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COCKROACH PESTS IN MINNESOTA WITH 
SPECIAL REFERENCE TO THE 

GERMAN COCKROACH 

By VERXOX RAY:'.\IOND HABEi{ 

< H the \'arious domestic pests of our temperate climates none an: 
more despiscd. morc widcspread. or more wary than cockroache~. 

:\ot only do housekeepers suffer from the damage done by these in­
sects, hut keepers of restaurants, hotels, soda fountains, confection­
eries. bakeries. laundries, and many other establishments find their 
control a serious problem. 

DESCRIPTION 

Crn:kr11ad1cs ma\· hc rccognized by their much flattened bodie~. in 
this rcspn·t rc,;cmhling hcdbugs. The head is carried beneath chc 
iront l'nd 11f the body with the mouth directed backward between the 
hascs of the front pair of lcgs. Two hlack, kidney-shaped eyes partly 
o.:cupy the top and sidcs of the head. To the top oi the face reginn. 
hetwet·n the eyes, are attached two bristles or hair-like feelers. The 
legs arc somewhat flat and appear frail and delicate. but they arc \\·di 
suitt·d for rapid running. The upper surface of the back end of the 
body always bears two blade-like structures which may be directed 
upward or sidewisl'. The iull-grown cockroach may or may not h:n·c 
wmgs. This dL'pends on the age, sex. and species, or kind. :\II i111-
111aturt• cockroaches arl' wingless. Otherwise. except that they :irt' 

•malkr and usually of darkl'r color. they much resemble the adult~. 

HABITS OF COCKROACHES 

In grt·cnhouses or places in which favorable conditions of heat. 
moisture. food. and seclusion prevail, almost any of the wild cock­
roaches common to a locality may appear. :\II cockroaches are ex­
ceptionally fond of narrow, dark, damp, warm quarters. Tho~c in 
residences may be found in crevices back of loose woodwork, around 
~inks and watcrpipes, beneath loose wallpaper, or beneath loose paper 
accumulating on floors or shelves, or in trash baskets. Domestic cock­
roaches usually remain near the kitchen and pantries. 

Cockroaches arc most active at night, but in places where theY 
are alnmdant they may be seen at almost any time, especially if un­
molested. As a rule the young ones are less timid than the adults. 
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()wing to their preference for darkness, the people of ancient times 
named them "luci f uga," light-shunners. 

l ·ockroacl1es are biting insects. \\'ith their powerful jaws thl'.y 
pinch "ul1-tann·s to l1its. I .dt unn1olested, they devour almo~t any­
thing that thl'y can chew. Thev \·isit the filthiest as \\·ell as the clean­
est placl's and greedily gorge themsel\'es with the filthiest refuse and 
the clwin·-t oi pastril's and meats. The legs and feet are provided with 
small hair,- :111d spines which are \\Tll fitted to hold small portions of 
th .. 111att·:·i:il- 11 ith which they rnme in contact. They drop liquid irom 
tlit·ir 11111uth' on sulistanct's O\'er which they run. Other cockruaches 
c11n1" al11ng and drink 11p this liquid. which may contain bits ui any 
111atni:tl 1\ hi«h tht· in><"«t has eaten. l·ockroaches cleanse their legs. 
in·t. :111d il'dLT~ by passing them through their mouths. They are 
litnally \\·:1-hl'd with spittle. Tims thl' portions oi food \\·hich chey 
du not eat d1t·1· rl'nder 1111tit iur \!SL' hy r11nning u\'er them. ( ·.,«k­
rnad1l'S takvn irom a stalilt· depositl'd droplets nf liquid of the· ,;1me 

It· is easih· set·n th:tt th1·1· . . 

can lw i111p.,rtant iact11r~ in spreading certain disease germs. D:m,'._'.c-r­
oi thi- r«.Jt· 11111-t l1t· «on~idnl'd in thl' st11dy oi thl' importance oi thc·cc· 
inSL'CtS a,; h1111-t·huld Jll''t '· 

.\II C<1<·k r":Lc·llt',; gin· off a waxy secretion i r<Jnl thL· greater ] "•r­
t i< •il ui their lirnlil's. This secretion and the excrement. or d11n:.:. :.:i1«· 
ufr tl1e '••-c:ilkd crn·kn1;1ch odur. The n1111\·ays and hiding plac"t·' :ll°L' 

gt·nn:illy ch:trat"tnizt·d l1y the 11d"r and dung stain,.;. :\ cockroad1 
tak"n ir11n1 "nt· ho11-e to ;:nuthLT where there arc· rithers oi the ':tmc· 
spn·il''. \1'\tally has little difficulty in locating the places where its 
idlm'~ ;1rl' hiddt•n. In this they ~c·cn1 to be directed hy the od11r :ind 
ad1 :111ta.!.!t' ha' het•n taken (Ii thi" in trapping them. 

- . ~ .. 
~ ..... 

Fig. 2. Egg Case of Cockroach U. S. Bur. Ent. 
.1 ~idc vi~w b. End view 

Hl twc-e11 a anti li. outline drawing showing natural size of <':l~C'. 

l" 1ck rt1adie~ depo~ it their eggs in pillow-shaped cases (Figure 2). 

\\'ht'n an L'1-!'1-!' case begins to appear at the tip end of the body it is 
whitt". .\~it i~ tilled with egg,; it is further pu~hed out. Fully funned. 
the c;t"e ~""n hen1me,; ahout the same color as the tir"t pair of \1 in:_:..: 
ur t ht· back of the parent. In this stage it may be left by the mother 
or ~llt' may carry it about until the eggs hatch. Often the mother cats 
the empty egg case or it may be the first food for the young which 
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hatch from it. or for other cockroaches and insects. :\ few may he 
lei t to decay. In some species the young arc dc,·elopccl inside the 
bod\· of the mother. 

The young cockroach. in growing to maturity. must shed ib skin 
,;cnTal timl's. This prncl'ss is known as lllOltlt ing. .Just after l'ach 
lllut1lt the young rod; roach is whitl' with lib ck t'_\"t'S. ]'J°l''l'nt i11g t Ill' 
:tppcarancc of a newly hatched incli\·idual. :-;t'\"lTal ht1ur..; aftl'r mt1ult­
i11g it takes on the normal dark rt1lnr. l .t1l·kn1adw, usu:ilh· lll:ttl' "t'\'­
lT:tl day,; a ftcr hcl·oming adults. 

SPECIES OF HOCSEHOLD COCKRO.\Cl I ES< >F ~11 :\I\' E~< >T:\ 

Only four specil's of domestic corkroadws are iound hrl'eding in 
J\Iinnesota usually. ::\ o reports han• hl'en n·rei\'ed oi all four "f'l'cics 
liYing in the same building at the same time. 

The most common and the smallest oi our d111nest il· rock rt1achcs 
is the· German. Oi all rorkroarh infestation in our ritil's and ,-ill:tges 
about 90 per cent is the German. Thl' < >ril'ntal nl\.·kro:1rh ranks lll'Xt 
in numbers and in sizl'. The nl'xt brgl',;t i,; thl' .\ustr:dian. It i­
rather scarce. but at times appears in gn·cnhou,;l's 11r similar places 
\\·hid1 are sufficiently warm and damp and arc prt1\·idt·d with i11od. 
The . \meriran cork roach is the largl'st oi c 1ur d11nwstic spel·ies. :\ nnc 
oi the domestic spcril',; occurs wild in ~I in11csnta. They arc i11111td 
in buildings of cities and \'illages but seldom in those c1i rural cfi,trict'. 

Se,·eral species 11i wild rorkr11adw~ art' i111111d in ~I i11n .. ,11t;1. 
They may get into rl'sicknn·s in the sun1111t-r. hut 't·ld11n1 in '11t·h 1111111 
hers as to be annoying. and usually t1nly tl·m]'11rarily. 

IJ"ubtkss the (;erman rm·kroarh (Figure 3 I. is the m11-t t r .. 1i!1h·­
sn111c of our clonll'stic cockroaches. ln certain lt1c:ditil'' it j, till" .. 11h 

~pccil·s. It i,; sometiml'S cal1ed the "rroton" or "watl'r" bug 11\\ ing 
to ib haYing bl'rnmc m1111er11us in ::\cw York City at about the time 
the Croton water system was installed then· in ~8.p. The adults arl' 
oi a tawny amber-brown color. They possess well-de\·eloped wings 
and the top oi the front end of the Lody is marked hy two more or 
less parallel conspicuous dark brown to black .stripes. From the front 
of the head to the tip of the wing covers. the adult measures about 
hali an inch. Its body is slightly more than an eighth of an inch wide. 
females are usually broader, hea\'icr. and darker in color than males. 

HABITS 

Because of the extreme flatness and the small size of its body the 
German cockroach can conceal itself in very narrow crevices. This 
is true especially of the younger ones. They crowd or squeeze them-
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-l'in·s intu ncvin:s of barely 
11d"r pl'c11liar t(l the species. 
tl11N' (Ji 1Jt!wr ~pecies. 

their own thickness. They give ufr an 
In general their habits are 11n1d1 likl'. 

U. S. Bur. Ent. 
.. d I 1:111,.~t urc 'P<."\.'.imrns e. ~lale f. Female with egg o-c 
h. A(luh "i:h wing~ ~pr<."a1l g. Egg case, enlarged 

I.IF E. JI I STCJ !ff 

In from two to four days after mating. tlw l'gg c;1,t· l1l'gin, to ai']"·;tr 

.tt the rl'ar encl of the femak. If surrounding conditions of heat ;,11<1 
lll11iq11rc arc fa\'orable. in about forty-three days the case bursts :tl11n:..: 
thl· flange<! sicle and thl' newly hatchecl young \niggle out. In ll!• ,,i 

,·;1'l'' they l'lllcrgc whill' thl' egg case is still attached to the tip ui 1lic 

l111d~- 11i thL· mother. 
T~ pi«ally. thl' ( ~n111a11 c11ckroach moult:> ,;eycn times before it i­

i 11lly gr11w11. Ii thl' tl'lllpl'raturc is maintained at 77 degrees F. (25 
dc,i.:rn·-. l'. 1. in cagl's wl'll clarkl'lled and well supplied with food ancl 
1\·;1tl'r. the c11111pll'll' dl'n·l"pml·nt is undergone in from 109 to 147 clays. 
111 11thn ''"'rcb. 1111dl'r n111ditions sud1 as oiten prcYail in nature. the 
1 ;nman c1Jd-;roach may cl('n·lop from the frrtilizecl egg to the adult 
-t;tg<' in ir(lm 3 1 ~ to 5 111onths. 

The liic t·~·cll' of thi, ,pccics is thl' ~hortcst oi any ui thl' dn!!:c-ti,· 
, 11t·kroa,·Jw,. The ~t·xcs mate within a few days after reachin:..: rna-
111rity, and l•rl'cding 111ay occur throughout the year. Thi!" corn1,:tr:1-
11n·ly ~hlJrt liil' cyde and habit oi breeding fayor the occ·urrt'1h·• "i 

this roach in great numbers where it has become well c:'tahli,-lh'd. 

om E!'JT AL COCKROACH Rla11.1 ,wi<ntdli." 

Th(' Oriental cock roach (Figure -i. ·,. i" readily distingui.~heci 1 rurn 
the German by both color and size. Except at moulting and hatching 
times these cockroaches arc \'cry black. The adults arc approximately 
an inch long and three eighths of an inch wide. X onnally the female,; 
arc longer and broader than the males, the latter appearing frail and 
\n·ak. In the male, the tips of the wings do not reacli the back end of 
the body; in the female, the upper wings are about three sixteenths of 
;111 inch long and are yery small in comparison to the hotly lmlk. CHtrn 
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these cockroaches arl' notit:ed lrn<ldled together. thl' yuunger Olll'" 
LTawling O\'l'r, around. and be11eath thl' older rnws. 

Fi!-;. 4. <hicntal (·.,d.;roach t• .'-' Jiu~ L:.! 
.i .• \dult ie:~::dc b. :\dult m.1ic 1·. ~idt· d I:· :··.1~ ·:1 ~,.,, :::.c:: 

The icmak usually product·" "ixt\'l'll q,:gs 111 a J.J;i,·k prnl-likl' ct-" 
.\iter this ca . .;e is iull_\' iornwd ."hl' may carry it about ior .;t•\·n:il •Lt_,-. 
but ti11ally deposib it in a fa\·orablc cre\·in'. .\ l1111g till!e i- r'"'ttiirl'd 
for the eggs tu hatch. They r\'prodtKl' 11111,_t r:q•idh· i11 1\;1rn1 ''":1:h, r 

I11 captiYity the yo1111g gr11w \Try .;}o\\h'. \'111n1.:..: 11i t111- 'l''"i"­
han: been kept for eighteen months, moulting iour or ti\'C timt'" during 
that pC':::-iod and failing to bt·comc adults at the end oi that ti!llt'. 

This cockroach is among the filthiest of our dornl'stic pe,_t,. It 
has been taken at the mouth oi storm sl'wl'rs. near n·,idl'nl'l''. in \l'l<'r 

inary :incl bacteriological bboratori~s. in carcJt·,.,.Jy kl']'! quarter- .. i 
rahbib and guinea iiigs. in underground tumll'I"· in <l:iiril'". and in 
-al111 •n'. Like other cockroaches it cats aln1o"t anything but j,_ ''"J•i·­
cialh· iond oi stard1y materials. 

.\'.\IE!{)('.\:\ l'OCKnO . .\CH /'aipl11111·ta 11111c"ri1111111 

Th.: .\rnnican rnckroach (Figure 5). is a beautiful rcddi"h lJru\\11 
c<Jl<Jr. The iront part of the bo<ly is edged with yellow. It is ,-Ji.i.:htly 
mort: than an inch and a quarter long and about hali an inch wi<lc. 
In br1th sexc~ the wings arc very long. extending ~lightly beyond the 
back end of the body. The legs are usually lighter colored than the 
bo<ly. Cockroaches of this species may become abundant in dwellings. 
They are most frequently found in cities, in hotels and packing and 
slaughter houses. 
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The egg mass is reddish brown. About seventy days were re­
quired ior hatching when a temperature of 77 degrees was maintained 
in dark cagl·s. l lsually the egg masses arc pasted to floor or ceiling 
joi't' or sills in dark places. They may be coyered over with bits of 
)'apn. tindy chl'wl'd wood. rags, or even roach dung if no other ma­
tnial i~ aL1ilahll'. :\s the rl'sult of a single mating, one femalL: prri­
dtll·l'd thirtn·n q,:-g nia,sl'S, one at a time at intervals of from fi\·e to 
t wd n· c b_1, <>\.LT a period of about four months. All but the se\·enth 
hat«h,·cl. Thl· ,·gg casl'' oi this species may contain from eightl'cll trJ 

t11,·11t~ .,·i.:..:ll! <'g.:..:> and irom twenty to twenty-iour arl' co111n1un. Th,·"c 
ccH·kr<>;1ch<·". lil\l' th<· :\ustralian and thl' Oriental. reproduce Jll<J-t 

r;q•i<lh· in 11;1rn1 \l'l'athn. 

Fi~. :;.. :\m('rican Cockro;ich U. S. Bur. Ent. 

.\L.::-;TH.\LJ.-\:\ COCh:I~O:\Cll /',·rif'/1111<!0 011stralasia< 

ThL· . \ tH ra lian col·kroach ( Figure 6), is slightly smaller and ch rkl'r 
th;t11 thl' . \nwriran. It is easily distinguished from the latter by the 
ydl1111· st ripl' along thl' outer lateral basal third of each wing co1·er. 
The entire IL"ngth is about an inch and a quarter. the width about h:tl i 
an iwh. Thl' wi1~g l°O\'l'f:' and the wings of both sexes project slightly 
bl'yond thl' hack end of the hody. As a rule the legs are darker than 
till' body. l''J>l'cially in females. Most specimens come from cities. and 
p;i rt j,·1ilarly from greenhouses and fruit exchanges. They are no­
whl'rl' abundant in Minnesota. 

The egg mass is reddish brown, most commonly pasted to a joist 
or ,ill in a dark place. Unlike the egg masses of the American cock-
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roach, those of the Au,;tralian are generally leit 1111cu\·crcd, otherwise 
its habits arc much the same as those of the .\rneril·a11. 

_;• 

\ 

Fig. 6. :\u .. tr:dian Corkr(l;l( Ji l ·. :'. n~:~ L:.t 
;1. Adult male with wings sprl·ad c Imm;1tu1t .. pn.:i::~t:. :J :\·!•.:.! I•:: .• 

:\lETHODS <>Ft°( >:\II\< >I. 

Cockroaches arc \Try actiYc. T" reach "r t1> hit tl1t·111 ;it ;il' 1: -
iccti\'cly with spray,; is entirely out of the quc~ti<>11 a,; a 1111·;111- .. ; 
control. The young of all species sccluclc thcmsd\'t·" in -11d1 11;11-rm' 
crc\'ices that to reach them requires a fine powder 11r 111i-1 dri\'t·11 \\'ith 
great force. 

TRAPPING 

:\!any mcthocls oi trapping ha\'C bel·n clc\·isccl ancl rcn>111111t·11ckd. 
but the advantages of such methods arc often over-emphasized. The 
sat is faction of seeing great numbers of the pests cornered may pru­
ducc an unwarrantccl confidence in the efficiency oi the methods em­
ployed. Howe\'cr, trapping is of some value as supplemental to other 
methods and is not to be wholly deprecated. Only those methods that 
have proved most satisfactory in our experience arc described. 

For the larger kinds a quart fruit jar, the inside of which should 
be absolutely clean and smooth, is used. Lean the jar against the wall 
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where the cockroaches congregate, preferably in a corner. Place the 
jar at such an angle that the cockroaches can easily slide down the in­
clined insidL· surface but can not era\\'! up. The jar should lw so 
placed that it will remain tipped merely eJHJugh to keep its positirin 
against the \\'all. It may be 11aitecl \\'ith clearings from the table- 'llch 
as fruit peelings, especially banana, peach. and apple, or bits or l1n·ad 
"r cake. Ii a fe\\' cockroaches of the same kind are placed in the 
trap, they Sl'n-e as decoys. The contents of the trap should be kc.:pt 
n11Jist. "therwisl' the cockroaches arc not so readily attracted. Drop 
tlrL· c;q1tin·s into scalding water. 

:\ t night put old cloths dampened \\'ith dish \\'at er in the sink ur 
nL";tr their runways and places of seclusion. Darken the roo111 and 
ka n· it. :\ t half - or three-quarter hour inten·als return \\'ith a liberal 
'lll'J>l." "i scalding hot water and dash it upon the cloths. thtb de,tr<>\ -
ing rn:my cockruaches which ha\-L' secluded thl'lllSl'lvcs in the iolrl-o ',j 

tlrl' cl11th or bl'nl'ath it. Thl' dl'ad cockroaches sl10uld he collected :1I1d 

ll\rrnl'd hdorl' the cloths are rearranged to trap more. 
t >btain tw" thin s111(111th bciards ahout three eighths ui an ind1 

thick and of equal lrngth ;ind width. Cleat the ends and one long ,ide 
nlg<· 11i one ni the hoard, \\·ith <•IH.'-eighth inch 'I rips ii the trap i-o t• • 
he \ISL'd fnr Cerrnan C()ckrnachl'S or \\'ith n\·e- or six-sixteenth i1ll·h 
-tril'" ii f11r c11ckroachl', nf largn 'i•Ccie,. l'ut huth boards into '.,\:1tc·r 
i11r ,,.\·l'ral minutt·s. then s111ear thl' cleated ,.;uriace of the one bn:ird 
;ind thl' op1m,itl' surface 11i the uthl'r with the pulp from the cut ,ur­
:·:1n·, ui applt· l><'t·lings. l1ruising or crushing th,· j•L'L·lings to gin· :lic 
J,.,;1rcJ, :tn ;q1pk rnlor. Thl'n ia,kn the ~lllearl'd faces toward ,;,c]1 
utlll'r ~" that a nl'\·icl' i~ kit bt•!\\"Cl'n them ]>y the ckats. Ha1'~ <>r 
lean thl'lll into "r again~! tlw runways. _\t night plunge the trap,_ ;:1:r1 
;1 11tl<"kl"t of 'ralding wa!l'r. l·lean thl'lll. recharge. and replac:c. 

Thl' tr;qi with \\·hich wt· han· had th,· hL·~t -uccl'ss in trapping 1 ;,·r­
man r11ckr11aches is made c1f a widl'-mouthed bottle I Figure 7) ancl a 
pin·l' oi ordinary windo\\' screL·n. l i ;n·ailablc. use a finer tm·-oh,·d 
-crn·n. ,ay twenty or twl'nty-tiYL" mc,.;hcs to the inch. to prevent the 
'"scape "f young roaches that may hatch in the trap. Cut from it a 
triangle, the ba~e oi \\'hich is slightly larger than the circumference oi 
the inside of the mouth oi the bottle. Holl it to iorm a cone oy,·r­
lapping the wound edges. and \\·ith fine \\·ire closely stitch the rn·c1 
-idl' edg-es to Jffe\·cnt the escape ni cockroaches between them. Fin: 
, •r six of the wires running around the tip end of the cone should be 
pulled out. Then bend the projecting wires of the apex of the cone 
,o that they form a flare around the outside of the tip. \Vith fine wire 
\H'a\T them so that the cockroaches can not crawl through the meshes 
thus made. The result is a hollow horn-shaped cone of screen with an 
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outwardly tlared collar about it,; apex, and the hole of the apex not 
larger than a lead pencil. Next put in the bottle some dampened apple 
peelings and six or eight liYing adult cockroaches. l'ut the cone into 
the mouth of the bottle, tip end first, with the tip directed upward. 

A B 

c 
Fig. 7. Efficient Trap for German Cockroach 

a. Wire netting cut to form. 
b. Cornucopia made by folding netting (a) and fa>tcnang it in •h•pc "'''" ""r 
c. \\'idC'·mouthcd bottle with cornucopia in po!lilion and !f>trip of rough p.lJ)("f tu It.rm 

bridge. 

and put the mouth thus pro\'ided in contact with nickroad1 runways or 
places of seclusion. The fermenting apple pt·dings and th<' odor of 
the decoys in the trap attract the cockroaches. l>o not wash the inside 
of the trap more frequently than is absolutely necessary. Chloroform, 
ether, coal oil, gasoline, carbolic arid. tnrpt·ntine, or camphor will ruin 
it for the purpose of catching cockroaches. To empty the trap, jostle 
the screen cone rapidly up and down in the neck of the bottle (do not 
force it into the bottle). This will shake the cockroaches off the cone. 
Immediately empty the contents of the trap into scalding water. Re­
charge with dampened apple peelings and several adult cockroaches 
and replace as before. If this trap becomes too dry inside, cockroaches 
will not enter it, so each evening ad<l a little water. The hole at the 
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tip end of the cone as well as the size of the bottle may be cho~cn 
according to the size of the cockroaches one desires to trap. 

Generally cockroaches arc found \\·here there is a good foud supply 
at thl'ir disp(lqJ. Thl'y arc Ill'\"lT obligl'd to Yisit traps or poisOIJfJ\lS 
baits for food. Tims the use oi traps and pois"nous baits !11ay pr« in· 

rather disappointing. To poison or trap cockroaches successfully, all 
other food material should be put out of their reach. This necessi­
tates keeping the house scrupulously clean. Poisons or traps or both 
should be set at night. and the \'ictims should he burned or scalded. 

DUSTING 

~odium tluoridc is an excdlcnt material for use in cornbating C()1·k­
roachl's. Frorn a dust gun the fine powder is inrcilily dri\·L·n into 1 h1 
runways and placl's of seclusion, even into cabinet and iurnini;-. 
drawers. \\"ith only a fair dcgTee of success, powdered borax ma:.· iw 
used in the s:1rne mamit-r, but with sodium fluoride rc;:ults are n:ih·h 
bettt.·r and rnon· rapid. Ii practical. spray thl' \\·alls 1\·ith a finl' i.1·-· 

of water and ir1111wdiatcly after dash powdered borax again=-t 'h· 
fn·shly clampt·ncd walk Thus thl' pmnlcr sticks exactly \\·here thr1 •\\ n 
ii too much is not usl'd. l'owdcred borax is not poisonous. 

l"sc n1al tar products and powdered borax in the \\·ater \\·ith w!1ich 
the tloors 11i i11ie-tl'd hot1"l'S are srruhhed. In dairies. the milk pr• 1rl­
ucts may take up thl' odor and taste of the coal tar products, and the:=:e 
matl·rials -lwuld not hl' used. There li\'e steam under pressure from 
a hose may be med, earl' being taken to direct it into the cracks and 
cn·\·in~s (If walls. ceilings. and tluor". 

lT~fJ1;AT1~1;1 

l "ndl'r cl'rtain conditions cnckroarlws can n11t hL· L"C11n11111ictlly :.11<! 

successfully controlled by tht· aho\T ml"lhocls. and it l1c·c1111•e, nc ·«­

~ary to fumigate the infested huilcling. For this purposL' hydrncy:rnic 
acid gas ha, l'r11\Td mo' t success i ul. Thi,:; gas i,:; ext r<?md y poisonuu:'. 
in iart rnw oi the most deadly poisons to man. and shnuld tlwre;', ,r,· 
be handled with the gTeatest rare. ln many ni the larger cities thc·rc· 
arc men who are acquaintl'd with the methods oi iumigation and 111;1kc· 

the fumigation of houses to destroy bcdLugs and cockrnaches. thc·ir 
business. Ii such a person is a\'ailable, the safrst plan is to hire him 
to take entire charge of the treatment; ii nut. the iollowing directi111F 
should he card 111ly foil owed. Agricultural experiment stations usually 
have a member of the staff familiar with fumigation. who can assist. 

C'1c111icals 11crcssar_y.-Hydrocyanic acid gas is gene-rated by the 
action of sulphuric acid and water upon sodium cyanide. Commercial 
sulphuric acid will do, and can be purchased much cheaper than the 

1 This atttion has h~en r~visc~ b~· Prof. William Moore, who is responsible for details 
of recommendations. 
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chemically pure. Sodium cyanide ()8 to 99 per Ct•nt purt• ,;hould be 
obtained. Since there are several different kinds of sodium cyanide 
nn the market. care should be taken to get the right kind. :\ mixture 
frequently found on the market and sold for fumigation purposes is 
knO\\:n as sodium cyanide chloride carbonate mixture. This. bl'sides the 
,;odium cyanide, contains sodium d1loride and sodiun1 carbonate. Be­
cause of the smaller percentage of sodium cyanide prl'sl'nt much larger 
quantities oi the mixture must be used to gennak the rl'quired quan­
tity of gas. The action of sulphuric acid on this mixturl' will produce 
carbon dioxide. and hydrochloric acid. The gaseous hydrochloric acid. 
altho haying little or no insecticidal yaJue. will tend to tarnish metal 
and hence is not desirable. The sodium cyanide chloridt• carhon;1tc 
mixture should therefore ne\"er be purchased for fumigation purposes. 

_\ powder consisting of pure sodium cyanide is also inuncl on the 
market. This is manufactured inr soil fumigatic1n and ,hould not he 
used for house i umigat ion since, being a powder, the pC1isonous ga" 
is g-enl'rated ton rapidly and is accorclingly too dangl'rous. 

The sodium cyanide. <)8 to<)') per rent pure. should he purrha,nl in 
lump iorm. ~odium cyanide in thl' form ni eggs, each weighing one 
•Hmcc. is put 011 the markl't by one 111:111uiact11rer under thl· n;1111e (Ii 
l·yanegg. This is a nTy com·enient form since weighing and l1rcak­
;ng up of the h1111p,; with its attl'nclant dangers is unnece"'ary. 

l'r,·taralion ft>r f11111iyalio11.--Buildi11gs containing more than one 
iamily should not he fumigated unl'"'" l'\Tryone can he rem11Yed fro111 
the building during the fumigation. l'l'rsons li\·ing in adjoining or 
11eighhori11g housl's should be warnl'd and it woul<I be well to obtain 
their apprm·al nf the fumigation. 

Before fumigation the house should be gone over carefully ancl 
:ill cracks. crl'\·ices. and opening~ tightly sealed to pren:nt the e.;capl· 
•>i the gas. :'\ewspaper or glazed paper is the best material to use. 
l'aste the paper o\·er the crn·irc~. or. ii too large for thi". a tight 
wad of newspaper may be used. Openings such as pipe holes, fire­
places, and registers, should be made as nearly gas tight as pos~ihl,· 
Particular attention should be given to the windows. Food materials. 
particularly those containing moisture, should be removed from the 
house. Dry food, such as flour, may be left. prm·i<ling it is thornly 
aired before being used. House plants, cats, dogs, canaries, goldfish. 
or any living thing must be removed. Nickel sometimes is slightly 
tarnished by the gas but this can be prevented by covering it with a 
dry towel or cloth. 

Since it will be necessary to ventilate the house after the fumiga­
tion before it can be entered, several windows on each floor should be 
so arranged that they can be opened from the outside. A cord may 
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be attached to the windows on the second floor by means of which the 
window can be lowered. The windows selected should be carefully 
examined and tested before the charge is placed in the honse. 

Each room should be carefully measured and its capacity in cubic 
feet determined by multiplying the length by the· width by the height. 
The dose for each room can then be calculated, using one ounce of 
sodium cyanide to each one hundred cubic feet capacity. The hyrlro­
cyanic acid gas is generated in qonewarc or earthenware jars or 
crocks, m:ver in metal containers. Four-gallon crocks are a convenient 
size, but a charge for such a crock should not exceed three pounds oi 
sodium cyanide. \Yith larger doses the liquid is likely to boil or 
bubble m·er on the floor. If more than three pounds is needed for one 
room. two jars should be used. 

The rugs or carpets should be rolled back and several thickncs<c' 
of newspaper spread in the center of the room on which the jar shrnilrl 
lie plan:d. The object of this precaution is to protect the floor from 
splashes of acid ocrnrring during the generation of the gas. :\ crJn­
tainer of ashes may he placed under the jars as a further protecti1111. 

l'rcpari11!1 tlzc t"lzarf/C.-Fn·rything being ready. the sodium cyani<k 
is made up into little hundks containing the correct charge for each 
room. If lump cyanide is med it must be broken up and weighed. 
This process should he carried on outdoors in a safe place. If cyanegg 
is med the eggs can he <lirt:ctly counted out since each \veighs 0nc 
0111Ke. If a fraction (Jf an ounce i,; required, it is most cmn-enient to 
call it an <Junce. The charge for each room is then tied up in a piccL' 
of cht•t•st·doth <Jr muslin and carried to the propn room. It may be 
placed in 1 •aper hag-s hut in the writer\ experience the paper some­
tinws chars about the cyanide. protecting it from the action of the 
acid and thus reducing the dose. 

The water and acid are next measured out. This also had bcttn 
he done outdoors. For t'ach ounce oi sodium n·anide to be used in a 
room. four tluid ou1H-es of water arc measured out and placed in tlil· 
proper jar. The sulphuric acid is next added. using one and a hali 
fluid ounces of acid to each ounce of the cyanide or each four fluid 
ounces of water. Care should be taken that none of the acid is splashed 
on the hands, face, or clothing, as it causes seycrc hums. For this 
reason the acid is poured slowly and carefully into the \\·ater. Shoukl 
any splash on the clothing a drop of ammonia will neutralize it. :\ 
splash on the hands or face should be wa~hcd off with \\·ater. and ~11:1p 
smeared oYer the spot to neutralize it. Ammonia should not be used on 
the hands or face. The mixture of the acid and water generates con­
siderable heat and the jars should be put in position while still hot. 

Starting the f11migatio11.-Everything is now ready to set off the 
charge. Have one last look around to see that everything that should 
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be removed has been removed. Accidents ha \'e occurred Ly J •L·r..;ons 
returning to the house to remove something after the charge is started. 
Two persons can mo,;t con\'enicntly send off the charge,;. Their routes 
should be so arranged that they meet at the .;tairway. It i' a<h·i,;ahlc 
for the operators to go through the rooms and pbn tlll'ir r11utc before 
attempting to put in the charges. This pren·nh con i us ion when 
actually placing the cyanilk in the jars. Care should Le taken not to 
set off a charge in ,;uch a positiun as to cut off the wt1rkcr ir11m tht· 
stairs. Start putting in the charges on the top floor. Do not l1l·cc>111c 
excited but move quickly irom room to room dropping the l'ackage 
of cyanide into the jar and kaYing tht• mom at onn'. I la\ ing tini•hcd 
the top floor, repeat the procedure on the tloor next helu\\' until :ill the 
charges have been set off. The worker,; should tinish at a ba•cmcn~ or 
a first floor door and leave the lwu,;c at Pncc. :\o timl' •h1.uld he 
wasted irom start to tini,;h sinn· < 1111· got1d breath t1i t ht' ,·111h·L·nt r.1tl'll 
gas is sufficient to cause death. Un lca\'ing the hou,;c, Ind.; :he door 
and put a notice on the doors warning people away. If you llll\\' tincl 
that you ha\·e forgotten the cat lt·:Lve her for she is no doubt already 
dead. and it would only mean y()ur own death to return inr hl'r. The 
temperature oi the hou,;c during i umigation should he ab .. ut ;-o de­
grees F. The i umigat ion .;ht1ulcl cont inuc ior twelve or en·n t wcnty­
iour hours. This <lose ,,·ill kill cockruad1c.;, ht·dhug•. lll':1•. ,·arpet 
beetles. moths. rab, and min-. 1 i the hoUSl' ha, hcl'll 111adt· quite 
tight. the eggs oi cockroaclll's and hedhugs will al•n hl' killt·d. thus 
t'llt ircly i reeing the premises of these pests. 

Small piece,; oi cyanide lying ahout where it was mcasurc<l slwuld 
lie Luricd. The utcn,;i],; u.;ed .;l10uld lie thoroly washed. .\ny cyanide 
ldt nn'r ;;lwuld he put in a tight container and cardully bhded. Ex­
po.;ed to the air. the cyanide decompu;;e,;. 

l ·r11tilati11y th< /11111s,·.---\Vhc11 it i.' time to remo\'e thl' .-h:iq.:t'. ,·arc­
fully open the window,; that ha\'C litTll IJrc\·iously arra11gt'd t" opt·n 
irom the outside. Open the doors ii possible and allow the hnu~c tn 
:tir ior ahnut hali an hour. On l'ntering an almoml-likc odor will lw 
111iticcd and ii thi~ is at all strong- a longer airing will he necessary 
li..:iore ,·enturing into the house. The jars should ht· n·mo,·ed and 
the contents poured into a hole in the ash pile or in the garden and 
rnvercd over. The jars should then Le carefully washed. :\ny water 
standing about in the house will have absorbed the gas and should he 
at once poured out. Dry food which has been in thl' house should 
be carefully aired before being used. 

Hydrocyanic acid gas fumigation is dangerous and should be car­
ried out only by an intelligent person who will carefully follow direc­
tions and take no chances. 
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