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On July 1,1965, the new Mcculloch MAC-10 
Series made every other lightweight chain saw 

overweight and out-of-date 

McCULLOCH! 
L E A D E R S H I P T H R O U G H C R E A T I V E E N G I N E E R I N G 

MAC 1-10: The world's lightest direct drive chain saw: lOVzibs. 
M A C 2 - 1 0 : World's lightest automatic oiling chain saw.-

The new McCulloch MAC-10 Series chain saws are ideal for industrial 
and municipal use, whether it's intermittent emergency cutting or 
steady day-in, day-out operation. Because of their exceptional light 
weight and simplicity, personnel can be quickly trained in their use. 
They require a minimum of space on emergency and service vehicles, 
yet can prove to be the most valuable tool at hand in many situations. 
No other lightweight chain saw gives you this combination of features: 
Automatic Oiling: The MAC 2-10 features completely automatic chain 
oiling for longer bar and chain life plus a separate manual system for 
extra oil when needed. McCulloch Dependability: New concepts reduce 
parts by up to 30%, yet the MAC-10's retain all the famous McCulloch 
performance, features and dependability. Extended Working Life: Unlike 
some others, MAC-lO's cylinders can be rebored and fitted with new 
pistons for years of extra life. With ball and needle bearings throughout, 
every working part on the MAC-lO's is cast and machined from only the 
finest steels and alloys. Longer Running Time: With oversize oil and 
fuel tanks standard on the MAC-10's, you can cut as long as most big 
saws. New engine design and single-jet carburetion cuts fuel consump-
tion as much as 12%. Use of McCulloch oil at a 40:1 gas/oil mix pro-
vides even more economy and virtually smoke-free operation. Power 
For Fast Cutting: McCulloch's advanced engineering puts more usable 
power into MAC-10 engines. Light weight doesn't mean under-powered. 
Fast, Reliable Starting: The MAC-10's fingertip primer and exclusive idle 
governor mean fast, sure starts. For added convenience, MAC-10's fea-
ture right-hand starting. Runs In Any Position: No matter what position 

you have to cut in, you get full cutting power from a MAC-10. The 
idle governor allows a smooth idle, without stalling or sputtering. 

p ' ck The One That's Right For You! 
B R k 1 ^ M A C 1 " 1 0 : Complete with 12", 16", 20" or 24" McCulloch 

guide bars, plus new long-wearing chain for all general 
purpose cutting jobs. 

MAC 2-10: Same as MAC 1-10, plus automatic chain oil-
ing, spark arrestor and muffler combination, plasticized 
handle frame, and rubber pistol grip insert. 
Find your McCulloch dealer in the Yellow Pages, or for a 
full-color catalog write McCulloch Corporation, Dept. WE. 
6101 W. Century Boulevard, Los Angeles, Calif. 90045. 

(25% lighter) 
\ than most lightweight chain s a w s / 

•Power Unit only. dry. less bar and chain. 
Specif ications subject to change without notice. 



Three power fu l Hooker herbicides 
for noncrop land 

These nonselective weed killers offer broad-
spectrum weed control at a low cost. 

Used along highways, fence rows, on railroad 
and industrial sites and other noncrop land, they 
control a large variety of deep-rooted perennial 
weeds under a wide range of climatic conditions. 

Our new MBC(™> is fast, easy, highly effective. 
It gives quick knockdown of vegeta-
tion and residual control of broad-
leaved and grassy weeds. 

Tritact™) is a very economical 
herbicide. As little as four to eight 
gallons can treat an acre for a season AGRICULTURAL 

HOOKER 
CHEMICALS ® 

PLASTICS 

or more. Three formulations—liquid, liquid with 
2,4-D, and granular—provide flexibility of treat-
ment. 

Hooker sodium chlorate, the original one-shot 
weed killer, has a forty-year reputation for effi-
cient control. 

Our agronomists will be glad to advise you on 
handling, storing and application of 
Hooker herbicides and to help with 
your weed-control problems. Please 
write Agricultural Chemicals, Hooker 
Chemical Corporation, 409 Buffalo 

CHEMICALS Avenue, Niagara Falls, N. Y. 14302. 



ROYALETTE the leader 
for all-purpose versatility. 5 or 
10 GPM @ 400 psi. 14 separate 
mode ls to meet your needs 
exactly. 

R O YA LIE R the middle-sized 
"R" delivering 20 GPM @ 400 
psi with new velva-flo Royalier 
4-piston pump. Pick from 15 
models. 

ROYAL the "big daddy" in 
25, 35 and 60 GPM capacities @ 
pressures to 800 psi. Proven by 
years and years of service. 12 
models. 

It pays to learn the 3-R's, because the knowledge can help you save time and money, do more 
profit-making jobs, and help you get your jobs done better and sooner. What jobs? Ah, there's 
the key! Jobs like shade tree spraying, brush and weed control, dust abatement. Close to the soil 
tasks like liquid fertilizing, lawn insect and turf disease control, root feeding. Clean-up jobs like 
sanitation spraying, mosquito and insect control. Fringe benefits like equipment cleaning, water-
soluble paint spraying, many more. With John Bean High-Pressure Sprayers, you have the power 
to do the jobs thoroughly and quick. You have Bean-Bond corrosion-resistant tanks, ceramic pump 
cylinders, and many other Leadership-Engineered features to insure durability and dependability. 
Now, go back and add up the models. Forty-one (and we didn't even count several engine options)! 
That makes it as simple as ABC to look through the 3-R's and pick the one that's exactly right for 
you. May we help you pick? 

LEARN THE 3-R'S. First lesson is writing for catalogs on the 
models that interest you most. Just clip this coupon to your 
letterhead and mail. 

• ROYALETTE all-purpose sprayers 

• ROYALIER high-pressure sprayers 

• ROYAL heavy-duty, high-pressure sprayers 

JOHN B E A N DIVISION 
Lansing, Mich. - Orlando, Fla. - S a n Jose, Calif. 



w a n t t o k n o w 

m o r e a b o u t 

aquatic 
weed 
control . . . V 

. . . then our Appl icator 's Manual of 
Aquatic Weed Control offers you just 
the material you need. 

. . . in 16 pages, entirely concerned 
with the practical aspects of aquatic 
weed work, Appl icator 's Manual of 
Aquatic Weed Control details growth 
habits a n d e c o l o g y o f a q u a t i c 
species; 

. . . thoroughly discusses chemicals 
used in aquatic weed work; 

. . . and concludes with explanations 
on equipment used to perform control 
measures. The f inal pages also in-
clude an extensive b ib l iography. 

. . . if you've been contemplat ing ex-
panding into aquatics and need some 
solid down-to-earth information . . . 
Applicator's Manual of Aquatic W e e d 
Control will give you a f irm grasp of 
this complex and stimulating phase of 
the industry. 

. . . there's no substitute for this handy 
"hip-pocket" manual of aquatic weed 
fundamentals. Order your copy to-
day . . . better yet . . . order one for 
each member of your organizat ion. 

PRICES: 1-10, $1.00 each; 11-25, 90C each; 
26-50, 80tf each; 51-250, 75(* each; 251-500, 
601 each; 501 and over, each; postage 
prepaid in the United States only. Supply is 
limited. 

ORDER NOW! 
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What to do about the "Shopper" 
Contract applicators are constantly faced with 

the problem of giving free inspections to prospec-
tive customers who may be just shopping around 
for the lowest possible price. This is the bane of 
existence in almost every service industry. 

Experts in the vegetation maintenance field 
take opposite stands on this question. Some feel 
it's a condition we have to live with; others con-
tend CAs should charge for their surveys. 

After all, the latter group asserts, it takes the 
time of their skilled men to properly assess the 
extent of damage and to prescribe recommended 
corrective measures. Homeowners who are simply 
fishing for the cheapest bid aren't really interested 
in quality anyway, this group feels. If potential 
buyers of professional services pay for an estimate, 
they'll have more respect for the expert analysis 
they receive, and CAs are compensated for having 
men out on what might turn out to be a wild-goose 
chase anyway, these industrymen maintain. 

Those who favor the "free inspection" say this 
practice is really just another cost of doing busi-
ness, not too unlike the money they spend for 
newspaper and direct mail advertising, salesmen's 
commissions, etc. These CAs do not consider them-
selves true professionals, in the sense doctors and 
lawyers are. Rather they regard themselves as 
expert tradesmen with a specialized service to 
offer. They say they write more business by 

offering free inspections than they do from almost 
any other form of sales promotion. 

There are valid reasons both to support and 
reject the viewpoints of each group. Their differ-
ences in outlook will probably never be resolved. 
Yet, we can't help but wonder what the most suc-
cessful contract applicators do. Do they look upon 
every contact with the public as an opportunity 
to further their sales aims and to boost their com-
pany's reputation for competence? Do they recog-
nize that the buying public has the same right to 
compare the prices of one service company with 
those of another, just as they do when they're out 
looking for a new car? 

Our guess is that vegetation service companies 
which offer free inspections are in the majority 
and that they just live with the "shopper". Even 
if the sale is lost to a lower bidder, the reputation 
of the loser can be strengthened if his salesmen 
conduct themselves to properly reflect the pro-
ficiency of the firm they represent. 

W E E D S TREES A N D TURF is the national monthly magazine of 

urban/industrial vegetation maintenance, including turf manage-

ment, weed and brush control, and tree care. Readers include 

"contract applicators," arborists, nurserymen, and supervisory 

personnel with highway departments, railways, utilities, golf 

courses, and similar areas where vegetation must be enhanced or 

controlled. Whi le the editors welcome contributions by qualified 

freelance writers, unsolicited manuscripts, unaccompanied by 

stamped, self-addressed envelopes, cannot be returned. 

Mr. contract Applicator: 

YOU SHOULD KNOW ABOU Myers 

. . . the exclusive, "Fire-Cured" protective coating that 
makes the tank and all cast iron parts on Myers Power 
Sprayers last longer — give more efficient, more de-
pendable, more economical service. 
Myers offers a complete line of Epoxy-protected power 
sprayers to meet all your contract spraying needs — 
from 12% gallon wheelbarrow units to big 1,000 gallon 
sprayers. Available with a range of rugged, high 
efficiency pumps designed specifically for spray appli-
cations. Capacities to 100 GPM, pressures to 800 PSI. 

For more information, call your local Myers Sprayer Dealer, 

or write today to: 

Myers 
. the finest name in power sprayers 

THE F.E.MYERS & BRO. C O . • M c N E I L 
400 ORANGE ETRECT • ASHLAND. OHIO 44106 CORPORATION 

A T A 

A . Fire-Cured Epoxy Coating 

B. Special Bonding Preparation 

C. Quality cold-rolled Steel Tank 



This hat does things for you 
It represents the forest fire prevention campaign serving every American business that depends 
on wood or wood products—your business, very likely, fit's been pretty successful, too. Since 
this campaign began in 1942, there have been over 272 million acres that did not burn, more 
than 1 million fires that did not happen, and 10.1 billion dollars worth of damage that did not 

occur.^But Smokey's job will never end, and he needs your help. You can 
wear that hat, too, by urging your employes and the people in the communities 
in which you do business to be extra careful with fire—every fire. 

remember-only you can prevent forest fires 

Material for posting on your bulletin board available from your State Conservation 
Department or the nearest office of the U. S. Forest Service. 

Publ ished as a public service in cooperation with the U. S. Forest Service and The Advert is ing Counci l 



How to 
325 

Calibrate 
Turf Sprayers 

By HERB P. HILL 
FMC Corporation John Bean Division 

San Jose, California 

NOTEWORTHY PROGRESS 
in studies of turf problems 

by experts at state universities 
and experiment s t a t i o n s has 
made good maintenance some-
what easier. Likewise modern 
chemical technology has devel-
oped new chemical sprays which 
assure good control of both ani-
mal and plant pests. Higher costs 
of modern day chemicals, and 
critical rates at which they must 
be applied for best results, make 
close attention to sprayer cali-
bration important. 

Current information, formulas 
and procedures can h e l p t h e 
somewhat perplexing and com-
plicated-appearing task of cali-
brating sprayers. Correct sprayer 
and boom calibration are im-
portant to the success of a con-
trol program. 
Consider Four Factors 

There are four major factors 
to consider in the calibration of 
a turf sprayer: 

(1) Nozzle spacing on the boom and 
boom width; 

(2) Ground speed of the sprayer in 
miles per hour, MPH; 

(3) Recommended application rate; 
in gallons per acre, GPA; 

(4) Discharge rate per nozzle in gal-
lons per minute, GPM. 

Discharge rate of the nozzle 
depends on the size of the nozzle 
orifice and the operating pres-
sure of the pump. Consider all 
of these factors and how you may 
utilize them to arrive at the rec-
ommended rate of application. 

Nozzle Spacing 

Nozzle spacing is a known 
factor, as is the width of the 
boom. To determine the spray 
swath, or effective width of your 
boom, simply measure the dis-
tance between nozzles and multi-
ply by the number of nozzles on 
the boom. 

For example, assume you have a 
boom with 13 nozzles, spaced 20 
inches apart. Thus, 13 x 20 = 260 

inches, divided by 12" = 21 ft. 9 in., 
the effective width of the boom. 
Determine Ground Speed 

Consider the ground speed of 
the sprayer and select the speed 
best suited to the type of terrain. 
Determination of this speed is 
made w i t h t h e t r a c t o r and 
sprayer in motion. When the de-
sired speed is found, drop a 
marker, a stick or a wrench. 
Exactly one minute later, drop 
another marker. Measure the 
distance between markers to find 
the number of feet traveled in 
one minute (60 seconds). With 
this information, compute the 
speed of travel, in MPH, with 
this formula: 

Distance in feet 
Time in seconds x 1.47 = MPH 

Example: If 360 feet is the dis-
tance traveled in one minute, or 60 
seconds, the speed of travel is 4 MPH. 

360 
60 X 1.47 = 4 M P H 

In this example, 360 represents the 

W E E D S T R E E S A N D T U R F , S e p t e m b e r , 1965 



distance traveled and, according to 
our formula, is divided by 60, repre-
senting the time, in seconds, during 
which the distance was traveled. 

[ This is multiplied by the constant 
1.47. Thus; 60 x 1.47 = 88.2 which 

' now becomes our divisor: 
360 

= 4 MPH 

Determination of the speed of 
travel is the most important step 
in the calibration of a turf 
sprayer. The method described 
above is easy to follow. If your 
vehicle has a speedometer, this 
step, of course, can be eliminated. 

Know Proper Rate 

The third factor to decide on 
is the recommended application 
rate. This is almost always a 
known factor and should be the 
gallons-per-acre (GPA) rate rec-
ommended by your turf advisor 
or experiment station. Such turf 

{ specialists should be consulted 
for r e c o m m e n d e d application 
rates for various types of spray 
materials and control programs. 
They are best qualified to advise 
you on these subjects. 

Figure Nozzle Output 

A fourth factor to consider is 
the rate of discharge per nozzle 
in GPM, or the nozzle output. 
This can be o b t a i n e d f r o m 

sprayer manufacturers, manu-
facturers of nozzle tips, or from 
spec sheets that accompanied the 
equipment when it was pur-
chased. 

If such data are not available, 
or you suspect the nozzle orifices 
(holes) are worn enough to lose 
their original output rate, you 
can determine their actual out-
put yourself. 

The following formula is used 
to determine the GPM per nozzle 
for a blanket type spray, such as 

is used in overall fairway spray-
ing operations, when the rate of 
travel in MPH, the desired appli-
cation rate in gallons per acre 
(GPA), and the nozzle spacing, 
are known: 
GPAPN X MPH X w _ G P M 

5940 per nozzle 
First then, the GPA per nozzle 

(GPAPN) must be determined. As-
sume for example, that we are using 
a boom with 13 nozzles, spaced 14 
inches apart (W). From previous 
calculations, we know ground speed 
is 4 MPH. In this instance, your turf 

advisor has recommended 65 gallons 
per acre (GPA) as the dosage. The 
recommended 65 gallons per acre is 
divided by the number of nozzles on 
the boom (13) giving 5 GPA per 
nozzle (GPAPN). Next, multiply 
GPAPN (5) by MPH (4) and then 
by the nozzle spacing (W) in inches 
(14). Divide by the constant 5940 
and the answer is .047 GPM per 
nozzle. Here are the calculations: 

GPM _ GPAPN x MPH x W 
per nozzle 5940 

5 x 4 x 14 
5940 
280 
5940 

To apply 65 GPA, using a boom 
with 13 nozzles spaced 14 inches 
apart when the ground speed is 4 
MPH, each nozzle must discharge 
.047 GPM. 

If the nozzle spacing is 20 
inches, which is standard spac-
ing on most booms sold today, 
use 20 as the value of W. 

To determine if your nozzles 
discharge the correct amount, 

W i t h nozzles set to spray at 65 degrees, this boom spray system delivers even coverage with 
little drifting caused by wind. Boom is 22 inches from the ground. 

Eighty deg ree s p r a y pat terns assure adequate overlap by this boom sprayer system. Conicol 
discharge patterns of the spray marks this boom as well maintained. 



check the discharge of one nozzle 
in a calibrated container for one 
minute, while the sprayer is op-
erating at 40 p.s.i. If the output 
from the nozzle is supposed to be 
.067 gallons per minute, 8.5 fluid 
ounces should have been col-
lected during the one-minute dis-
charge time. 

To convert ounces to gallons, use 
the following formula (128 oz. = 1 
gal): 

128 oz. _ 
1 gal. ~ 

128 x Z = 

8.5 oz. 
Z 

1 x 8.5 
Z = .067 GPMPN 

If, for example, more than 8.5 oz. 
are collected in one minute, substi-
tute the number of ounces you col-
lect for the 8.5 in the above formula 
to get the nozzle output. 

These calculations may not ap-
pear to be important, but re-
member that 3/100ths of a gallon 
excess output per nozzle, multi-
plied by the number of nozzles 
on your boom and the number of 
minutes of use in the field, will 
total many gallons of wasted 
chemical. 

Determine GPA from Worn Nozzle 

If the nozzle being calibrated 
turns out to be the proper size, 
things are fine. However, in case 
the calibration does not come out 
as required, don't throw away 
the nozz les . Here is another 
formula which reveals what gal-
lons per acre application they 
will give. 

GPAPN= 5940 x GPMPN 
MPH x W 

For example, multiply the con-
stant 5940 by the actual GPM meas-
ured from each nozzle during one 
minute at 40 p.s.i. This product is 
divided by MPH x w , and the 
answer will give you the gallons per 
acre per nozzle (GPAPN). 

Let us say that nozzle discharge 
was measured to be .067 gal. (8.5 oz.) 
per minute, that MPH is 4, and the 
nozzles are spaced 20 inches apart. 
Putting these values into the for-
mula, we have: 

GPAPN = 5940 x .067 
4 x 20 

_ 397.98 
~ 8 0 

= 4.9 gallons per acre your 
nozzle will discharge. 

Total GPA is thus found by multi-
plying the number of nozzles (13) 
by GPAPN (4.9). The answer is 65 
gallons per acre which, in this case, 
was the recommended rate. 

Suppose that the nozzles are 

worn, the orifice sizes are en-
larged, and the discharge rate is 
greater but to an unknown de-
gree. This same formula will tell 
you their exact capacity, as well 
as the gallons per acre they will 
apply. 

Suppose y o u r o n e - m i n u t e 
measurement r e v e a l e d a dis-
charge rate of 12.5 fluid ounces. 
Convert this to gallons (12.5 fl. 
oz. ^ 128 fl. oz. = .097) and you 
will come up with a figure very 
close to 0.10 gal. per minute per 
nozzle. Use this known result in 
the above formula to obtain the 
exact gallons per acre you can 

A b b r e v i a t i o n s U s e d in This Art ic le 

GPA = Total gallons per acre 
GPAPN = Gallons per acre per 

nozzle 
GPM = Gallons per minute 

GPMPN = Gallons per minute per 
nozzle 

MPH = Miles per hour 
W = Nozzle spacing in 

inches 
APH = Acres per hour 

Y = Boom width in feet 
8.25 = Constant for APH 
5940 = Constant for GPMPN 

expect to obtain from worn noz-
zles. In this example, the calcu-
lations look like this: 

5940 x .10 _ rj 4 g a i i o n s p e r 
4 x 20 acre per nozzle 

Multiplying this result by your 13 
nozzles, 13 x 7.4 = 96.2 GPA, the out-
put these 13 nozzles produce. This 
higher rate per acre results directly 
from the worn orifices in the old 
nozzles. If the rate per acre is satis-
factory for your program there is no 
reason why they cannot still be used. 
But, if the rate is too high, discard 
the nozzle tips, and buy new ones of 
correct size. Depending on the abra-
sives in your water supply, nozzle 
wear is not uncommon, even within 
a short time. 

It is possible to reduce the 
GPA rate even with worn noz-
zles by increasing the ground 
speed. However, for most courses 
a speed much more than 4 MPH 
is not too practical. 

What Nozzle Numbers M e a n 

When you see a nozzle tip 
which reads 650067 or 65015 or 
73039 or 800067 or 8002, have you 
ever wondered just what these 
numbers mean to you? Actually 
nozzle numbering systems are 
easy to understand once they 
have been explained. 

First thing to remember is that 
the first two numbers always 
indicate the angle of spray dis-
charge. Thus any nozzle begin-
ning with 65, such as 650067, has 
a 65 degree spray angle; any 
nozzle beginning with 80, such 
as 8002, has an 80 degree spray 
pattern. The reason for these 
different angles is to provide a 
25% overlap in spray pattern 
for even coverage when the noz-
zles are used at various heights 
from the ground. 

For example, when spraying 
height is 17 to 19 inches from 
the ground, the wider angle, 
degree nozzles are recommended. 
When spraying heights are 19 to 
21 inches, an intermediate nozzle, 
73 d e g r e e se r i e s , is recom-
mended. When spraying heights 
are from 21 to 23 inches, the 65 
degree series is recommended. 
This last series is most widely 
used today. 

Risk of drift is greater at wider 
angles. Narrower, 65 degree 
nozzles, provide a coarser droplet 
size and reduce the risk of drift. 

What do the rest of the num-
bers mean? They indicate the 
GPM of that particular nozzle at 
40 PSI (which is the standard 
from which all other calculations 
are made). 

Take, as an example, nozzle 
tip No. 650067, which happens to 
be the same nozzle used in our 
previous examples. To know the 
GPM of this nozzle at 40 PSI, 
simply coun t t h r e e decimal 
points from the left and place a 
decimal point. We find we have 
the decimal .067, which is the 
GPM of this nozzle at 40 PSI. 

If you had a nozzle numbered 
65015, you would count over 
three places from the left and 
place' the decimal point between 
the zero and the 1. You would 
then have the decimal .15, which 
represents the GPM at 40 PSI of 
this nozzle. If you had a nozzle 
carrying the number 73039, you'd 
place the decimal point three 
places from the left between zero 
and three; the nozzle would have 
an output of .39 GPM at 40 PSI 
Now let us say you have some 
nozzles marked 800067. Count-
ing three places from the left 
you'd place the decimal point 


