
Golf Course Construction
from the

Greenkeeper's Stand poin t

By EDWARD B. DEARIE, JR.
Noted Chicago Greenkeeper and Golf Course Architect

CHAPTER III-Moulding the Course

THE most artistic golf courses are those
upon which the least attempt has been
made to modify the natural topography

of satisfactory sites.
Nature is The Great Artist and, while the

landscape may be changed in appearance, there
is seldom much improvement. Harmony of
proportion and form may always be observed
in natural environments. In moulding a golf
course, therefore, it is best not to endeavor to
excel N ature-bu t to cooperate with her.

The game of golf, however, was man's own
idea and he originated the idea of placing 18
holes in sequence to test the patience and skill
of the golfer. It is believed by some that the
placing of traps, pits, bunkers and hazards to
bewilder the player was the idea of the Devil.

After a club has secured a satisfactory site,
it is anxious to accomplish one object: to trans-
form the property in to the most artistic golf
course permitted by its resources.

Money is Not Everything
THE amount of money available for this

transformation does not always materially
affect the result. Sometimes common sense is
far more effective than an abundance of cash.
While: funds are necessary for the creation of a
golf course, it is not desirable that they should
be spent with reckless abandon. For every
dollar wisely spent in golf course construction
about two dollars are wasted. Such extrava-
gance is inexcusable. The courses upon which
the most money has been wasted are certainly
neither the most beautiful nor the most satis-
factory. If the amount. of money spent in
construction determined the calibre of links,

there would be many more championship
courses in United States.

Efficien t business-like methods should be
adopted by a club as soon as it is organized.
The spending of the sums required for the
creation and operation of golf courses require
such management. Nowhere can wisdom be
used to better advantage. An attitude of in-
difference on the part of club officers is quite
unfair to the membership. The spending of the
thousands of dollars involved is no mean re-
sponsi bili ty.

The master plan su bmi tted by the golf
course architect to the development commi ttee
should be given the most careful consideration.
The arrangement of the holes, which requires
the greatest ingenuity, should be carefully
checked and an effort should be made to ascer-

I ,
tain if the lay-out utilizes the na,tutar features
of the property to the fullest extent. :Fortunate
is the club with a competent civil engineer for
he may explain the proposed design so that it
ma y be visualized.

Specifications submitted by the architect
should include an estimate of the number of
cubic yards of dirt to be moved, the number of
feet of tile and pipe lines, the number of acres
to be cleared and all other details likely to
affect the cost of moulding the course.

Letting of Construction Con tracts
COMPETENT golf course contractors

should then be furnished blue prints of the
master plans and copies of the specifications
and invited to furnish bids. The quotations
will provide. club officials with data upon
which to base intelligent action. Salesmanship
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should not be the controlling factor in the
awarding of the construction contracts.
Many clubs, which have been influenced by
flowery promises, have later faced treasury de-
ficits.

Rightfully, the course architect should be the
representative of the club and should not be
financially interested in the construction work.
His advice can be of far more value then. He
should be called upon as a consultant in the
awarding of the construction contracts and
should have his own engineering crew and
construction superintendent on the job to see
tha t the course is laid out according to the
master plan.

Whether the construction work should be
handled by one contractor or several is a ques-
tion requiring forethought. Each practice has
certain advantages. When the work is given
to one general contractor, the club may look to
him for strict adherence to the lay-out and can
hold him responsible for variations. When
several contractors are awarded independent
contracts, it is somewhat difficult to fix respon-
sibility. However, the various phases of golf
course construction require the services of
specialists. Clearing the site, moulding the
terrain. installing the drainage and irriga tion
systems and landscaping the course all require
the attention of men experienced in these re-
spective fields. If such men are available,
probably it is better to take advantage of their
serVICes.

Actual bids should be furnished before the
real work is commenced. "Estimates of prob-
able cost" are practically valueless. Such
guesses are always exceeded and the difference
is invariably at the club's expense. Inability
to submit a definite price indicates a vague
opinion as to the cost of the work and perhaps
this shows an unfamiliarity with the work at
hand. Bids may be submitted contingent upon
the number of cubic yards of dirt moved or
the number of feet of tile or pipe laid before
the job is completed. Sometimes there is a
change in specifications. Information furnished
by the architect should be sufficient for the sub-
mission of bids. If not, bidders should have
the privilege of inspecting the site.

The Cooper Putting
Green Mower is equipped
wit h Briggs (,. StraHon
4-cycle gasoline m 0 to r.
Independent fingeT tip
control fOT all o.,erations.

State _City _

Before the season becomes too far advanced, acquaint:
yourself with this wonderful time and labor saver .•• Mail this coupon
today for complete information, specifications and prices.

Desig.letl to Ileip Yo.. Suve
CI.lb F'llIds

Cooper Putting Green
Mowers come equipped with
metal grass catcheT. At
sma II additional cost the
Cooper brush attachment,
is available, for aerating the
soil, brushing in tor dress-
ing and cleaning of debTis.

(:;OOPER ~ • .l~XUF.l~CT'; R IXG C~O~' I•.l'X'~
:;.':1 S. FlrHt ..~"e. ~'nrHlu.llt()"'n. lo,,-n

Please send complete information, specification. and
price. on your Putting GTeen Mower to

The very next time you go out on your gTeens to trim the
grass or to roll and brush the turf, consider for a moment just how the
Cooper Putting Green Mower would serve to make each task more easy.
This self-powered mower is light in we i g h t, short coupled, perfectly
balanced and extremely easy to operate. It is equipped with a full 20
inch, high-speed, seven blade reel with independent drive a~d is reversible
for self sharpening. Reel and bed plate comprise one qUick detachable
"drop-out" unit, pioneered by Cooper.

This reel trims the turf gTasses to peTfection and the
large traction roller levels the turf after each cuHing •. This roll e r. is
assembled in sections with differential action thot permits easy turning
without injury to turf. Independent roller dTive makes the use of a
transport cart unnecessary. The mower frame is light but strong, being
constructed of steel and aluminum alloy. Ball and roller bearings are
used throughout and all gears are packed in grease.
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Cut 18Greens in 5Hrs.18 Minutes

Cuts Labor Cost 58 Per Cent

It

Users

Endorse

New York Office. 5(f] W. 56th Street

Jacobsen Mfg. Co.
Dept. 11 RACINE, WIS.

Our descriptive literature gives the mechanical details of the
Jacobsen Power Mowers. Read it and get the experience of
prominent greenkeepers of nationally famous golf courses who
u~e Jacobsens exclusively. Write today.

Am not in a position to give you figures, but will say Jacob-
sen Power Putting Green Mowers mean a saving in trouble and
at least 100 per cent expense, and when done it's done RIGHT.
W. A. Hoberdier, Edgewood Golf Course, Canton, Ohio ..

Regardinl{ the cost of mowing the greens with Jacobsen Power
Mowers as compared with the ordinary greens mower, would
say that we have made a careful comparison and find that we
can save ourselves 58 per cent of the labor cost. T. K. Harris
Co., Tam O'Shanter Public Golf Course, Canton, Ohio.

For 1927 our expense totaled $1993.27 for cutting greens. trim-
ming around greens and tees, and cutting tees. In 1928 we
purchased one of your 24 power putting green mowers and
one 4-acre power mower. Our expense that year being $1493.10,
a saving of $500.17. Last spring we purchased two more putting
green mowers. Our labor expense for the season being $1072.80,
a saving of $420.30 over 1928 and $920.47 over 1927. Erich W.
Pahl, Greenkeeper, Interlachen Country Club, Hopkins, Minn.

-the laborer leaving the tool house and returning cut 18 greens
in six hours and twenty-three minutes with your 19-inch Putting
Green Mower. The same man in another test with your 24-
inch mower cut the 18 greens in five hours and eighteen minutes.
F. F. Neff. Chairman Greens Committee of the Kenosha Club,
Kenosha, Wis.

Send for Interesting Information

Saves $920.47 with the Jacobsen

100%Saved-Does Work RIGHT

A Time

Tested

Product

EVIDENCE
Proving the Superiority of

JACOBSEN

Power Putting Green Mowers

Bids for Clearing Land
BIDS for the clearing of the land require a

personal inspection of the property. Usu-
ally the bidder will visit it with the course
architect. The price for such work is based
upon the approximate number of rocks or
stumps to be removed per acre.

The contract should specify that all stumps
should be piled up and burned. Frequently,
they are merely blasted out of the ground with
dynamite and the fragments left on the pro-
perty. There should be a distinct"understand-
ing in regard to the timber. Sometimes a small
power saw may be rented and used to advan-
tage to cut the tree trunks and limbs into suit-
able lengths to be used in the construction of

"rustic shelter houses. If enough lumber is
available, it may even be used in the clubhouse.

Unless other arrangements have been made,
the clearing contractor usually appropriates
the timber which he clears from the property.
His contract should set a time limit as delay in
this pr~liminary work is likely to prevent the
sowing of the turf at the proper time.

Rush work is seldom desirable. Too often
the job is negligently done and necessary details
are neglected. Clubs often delay approval of
master plans and postpone ra tifica tion of con-
tracts until it is necessary to rush construction
work in order to have the course ready for play
by a certain specified time. Besides the incon-
yenience, there is likely to be added expense for
labor.

The weather may interfere with the normal
progress of the work. Sufficient time must be
allowed for new Iy moved dirt to settle in to
place. Otherwise, the condition of the course
may be ruined after acceptance of the work
thru the appearance of pot-holes and sunken
ridges on the fairways.

Construction work may be done at any time
of the year when the condition of the ground
and the weather permit. Frozen or muddy
soil should not be worked. The former is
almost impossible to dig and the latter is in-
clined to cake and congeal into a mass which
later bakes and hardens. Dried mud cannot be
modified and will not grow turf.

Equipment Depends Upon Contracts
THE equipment to be used will depend upon

the contracts. In almost all cases contrac-
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tors will furnish the equipment and relieve the
club of all responsibility. However, it is well
for the club to know whether or not the con-
tractors are prepared to use the most efficien t
equipment. This may make it apparent
whether or not they are able to perform the
work properly. Few contractors in other fields
are able to build golf courses and the selection
should be m.ade from those who have had ex-
perience in this field.

Now there are some very competent golf
course contractors. Generally, contractors will
hire their equipment on a day-to-day basis.
This obviates the necessity of paying rental
for the equipment when it is idle on account of
weather conditions. Usually such equipment
is accompanied by competent men to operate
it who are responsible for its care.

The most efficient equipment usually will
be found the most economical. Select the equip-
ment which will do the most work in the least
time. Capacity of equipment is more impor-
tant than cost per day. Frequently, the equip-
men t which costs the most to ren t, is the
cheapest.

A Piece of Cocoos Bent Turf
Because of the fine turf producing qualities of this Creep~ng

Bent, it is meeting with favor in. sections other than. the Pac.dic
Coast, where it is already recogmzed as the outstandmg Putting
Green Grass ..

\Ve offer the trlle Cocoos Bent, the finest of the AgrostJs
maritima grasses, in scaled bags.

For the Fine$t Turf, Sow Bent

Grass Seed
of Known Quality

TESTED fir PURITY and GERiVlINATION
South German Bent Colonial Bent Rhode Island Bent

Cocoos Bent Special Puttlnlt Green Bent Formula
Superfine Falrway:Formula (with Bm/) Bent Stolons

H'IJolesale prices on above, or allY other turf grasses, Oil req'lest.

fiJmnpprl1ffultu.~
Spedalisls in Golf Grass Seeds and Equipment

30-32 Barclay St., New York

THE
GREENKEEPER

is the only expert needed when it comes to the
actual installation of Mc WANE Precalked
Joint Cast Iron Pipe in golf course irrigating
systems.

He can take up the job where the golf archi-
tect leaves off, and lay pipe with his ordinary
force. The joints are already made--in the
pipe bells ready to merely finish on the job.

And McVV ANE sizes are small enough for a
COlVI:PLETE system of ONE KIND of rust-
proof pipe. Only lVlcWANE makes the full
range of golf course sizes in cast iron pipe.
11;4 inches thru 12 inches.

At least investigate. Learn the prom-
inent courses using lVlcvVane alone.

MeWane Cast Iron Pipe Co.
Birmingham Chicago Philadelphia Dallas

San Francisco Los Angeles Denver
Portland Salt Lake City Provo, Utah

Large quantities of dirt may best be moved
by a No. 206 P. H. Dragline with a 45-foot
boom and a cubic-yard bucket. This machine
is able to move about 88 cubic yards per hour
and has a wide range of operation. Next in
efficiency is a steam shovel with a 20-foot
boom and a cubic yard bucket. This machine
can excavate about 55 cubic yards per hour
but its range is more restricted because of the
shorter boom. Both machines require an oper-
ator and a ground man and are equipped with
ca terpillar traction. One of these machines may
be used to advantage and sometimes several
when the plans provide for a lake or lagoon.

Di tching Req uires Care

pOR dit~hing, .care ~hould be taken to sele~t
a machIne whIch wIll cut the required maXI-

mum depth. While the average trench depth
is only three feet, sometimes it is necessary to
la y a pipe or tile line through a hill and to dig
a trench as deep as ten feet. The capacity of
the average ditching machine is about 300 cubic
feet of soil per hour. At the usual speed, made
by these machines, two men will not have
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much trouble in following behind and instal-
ling the pipe or tile lines.

Backfilling should be done by a tractor with
a mould-board or bulldoser in front. No at-
I .

tempt should be made to level the surface of
the refilled di tch for at least three weeks in
order to give the dirt a chance to settle.

For grading slopes large fresno slips which
have a capacity of a cubic yard, will be found
most efficient. These may be pulled by tractors
but the weight of these has a tendency to pack
the soil and when turning, tractors often tear
down slopes. For finish grading horses will
be found more desirable. They can turn in a
shorter radius and do less damage to the slopes.
While they are slower, their work is somewhat
more efficient. Four horses are recommended
for every scraper. Three horses will work
faid y well for the first few hours of the day
but after that they tire. One two-horse plow
will be required for every three four-up slips
to loosen the soil. If rock or baked ground is
encountered, the plowing is doubly important
and will call for the use of a railroad or breaker
plow which is heavy enough to sink into the

~alo-~lol- 101-
B.-o,vn-Pateh

developed as a result of experiments by
Green Section of U. S. G. A. Controls both
large and small brown-patch most econom-
ically. See Prof. McClure's article this issue.

Write For Booklet

I Mallinckrodt Chemical Works
St. Louis Montreal Philadelphia New York

hardest ground.
The quantity of equipment to be used will

depend entirely upon the amount of dirt to
be moved which varies greatly. The maximum
distance from trap to center of green usually
is not over 125 feet but the quantity of dirt to
be moved varies from 500 to 3000 cubic yards,
depending upon the design of the green site.

Timekeeper Should be Installed
BEFORE construction work is commenced,

headquarters should be established on the
property and a timekeeper installed. He should

NUMBER 11 GREEN, MERION CRICKET CLUB, PHILADELPHIA
This is one of the most famous two-shot holes in America. It is here that the National Ama-

teur Championship will be played in September
Photo by H. Armstrong Roberts, Philadelphia
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A Real Golf Course Sprinkler

THE SLOW ROTARY
Mounted on a Sled or Roller Base as desired

A Putting Green can only be maintained properly
with a perfect sprinkler-one that distributes the
water evenly, gently and slowly.

The SLOW ROTARY, on account of its very wide
coverage (100 ft. on 50 lbs. pressure), is partic-
ularly well adapted for F AI RW AY watering.

Send for Catalog and if sample is desired state
the water pressure.

Campbell Irrigation Co.
MALCOLM C. LUDLAM, Proprietor

Woodbury New Jersey

lIyper-
numus

A Super Quality 01 SoU Humus
A Cultivated, Prepared SoUOrganic

NOW~1,jg:t~~
sure the m
NOW against
midsummer heat

and autumn drought. Hyper-Humus is the
best moisture holder and soil improver.
In the 1929 drought it saved thousands of
acres of greens, fairways, tennis courts and
lawns from destruction.

Write for literature and our special sug-
gestions to greenkeepers gained by actual
opera ting experience.
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be made responsible for the receIvIng of sup-
plies and should prepare either a weekly or
daily report of construction and all material
details SQ that the progress of the work may
be con trolled. Records of the facts should be
made in duplicate and given to the interested
officers of the club.

At least a month before the dirt-work is
commenced, an engineering crew under the
direction of the golf course architect should
commence staking out the grades. Three men
will require about a day to stake out the aver-
age green. When the preliminary levels have
been reached, restaking will be necessary as all
the contours cannot be indicated by the first
set of stakes. Careful supervision of this work
by the architect will enable him to individual-
ize each green, trap and bunker.

Greens require very careful grading. The
maximum slope should not be over 1 foot to
35 feet. Greens with steep slopes are not sa tis-
factory. Surface drainage requires careful con-
sideration. Storm water from the greens should
be prevented from draining into the traps. The
con tour of each green area should be made to
blend with the surrounding landscape.

A fleet of tractors may often be used to ad-
vantage in conditioning the fairways. All
pockets should be leveled from the surface. If
any ditches have been dug, the backfill should
be properly graded after settling. Fairways
should be marked so that the lath stakes dis-
tinguish them from the rough and to assist
sowing the seed. The tees should be graded
carefully and levels should be taken with a
transit. All work should be inspected very
thoroughly before approval.

While the course is being moulded, it is often
possible to proceed with the drainage and ir-
rigation work to advantage too. Before this
can be done, careful plans must be made. These
should be given immediate consideration right
after the master plan.

Common Sense is the Best Guide

CaMMON sense is the best guide for the
actual procedure in construction work.

Where wooded areas and swamps do not inter-
lere, it is often most practical to move directly
across the property, completing each piece of
work in the path of the progress. Areas broken
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TORO KOPPER'S
Equipment Sulphate

MILORGANITE
FRIEND
Sprayers LECCO

The finest grass seeds

ECONOMY Specially cultivated
Sprinklers Bent Stolons and

all kinds of proven
maintenance equip-

STANDARD ment, supplies and
Products parts.

Water Hose must be of the best ma-
terials and workmanship that can
be obtained. This, we have accom-
plished in

"GOLF COURSE"
CAN FURNISH YOU

QUICK WITH:

Super Par
Golf Bose

To meet the demand for
Golf Course Work today-

The Philpott Rubber
Company

1381West Third St. - Cleveland, O.

It is constructed with two braids,
special three ply cord yarn, extra
thick black smooth rubber cover that
will withstand the roughest use.

Write, wire, or telelJhone for promlJt IJersonal service

THE GOLF COURSE SUPPLY CO.
Dept. N 3049-3051 Carnegie Ave. Cleveland, Ohio

Long Distance Telephone: CHerry 7220 or 7221
A. E. FLACK, President H. J. STREICH, Sec'y.-Treas.

FREE: Big, illustrated catalog-Write for it.

KiDs the Worms-SAVES the Grass
One application of "ELECTRIC" Worm Eradi-

cator will bring up the worms so that they can
be swept away. This is far better than killing
them in the soil where they attract ants.

"ELECTRIC" Worm Eradicator not only kills
the worms, it saves the grass. In many years'
use on more than 700 golf courses, it has never
been known to injure a putting green. On the
contrary. it checks "brown patch". one of the
most insidious enemies of your turf.

Why risk injuring your turf, when "ELEC-
TRIC" Worm Eradicator will rid your greens of
worms safely?

Write for Free Folder and prices
We gladly ship on approval-you take no chances

up by deep ravines and encumbered by out-
croppings of rock require special attention in
order not to cause any delay.

The efficiency with which a construction or-
ganization is managed often decides the quality
of its work. Day-labor requires the most care-
ful supervisioI1' Best results will be obtained
artistically when foremen and sub-foremen
understand golf and realize that they are not
merely moving dirt but are creating the pic-
ture of a beautiful golf course.

To lessen maintenance cost and to eliminate
the necessity of reconstruction work in the
future, proper attention to construction work
is most desirable. Upon it depends many times
the failure or success of the country club. With
steam shovel, drag line, plow and scraper it
is possible to mould the surface at will and to
create effects and features which can but rarely
be found provided by Nature. Superb haz-
ards and attractive greens have been built on
land once thought impossible to develop.

Next Month: Chapter IV-Drainage on
the Golf Course.
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