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the temporal and antorbital fenestrs  of reptiles 
are  reinforced by much additional evidence. 

3. T h e  inferred conditions of the  jaw mus-
culature of Cynognatkus are  entirely i n  har- 
mony with the views ( a )  tha t  i n  the  mammal 
tlie back part  of t h e  reptilian jaw became 
transformed into the  accessory auditory ossi- 
cles; (71)  tha t  the basal portion of the mam-
malian alisphenoid is  homologous with the  
reptilian pterygoid as suggested by JVatson,8 
while the  ascending portion seems t o  have been 
derived from the epipterygoid, a s  held by 
Broom and Watson. 

4. I n  the transitional pro-mammals t h e  rep- 
til ian pterygoid muscles pterygoideus ante-
rior) became greatly reduced i n  correlation 
with the recluction of the elements behind t h e  
dentary; a possible vestige of these muscles 
may be the tensor tympani muscle, which runs 
f rom t h e  basicranial region t o  the  handle of 
the  malleus. T h e  mammalian internal and  
external pterygoid muscles are  only partly 
homologous with those of esisting reptiles and 
represent slips of the  capiti-mandibularis 
mass, developed as  the new joint between den- 
t a ry  ancl squamosal became established. T h e  
loss of the  descending flange of the reptilian 
pterygoid, the  secondary separation of the  
pterygoids along the  mid-line and the  trans- 
formation of t h e  reptilian transpalatine into 
the  t rue mammalian pterygoid (as held by 
Watson) all become more intelligible when 
considercd i n  connection with the  above-de-
scribed changes i n  the  musculature. 

5. As a working hypothesis i t  is assumed 
t h a t  the transformation of certain elements i n  
the  tenlporal and occipital regions of early 
Tetrapoda was partly conditioned by t h e  
stresses induced upon the  skull roof by the jaw 
a n d  neck muscles. Comparison with lizards, 
Sphenodon, etc., clearly indicates t h a t  t h e  
prolongation of the parietal into a postero-
external process joining the t rue  squamosal 
was corrclatecl with the squeezing effect of 
t h e  capiti-mandibbularis and depressor mandi- 
b u l a  muscles. This  may also be responsible 
fo r  the appression and coalescence of the  supe- 

8 Ann. Mag. Nat. gist. (a),  Vol. VIII., Segt., 
1911, pp. 322-23. 

rior and lateral temporal elements (supra-
temporal and squamosal), i n  the  early reptiles. 
The  shifting of t h e  post-paTietals (dermo-
supraoccipitals) and tabularia from the  dorsal 
to  t h e  posterior aspect of the  occiput was no 
doubt influenced also by the forward growth: 
of the neck muscles upon the  occiput. 

W. I<. GREGORY, 
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THE first session was held in the morning of 
Wednesday, Decernber 30, in the engineering build- 
ing, Vice-president Frederick W. Taylor and Dr. 
Charles S. Howe in the chair, with an attendance 
of about 130. I t  was announced that the sectional 
committee had recommended for election to the 
general committee for the office of Pice-president, 
Dr. Bion J. Arnold, of Chicago. The following 
officers were elected by the section: 

Member of Council-Dr. Rudolph Hering, of 
New York City. 

Member of Genera$ Committee-Morris L. Cooke, 
of Philadelphia. 

Member of Sectional Comn~ittee-Dr. Charles S. 
EIowe, of the Case School of Applied Science. 

The program of the session was as follows: 
Prinoiples of Scientific aicanagement: DR. FRFID-

ERICK W. TAYLOR. 
Which is to Control Public Works-a Board or a 

Single Head?: MORRIS L. COOKE. 
The Improvement and Enlargen~ent of Transpor-

tation Facilities: GEORGE S. WEBSTER. 
A Study in Cleaning Pitibdelp7via's City Hall: 

WILLIAM H. BALL. 
Every city, town and hamlet which owns a pub-

lic building of any kind is  confronted with the 
problem of eEcient and econolnical cleaning. 
Public buildings are constantly growiug in size 
and it is becoming more and more possible to 
handle the problems of their maintenance and 
operation on a technical basis. The fact that 
after what must be acimitted t o  linve been a 
crude study, extending over only a few months, we 
were able to effect economies amounting to over 
$30,000 a year, or $100 a day, in the cleaning of 
one public building, shows the possibilities. Ac-
cordiig to technical and other literature the clean- 
ing of public buildings 11as been given very little 



SCIENCE [N. 8. VOL. XLT. No. 1064 

consideration, partirularly f ~ o m  an engineering 
standpoint. 

We must look to  the de~dopmcn t  in this field 
of definite stunclards as  to both appliances and 
methods. This standardization must be of such a 
character as  to be applicable wherever work of 
this kind i s  done. Most of our presrnt appliances 
and materials are crude and the o n t g o ~ v t h  of al-
most no study tha t  could, be  called scientific. 
Wllile there are  undoubtedly inherent difficulties in 
handllng the personnpl on the same basis that they 
are llandled in industrial estalrlishments, improve- 
ment i n  this direction has been so rapid in the 
last few ycam that n e  have every reason to look 
forward to further radical inlprovements in this 
direction. 

It shoi~ld be pointed out that  there are no in-
herent difference~ between the cleaning of pri-
vate b~lildiugs. Therefore, in looking at  tbe whole 
problem of cleaning buildings, and judged by 
what i t  means both in dollars and cents and in the 
comfort of the occupants, the problem is a proper 
one for engineering attack and solution. 

Expe~ience  in Locating and AZapping Pipes and 
Valves i n  an  OFd Water  Works System: C.LRI,E-
TON E. DAVIS. 
The necessity for  conlplete plans and records of 

pipes and valves i n  a water-works system is evi- 
dent. I n  many cities, too much dependence has been 
placed upon the niemory of employees and too little 
stress has been laid upon the importance of accu-
rate and enlightening records so distributed as to 
be  immediately available by as  many eniployees as  
possible. 

I n  the defiriite scheme of obtaining and record- 
ing such information, much spare tilne of employees 
can be used in  obtaining data without adding to  
the general expenm. The city of Philadelphia is 
operating such a system with reasonable success. 

New Water  S?cpply C o n d ~ ~ i tof the Czty of Hart-
ford W ( L ~ ~ TWorks: CALER MILLS SAVILLE. 
The development of a new water supply for the 

rity of IJartford, Conn. (pop. 131,000 in 1914), 
comprises a collecting and storage reservoir, lo-
cated 14 miles frorn the city, ~ i t h  a capacity of 9 
Fillion gallons; a compensating reservoir of 3 
billion gallons to compensate mill owners for  the 
stream flow taken for  the collecting reservoir; a 
pipe line, conduit and tnnnel frorn the collecting 
reservoir to  one of the existing distributing reser- 
voirs; a filtration plant and a large size main sup- 
ply line from the distributing reservoir to  the city. 

This paper tells in detail of the constr~~etion of 
the 3,667 feet of concrete conduit, 2,333 feet  of 

concrete lineil tnnnel, and 39,GFO feet of 42-in. 
cast iron pipe line. The conduit is of horseshoe 
section, cut and cover type 5 f t .  X 4.75 f t .  vertical 
and horizontal dimensions. Some excavation as  
dcep as 30 feet  in the o.ccrlying glacial drif t  was 
necessary. The construction of tho tunnel was 
prrcedea by complete diamond drill borings. The 
geological strncture encerllitered mas a basalt lava 
flow overlying the Connectic~~t red sandstone. 

The construction of the 43 inch cast iron pipe 
line 74 miles long is  fully dcseribed. The canvas  
of the bids is gi\en, and an unusual way of dis-
criminating between bids for Snrnishing steel and 
cast iron pipe, whereby 15 pel cent. was added to 
all bids received fo r  steel pipe. 

T,otcst Advances in Inoffensive Sewage Disposnl: 
IZuoorsn IIXRING. 
The paper covered the latest advances made 

towards obtaining an inoffensive collection and 
disposal of sew:Lgc, nhicll has now reached prac- 
tically satisfactory solutions for nearly all possible 
cases. 

The chief means to  nrevent all foul oiIors in the 
collection of sewage are to maintain (1) a con-
tinuous flow and no deposits and retentions of sew- 
age, (2)  a frequent flushing and (3)  n free air 
circulation in all seMers. 

A large number of seacr systems with these 
means now continuously deliver a n  inofCensive 
sewage. 

The means for  an  inoffensive final disposal of 
semage depend on the local possibilities. I n  nearly 
all cases the solids and liquids require separate 
treatment. 

1. I n  suEeiently large masses of flowing water. 
The liquids can be  dispersed in them in nell known 
proportions so tha t  no offense is possible and so 
tha t  automatic oxidation of organic matter takes 
place. The solids can be retained and, according 
t o  their quantity and character, can be treated 
economically and inoffensively in efiicient ways. 

2. On land, The liquids must be oxidized by 
wfficiently extensive thin film surface contact with 
bacterial slime, as by percolation through sand, 
gravel or broken stone, the surfaces of the g a i n s  
being me11 covered with slime, and well exposed to 
a i r  circulation. The oxidation of all organic mat- 
ter  may thus be graded in degree and a l ~ a y s  be 
inoffensive. 

The solids must be  collected under water in 
t a k s  under conditions preventing putrefaction, 
bilt which cause a sufficient decomposition by bac- 
teria producing chiefly methane gas and carbon 
illoxide, both inoffensive, and a final sludge re-
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senzbling humus soil in forests, also inoffensive. 
Thiss has been made possible by the recent exten- 
sive introduction of ImhoE tanks. Quite recently 
i t  has been founti that a daily mechanical agita- 
tion of the sludge and always maintaining its 
alkalinity, materially hastens the decomposition. 

Operation and Eficiency Beports from muter  and 
Sewage Purification Plants: RALPHE. IRWIN. 
I n  Pennsylvania the state com~nissioner of 

health is required by law to give a permit for the 
construction of d l  water purification plants sup- 
plying water to the public for domestic purposes 
and for all municipal sewage treatment plants. 
To intelligently issue s permit for the construc-
tion of such plants i t  is necessary to have detailed 
information concerning the efficiency, manner of 
operation arid construction of existing plants. 
Tho commissioner has, therefore, created a section 
in the engineering division which, under the di-
rection of the chief engineer, inspects and tests 
plants already in operation. 

Operation and efficiency reports should be sub- 
11:itted to the co~nmissioner of health: 

1. That the commissioner may know accurate 
records are being kept by each plant. 

2. To give information for answering com-
plaints from those served. 

3. To assist in locating the cause of water-borne 
disease apparently due to public water supplies. 

4. That information may be at hand from all 
parts of the state, thus forming a clearing house 
for information from plants treating similar 
waters or sewages and make it possible to indi- 
cate the most emcient and economical method of 
treatment when considering improvements, or the 
construction of new plants. 

5. To allow checking results from one plant with 

another to show inaccuracies or carelessness. 


6. To give information for interpreting results 
of analyses submitted by plants, those served, or 
results of samples analyzed a t  the commissioner's 
laboratory. 

7. To give information upon which to base s u g  

gestions for the prevention of waste of chemicals, 

mash water, etc. 


8. To assist in judging the efficiency of opera- 
tors in charge of plants. 

9. To have records a t  hand showing when in- 
spections and tests are necessary and to assist in 
this work. 

At the present time in Pennsylvania there are 
115 water filtration plants and 91 sewage treatment 
plants in operation. -41~0, there are a large num- 
ber of chemicd dosing plants installed for the dis- 

infection of dangerous water snpplies and insuffi- 
ciently treated sewage. 

The  New York  Sewage Disposal Eaperiments and 
Plant a t  Brooklyn, N. Y.: GEORGET. HAMMOND. 
The experiment plant described in this paper 

was authorized by the Board of Estimate and Ap-
portionment of the City of New York, $50,000 
being provided to cover the cost. One of the most 
difficult sewage disposal problems which the city 
]nust solve is afforded by the rapidly progressing 
pollution of Jamaica Bay-a tidal reservoir 19.28 
square miles in area and very shallow, the situa- 
tion of an important oyster indnstry. The popu- 
lation contributing sewage to this bay is 250,000 
persons, of whom 210,000 are in Brooklyn. The 
sewers are on the combined plan and discharge 
18,000,000 to 22,000,000 gallons of dry-weather 
flow into the bay daily. Storm-water flow from 
the sewers a t  times reaches over 1,000 cubic feet 
per seeona and is very foul. One of the principal 
purposes of the experimental plant is to find the 
best means of treating this sewage. 

The plan of the experimental plant provides for 
pumping the sewage to an elevated supply tank, 
from which it  is fed by gravity to the experimental 
units. The amount of sewage used by the plant is 
about 1,200,000 gallons per day. The experimental 
plant includes three Imhoff tanks of varying size 
apd depth; six sprinkling filter beds; one tank-
aerator for treatment of sewage with compressed 
air supplied by an air compressor; one siphon-
aerator, which treats sewage by compressed air, 
which is supplied by the flowing stream of sewage 
through a hydraulic air compressor siphon; one 
gravel strainer, or roughing filter; four settling or 
sedimentation tanks; six secondary sedimentation 
tanks; ten sludge drying beds of the Imhoff type. 
Various types of screens, including a Riensch-
Wnrl screen. Various experiments are also pro- 
vided for the disinfection of sewage effluents and 
for various methods of treating and disposing of 
sludge and screenings. All of the units of the 
plants are constructed on a working scale, each 
one large enough for testing the actual operation 
conditions of a full-size plant. 

Some Considerations Affecting the Disposal of 

Sewage at Seaside Resorts: MARSHALLR. PuaE. 

For a distance of approximately one hundred 


and twenty-five miles the coast of New Jersey has 

an almost continuous line of summer resorts, some 

large and some small. Some of the considerations 

theoretical and constructive, affecting the disposal 

of sewage a t  seaside resorts may be briefly stated 

as follows: 
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The  Col7ccting System.-(1) Use self-cleansing 
re1ocitit.s where possil~lc, but  do not be  bound by 
them when they resi~lt  in a cost inconxmensurate 
with their benefits. (2 )  When self-clcansing veloc- 
ities can not be wisely adopted, make adequate 
provision for flushing. The sewers must be kept 
clean. 

2'7~ Disposal Plant.-(1) The plant mnst be 
adapted to great seasonal variations in now. (2) 
The capacity of the ocean to digest and purify the 
sewage, being the most economical and effective 
means of attairling t21i.i end, should be made nse 
of. (3)  Where bathing is  an asset, the discharge 
of crudc sewage to sea is not permissible. (4)  
Single-story tanks furnish in gencrd the method 
best adapted to treating the senage of resorts be- 
fore i t s  discharge to sea. (5) Nuisances from 
such effluent do not arise if tauks and appurtc-
nances arc  corrcctly plannod and the discharge ef- 
fected throngh a propelly dcsigned outlet, a t  a 
sufficient distance from shore, and in  ten feet or 
more of water. ( 6 )  Tt would appear from what 
evidence we now possess tha t  no ill effects to 
health result from the proper discharge of such 
effluent. (7)  Owing to the difficulties erlcountere(1 
in  work along the roast and under the surface of 
the  ocean, careful considelation mnst be given to 
durability and to the means of executing the woik 
called for by  the plans. 

Preservation o f  Wood:  P. A. &IAIGNEN. 
The railroads are said to  spend $J21,500,000 a 

year i n  cross tjes. I f  all these ties were treated 
properly by a good prescrvative process, it would 
be  possible to save more than $150,000,000 in 25 
years. Wood is cornposed of two principal parts, 
relluloso and sap. Cellnlose resists deray a 
lonq time. Thc dccny bcgins in the sap and ex-
tends to  the cellulose. I t  is therefore urged that  
some ways and means of removing the sap from 
the mood be  found. Many attempts ha le  been 
made to  render the sap proof against decay with- 
out removing it, but  the result has not been satis- 
f actory. 

The preservatives used in the United States in 
1913 vere :  308,373,359 gallons of creosote; 26,-
466,803 pounds of zinc chloride, and 3,836,'758 gal-
lons of other prescrvative~. I n  tha t  same year 
there were 153,613,888 cubic feet of timber 
treated by all preservatives. Of the creosote used 
only 38 per cent. >>as produced in this country and 
62 per cent. was imported. 

A t  present 30 per cent. of the railroad ties are  
treated. 18 a satisfactory method of impregna-

tion collld be  devised so t l ~ a t  tile wood could get  
the full benefit of a thorough penetration it woul13 
not be long before all the tics rrould be treated. 
Unfortunately the impregnation, as carried out  
now, doe3 not penetrate the wood saficiently. In 
experiments it was found that  one spccirnen from 
ahich the sap  had bren removed was impregnate& 
throughout the vholo ler~gth of the vood; whilst 
the other specimen of the same kind, but whose 
resins had not been extiacted, -as impregnated 
not more than a fcw inchcs from each end. 

The second scssion mas held on the afternoon of 
Wednes?ay, Deceiribe~ 30, Vice president Dr. 
Fredrrick W. Taylor and i'vIr. 0. P. IIood in the  
chair, with an  attendanctx of abont 95. The plo- 
gram of the session TTas as  follons: 

iM~cnicipa117ighwal/s--a Aot)Tem i l l  NnBldenance: 
TVr~~rann:IT. CONKELL. 
The three foremost problems involved in the  

operations of a highnray dep:lrtnleot are: Organi-
zation, maintenanre and construction. 

A good organization is essential particularly in 
so f a r  as  maintenance is corrcorned, as: it is  prac- 
tically impossible to  continuously and systcmntic- 
ally maintain parcn~ents and roads in first-class 
condition, in an oconomical manner, xvitlio~~t a good 
w,orBing oi.ganization built up along the lines best 
adapted to cope with tho conditions involved in this 
impo~tant  branch a€  work corning nndcr the juris- 
diction of a hiyhnay department. By this i t  is  not 
inteudctl t o  give Llio iinprcssion tha t  the mainte- 
nance orgmization should be separated from tho 
construction, as  separate organizations are apt  to  
result in an  overlapping of jurisdiction and a 
tendencg to  shift responsibility, and open up a 
field for  unlimited excuses as to  whether the con-
structiou or maintenance division is responsible 
for  any iinsmtisfactory conditioiis that may ariso 
selative to the pavements. Furthermore, it is ob-
rions tha t  the logical orgnnization to maintain the 
pavements is the one tha t  s a v  them laid and is 
familiar with el-ery detail of the oonstrnction, as  
very oftcn a knowledge of appareiltly trivial con-
ditions in connection with the construction bears 
an  important par t  in thc future maintenance. 

Routine mnint~naucc inc.liicies suctl worlr as tho 
regular street clcaning irr municipalities, and the 
clean~ng of country roads and gutters, and any 
other work of this character that is more or less 
roiitine and should bc porfornled under definite 
schedrilc. Tho streets i n  the thickly populated 
sections of the city shonld be  cleaned every day; 
in less thickly populated sections, every othor day; 
rvery third day, and so on until we come to  tho 
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country roads Fl~ich should be cleaned once a 
week, once every two weeks and some only once a 
month, depending upon the amount and character 
of the traffic ~vhich largely governs the frequency 
with which the cleaning shoula be done. The 
amount and schedule of work and the force neces- 
sary to perform i t  can be determined upon in ad- 
vance and carried on in a systematic manner 
under a regular organization, more or less mili- 
tary. 

General maintenance includes repairs to streets 
and roads, and involves different chararters of 
work, each requiring special lmon~ledge on the 
part  of those engaged in the actual performance of 
the physical work for  n-hich special gangs have to 
be organized. Stone block, wood block and brick 
repairs, for example, require skilled laborers who 
have made a specialty of this work and are em-
ployed under the title of pavers and rammers; 
while repairs to asphalt and bituminous pavements 
must be performed by men specially sltilled in this 
line of work, in addition to the necessary force 
engaged a t  the mising plants. Macadam road re-
pairs, the care of earth roads, and bituminous sur- 
face treatments, also require men specially trdneil, 
and while i t  i s  desirable to train the gangs for 
each particular branch of this work, such, for ex- 
ample, as bituminous macadam briilt hy  the pene- 
tration method, water-bound macadam, bituminous 
surface treatments and the care of earth roads, the 
three classifications, namely, block repairs, bitu-
minous pavement repairs (mixing method), and 
macadam, earth road and bituminous surface 
treatments, represent lhe three branches into 
which the organization i s  usually divided. 

Methods for the Bliminalion of Politics from Ad-
ministration of Highway Departments: LOGAN 
WALLERPAGE. 
We have a system, if i t  may be called such, of 

public roads approximating 2,300,000 miles. The 
people as a public corporation are yearly consent- 
ing to the expenditure of about $200,000,000 in a 
haphazard endeavor to make this vast road invest- 
ment pay. That i t  is a losing investment, con-
ducted on lines directly opposed to those of the 
best managed private corporation^., is  an  estab-
lished fact. It js estimated by road experts who 
have made a careful study of the various phases 
of the road question, that the American people 
yearly lose a t  least $50,000,000, directly and in- 
clireetly, because of their careless supervision of 
these tramc facilities. 

State supervision seems to be the first and most 
effective step toward obtaining satisfactory road 

conditions. But  there are certain evils for which 
the people of the state shorild provide safeguards 
in planning their system of state road manage- 
ment: First, the appointment in  each unit or sub- 
division of only that number of road officials nee- 
essary to do the definite duties required of each in 
that unit, and the necessity for distinct placing of 
responsibility for  work done. Second, some ar-
rangement should be made whereby the road o E -  
cials shall give the roads continuous and syste-
matic attention, instead of the existing irregular 
care, which has proved so costly in the long run. 
Third, the requirement of necessary qualifications 
which the road 01lici:il must possess to discharge 
his duties efficiently. Fourth, the demand that  
wherever practicable the incumbent of any road 
office shall be appointed because of his qualifica- 
tions, i n  this way avoidinq election of those who 
may prove more able polrticians than engineers. 
Fifth, road officials would best serve the people d 
the term of office were limited by merit, and not 
terminated a t  regular periods. Sixth, provision 
should be  made for a careful study of trafiic needs 
in the individual localities so that political con-
siderations may not be the deciding factor in  the 
location of. road improvement, distributing of ap-
propriatfons, and appointing of needed officials. 

Illinois has recently made a notable advance 
toward centralizing road control, and the placing 
of men on merit, as each county engineer takes a 
competitive examination, and is made an assistant 
to the state highway engineer, thus providing 
correlation and centralized oversight. I n  fact, the 
whole trend of state participation has been toward 
placing a broader scope of duties and authority i n  
the central state department. This continued 
trend, i t  i s  hoped, mill be one of the main factors 
in solving the problem of supervision, while the 
intelligent application of the merit system in ae- 
curing this skilled wpervision in road work is  the 
only promising method of eliminating politics 
from road administration. 

PFant Inspeotion for Pavema?ats: J u ~ m sADLER. 
It lias been a recognized f a r t  that the complete 

inspection of any engineering structure begins 
a i t h  the materials to be used in  that structuie, 
and i t  is safe to say that  this statement applies 
n i th  full force to street and roadmay pavements, 
in which such a wide variety of materiala is  now 
being used, and i n  which the l ife of the structure 
depends so very largely upon the strength, dura- 
bility and suitability of the materials in resisting 
the effects of traffic and the atmosphere. The 
fact, however, that so many uncertainties and diffi-
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culties exist even to-day in regard to fixing the 
desirablc qualities of many paving mixterials is a 
certain indication that this subject has not re-
ceived the close study and systematic observation 
that its importance merits; furthermore, while 
thcre has becn too great a tendency in some lines 
to charge all failures to the nlaterials used, or 
sonle onc of them, rather than to the methods of 
construction, i t  is dso certain that a considerable 
proportion of failures in paving work can still be 
traced to the use of materials, which, if not actu- 
ally of poor quality, eere unsnitable for the con-
ditions a t  hand. 

The desirable scope of plant inspection must 
first be established before the actual duties and 
details can be determined. Thc work nlay be con- 
fined to the ge~lernl inspection and sampling of 
materials and mixtures, requiring nothjng more than 
that the contractor shall hecp within the more or 
less broad limits of tho specifications, hilt allom-
ing him discretion and vxrj:~tions aithin these lim- 
its. Going a step Ihcyond this idea, the illspection 
may be carried on as actual plant control, in 
nhich the highway organization assumes the right 
to specify narroner limits for a given piece of 
work as to nmount of bitumen, hardness of the 
asplialtic cement, temperature of mixtures, and 
even to some extent the exact details of the 
metiiod by which thcse mixtures are to be ob-
tained. The latter plan, that is, plant control, is 
the logieal one to follow on standard, if not 
patented pa\wnents as %ell, from the standpoint 
tliat the organizatio~l which formnlates the specifi- 
cations should also be most capable of regulating 
their application. 

Specifications cover in.^ the  Bolling of Boad Crusts 
of Various T y p e s :  MAJOR W. V. CROSBY. 
The assurnption is made that the contract and 

specificat~ons are to bc in the more usual form 
nndcr rc-liich the contractor is "to furnish all the 
labor and materials and do all the work." 

Before proceeding to detail., it scems necessary, 
for the sake of clearness, to state certain general 
principles in regard to specifications. 

I n  the first placo, while it nlay bc necessary 
sometimes to rcstrict in details the methods to  be 
follomcd, gene~ally i t  will be found more satisfac- 
tory to specify the results to be obtained rather 
than one exact method for reaching the result. 
Elmticity for meeting variations in conaitions en- 
countered will then not be wanting. This is espc- 
cially true as  regaras rolling. 

Semndly: Where necessary the methods o f  pro-
ducing the result may be limited by specific de-

scription but this should be done only when un-
avoidable for the insurancc of proper results and 
for preventing the production of a result which 
mill be offered for acceptance as "just as good." 

Thirdly: For economic reasons as much elaslic- 
ity in the provisions for limits, in the descriptions 
of the machiuery or tools allowed for use, should 
be g i ~ e n  as i~practicable. 

Fourthly: The specification of the result to be 
secmed should bo absolutely definite, clear, and as 
brief as  may be consistent. The specification 
should so describe the prodnct that no more room 
for argument :is to tlic fulfillment of the specjfica- 
tion mill exist than will be occupied by a few 
y~lcstions whose answers can and ~ n n s t  be dcter- 
mined by scieutific methods, such as physical or 
chemical analqses and arithmetical calculations or 
n~easurenients. 

The author cites the folloming specification cov- 
criug lhe rolling of thc socond collrsc of a ma-
cadam road ar embodying the fundamontal prin- 
cq~les cited. 

Second Course 

"After the metal for the second eonrse shall 
have becn spread to the proper thickness and 
cross-sections, i t  shall be rolled as hereinbefore 
p lo~ ided  undcr the head of 'First  Course,' ex-
cept that n-:~ter, i n  connection with the rolling, 
shall bc used as follo~vs: When the rolling shall 
have becn carried on to the point ~vhcro the metal 
of tho se~ond  eourse vill  not gush or 'weave' 
ahead of the roller and any depressions or un-
evennesses have been properly remedied, as pro-
vided, thc rolling shall be interrupted and a thin 
layer of sand, screenings or other approved bind- 
ing material, shall be evenly spread over the sur- 
face of the second colrrse motal with as little dis- 
turbance of the latter as possible. The quantity 
of fine material so applied shall be just suficient 
to cover the metal and care shall be exercised to 
avoid its use in excess. Water shall then be 
sprinkled on the road\vay surface and the rolling 
a t  the same time resumed, the quantity of water 
used being such as rvill prevent the fine material 
from ticking to the myheels of lhe roller. The 
combined watering and rolling shall be continued 
until the voids of the metal ahall become so fi11cd 
with the finer particles as to resnlt in a wave of 
water being pushed along the roadway surface 
ahead of the rollcr wheel. The watering and roll- 
ing shall then be discontinued until the macadam 
shall have dried out. Tf then the metal shall be- 
gin to loosen and to appear on the roadway sur-
face, or if the voids in the metal shall appear to 
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be not properly filled, the natering ancl rolling 
shall be resumed with thc application of only as  
much additional fine material as may be  necessary. 
Any depressions or unevennesses appearing during 
the above operations shall be remedied by tbe con- 
tractor as here:ul?efore prouidetl, and mhen com-
pleted the mac:ldam shixll 1.xe nnifolm, firm, com-
pact and of a t  least the thickness required and 
hall haxe an  even surface nowhere departing by 

more than one inch from the grade and cross sec- 
tions shomn on the plans." 

Li f e  of Boltd Isswes for the Co??strztction of Stcite 
Highz~!nys:E. P.GOODRICI-~. 

Pi?~ancinZ Problenzs Involved i n  the Selecliolt of a 
Suitable T y p e  of Boud or Pnvenzent: JOSEPI1 
11. CONZELMAN. 
The most common n~ethods of obtaining funds 

for highway improvements are : by general tax-
ation, by special taxxiion, by asses~ments on those 
particularly benefited, by bond j~sues and by com-
binations of those melhods. A large part  of the 
work done by state highvay departments is  
financed by appropriations from the general tax. 

The pa~ring nrork of many cities in the Unitell 
States is paid for  n i th  money secured by assessing 
the abutting property. gome re)enuc is collected 
in this may in a few rural districts. Special ns-
sessments are not, honerer, very popular or just in 
those v&rsely settle6 sections became of the large 
extent of abutting property om-ned by individuals, 
and the low property value. Where assessments 
are practicable and are paid immediately, this 
method is an  econortiical means of financing high- 
v a y  improvements. 

Bond issues have come into general use as a 
means of obtaining money for state and county 
highway a-ork, whrre a large amount of construc-
tion is planned. They render large sums of money 
available for immediate use, making possible a 
large amount of improvement which probably 
could not othernise be financed. Bonds have been 
issued, however, i n  many localitiei; with little con-
sideration of the principles of economics. Money 
obtained in this way has been used to  build roads, 
parts of rvhich, a t  lcast, h:tvc tvorn out long before 
the bonds issued were redeerriable. I n  otlier in- 
~ t ances  no prov~sion has been madc for retiling 
the bonds. 

Bonds issued for a period of years not grcater 
than tile life of tlie roads vhich are to  be  built, 
ulien proper provision is made to retire them, is 
certainly an economical metho6 of obtaining 
money. Tho eonditious in somcx parts of the 
ec,untry, for example, in  the grain districts, nould 

seem to justify the issuance of bonds mhose term 
extended beyond the life of parts of the Ilighways 
built, if money for  the n-ork could be raised in no 
other way. Where fifty-year bonds are used to  
finance the building of roads or pauements, the 
faires4 method, to the present and future genera- 
i.ions, of redeeming tbe bonds and providing for 
the necessary reconsirnotion during the life of the 
bond, is that  method nbicll distribntes the cost of 
t l ~ e  improvenient most erenly anlong those deriving 
the brnefits. The n~ethod n-hich nrill most closely 
accomplish this endeavor mi s t  provide for  the 
ficterniination of the life 04 the several parts of 
:he improvement, and, on the basis of this determi- 
nation, distribute Ihe coct of the improvement. 

Prelinlinary Szi~vcys oiwd 3 f c ~ p p i n g  of National 
L7ig7zways: CII~EI~ES DAVIS.TTENRT 
A national highwily must he interstate, They 

must be located alol:lr the line of densest popula- 
tion so they may carrJr the heariest traiKc. This 
is between the l a g e  cities and those lyine betncen 
then1 on the center line of mater shrds. Fifhy 
thousand miles of snch n:rtional highways will 
serve, 111 tlie counties through nhich t h c ~pass, 88 
per cent. of the urban and .5R per rent. of the rural, 
or a total of 69 per cent. of the people of the 
United States. I t  is here that  the greatest rural 
population and tonnage will he qer\,ect tlie best, 
not by  so-i-xllcd ladial  roads from railroaa sta-
tions or torcns. Jf a systein of 100,000 miles was 
built, snch roads ~vould carry qo nearly the entire 
r u r d  tonnage as to make tho balance negligible. 
Tho data for locating such a system has been se-
cnred for the forty eight states. Seventeen have 
been completed, engraved and printed. Five more 
are  ready for  engraving. Every named place on 
these highways n ill he S~IOPI?I, whether city, town, 
village, hamlet, post ofHce or otherwise. Slso ad- 
jacent communiti~s are shown. These maps will 
be st:lndard and will require but little revision to 
kcep them accurately up-to-date. The scale is such 
that straightening or relocating a road bctmeen 
two places will not reqnire alteration of the maps. 
Tf a tranic census vcre  taken on the alignment of 
such a mileage we mould gain conclusive evidcnce 
as to the correetncss of the ahore stntcments and 
thus avoid costly and f a t d  errors. When com-
p l ~ t e d  these maps will occupy a volume 5 in. X 10 
in. of onlp 100 pages (50 sbeeis 10 in. X 10 in.) 
nliicil 3Qith 4.1- pages of  iucies of every r~amcd place 
\rill only he 2 in. tliiclr, including maps and index. 
TTTllen compared wit11 maps availahlo at  prescnt 
their usefulness and convenience are a t  once ap-
yarcnt. 
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C o n ~ t r u c t ~ o ~ ~of Jrigh?licly~uiith Convict Lahor in 
Tes t  Virginb: A. D. W~r,r,rAars. 
The labor of the prisoner shonld not be ex-

ploited for  the profit of a few nnd to the detrllncnt 
of the honost laborer, t)nt in justice to the man in 
prison and to  society the prisoner slinuld be given 
some useful and beneficial employment. This em- 
ployment should l ~ e  of such a natiire as to give 
back to society in a measure atonenlent for  the 
debt of transgressing society's lans, so that the  
prisoner will feel tha t  he has rendered a just com-
pensation for his own acts. The labor should be  of 
stich a class as would render the broadest service 
to  all of the people, and not infringe upon the 
rights of any free laborcr any more than possible. 
But  the free l i~boler should not aplr that society 
support an  idle psison population so that lie might 
monopo1:ze all the rcorlr. 7'110 flee laborer has as 
much right to aslr a penyion, and nonld do society 
ntrich less harnr in procuring a pension than in  
compelling the suppol L of an idle criminal popula- 
tion ~ rh i eh  will lurn  on to society a n~ealrcned 
bunch of men. The prisoner for his olvn good 
must be employed. This labor s h o ~ ~ l d  givenbe 
upon some class of property or the improvement of 
some class of property held in common by all the 
people. Therefore, imprnvemeni upon the pnblic 
roads is a class of derelopment that benefits every- 
body. This is public propelty, implored for  public 
advancement, and the prisoner I~einp a public 
charge ran  here be justly used for  the puhlic's 
good. 

The great good that can come to the public from 
the use of any prisoner or prisoners is not his 
labor, bur is the improvement of the individnal by 
making of him a and beneficial citizen,~ ~ i e f u l  
An invcstIgation on the pal t  of tho writer rero:ils 
tliat men or prisoners n-orked in the open air  under 
a system wherein appeals can be made to the bet- 
ter  manhood in  their natures make hotter citizens 
than t h o ~ e  employed in  confinement. 

West V l rg in~a  has a law which provides tliat the 
prisoner may clert to labor prior to his trial in case 
he is  denied bail and is unable to give bond. T h ~ s  
i s  a humane step and offers an opportunitg for the 
man who has been wrongly accused to keep up his 
mugcles ana  to pro5ide in a measure for  his fam- 
ily while being detained. The law nt the present 
only permits payment of 50 cents per dny if re-
leased or gives a credlt of $1.00 per day on fine if 
convicted. The writer believes that  this should he  
made :L credit of $1.00 in case of release. The 
writer further believes tha t  prisoners who morlc 
upon their honor and g i ~ e  good service shonld re- 

eeire a wage nhich should bo ietained 11nti1 the 
expiration of the sentorice or in case of needy fam- 
i l~os  be given to  them. Because a man has trans- 
gressed a law and 1s deprived of his l i l~er ty  is  no 
reason why he should not rotain his responsibility 
to 'his family and society should give h i ~ n  this 
p r iv i l e~e  because oftentimes the innocent wife and 
children are punished more than the man in 
prison. 

Maltsation of Shor t - t~ rm Convicts for  Tligkway 
7rork in Georgia: .TAME", L. 81'1'1hPTl"ORD. 

To sectire accurate data to form a basis for  the 
investigation of road ~~o7 .k  con-for rvisdemeanant 
victs, a questionnaire was prepared and sent t o  
every county in Georgia and the rosalts obtainea 
are presented in a condenseti forrn In this prelim- 
inary report. 

The State Prison Com~nlrs~on reports that  prac- 
tically all of the misdemeananl and felony ronvtcts, 
with the exception of the Tomen and those in poor 
health, are employed in some phase of h ~ g h v a y  
nork;  2,41-1 misderrieanant and 2,740 felony con-
r i r t s  rrere by 121  cortrlties during 3 914. 

Tiegardless of the ki1.d of xork  undertalren by a 
convict @ng, the folloning factors mill be in-
volved, the usual lntclost on the first cost and de- 
preciation of t h ~  equipment of zhe annual expense 
of maintaining the convicts. Tho economical ~ o l u  
tion i s  to so adjust the size of road gang as to 
render the sum of thme factors a minlmnm. 

According to reports recelvcd and actual experi- 
ence, nhich may be s:tid to  have pas& the oqor i -  
mental stage, a pnard can mo91 economically and 
advantageonsly handle Bf  teen men. The nnmher 
of units composing a gang qhould be proportion- 
alely deterlninecl by such factors as the expense 
per man, m1le:lge of loads to be constructed and 
repaired, the character of the qork  to he done, tho 
class of men in the gang, and the equipment pro- 
vided. The expense pel Inan both as to food and 
guarding a t  night increascc, rapidly a s  the number 
of men in a gang f:tllr, brlo\v thirty and decreases 
jript as rapidly as the gang increases by  units up 
to a certain limit. One night guard can handle a 
camp of ninety con~iclb cliiite easlly since the day 
guards sleep near by and a le  ready to  give him 
assistance at any time. The guards act as road 
forenlen, henee tho expense of employing foremen 
1s obviated and balarltcd by guard hire. The 
guards shouild he hire& a t  a .;t~pulated amonnt and 
their r ages  gradual17 raised as they become more 
eflicicnt foremcn. ARTIIURIt. BTANCEARD, 

Xecretary 
(To be contbnucd) 


