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This year, half the fun
of golf is the new

Westinghouse electric car.

Every game's a joyride, because this beauty is all car. Big

tires that smooth out the rough spots. Foam-cushioned
seat that adjusts to every rider's comfort. Four wheels
for ground-hugging stability. Automotive differential.
Powerful 4¥2-hp Westinghouse motor that purrs over
the slopes without slowing down. And motor effi-
ciency stretches battery life.

The new Westinghouse four-wheeler is as easy
to maintain as it is fun on the fairway. It takes no
more space than ordinary three-wheelers. Bolt-
on steel body panels make'maintenance or

replacement a snap.
Send for details today. Write Westinghouse Electric

Corporation, Electric Vehicles Dept. 7824,

& Box 868, Pittsburgh, Pa. 15230.

>

You can be sure...if it's Westinghouse @
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Investigations into the nature of
thatch and methods of its de-
composition.

F.B. Ledeboer and C.R. Skogley.
1967. Agronomy Journal. 59(4):320-
323 (from the Department of Agron-
omy and Mechanized Agriculture,
University of Rhode Island, Kings-
ton, Rhode Island 92881).

The physical composition of
thatch from a twenty year old vel-
vet bentgrass turf which had not
been topdressed was examined.
The thatch was two inches thick.
Leaf remnants were found only in
the surface layers which indicates
that the soft tissue was rapidly de-
composed. The lower three-fourths
of the thatch layer was composed
of vascular strands and the nodes of
bentgrass stolons, especially if the
nodes had rooted and formed new
crown tissue. When a similar
thatched turf which had received
topdressing was examined, the de-
gree of decomposition of thatch
in the lower layers was more ad-
vanced. Live bentgrass roots were
concentrated in the upper portion
of the thatch with only a few ex-
tending through the two inches of
thatch and into the soil.

Field experiments were con-
ducted to evaluate methods of
biologically stimulating thatch de-
cay. The experiments were con-
ducted on a 15 year-old velvet
bentgrass putting green turf.

Three treatments: (a) a June ap-
plication of calcium in the form of
dolomitic limestone, (b) three fer-
tilization programs and (c) weekly
applications of a sucrose solution,
were made in all possible com-
binations. After four months, the
calcium, sucrose, and fertilization
treatments in all combinations
showed no effect on rate of thatch

'j Turfgrass
research review

By Dr. James B. Beard

breakdown. Sucrose decreased vis-
ual turfgrass quality ratings, fer-
tilization increased quality, and cal-
cium treatments had no visible
effect on quality. Fertilization de-
creased the incidence of dollar spot
disease, whereas sucrose caused
an increase in the disease.

Comments—Thatch is defined as
accumulation of undecomposed
organic matter which builds up be-
tween the soil surface and the turf
or green vegetation. Thatch is un-
desirable because it (4) enhances
disease activity, (b) restricts root-
ing, (c) decreases tolerance to ad-
versities such as drought, heat,
cold, or disease, (d) causes scalping
on greens and (e) restricts water
movement when dry, causing lo-
calized dry spots. Turfmen who
switch from weak, low manage-
ment bentgrasses to the newer more
vigorous varieties should be on the
look-out for potential thatch prob-
lems. The more vigorous bent-
grass varieties such as Toronto
and Penncross will thatch if man-
agement practices are not adjusted
to minimize this potential problem.

Thatch is a problem which de-
velops over an extended period
of time and is best controlled by
a long-term, preventative program.
As yet, there is no easy short-
term solution available for achiev-
ing control of an existing thatch
problem. Mechanical control by
vertical renovation and removal
can be used but is costly, time
consuming, and, most important of
all, disrupts play, especially if ex-
tensive thatch accumulation has
occured.

Long-term management factors
which enhance microorganism ac-
tivity and the resulting thatch decay
include: (1) Adequate oxygen levels

for decomposition of the organic
matter. This is achieved by a well
structured or coarse textured, well
drained soil as well as by mechan-
ical aeration as it is needed. (2) A
near neutral or slightly acid pH level
in the thatch and adjacent soil. A
pH level near 7.0 is the most favor-
able for decay of organic matterby
microorganisms. (3) Topdressing
which enhances decomposition by
providing a more favorable micro-
environment. The topdressing can
also serve as a supplemental source
of microorganisms and should be
similar to the existing soil. Any
significant variations in particle size
will create layers which canimpair
the proper water and air movement
needed for good rooting. (4) Avoid-
ing overstimulation of vegetative
growth.

Physiological and color aspects
of turfgrasses with fall and win-
ter nitrogen.

A.]. Powell, R.E. Blaser and R.E.
Schmidt. 1967. Agronomy Journal.
59:303-307. (From the Department
of Agronomy, Virginia Polytechnic
Institute, Blacksburg, Virginia,
24061).

The effects of fall and winter
nitrogen fertilization on turfgrass
color, shoot growth, carbohydrate
level and net photosynthesis were
investigated. Various nitrogenrates
and times of application were made
during the winter of 1965-66 to an
established Cohancey creeping
bentgrass putting green, a Kentucky
31 tall fescue sod and a newly es-
tablished Penncross creeping bent-
grass putting green. The latter was
located at Martinsville, Virginia,
and the other two at Blacksburg,
Virginia.

The monthly nitrogen treatments

Continued on next page
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| Revolutionary new solid-state

range ball construction,
Almost impossible to cut, crack, break,
¥’ chip, peel, smash, nick or smile.
. Triple coated with velvet-white
¥} polyurethane enamel.
¥ Wash them, scrub them, the more

1. you wash the brighter they get.

Red Striped. Satisfaction guaranteed.
= 72 dozen per case. Shipped F.O.B.
Warehouse Jersey City, N.J.

For complete information write or phone

KABRIKO

51 Madison Avenue, New York, New York, 685-5998
World’s Largest Overseas Manufacturer of Range Balls
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Continved from preceding page
involved one pound of actual ni-
trogen per 1,000 square feet as
ammonium nitrate applied in (a)
October only, (b) Oct. and Dec.,
(c) Oct., Dec., and Feb., (d) Oct.,
Nov., Dec., Jan. and Feb. and
two pounds of actual nitrogen ap-
plied in (e) January only and (f)
in Oct., Nov., Dec., Jan., Feb.

The results showed that turf-
grass color increased as the nitrogen
fertility level was increased. How-
ever, no measurable growth oc-
curred from December to March.
Quantitative carbohydrate mea-
surements indicated that the level
increased slowly until January and
then decreased until late spring.
Carbohydrate accumulation was
generally higher with low than with
high nitrogen fertilization rates. De-
terminations of the net photosyn-
thetic rate showed that photosyn-
thesis is operative under certain
winter conditions including (a) an
unfrozen soil the night before and
(b) a relatively high daytime tem-
perature. Nitrogen fertilization in-
creased the photosynthetic and res-
piration rates.

Based on these results, the au-
thors concluded that liberal late fall
and winter nitrogen fertilization
does not seriously reduce the sol-
uble carbohydrate level of creeping
bentgrass and tall fescue. This was
attributed to low temperatures im-
pairing top growth much more than
photosynthesis. Thus, desirable
turfgrass color was achieved in
winter in Virginia without adverse
physiological changes.
Comments—These results indicate
that late fall and winter nitrogen
fertilization can be effective in
maintaining a desirable green turf-
grass color during the winter period
in Virginia. However, how widely
this practice can be utilized in other
winter climates is yet to be de-
termined. Research in Michigan and
Ohio indicates that heavy, late fall
nitrogen fertilization causes a de-
crease in the low temperature hard-
iness of turfgrasses, especially an-
nual bluegrass, tall fescue, red
fescue and the ryegrasses. These
regions are more prone to direct
low temperature kill because of
the occurrence of (a) greater crown
tissue hydration and (b) lower sur-
face soil temperatures. O



ANNOUNCING

NEW budget-priced ball washer!

Combines
long life with
low maintenance

New Lewis aluminum-fiber-
glass housing with stainless
steel, rubber and nylon fittings
assures rust-free dependabil-
ity and trouble-free operation.

LEWIS LEADS AGAIN! You asked for a Ball
Washer combining trim design with smooth
operation and minimum maintenance . . . at
a modest price. Lewis engineers achieved
this with the remarkable new GF-68 Washer,
combining aluminum and fiberglass. Its
functional design and smooth, splash-free
cleaning action pleases players from the first
insertion of the ball to its final automatic
transfer to the holding tray.

Greens Superintendents recognize these top guality
features . . .

Lewis fine quality materials assure long life
and easy maintenance:

(1) Tough phenolic grip holds solid stainless
steel plunger shaft firmly, permits 360
swivel. (2) Oversize opening directs ball to
nylon paddle for spin-action cleaning. Ex-
clusive design automatically ejects ball into
receiving ‘‘tray’’. (3) Cast aluminum top is
designed for rough use. Easily removed to
replace brushes after 3 to 5 years of normal
use. (4) Molded fiberglass base forms iarge
water chamber. Washer can’t become rusted
to post. (5) Outside drain plug for easy
flushing.

New Fluorescent Flagpole features high
visibility . . . pinpoints cup on green from
100-150 yards out. Ken Voorhies, Colum-
bine C.C., Denver, Colorado, shows vertical
stance of pole with new chamfered ferrule
and chamfered cup.

Lewis Deluxe GF-555 Tee Stations are used
by Wade Flatt on all eighteen tees of his
Skyline Country Club at Wichita Falls,
Texas. He uses Lewis Line equipment exclu-
sively because of its dependable service.

20-55

LeWiS Line corr naviesmnr

Cup Cutter » Cups « Flags « Flagpoles « Tee Markers « Tee Stations « Ball Washers
Practice Markers » Cup Setters & Pullers « Rakes

CONTAINER DEVELOPMENT CORPORATION

+ 4105 Montgomery St. »+ Watertown, Wisconsin 53094

For more information circle number 162 on card



A superintendent’s challenge

North Jersey CC (Wayne, N.J.) presents Dick Williams
with a unique problem—a front nine that has a rock-shale base and

a back nine that has a clay base

North Jersey Country Club in
Wayne, N.J., lays claim to being
one of the few courses inthe coun-
try where the front nine and back
nine are completely different as to
the types of base. The front nine
(and the greens superintendent,
Richard W. Williams, can prove it)
has a rock-shale base, with the
outcropping producing drainage
problems that cannot be relieved by
ordinary methods. The back nine
has a clay base, and again drainage
problems arise, but these are being
handled in an ordinary manner.
Chartered in 1895 in Paterson,
N.J., North Jersey CC came into
the Wayne area in 1922, and the
course was opened for play in
July, 1923. It was designed and
built by the famous Walter]. Travis,
who took advantage of the rolling,
hilly land to carve 18 scenic holes.
While North Jersey is only ten min-
utes from Paterson and less than

by Frank Leber

45 minutes from New York City,
a visitor to the club is struck by
the complete absence of any roads,
houses or general city impressions
once inside its gates.

A half mile of gently winding road
leads to a large French (Normandy)
chateau-type clubhouse complete
with blue slate roof and high swept
gables. Ablaze with color during the
season and early fall, it is also a
wild life refuge. Deer are prevalent,
as are woodchucks, ground hogs,
squirrels, chipmunks, skunks, rac-
coons, snakes, and, occasionally
during the late summer, a few bears
will wander down from the moun-
tain. Water fowl use thelarge pond
in front of the 18th tee as a home
site, and a family of beavers canbe
found at the reservoir.

From a superintendent's point of
view, however, its scenic beauty
is a mask to cover its maintenance
problems. At the time of its con-

struction, U.S.G.A. specifications
as to the building of greens were
not as precise as they are today, nor
were they universally followed.
The greens, small and heavily-con-
toured, were built over rock bases
(mostly), crushed and screened toa
degree; but no tile was provided,
nor were drainage culverts or run-
offs put in. (When one of the
original greens was re-built several
years ago, they found it to be lay-
ers of dirt piled on each other for
the base).

Compound this problem by hav-
ing one nine located on rock shale
base and the other nine on a clay
base and the superintendent must
be blessed with not only a green
thumb, but a wealth of experience,
the patience of Job, a willingness
to experiment, and when neces-
sary, to improvise.

Dick Williams came into these
problems five years ago, after at-
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tending Deerfield Academy, the
University of Massachusetts; and
then working on the construction of
golf courses for more than seven
years.

Dick found that heavy play (the
play at the course had increased
almost ten fold in the last decade)
and several years of unseasonable
weather had worked havoc with the
course. The original planting on the
greens had been South German
strain with Kentucky Blue and
Fescue on the fairways. The heavy
play, and too much water, had
brought on a heavy growth of Poa
Annua. It was impossible to obtain
the German strain that was wear-
ing out, so Dick decided to sub-
stitute Penncross bent mixed with
top dressing on the greens and
to bring in Seaside bent for the
fairways.

THE FRONT NINE

While the course has a center
line watering system, it is all un-
der manual control. To compensate
for the rock-shale base on the front
nine Dick turned to frequent, light
watering to avoid break-outs on
outcropping ledges, and to prevent
flooding in the low area., To pro-
tect the contours of the greens on
the front nine, the same hand

watering method was adopted.

To bring back the fairways he
decided on continual aerifying in
the fall months and the addition
of 40 lbs. per acre of Seaside bent.

To eliminate the drainage and seep-
age problem in the low areas he put
in stone drains and culverts.

Three of the greens on the front
nine were torn out and replaced
with Penncross sod. The other six
greens were over-seeded, spiked,
and top dressed with the Penn-
cross bent.

As Dick spoke about his first
months at the club, he still looked
at the front nine in a distressed
fashion. ''There is no way, abso-
lutely no way that you can eliminate
the problems brought on by the
rock-shale outcropping, short of
tearing out the whole course and
blasting the rock-shale out. We
have tried to control the amount
of water by hand-watering fre-
quently, rather than for extended
periods. But a heavy rain storm
can cause damage. The water sinks
into the soil rapidly, then races
along the outcroppings and ledges
looking for a place to break through.
If we're lucky it will work its way
downhill to a low spot where we
have placed several culverts and
drains, Here we can control it to
a degree.

"'If we're not lucky, the water will
break through the side of a hill
and you suddenly have a small
stream down the fairway with all
the silt and sand that accompanies
it. It's a funny thing, but the amount
of the rain makes the difference. A
light, gentle rain is great and keeps
the course in condition. The water

makes its way underground with-
out any problem at all. Butaheavy
down-pour, that's trouble! And you
can only imagine what's happening.
It just goes along the outcroppings,
then boom—out she comes. Never
the same route twice."’

THE BACK NINE

Turning to the problems of the
back nine, he listed the clay base
as number one and then the grass
mixtures as number two.

""With the clay base,"’ he ex-
plained, ''you have a ‘sponging’
problem. The water gets through
the soil reluctantly and into the
clay which sops it up like a sponge.
There is no run off, unless of
course you have a cloud-burst. In
general it is just a continuous sop-
ping operation. This is good, up
to a point. Then you get too much
of a good thing. Once it gets too
soft, you just have to work out
the individual holes, each with its
own problem."’

Two greens on the back nine
which were a perennial problem
have been completely re-built ac-
cording to U.S.G.A. specs. They
are set on a gravel base, average
of two feet, with 14 inches of
screened topsoil, followed by
sand and humus to a mixture of
60% coarse sand, 20% topsoil and
20% humus. Here again Dick has
used Penncross sod. The other
seven greens still have the South
German bent, which he is replac-

Continved on page 87

Photo at far left shows view from behind
6th green looking back up the fairway.
Though the gently sloping hills look
innocuous, the rock-shale base has
created many drainage problems. In the
center picture, you are looking down
from the 14th tee to the green just in
front of the pond. The center area, about
80 feet below the tee, provides a natural
cup (tinted area) which, with the clay
base, holds the runoff water and creates
"'sponging problems.”” To solve this,
greens superintendent Dick Williams has
put in drainage ditches on both sides of
the fairway, feeding into pond in back-
ground. The fairway part has been
sodded over. In photo at right, head pro
Ray Ferguson and Dick Williams stand
on 12th green, look back up fairway.
Area in left center of picture (tinted area)
is a trouble spot where breakthroughs
can occur during heavy rains.
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You can cut

on-course waiting time

A computer program can now provide alternatives, without eliminating
any holes, to speed up play on existing or unconstructed courses

ls your course one of those that's
beautiful to look at but frustrating
to play because of excessive on-
course waiting time?

If so, there is something that can
be done about it!

With almost every business today
finding some sort of use from a
computer, golf now finds itself no
exception. Although it's realized
that several characteristics such as
aesthetic beauty, golfingchallenge,
construction and operation costs,
and safety must also be considered
in golf course design, smoothness
of play (waiting time) cannot be
underrated. A program called GCS
(Golf Course Simulator) has been
designed to provide assistance in
areas of complex waiting situations.

In computer terminology, a golf
course is considered to be a''com-
plex feedback network.'' In lay-
man'’s terms this simply means that
what happens on the 17th hole to
the 20th foursome of the day may
well affect what will happen on the
2nd hole to the 30th foursome.
Through the use of feedback net-
work analysis, the GCS computer
program was specifically designed
to predict waiting time character-
istics for any golf course either
prior to actual construction or for
alteration of existing courses.

It should be noted that similar to
most complex scientific analyses,
certain assumptions are required to
stay within economically feasible
costs of solution. Two of the more
important assumptions of the GCS
program are:

(1) The standard playing group is
a foursome—This is a realistic as-
sumption since a foursome is the
normal playing group required dur-
ing peak periods on the course.
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by Donald B. Cook

(2) The course is being played
under maximum utilization—As-
suming of peak conditions is quite
logical since in any waiting time
problem the most critical period,
naturally, is when a facility is under
maximum capacity.

By now you may be wondering
just what kind of information
must be supplied to the computer,
and how the computer canpossibly
account for the great variation in
the playing speeds of different
golfers. First of all, times have been
collected for the various golfer
playing elements. Over two hun-
dred times were obtained by actual
stopwatch studies on various
courses for elements such as hit-
ting the ball from the tee, walking,
putting, etc. Ranges of time, rather
than any one specific figure, were
calculated for elements such as
putting, where there is a high de-

gree of variation among different
golfers. This time data is given to
the computer and the computer is
programmed to randomly select
specific times that fall within the
given ranges. Using a random selec-
tion from a range of values, rather
than one specific figure, permits
the computer to simulate the time
variability caused by different
golfer playing speeds.

To complete the data required by
the computer, the architect must
supply certain key characteristics
for each specific course design. The
major areas of information are read-
ily accessible to the architect and
center around hole sequence and
layout, playing distance and un-
usual features, and distance be-
tween each green and the following
tee. The actual architectural data
sheet is shown in Exhibit I(below).

Only one item in the chart calls

GCS ARCHITECTURAL DATA SHEET

Architect Course:

Hole Dengn

Ditticuty | Upgrade

FromTo | Dist-vds. | Stopover | Upgrade |Conveyance| Office Use

First Tee xxx xxx Xax XXX xxx

12

23

34

a8

56

78

(2]

$10

10.11

a2

1213

131a

1415

1518

1547

1718

Additonal Remarss

Stopover column is to identify rest rooms, refreshment stands, etc., located
between a green and the following tee. In courses not yet built, the GCS will
indicate where these items should be built. Difficulty column calls for a sub-

jective opinion. Architect must classify each hole as 1) normally difficult

2) very

difficult, 3) extremely difficult, based on time, not par. (Exhibit |).



for an opinion. Everything else is
factual. The difficulty of each hole
must be classified by the architect
as: (1) normally difficult, (2) very
difficult, (3) extremely or unusually
difficult. The term difficulty is to
be taken to mean difficulty in com-
pleting a hole within the normal
playing time, rather than difficulty
in scoring par. Since searching for
lost balls is one of the most time-
consuming elements on the golf
course, a rough guideline for the dif-
ficulty classification is as follows:
(Assume a foursome who mem-
bers play to a 20-25 handicap:)

WAITING TIME PROFILE

]

o
2

AVERAGE WAITING TIME (Mins.)

IR R R IR T
HOLE NUMBER

golf course design. The results are
tabulated and summarized in lay-
man'’s terms in the form of areport
complete with graphic exhibits, Us-
ing this information, the architect
can compare smoothness of play for
various alternative layouts of the
same course and in time, after he
has accumulated a library of re-
ports, he can make cross com-
parisons between his new design
and those he has already had
constructed.

It should be emphasized that the
program does not redesign the
course or explain why the course

mmm ALTERNATIVE A
£S5 ALTERNATIVE B

9 10 11 12 13 K4 15 16 17 18

In this bar graph (Exhibit Il) Alternatives A and B represent waiting times for
the same course. In the latter case, the holes were played in a different order.
Wherever there is no bar for a hole, there was no waiting time.

(1) normally difficult: under nor-
mal conditions no member of
the group would be expected
to lose a ball or go out of
bounds,

(2) very difficult: under normal
conditions one member of the
group would be expected to
lose a ball orgo out of bounds,

(3) extremely difficult: under nor-
mal conditions more than one
member of the group could be
expected to lose a ball or go
out of bounds.

Most courses will only consist of
number (1) and (2) holes. In a very
unusual situation a type (3) may be
encountered.

Through the use of the predeter-
mined golfing time ranges and the
information provided by the archi-
tect, GCS simulates five days of
actual golf play under maximum
course utilization for any normal

will have the reported waiting time
characteristics. The redesign is the
responsibility of the architect and
the final acceptance that the course
will play smoothly is between the
architect and the owner.

Now that we have gone through
the workings of GCS, perhaps the
best way to further explain the pro-
gram is to show the partial results
of a sample application. In this ex-
ample, an existing course was used
in order that the simulation results
could be verified by referring back
to the actual course.(However, the
input information required by the
computer would have been avail-
able even if the course were still
on the drawing board). Using the
actual course data for Alternative
A and the same holes played in a
different order for Alternative B,
the GCS program developed the
following information:

Alt, A Alt. B

Average
waiting time
per foursome
Maximum
waiting time
(hole-time)
Average
course time
per foursome
Completion
time for 50
groups to com-
plete 18 holes
12 Hr. course
capacity
(assume all
groups play
18 holes) 49 Grps. 51 Grps.
In the case above it is quite sim-
ple to come to the conclusion that
Alternative (B) is a smoother play-
ing course design than Alternative
(A), since it is superior in all of
the above characteristics. Several
other samples, however, have pro-
ven to be more complex than the
above example.

65 mins. 47 mins.

3-44 mins. 7-33 mins.

305 mins. 287 mins.

728 mins. 712 mins.

Iiis quite possible, for instance,
to have less waiting time per four-
some and yet a lower course ca-
pacity. This is particularly true
where the first hole slows down
the entry of foursomes on the
course; thus spreading the groups
so far apart that the course is be-
ing under-utilized. It is also feasi-
ble to have a higher maximum
waiting in one location and yet
less average waiting for the entire
course if most of the waiting is
being consolidated at a single hole.

In addition to the summary data
shown above, three graphs are in-
cluded in each GCS report. These
graphs include the following in-
formation:

(1) Course time per foursome for

50 foursomes,

(2) Group finishing times for 1

through 50 foursomes,

(3) The location and duration of

waiting times.

The accompanying graph, called
the Waiting Time Profile (Exhibit
II), shows each hole for Alterna-
tives A and B of our sample pro-
ject. This type of graph can be ex-
tremely helpful to the clever archi-
tect as he improves his course
design or attempts to improve an

Continved on page 78
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Burgett. . .the finest in Golf Head Covers!

Smartly styled club covers in a wide
range of colors made from luxurious
leathers and long-lived vinyls.
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