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By Lyle D. Goodhue 
R~•n-h l>i,i•ion 
Bartin, illr. Okla. 

Phillip,o Pt-trolrum l.on1pa11, 

,\ ,.,., with llw fir-.. arrotinl hy 1he author I lrfll and • . N. ~ulli•an al W aalai..-on !liia1i11nal Airport. 

M A:\\' , rnion, hau, bttr. "rillrn a11 lo hu• 1oda) •" 
aerueul induetr) be,lan, bul nonf' of lhf' author. 

hu bttn in ~ion of all 1hr fal"lto lhal INI lo lhf' 
hir1h of 1hi11 fabulou, pam,rin,r bminrN. Thi, arlidr i11 
inlrnded lo l't'l'urd a parl of lhf' earl) hi.aor) and develop, 
nwnl. motl • f •hil"h ha, nul appeared in prinl. SonN'• 

limn i,U~ is a mallrr of IUl"k. hul ha,in,r 1hr m1jor 
in,rredienl, for 11un~ read) and in lhf' ri,rht place al 
lhf' ri,dll link' an- paramounl prerequi,ile•. \°\ orld War II . 
lhe rieed for moequilo conlrol, an enlhu,iulic parlnH. 
and acttplantt b) lhe armed forcn •rn- f'Nf'nlial in­
Jredienb. Alsu. "hal could cumpatt " ilh lhf' adverlisin,i 
of u,er -10 million free Mmples lo lllarl an) indu.lr)? 

St'wral arlicles on lhe hi.tor) of lllf' aero,ol reu~al 
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lhal 11onlf' earlirr in,enlol"fl l"uncei,ed 1hr idea of a self. 
ditdiargin,r pacb,re. Probabl) 1he musl comptthen,i,r 
hitluries •ett "rillrn b) Shepherd and other l"Dlllribulol"fl 
lu hie book on aerosols'. All lhf' anlettdenl• lu our in,rn• 
liun arr mentioned !'() IM) nerd nol all be rr, ir•ed a,rain 
lwre. l ' p lo lhf' limr of Rothf'im. b) no lllttkh of lhf' 
ima,rinalion """' 1hr crudr proposals for pl'l'IIIUre pack• 
Bflf'I drsi,rned for lhe produclion of commercial pacb,res. 

Thr firlll nolrworlh) conlribulian lu 1hr prOl"t'N of di,-. 
persin,r sub.lances by ,pra) in,r 110lulions in liquefied ,rasn 
under lhrir o•n preuure "311 developed b) F.ric Rotht-im 
in Norway'·". Howe,rr, hi, p.1lenl1 •ffll almosl unnotic.-e1l 
unlil lht- Amrrican aerosol indllflr) •as •ell established, 
probabl) brl"au11e of hi, unlimrl) dealh and brl"alllf' hir. 
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r. S. pa1enls were held by the Alien Property custodian 
during World War 11. A good account of Rotheim•s co11-
lributions was reported by Edelstein• in a previoua issuP 
or Aerosol Age. However, Rotheim's invention lacked 
several or the important ingredients necessary for success. 
His formulations were Jlammable, since only flammable 
propellants were avail.able to him. Also his invention wai­
timed wrong in a country where even the American ver• 
sion of aerosols has been relatively sJow in becoming 
ruJI} established. 

Anolher contributor was Carl Iddings in 19375, who 
~t'ems lo have gone completely unnoticed by aerosol his­
torians. His patent covers the refrigeration method or 
filling and e~·en lists ••Freon 12", among other propellants. 
Also 1111 attempt to dispense insecticides by spraying solu­
tions in propane "'as made by George L. Hockenyos• in 
1937. After several tests. ii was abandoned because or 
the flammability hazard. 

L OOK l NG back, it is not difficult to see the reasons 
for success which for the 1>urpose of lhis article art' 

termed ••ingredients". 

When the author was working in the former Bureau 
of Entomology and Plant Quarantine al Beltsville. Marv• 
land, nicotine was used as a greenhouse fumigant. Because 
rapid voJatiliza1ion "'as needed, a me1hod involving dis­
persion by releasing a solution in a liquefied l_l!as was 
proposed. The idea was recorded and witnessed by Dr. 
F. L Campbell, lhen in charge of 1he laboratory. This 
notebook paf{e. daled October S. 1935, and a following 
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Somr of 1he Rothheim unil-. made in 1937 

pap;e, da1ed October 16. 1935 and recording an extension 
of the idea, are shown on this J>ap:e. The writer had no 
knowledge of previous work on such a system. 1lte initial 
idea was nol tested at that time because no sare container!I 
were available lo handle such higlily toxic substances u 
nicotine. However, tl1is record marks the earliest date of 
conception of the modern aerosol. 

Approximately three years later, W. N. Sullivan and 
the writer began working as a team on insecticidal smokes 
produced by the incomplete combustion or derris and 
pyrethrum1. This evolved into spraying N>lutions ,of in• 
secticides on a hot surface to form aerosols by lhe volume 
condensation method". The aerosols were tested for the 
control of various insects, including roaches, ffies, and 
f"ven funp;us gnats in mushroom houses. Our teamwork 
continued and several hundred chemicals were tested a., 
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The 1utbor ,. tbe laboratory 11 Bellnillr, Md. -'• l~ft i thr lint 
21> -a bomb enr made. At risht I tbe lilllq equipment -.t. 

imecticida in aeroeol form for cockroadw. i\t one time 
we had 19 public 11enice palenla on 1ynergiab for i111ee­
ticidal aeroeoll'. 

The use of 1hr 1eientific term .. aeroeol" "as applied 
by this "riter lo cover thele air colloid. and it "u 1ub-
1equently Uled in all publicatio111. B«au.e this word "u 
allo a trademark for a 1eria of emullifien, Roark ex­
plained the 1eientific term and jullified ita use. Now the 
word .. aeroeol" has evolved lo include almost any 11elf­
di!lpellling preaure package. 

During the week of April i. 1941, Hill Sullivan and 
the -riter "ere uked to appear in Wahington to review 
our work on aeroeoll for Dr. P. N. Annand. al that time 
director of raearch of the Bureau. Reasons for continuing 
the project would be needed. Since we werf' somewhat 
apprehensive about the future of our project. "e decided 
lo drag out m, old idea recorded back in 1935. On 
Saturda) . i\pril 12. 1911, the "riter purchued five pound. 
of .. Freon 12" from the General Electric Supply Co. in 
Wahington, D. C. The .. Freon 12" "u placed in an 
empty five-pound ICC-•J cylinder. The next day, Eater 
Sunda) , the author, "c rking alone in 1hr chemical labora­
tor) al Hehn ille, filled "hat "as for all practical purpotie9 
the first modem aeroeol bomb. ,\ mixture of p) rethrum 
and &eNme oil ".1• 1ucked into an evacuated 1econd 
cylinder. The exact amount -•~ not recorded ... Freon 12" 
"u then lran1ferred into the 1econd cylinder b} gentle 
heat. .\ Monarch brand oil-burner nozzle of low capacih 
12 gal. per houri "as allached lo the '5 angle valve 
on the container . .\ cage of American roache. "u available 
from other prev io111 taling. Several roaches "ere placed 
in a 1111111 g1... fumigation cue and a charge of IM 
aerOICI "u introduced. In I • than ten minulel all 
roaches 11,~re on tlteir bach. The "riler yelled "ith joy 
and excitement ! 
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Sullivan "a• given the good ne"~ by telephone and 
in the afternoon he, J. H. Fales, and the "riter laccom­
panied by "ives, children, and by Sullivan'• girlfriend I, 
gathered at Sullivan'• Entomology Laboratory. Flie1 in 
the Peet-Grady chamber "·ere •prayed and the resulta 
"ere similar lo those obtained earlier that day on roadw. 
Enth111ium ran high throughout the group. 

QI', Monda) we carried thi1 device to the propoted 
meeting on aer01oll. We arrived early and gave 

demonllralion1 to individuall and arnall ~roupe. Some 
saw in it a great future, "hile othen left the room in 
what appeared lo be dilgll8l. I It should be mentioned 
that the crude pyrethrum available "u quite irritating.I 
No orpniaed meeting developed and we "ent back to 
Heltaville "i1h our nn lo) . 

Our patent applicat:on, filed on Jul) 29, 11>41, de-
1eribed a method of producing paruiticidal aeroeoll. 
Since it "as limited lo a "'true aeroeol". with particlel 
that would remain 11111pended in air for long period., 
ver) liule prior art "u cited. However, both ldding11 

and Rotheim2 11,•ere cited. The patent••• -igned to the 
Secretary of i\gricuhure, "a~ i11ued on Junf' 8. 1943. 
The claim1 specified lesa than 1or, nonvolatile ingredienll. 
lo ensure that a truf' aerosol "ith particla below 50 mi­
crons diameter would be produced. 

One succeaeful test follo""ed another. Through Sullivan·­
personal contacll at Walter Reed H01pital and "ith the 
l. S. Public Health Senice. mam official requat.s for 
demon1tration1 "ere receh•ed and conducted. These in­
cluded the trealmenl cf bed bugs in an animal room at 
the National lnatitute of Ht>ahh and of roache. in 1everal 
mess hall, in the nearby military cenlen. i\n aeroeol con­
taining l.OC, total p) rethrin, "ith 2~ , l!e&ame oil w u 
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found to be highly effecti\'t• against mosquitoes and 
showed great promise as a means of controlling malaria 
and other mosquito-borne disease&. A paper on toxicity 
of pyrelhrum aerosols to mosquitoes "as read al tht' 
Eastern Branch Meeting of what "as then the Society of 
Economic Entomologists at Baltimore in Nov., 19411 1• 

h has been incorrectly stated by some writers that the 
Department of Agriculture was commwioned by the 
armed forces to develop the aerosol bomb. This is not 
accurate. The idea was sold to them by W. N. Sulliun 
afler lhe developmenl was well under way. However, in 
April l '>42 when Sullivan was given a commission in 
what is now the Air Foree and \\as sent lo Wright Field, 
things began lo hum. Through his contacts with West­
inghouse in Springfield, Mass., that company ( with his 
assistance) developed the first practical aerosol bomb. 
It is of interest that the term "bug bomb" or aerosol 
.. bomb" originated with Westinghouse employees because 
the container in physical appearance resembled a small 
bomb. Actually, the bomb was adapted from a small 
"Freon 12" container, already in commercial use for 
charging household refrigerators. Before the end of the 

~fl: linil Westinghouse aeroBO] bomb and 
(right) fint unil from Armstrong Engineering Co. 

War over 30 million units were produced by Westinghouse 
and over 10 million by three other companies1• Both the 
Anny and the Navy used the aerosol. 

Nearly .all of these military aerosol .. bombs" conlaintNI 
the original pyrethrum-sesame oil formulation, but sub­
sequently a pyrelhrum shortage 11ecessilated successive 
reductions of the active ingredient, Near the end of the 
war a very effective pyrethrum-DDT formulation was 
substituted, but few of these reached the thealers or opera­
tion before lhe war ended. 

A LTHOUGH at the time there were many arguments 
over the merits of aerosols versus lly sJ>rays, many 

people saw a great future in the civilian use of tlie aerosol, 
not only for insecticides but for dozens of other uses. 
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Me&11n. Sullivan and Goodhue lesl early unit 
in a DC.3 al Washington National Airport. 

The cost of tl1e high-pressure container \\es an obvious 
handicap, but this was soon overcome by the use of the 
lower preasure aerosol we know today. While the writer 
was employed by Airosol, Inc. in Neodesha, Kan., beer 
cans were adapted and ~he first low pressure aerosols 
were marketed. The firsl shipment on November 21, l946 
consisted of 105,000 Crown cans12, that were pul'Ulaaed 
and reworked lo accommodate a valve designed by thal 
company. Ahhousfi not very succeasful I mostly because 
cif leakage difficulties), these in eflecl were the firsl com­
mercial low-pressure aeroaols, al a lime when a pressure 
below 25 psig was required. 

Now it may be time to reHect on "'hy lhe Goodhue­
Sullivan aerosol was almbst immediately successful, where 
previous attempts failed. The answer is that the 1noper 
ingredients for !!uccess suddenly came together. They are 

I Continued on Page 118) 

Mili1ary and civilian us;• are illustralt"d 
in these USDA releallCII dated early 1943. 
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How It All Began 
(From. Page 33) 

listed as follows. not necessarily in lhe order of im­
portance: 

I. The timing was right. h became available when 
there 'l\&s an urgent military need. Also, it preceded 
DDT. which would have so overshadowed the aero• 
sol as to give it little chance. 

2. It was a nontoxic, nonflammable, compact unit that 
met military specifications for use in combat areas. 

3. It was very effective for its primary purpose, i.e., 
mosquito control. 

4. The project was enthusiasticaUy supported by our 
respective organizations headed by R. C. Roark and 
L. A. Hawkins and by the contributions of J. H. 
Fales in the laboratory. 

5. Sullivan, with '1is great enthusiasm and promotional 
ability, was an essential ingredient without whom 
there would have been little chance of success. 

6. The distribution of 40 million free samples pro­
vided unsurpaued free advertising to prime later 
civilian use. 

7. It was developed in a country receptive to gadget& 
and accepted by people with the means to purchase 
them. 

Great changes have taken place in the aerosol package 
during the last 20 years. Probably the mass production 
of high quality valves has contributed as much as any 
one factor. Also, great improvements have been made 
in formulations. At first the aerosol would not have been 
successful without fluorinated hydrocarbons. However, 
beginning with the first lank car shipment of hydro­
carbon propellant by Phillips Petroleum Co. in May, 1956. 
safe formulations using hydrocarbon propellants have 
helped expand the industry to even greater volumes than 
foreseen by the pioneers. 

It is hoped that this resume of the early days of the 
modern aerosol industry has given proper credit where 
due and clarified some of the early events that sparked 
tile industry. * 
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SNAP-ON SPRAY 
CAN HANDLE 

... for Every Size Container 
TIie new AHco interchangeable spray can handles 

ly hold the incraased weight of the new king-size 
24 oz. and 35 oz. containers. This definite trend 
ds the larger and heavier containers make the 

new Alfco handles a necessity to properly apply 
aerosol materials and insure satisfied customers. 

sure your •rosol product has the added sales 
appeal of convenience, ease of operation and 

accurate application .. . order Alf co handles today. 

NEW/ 
The heavier 
the can, 
the tighter 
Alfco 
handles 1rip. 

Personalize and ldentiry 
Alfco handles witll your product 

a..;.;;:;1;,;;.;.rt=ant Order lnfonnatlon- ~(J SC-500 ALFCO, INC. 4950 Sepulveda Boulevard, Culver City. California• UPton 0-6716 
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PltarmaPlastics 
(From Page 581 

lo nt•\\ quarters. At ils presen1 loca­
tion, the company occu1>ies 21,000 sq. 
ft. of a larger 1.3,000 sq. h. buildin!,(. 
"h icl1 it o\\ ns. 

In tlte moldinf( room. there art• 
M>\ en up-to-date injection moldinf!; 
machines. with a ranp;e of from four 
to 12 oz. capacity. These machine11 
are worked on three shifts and clue lo 
1he ne\\ quarters there is plenty of 
room for expansion of the moldinp: 
room. 

PharmaPlastics has in its assembl) 
depar1ment lines for wrapping, hot 
stamping, bagging, assembling and 
other finishing operalions. ln addi­
tion to lhe company's line of aerosol 
caps and components, PharmaPlas­
tics also does a large volume of busi­
llt'!.." in standard pharmaceutical ancl 
rosmetic packaging fitments, includ­
ing medicine droppers. 

Warren Richarcls is president of 
llie com1>Bny end Josepl1 W. Parker 
is vice president. Both are firm 
adn,cales of the impor1ance of qualit} 
rm·n caps in "setting oft'" the f'nl ire 
aerosol package concept. * 

Shulton Adds New Division 
Shuhon, Inc. Clifton, '.'J. J., has 

just announced lhe formation of die 
1ww Franchise Cosmetic Division, to 
be headed by A. J. Bender Jr. as 
managing director. The ne,, Fra11d1ise 
Cosmetic Dh ision will devote its 
e-Oorls lo the leading cosmetic ancl 
toill"trif'S relailns lhroughout tlw 
rountry, by m1•1111i- of II separate sales 
force. This division "ill st"II arnl 
promote Shulton's existing lin('S of 
loill"tries as well as new. exclusivt­
li!1es c11rrently in fi na l stag('S of 1·om• 

pletior1. These m·\\ lines "ill m11kt­
tl1.eir lrade debut in June. for foll rt•• 

tail promotion. 
Assisting !ldr. Henclt-r, as managrr 

of marketing services, will bc Johri 
W 0011. pre, iously in Shull on produrt 
ma1rngemenl. and two fidt l salt>S 1111111• 
agers-Gerald Gurley ancl Jack W. 

World's la1·gest producers of 

fully sfress-cmck resistm1t 

in accurate dimensions to 

suit all f 01'1nulatiom1, ,'fpmy 

pattenu1 a ud basic designs 
for aerosols, "tomizei·s, 

squeeze l,ottles, lotion pumps 
and garde11 sprays 

Wilsori both former Shulton district 
manngt-rs. 

• 
MM&R Holds Sales Meeting 

Magnus '.\lnbee & Reynarcl. Inc., 
New York producer of essenlial oils 
ancl JX'rfuming materials, a!l..~l"mbll"d 
ils sales representatives from Maine 
lo Florida in New York March 5-6, 
for a sales ancl technical conference. 
The meeting ,uu, held primarily lo 
brief the salesmen on plans for a drive 
lo make 1965 - tht> company's 70th 
anniversary - tl1t> mos1 prosperous 
yt"ar in l11e history of dw company. 

New product,- \\t'l"l' discusse«I, sales 
problems anal} zecl. and a realignment 
of !lome of the lerrilories arranged to 
permit more efficienl eoverage. 1'iew 
perfume oils ,,ne explained hr Gosta 
Ht•dstrom. <lirertor of lhe quality 1·011-

t rol la boralor} . and others. 

c~ [,'or l•r!hn iNfon,otioN, ll'rit• IBAi~A I W Actio11 Divi8ioll ...,_ 
COLORITE PLASTICS, Inc. WHAGBY PLASTICS, Ltd . 

Slrnhon u~,•~ PharmaPla~1k8 l"■ 11. Palerson 3, N•w Juu:, / U.S.A. w~agby, li11col11, / E119la11d 
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