
pavement with which it was surfeced. Tt is simply by way of imtrodusing
¥r. Older to ice oveam masufacturers and to make it olesr that Yo spoeks
with suthority. I quote new from his remarke st the recent eonfarence

of ﬁigkug offioials nalled by aaf. Pinochot of Pennsylvanis just after

he assumed _ef'ﬂee. and he ie referring not to sny experimentel road built
ta be demtroyed, but to ome of the most importent roads of the Stute,
boilt to give sconomical highway servige. Thie is his teatiamy.;. "We have
a cortain piece of highway on which, two years ago, legisiation enthorised
ui to smpley 2 higlway police foros, primarily to eontrel londisg. It
| ".&gp'-m that on that seotion, about live miles long, heavy kauliug hae

eome to siey. Previous %o the enforeemont of our maximum load limit our
maintenance expsnge on that seation was sbout §13,000 per year. last year
-_wg 4id enforoe our maxisun Joad limit on this one seotlon and the maintenance
Axpanse was reduced 316.&03 for the year. ¥s did not improve or strengthen
ihn road 4n order to acoomplish this result. i 1e pm%,xqmn-y in the sape
ssndition ms it was before. The diffarence is due to the enforsement of

the law against overloading.*
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Ten thoussnd dollare of avoidable oxpense on five miles of road
;;&3,6@9 por mile por ysar. If we have thmt expense on the 349.00{3 paved
road 4n Gonneotiout that saving of §8622 we counted em to retire the cost
of the road would be reduced fo s:;m. and instend of paying for the rosd
45 13 or 12 yemre we neod the fuel savings of 28 yoars to retire the debt.
’EM is wint overloading weans in dollars and cente. However penny wide
12--@_3 appaar to bo from the standpoint of the individual truck operator,
4% 48 certainly pound foolieh from the standpoint of the State - and that
,m the faxpayers. |

© ¥het, exactly, constitutes an overload? It is not oo sinple a matter
te angwer that question fully. legally, 3t consists of a load in viclation
of 'khe traffic regulations as to maximum gross welght of tmak and carried
lm. m&!m axle or uhae‘.t 10&& or maximum load per inch of tire li.dth.
&M&y the maxisom gross weight dossn't mean muchs Booause of the my
in whieh trucks are built and lomded anywhers from 50 ;a ?ﬁ per cent of the
f%m weight of the volicle and its load may be transmitted to the road
inmua by the tWo rear wheels. So & vehicle ‘which with its lead may
-uga well within the maximum Xoad rogulations may 8t411 be sn overloaded
?ll'&iah bocause its rear axle or rear wheel load may be greater than the
Taw pemite, Woreover & truck which violates neither the maximum grose
_rm regulation nor the wheel or axle~load provieions may still have a
".?fim-_ per fnok width of tire that is graater than the law allows. Por

Wh. 16t us assums that the legal weight restristions are es follows:
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saxinus gross woight 24,000 pwm; n&xim -mz load 8,000 poam;
m!m lm per inah ﬁd‘bh of tire BOO pounds. The law in this case
wmlé L v.{ol&taﬂ by L) thna—tm truck (tare, apyrem*hly 3 t»nm)
mﬂm a ﬁns-taa :ma on 8-inch tires, if 45 pex cent of the losd were
' ahtrm:tu tp aawh roay rhoox. '.!‘hs gross load of 16,000 poum would bo
nll within thn hv; thn wheel ’had of ?}0& pounds would alw conform tc
the law; but the migm Por inob of tire width would be 900 pounds, n
'-f:lelatiou of . the law,

. 'There are two kinde of m‘erlmiag raanga&nﬁ by biglway engineers
'm hoth pﬂntim are apt to e dutmatiu o ths higlways. The more
ebﬁwa Xind ie ovorloading beyond the wexlsum wesght limitation. It 1.--
empnmﬂuly my to ningla wt such tracta an thoy pass on the highway.
Tiey nre the biggnnt {rucke with tba hwr:lest loada, The nthsr kind e
represented by the truck that is “overloaded per capasity®; that is, the
tm& that carries mors than the load for whioh it was designed. Truck
nnd loag seldom excesd the maximun weight limite, but fregquently they
ﬁahtn the whesl«load and tire-weight limite, on seeount af the fast that
 4he oarried load 1o not distributed as is tis weight of the vehlole, but
_-:h..-ﬁonaanﬁragm vory largely on the rear axle, and that the tire et:u.ipmm
za bued upon the rated Qapaeity of the truck and not upon an warloaé.
'rssﬂnga and brakes are alan deqagwaé on the basis of the mtoa capaeity
| %ad an ovarlm neans qbnumal def}.octien or springs and & heavy n*-rlin
-"ga,tl_;e brakes, the firet condition iﬁpcling higher stresees in thm road
L vehicle and the seoend & comstant menaee to 1ife. But to go inte the

‘metter from thews angles will be to dig too desply into the mechenies
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of the problem. Let us etick to the simple quostion of welghts.

f!!ith logal limits aa described above, det us consider the case of .
-‘sla Seton truek (tare, approximately 5 tons) running on 12-inch tires and.
loaded with 7 tons of comnodity. Here we have an overload per oapacity
without an overlesd as to maximum welght. T!ss maxismm ‘uigm is exactly
24.506 pounds , ‘the logal limit. But me ahout 90 per eent of the totael :
weight is apt to £all upon the pear axle, tho .’w&d on that axle would be
I_smcshing 1ike 21,600 pounds or 30,800 pounds pér rear wheel; mnd the nigkt
por inoh width of tire would b® 900 pounds instesd of 800 pounds.

Now et us seo if we can form any ides of the effest of this overload
on & road surface. The Bursav of Pubi!n-'nméé as veen ovnduobing for
sometime past & meries of experiments to determine the effect of truck
lmdo of varioue welights on .roaa pavemonts of different kinds when these
‘weights are applied to the roeds with impact, as they are when the trucks
“are 1n motfon. Pavement slabs of various meterials were tested under whaed
leads of different amounts ﬂrappié npon __th_e_ slabs from varione haigm-' in
order to sinulate the impast of trucke in motiom. In this way it has been
learnsd what thicknespas of conorete é&vmnts and pavements of othar types
are required to withatand truck whee) loads of various smounts.. Taking the
.cmm: road as an oxample, the ahpio diagrom reproduced on pege
_Mriwa a groent deal of sxperimental work, and shows, with a ressonuble
degres of accuracy, what thicknese of conorete road surfase h required #a

earry wheel loads of varloue amounta. Using curve Hoe 1 the diagram shows

that the cunter thickness of the road to carry & maximum legal wheel load
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of 8000 pounds should be st least 5.1/2 inches. Buch & road would

: Mniy? be able 1o stand the load, It would ymﬁablx break up under

. repoated aggl:lmﬁm of the mim load afisr & brief peried. Add

~snother inoh, so that the thieknm bnm 6~1/2 inohes and you have
rgad ‘whish will urry tha isgal mm whaol lend of BOGG pounds with

safoty. Such a road would fail :tmutumnx ander tu 10,800 pmnﬂ wheol

“lead of theeverloaded truok desoribed nbau. o nm; carry ﬂm |

,mrxm would require & pevement &t least 7-1/2 inches thick. |

: anrlm whioh are manifested only in excensive uighf- por inch

of t;ln width are net pnrtmlarix destraotive to paved road auuh fs the

‘ 'mmmtq and hrie;; typas vhi_eh derive their strength _f_re_n the ooncrete

'é__lsb which sarves aither as the surface or the base. On such romds the

- application of the load gver & width of 6 inches s.n_stué o_t- 4 inches, or

': 13 inches instend of 8 .mchu"aa;u TOry I;tth dit_tqremn_. In u:l,thef

' m, 'a_o far M/f!_n aonerote road is oconoerned, the load is & concestrated

lm to be eaArrisd by te “heam strength® of the slah which sote as &

: n?mal;tth to resist the load. But in the cane of gravel and macadsm reads,

.-ihich instead of being monelithio in aomtmticn &re made up of partiaiu

‘of stune, mare or lesn loﬁsoly boaad togethnr and free to move with

m o euh other wiwn & J.mé ie applied. the applieltion of thp load

ever a groater or leasor width is & matter of some concern. The lemd which,

oR & 12~inch tire, may be eafely carried by & road of this character, may

sink into tho‘ _uurfaoa and hreak tiﬁa Sams af the road if it is carried on

an 8-inch tirs.
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There is anotber kind af e?aﬂetﬁing whish 13 not grehibi‘haﬁ by
th- hn of ail atatn. I refer to neasonal warloaéing, As mearly everyone
iam. ronds are noh cupable of earrying the hmry loads in the spring tm
thay aarry ’hhmughmt the resy of the year vith-aa!ﬂtx.. This is due to ‘bb
'w&t aondition of the dic_riy:lis_g-aai?m the s‘péing. It is a condition whioh
eannot be _a-a't_iﬁxy_' s&imimted by ﬁg of 'ﬁhu mﬁiﬂ: rni‘ drainnge yot known to
ths highwuy oagiﬁér. I‘b .‘.l & sondition rhich should be ncegnhaa in an
r.,i'_rogn}.atery lns. and the highway sathority should be empmnﬂ %o nah
'-gwhl regulations to pmm %he roads when they are in this condition,
75% i;n the abeense of such regulations puhunnspiriha ﬁmck oparaters will
b guimvé by thuir knowledge of this well reaogniud condition and reduoce
-thir 15&:13 agooydingly. The ampant of redustion desirable can alnys be
‘assertained by applying to the State highway department.



