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IDEA

XCHANGE
A REGULATED PRESSURE SPRAYER FOR 

MALARIA CONTROL OPERATIONS

by

Louva G. L e n e r t  
G e o r g ia  S t a t e  CDC D i r e c t o r

and W i l l i a m  A. Legwen
G e o r g ia  A s s i s t a n t  S t a t e  CDC D i r e c t o r

Commercial type hand sprayers were used 
in 1945 when Georgia DOT res idua l  spraying 
o p e r a t i o n s  were begun. Sprayers  o f  t h i s  
type were not  designed for  continuous use 
w i th  xy lo l  base emuls ions .  As a r e s u l t ,  
f requen t  de lays were encountered due to 
f a i lu re  of the pumping mechanism, the ring 
type g a s k e t s  or  s o l d e r e d  j o i n t s  in  the 
sp rayer  tank. Also, the frequent  pumping 
n e c e s s a r y  t o  m a in ta in  s a t i s f a c t o r y  a i r  
pressures  required cons iderab le  man power 
reducing the amount of  time th a t  could be 
spent on actual  spraying operat ions.

The b a s i c  d e s i g n  o f  t h e  a v a i l a b l e  
s p r a y e r s  made i t  d i f f i c u l t  to  m a in ta in  
cons i s t en t  or uniform appl icat ion rat es  of  
the  DDT emuls ions .  Sp ray ing  p rocedures  
were based on the use of  a fan-type spray- 
nozzle (Spraying Systems Company 1/4T-8002) 
w hich  d i s c h a r g e d  0 .2  gpm ( g a l l o n  p e r  
minute) a t  40 ps i  (pounds per square inch) 
p r e s s u r e .  With the  s i n g l e  compartment  
s p r a y e r  the  a i r  p r e s s u r e  cou ld  no t  be 
maintained a t  exact ly 40 ps i .  Therefore, i t  
was neces sa ry  to  adopt  a procedure t h a t

would resu l t  in an average discharge of 0.2 
gpm. The p rocedure  was to load a four -  
gallon sprayer with two gallons of ermilsion 
and then pump the sprayer u n t i l  a pressure 
of  approximately 50 psi  was obtained. Under 
t h i s  p ressure ,  the nozzle  d i scharges  ap
p rox im a te ly  0.22 gpm w i th  an 82° spray 
pa t t e rn .  Af ter  one ga l lon of  emulsion was 
di scharged ,  r e q u i r in g  approximately f ive  
minutes,  the a i r  p ressure  was reduced to 
approximately 33 ps i .  Under t h i s  pressure,  
the nozzle  d i scharges  approximately 0.18 
gpm with a 77° spray pa t tern.  At th i s  time, 
the a i r  pressure was r e s to re d  to  approxi
mately 50 p s i  and the remaining ga l lon  of 
emulsion d i scha rged  w i thou t  f u r t h e r  r e 
pumping. As may be noted,  the i n i t i a l  and 
f i n a l  discharge r a t e s  (0.22 and 0.18 gpm) 
v a r i e d  from the designed  d i scha rge  r a t e  
(0.20 gpm) by 10%. This was considered to 
be the maximum permissible tolerance.

X y lo l - r e s i s ta n t  gaskets and other  appur
tenan t  rubber  f i t t i n g s  were obtained and 
in s t a l l e d  on a l l  hand sprayers .  Also, dur 
ing the 1945 season,  the  a i r  pumps were
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removed and the hand sprayers were equipped 
with a i r  f i l l i n g  valves .  Each spray t ruck  
was equipped with a r ese rve  a i r  tank (40 
t o  80 g a l s ,  c a p a c i t y ,  f i l l e d  from com
mercial or p r iv a t e ly  owned compressors) in 
o rder  to i n t e r m i t t e n t l y  supply the hand 
sprayers  with a i r  through the a i r  f i l l i n g  
valves. The reserve a i r  tanks were equipped 
with t i r e  i n f l a to r s  (Tru-Flate No. 711) with 
which the a i r pressure in the hand sprayer  
could be measured and a l s o  in c r e a s e d  to 
the des ir ed  p ressure .  While these changes 
in  equipment improved the product ion ra te  
about 30% to 40%, by el iminating the manual 
pumping operat ions and reducing maintenance 
d e l a y s ,  the  o b j e c t i o n s  o f  v a r y i n g  a i r  
pressures  and consequent varying discharge 
r a t e s  were not  overcome.

In J u l y  1946, a s p r a y e r  was des ig ned  
which eliminated the objectionable features 
of  the modified conmercial sprayers.  I t  was 
designated as the “ Regulated Pressure” (RP) 
sp raye r .  I t  was composed of two 500 cubic 
inch (approximately 2 1/6 gals ,  capaci ty  -  
5” diameter x 23 1 /4 ” long) tanks (surplus  
U. S. Army A i r  Force type ,  des ig ned  fo r  
working p r e s s u r e s  o f  400 p s i ) .  One was 
used f o r  a i r  s t o r a g e  and the o t h e r  fo r  
emulsion. An a i r  f i l l i n g  valve was i n co r 
porated  in the a i r  tank  which, through a 
pressure regulator  (Watts Regulator Company 
No. 26 AC 1 /4”) and stopcock, was connected 
to  the 1 1 /2” nipple  in the emulsion tank. 
The 1 1 / 2 ” emulsion tank f i l l e r  opening 
(1 1 / 2 ” n i p p l e  — s i l v e r  s o l d e r e d )  was 
equipped with a commercial pipe-cap f i t t i n g  
t o  which a h a n d le  had been welded.  In 
t h i s  cap was i nco rpo ra ted  a s o l i d  c i r c l e  
X y l o l - r e s i s t a n t  gasket for  maintaining an 
a i r  t ig h t  seal .

The emulsion tank was equipped wi th  a 
1 / 4 ” bottom di scharge  o u t l e t  made with a 
1 / 4 ” s t r e e t  e l l  f i t t i n g .  A 1 / 4 ” (ou ts ide  
diameter) copper tube protruded from th i s  
ou t le t  approximately 3 /4” into the emulsion 
tank. Thus, small q u a n t i t i e s  of  t ra sh  and 
other  sediment were r e t a in e d  in the tank. 
This prevented entrance of  these mater ia ls  
i n to  the o u t l e t  hose and c logg ing o f  the 
nozzle s t r a i n e r .  A 1 /4 ” ID X y lo l - r e s i s tan t  
hose, approximately 5 1 / 2 ’ long was attached

to the discharge o u t l e t  by means of  a 1 / 4 ” 
hose bib. To the hose were attached a shut- 
o f f  valve (Hudson), 1 /8” pipe wand (18” to 
30” length)  and nozzle  (Spraying Systems 
Company 1/4T-8002).

The a i r  and emulsion tanks were banded 
together  (with 1 /2” rubber separa to rs )  and 
incorporated i n to  the ca r ry ing  frame com
posed of  a 2” x 6 ” x 8 ” wood block and 5/16” 
black i ron rod. The assembled spraye r  was 
manual ly  t r a n s p o r t e d  by means o f  a web 
s l ing ,  permanently or  temporar ily a t tached 
to  the carry ing  frame.

F i g u r e  1 i l l u s t r a t e s  t h e  c a r r y i n g  
po s i t i o n  of  the  sprayer ;  Figure 2 i l l u s 
t r a t e s  the  a i r  and emulsion lo ad ing  of  
the  s p r a y e r  from a t y p i c a l  crew t r u c k ;  
and in  F ig u re  3, an exploded view of  a 
sp rayer ,  with key l e t t e r s ,  i s  shown. The 
keyed component p a r t s  of the sp raye r  are 
shown i n  T a b l e  1 .  F i g u r e  4 i l l u s 
t r a t e s  a c c e s s o r y  equipment  ( d e s c r i b e d  
in Table 2).

Before i s suance  to  Georgia f i e l d  crew 
personnel., the pressure regulators  were se t  
to  mainta in  an a i r  p ressure  of 40 ps i  in 
the emulsion tank.

In operat ing the RP (Regulated Pressure)  
sprayer, a f t e r  c losing the stopcock (W) and 
removing the f i l l e r  cap (G), e i t h e r  tank 
may be f i r s t  f i l l e d  or both may be f i l l e d  
s i m u l t a n e o u s l y .  The a i r  tank shou ld  be 
f i l l e d  with a i r  (from the reserve a i r  tank) 
to  obtain  a p re s su re  of  a t  l e a s t  85 p s i .  
With t h i s  i n i t i a l  p r e s s u r e ,  the e n t i r e  
conten ts  of  the emulsion tank may be d i s 
charged a t  a uniform pressure  o f  40 p s i .  
With an i n i t i a l  p ressure  of  125 p s i ,  two 
tankfu ls  of emulsion may be discharged a t  
40 p s i .  Af ter  f i l l i n g  the emulsion tank,  
the f i l l e r  cap i s  securely attached and the 
stopcock opened.

All ,  or a por t ion,  of the emulsion con
tained in the emulsion tank now may be d i s 
charged a t  a uniform pressure of 40 ps i .  In 
r e loading the emulsion tank, which may be 
e n t i r e l y  or p a r t l y  empty, the stopcock is  
closed before the emulsion tank a ir -p ressu re  
is  released by removing the f i l l e r  cap. In 
Georgia opera t io ns ,  the emulsion tank i s  
r e f i l l e d  when empty, or when the tank con
tains  less than one-haIf gallon of emulsion

irtesy of the David J. Sencer CDC Museum
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F i g u r e  1. The R e g u l a t e d  P r e s s u r e  s p r a y e r  r e ad y  f o r  u s e .  The c a r r y i n g  
p o s i t i o n  o f  t h e  s p r a y e r  i s  w e l l  i l l u s t r a t e d  he r e .

a f t e r  an i n d i v i d u a l  
spraying i s  completed.
Air  t a n k  p ressure  i s  
r e s t o r e d  to  a t  l e a s t  
85 psi  whenever emul
s ion i s  added.

In s p ra y in g  opera 
t ions,  the usual ca rry 
in g  p o s i t i o n  i s  as 
shown in Figure 1 with 
t h e  s l i n g  ove r  t h e  
l e f t  shoulder,  the RP 
sprayer  on the opera
t o r ’s back, with the 
shut-off  valve held in 
the  r i g h t  hand. Some 
o p e ra to r s  u t i l i z e  two 
s l i n g s  with one over 
e a c h  s h o u l d e r  and 
o t h e r s  c a r r y  the RP 
sprayer under one arm, 
p a r t i a l l y  s u p po r te d  
with one hand.

I t  shou ld  be noted 
that  considerably less 
a i r  volumes a r e  r e 
q u i r e d  in opera t io ns  
u t i l i z i n g  t h e  RP 
sprayer than in those 
u t i l i z i n g  s ingle  com
partment sprayers .  To 
d i s c h a r g e  one ga l lon  
of  emulsion from the 
RP s p r a y e r ,  only one 
g a l l o n  of  a i r  a t  40  
psi  i s  requi red  while 
w i th  o the r  s p ra ye r s ,  
a m in im u m  a v e r a g e  
a i r  v o l u m e  o f  1 . 6  
g a l l o n s  a t  40 p s i

i s  r e q u i r e d .  The RP s p r a y e r  r e q u i r e s  
v e ry  l i t t l e  m a i n t e n a n c e  as  judged  by 
1947 o p e r a t i o n s .  RP s p r a y e r s  were used 

f o r  abou t  t h r e e  - f o u r t h s  o f  the season  
du r in g  the whole of  which 218,245 u n i t s  
were s p r a y e d  w i t h  a t o t a l  o f  568 ,971 
g a l l o n s  o f  e m u l s io n .

No p a r t i c u l a r  d i f f i c u l t y  has been en
c oun te red  in  t r a i n i n g  u n s k i l l e d  men to 
operate  the RP sprayer ,  and a t  l e a s t  90% 
o f  the crew members p r e f e r  i t  to o th e r

sprayers .  I t s  g r e a t e r  weight  ( t o t a l  — 19 
lbs . )  was considered ob ject ionab le  o r ig i n 
a l l y ,  but  few com p la in t s  on t h i s  s c o re  
were received from f ie ld  operators.

O pera t ions  d a ta  f o r  1947 i n d i c a t e  that  
the d a i l y  emulsion output  per  man using the 

RP s p r a y e r  i s  a t  l e a s t  80% g r e a t e r  than 
when using the commercial type sprayer wi th  
hand pumps.  Count ing s p ra y  time as the 
t o t a l  time spent  a t  i n d iv i d u a l  sp ray ing  
s i t e s ,  which includes mixing, loading and
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spraying opera t ions ,  the RP (sprayer  emul
s ion output  (us ing  8002 nozzle  — 40 ps i )  
wil l  range from six to 8.4 gallons per  man- 
hour, depending upon the a b i l i t y  and team
work of  the  crew members. Under r u r a l  
Georgia c o n d i t i o n s ,  the spray time w i l l  
account for approximately 70% of the gross 
crew-time, with the remaining 30% u t i l i z e d  
in t ravel  and warehouse operat ions.

SUMMARY
1. A Regulated Pressure Sprayer has been 

d e s ig n e d .  A p p r o x i m a t e l y  500 were c o n 
struc ted and u t i l i z e d  on 1947 DDT res idua l  
spraying operat ions on the Georgia Malaria 
Control program which included 218,245 uni t  
sprayings.

2. In comparison with s ingle  compartment 
s p ra ye r s ,  the demonstrated advantages of  
the RP sp raye r  are:

a.  I t  permits the discharge of spray so 
lut ion  or  emulsion a t  a uniform p res 
sure and discharge r a t e .

b. The uniform discharge r a t e  expedi tes

crew t r a i n i n g  and improves the u n i 
fo rm i ty  and c o n s i s t e n c y  o f  s u r f a c e  
a p p l i c a t i o n  r a t e s .

c. I t  requires  a lower volume of a i r  per 
u n i t  volume of  emulsion or  s o lu t i o n  
di scharged .

d. I t  requ i res  l ess  judgment and manual 
labor to operate.

e. Maintenance requirements are less  and 
i t  may be constructed by an individual  
agenc y .

f .  I t  con s id e rab ly  improves the e f f i 
ciency of manual spraying operat ions.

3. The RP sprayer  has been used on only 
s m a l l - s c a l e  l a r v i c i d i n g  o p e r a t i o n s ,  but  
i t s  advantages on such opera t io ns  p a r a l 
l e l e d  those no ted  on r e s i d u a l  s p r a y i n g  
o p e r a t i o n s .

4. Hie regulated a i r  pressure — two com
partment p r i n c i p l e  may be app l i ed  to the 
design and construction of  sprayers u t i l i z 
ing d i f f e r e n t  s iz e  a i r  and l iq u id  tanks,  
with h igher  or lower spray p re s su re s .

Figu r e  2. A i r  and emu l s ion  l o a d i n g  o f  t he  s p r a y e r  from a t y p i c a l  crew t r u c k .

tesy of the David J. Sencer CDC Museum
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Figu re  3. The Regul a t ed  P r e s s u r e  Sprayer  d i sm an t l ed .  
For key,  s ee  ne x t  page.
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TABLE 1

FIGURE 3 NUMBER 
KEY LETTER REQUIRED

A
B

C
D

E
F

G
H
I

K

L

M
N

0
P

Q

R
S
T
U
V
w
X

Y
z

2

4
1

, DESCRIPTION 

Nozzle (Spraying Systems 1/4T-8002).
Wand — 1 /8” Pipe, 18-30” in length,  f i t t e d  with 1 /8” x 1 /4 ” bushing 
and 1 /8” x 1 /4” reducer.
Shut of f  valve (Hudson ).
Outlet hose — 1/4” ID, 5 1/2’ long, Xylol r e s i s t a n t  and equipped with 
hose clamp a t  both ends.
Hose bib, 1 /4” male thread.
S t r e e t  e l l  f i t t i n g ,  1 / 4 ” w i th  2 ” l eng th  of  1 / 4 ” CD copper  tube 
in s t a l l e d  in male end.
Pipe cap, 1 1/2” equipped with handle made of  5/16” i ron rod.

Gasket, 1/2”thickness, 1 1/2” diameter full circle, xylol resistant material.
Pipe nipple ,  1 1 /2 ” diameter , approximately 1 1 /2” long, upper end 
threaded, side tapped and threaded for 1/4” SAE thread.
Emulsion Tank, 5” diam. by 23 1/4” length (U. S. Army Spec i f i ca t ions  
No. 94-40355, Type D-2) with 1/4” female f i t t i n g  at lower end and modi
fied by cu t t ing  1 1/2” diameter hole in center of upper end.
Carrying frame made o f  5 /1 6 ” i ron  rod and composed of  2 up r ig h t s  
(K^), 5” cross brace (I^) and base (K^).
Base block, 2 ” x 6” x 8”, with hole and notch to c lea r  bottom f i t t i n g s  
of a i r  and emulsion tanks.
Pipe plug, 1/4”.
Sl ing ,  1 l / 2 ” t o 2 ” width, approximately 36” long and equipped with 
snaps or  buckles a t  e i t h e r  end.
Banding s t raps ,  approximately 1/32” x 3 /4” x 34” long.
Strap seals ,  3 /4” (Acme Steel  Company No. 61 S ) .
Air tank, same as J  except that  upper and lower end f i t t i n g s  consis t  
of  1 /4” female f i t t i n g s .
Pipe nipple ,  1 /4 ” close.
Pipe tee ,  1 /4”.
Air f i l l i n g  valve, (Schrader or equal).
Pipe nipple,  1 /4” close.
Pressure regulator ,  1/4” (Watts Regulator Company No. 26AC 1/4”). 
Stopcock, 1/4”.
Flexible  connection, composed of 4 ” length of  1 /4 ” CD copper tubing; 
2 — 1/4” female couplings; 1 — 1/4” SAE male connector.
Carrying gr ip,  4 ” length of used hose e i ther  1 /4” or 3 /8” ID.
Separators, 1/2” x 1 1 /2” x 2 1/2”.

Courtesy ■ of the David J. Sencer CDC Museum
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F ig u r e  4.  Ac ces so ry  equ ipmen t  d e s c r i b e d  i n  T ab l e  2.

FIGURE 4 
KEY LETTERS

M

BB & CC

no

EE 
FF 
GG 

HH & I I  
JJ

TABLF 2

ITEM DESCRIPTION

Tes t ing Cap — 1 1/2” pipe cap with d i a l  gage (0-200 ps i)  connection to 
measure emulsion tank a i r  pressure.
Side and top views of  funnel  used in s t r a i n i n g  emulsion as sp rayer  
is  f i l l e d .
Block for  ho ld in g  s h u t o f f  valve p lungers  while  removing d e f e c t i v e  
t ip s .
Tip inse r te r  tool — portable type.
Shutoff valve plungers without t ip s .
Replacement t ip s  for shutoff  valve plungers.
End and box wrenches (13/16”) for separating nozzle.
Tip in se r te r  tool — bench type.
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