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Tha phynologwa.l response- of the body' t.usuu t.o dusts of various |
kmds has been.a subject of’ much mtemt in the past few years,. and

" ‘Gardner, Gys, and others have conducted experiments on the action

33 - of mhnled. dusts, - Eattle (1, 2)’-ha.rstud.wd the. response to dusts
R: 7" injected into the subcutaneous tissues and mtmt:uhenﬂr, snd Poli--

card (3, §) has used the cornea and conjunctiva in his recent studies.

Umtad Stntea Bureau of Mines to detarmine the action and fate of
_various dusts when injected into the peritoneal cavity of guines
-. pigs (6). The conclusions reached at that time wers that live agimal
‘tissue in all parts of the body tends to react in essentia.[ly the same
manner to fomgn bodies and that fibrous tissue is formed in the peri-
toneal cavity by quartz and is not formed by limestone and coal

i -studies. . :

o megtothalengthofhmaraqumdtoobtmnnmctmnbymha

_hnon methods and the desirability of determining the harmfulness
: ) of a dust in a relatively short time, othar methods of introducing the

-cavity seemed to give the most promise, because of the relatively cir-
. - camscribed area of the cavity, the ease in controlling the amount of
tha dose, mdthapmernhonofthestanhtyofthamcenalmtm-
duoed—a. factor to be considared in inhalation and intratrachesl
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C tonitis or peritoneal dama.g'e was found to be negligible. Identical
.- 7 7 resctions were found in each animal injected with the same dust
B u.nder the same conditions and examined at the same time interval
77 s . sfter injection. (Animals in groups of from 5 to 20 were used for -
i.. . each.set of test conditions.) . Therefore the fact that the reaction to-
- the. dust involves both eptl;halml md eonnecnve tmuo n of o
g ' dﬂmt‘gﬂ . - -

R Th&macuonueﬂnnnﬂvthnumo mcroacopxcallyasthntpm-
=K ducad in the Jungs, and the gross appearance -of the dust nodules is
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logical response to the dusts. In the series:studied here, there wers
. three types of reaction; namely, an absorpt.xon or dissolution of tha

1 From the Offics of Industrisi Hyniens and Senitation, . 3

) t@mmmm WAS NOT A RECORD OF

THIS DOCUMENT
PPG INDUSTRIES, INC. DID NOT CO::I&;AR_?E%
1T'S FILES AND CANNOT BE AUTHE

BY PPG INDUSTRIES, INC.

,"\F

5 --:’;w' nrhl
‘* " 1 ;“-h'(g-.

s —\wl&tn R

T eI o Ceis R Y B P T
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g o <‘the opuuon that the injury-due to dust i is chemical ruther than p_hyu- -
" Theal'in action has recently- gained greater ground. Mnmgordn.t.o,. L.

Io. 1924, experiments were begun.at the Pittsburgh station of the . .

This paper rap_om s conl:muauon a.nd elabomuop of these earlier
dusts .to be studied were considered.. Injection into the: pentonea.l A

v - methods, Mortality following intraperitonesl injection from peri-

. S sufficiently differentinted to afford s means of classifying the physio- -
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dust, 2 prohfenhve mhon, md—m mere reacunn. In ‘the mert
reaction the:dust neither caused an increase in.the size of the nodules .
nord.isappemd from ‘the tissues; instead there was more .or leas a
change in its distribution.in the peritoneum.-' Thess reactions will .
beducussed more fullrundex the different-groups- of dusts. i

PSS -?-.:..,1 ‘r"‘h- oA DMofm

,--- -

-_..’ ';MMON Ol' m DU!TB’ J'OB- mmcnon

= -,...- ey . —-..-—

-‘--04-‘

",,Itm demable.iorthe pa.rhcla sxze of each du.st.m t.he sanuto'-" .
'coniorma.s closelyasposmble to that of the other dusts used, and also
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to be as sma]ln.spossibla without & change in the physmal or chemical
oompomtmn.h., Particles pused t.hrough 100~-, _200-, and .325-mesh
standard sieves.were used in one series of tests with several dusts.

-The 325-mesh size was found to be the most suitable, because of
the greatar Ia.ea.hty with which a reaction is produced. ’I'ha particles
obtained by punng' s dust through 8 325-mesh sieve were less than
43 microns in size.

Ina lntersenee,aRollertypoursepmtor ® mused. This
method of elutriation did not separate all the dusts in the series into
fractions of the same size; yot it did produce, with ode exception,

samples less than 5"microns in maximum measurement. The excep-
tion, soapstone, measured 8 microns as a maximum particle size. The

-median size of the dusts used in this series varied from 0.75 to 1.7

microns, with soapstone at 3.5 microns. Such small variations in
particle size appeu'ed. to be of no importance in comparing the
phyuologxca.l fesponses produced by the dusts. It can be readily
seen that the air-separated particles more closely approximate those

“inhaled tnder industrial conditions (7). While the smeller particles

were -prefersble, because of their greatar assimilation by the cells,
the particles that hnd been passed through a 325-mesh sieve gave ths
mmmﬂomm&,mthemaofalldustsmentwnedmtha ‘
study, .can be used i in place of the more difficultly obtained smaller
particles. Water™ upmhon was not ‘attempted, because of the
poasibility of removmg soluble portions of the dusts md thus _pro-
ducmg a.-cbnnge in their chemmal compounon.

‘-\gl‘. -‘.-._;.._ '__._,

l‘

'*'-' “ ucmuqt"n or mmrmrom | INJECTIONS - -

-u‘l' v—.'

A.we:gheéporhnnoftha dust and afewglaaabea.ds ho fa.cihtn.te
mpenawn were placed in a small wide mouthed flask and sterilized
i & hot-air oven for 1 hour at .150° C. -After cooling, sufficient sterile
physiological saline solution to make a 10 percent suspension wus
added, the bottle was closed with a sterile rubber stopper, and the
whole was thoroughly shaken. Owing to the fact that a suspensmn ’
of fine dust causes & locking of the plunger of a hypodermic synnge,
air-bulb syringes of 3-cc capacity were used.. Any small b;
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synnge ﬁtted mf.h a.rubber Sulbmplacaof the plunger,wﬂl serve tha .
. purposea.._ Needles of 21~ or-24-gage wers found most suitabls.for the - = 37
-m)ocnons.nThsnaedlesa.ndsynnguwm stenhzedmboxhng water . %

stons, they were no!
definits- conclusions

, :uuectedmto the subeutaneous tissue,.to serve as & marker of the ~ . -
E _".i " gite of injéction.. .This marker made it possible to observe whether- s
*. :." any traumsa was produéed by the introdiiction of the needls into the °

the peritoneal cavity
"of irritation were tri
while such a simple

bdora USBirs 2y T Siml 2 2t R e T formed occasionally

.Thahuronthenghtsdaoft.he u.umnts abdo::u.na.l waIl was : content: - They- wer

i chpped and tincture-of iodine was applied..” For injection, 2 cc of the _ . mals injectad with ¢

 10-‘parcent Suspension, equivalent to-0.2:g of dust, was introduced, - . 4 these -dusts decrease

~ - :-intraperitoneally, into each pig at the iodine-painted site. As the . i tests- progressed. ' I

= ~'needle-was" withdrawn, "a very small quantity, about 2 drops, was’ 4 was a result of the i
-t

peritoneal cavity and ita effect on the reaction instituted by the dust. would be of value in

~+7:  Certain groups of animals were injectad with air-separated mate- rence is of such jrre

.~ rial sud-other groups with 325-mesh material.., The former were tion depend so muct
" killed and examined 7, 14, 30, 58, and 80 days after m]ecuon, the importance, .: .

lattar at the same murvnla and nlso at 112 dnya.

nm-mmox or -xx nm ™ TEE PERITONEAL CAVITY '

s B - 4 = U1 Caleite’—Calite,
= W'th the emphon of bituminous coal, the greater part of each of S I ! formed nodules whi
ra? iz the-dusts in this series was.found in the peritoneum of the anterior t-7 e clumped. A small
* -."  sbdominal wall, the most dependent portion of the peritoneal eavity. et about the edges of !
3P : The site of the next largest collection was the omentum. Small nod- . .. sided before the end
34 .. 2. - ules and dispersed collections of particles were also found in the ingui- - i oedema were evider
@ .. . pal canals,'on the mesentery, liver, intestines, testes or uterus, aad , -1 tuted by the dusts.
@ . = =" diaphragm.- A very little was occasionally found on the posterior ¢ o szeas th interval t
o ; abdominal wall In: the case of bituminous coal, the greater portion . -+ this decrease in siz:
o " was found in the omentum and mesentery, while a reiatively small o ", pigment particles, w
% " part was present on the-anterior abdominal wall." As a basis of com- © . and later covered tt
. "= .- parison (in describing the reactions caused by the dusts), the nodules - ;. peritoneum. The «
= " 7.. formed on the anterior abdominal wall were used, since they wers b small area of fing, b
A ' more accessible and wers more constant and uniform in appearance. + 7"y These, in turn, soon

b . 'This type of reactio
b ¢ Peritoneal cavity, h

s RPN Thompdgsointha’onienumorumyotherpointinthoporitoneal
I **i'-" s ca.ntywn,howwsr,thasmuthstfoundontheantenorabdommal

I - IR

M s, .-+ wall. | Nodules wers only infrequently found in the peritoneum at the

one of absorption. .

= "-‘.-"5." “:“nteof the entrance of the needle~so rarely, in fact, that it was safe - Limestone.*—Lim
T 52 to sssume that the trauma producad by the mtroducnon of the neodle one-of sbsorption. .
t B wu neghgible. e . m . - 1. tiskues was muck sl
o ) AN T Tl TAT L - yet there was such
- QIO ‘__,_..;‘A._,.;‘_.., unsxo*m m HE rnrromm. umt s in 90 and 112 days
%—; “'2+" - Adhesions between the various abdominal viscers and the aaterior © all of the dust will
% _~._ .  abdominal wall or omentum were at first thought to be of some sig- * Pure Iowisod spar.. Clar
>4 .- ...  nificaace. However, it wns noted that while the presence of adhe- “:mﬂmmm
. sions was more frequent when dusta of a hlgh s:hca content were used 0.4; iron and alamizmn oxile
2 —— _ ularly roundsd aaicics, Mlad:
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_ and correspondingly less freq
stone, they were not of sufficient, constancy: to be used to draw any
definite conclusions as. to-the sctivity of the dust. - Adhesions wers
formed occasionally by calcite and by limestones of a very low silica
content. They were-likewise present to & marked ‘degree-in the ani- -
mals injected with cement; yet subsequent observations showed. that
these-dusts decreased apprecisbly in amount in the- tissues as the
tests progressed. "It was concluded that the formation of adhesions
was s result of the initial foreign body injury caused by the dust in
the peritoneal cavity: - Various attempts to alleviate this initial stage
of irritation were tried without success. It can be readily seen that,
while such a simple response as the formation of peritoneal adhesions
would be of value in interpreting the activity of the dusts, the occur-
rence is of such irregularity and the factors involved in their forma-
tion depend so much on chance that their presence is of no particular
TH® PERITONTAL RESPONSE TO TEE VARIOUS DUSTS =
Calcite 3~—Calcites, after being injected into the peritoneal cavity,
formed nodules which were irregular, mors or less discrete, but often - -
clumped. A small amount of congestion and cedema was noted
. about the edges of the nodules in the early stages, but this had sub=
sided before the end of 30 days after injection. This congestion and
oedemsa wers evidently due to the initial foreign body injury insti-
tuted by the dusts. The nodules became progressively swmaller in
.8ize as the interval between injection and examination incressed,
this decrease in size was accompanied by the production of brown
pigment particles, which ware first noted at the edges of the nodules,
and latar covered their entire surfaces and diffused into the adjacent
peritoneumn. The original dust eventually disappeared, leaving & .
small ares of fine, brown pigment particles at the site of the nodule.”
These, in turn, soon disappeared without the formation of scar tissue,® - .
This type of reaction, namely ths disappearance of the dust from tke
peritonesal cavity, has been designated, for the sake of description, ta

one of absorption. ;- .- . ., . o o
-+ Limestons.S—~Limestone caused a reaction similar to that of calcite, -
one-of absorption., .The rate in which the dust disappeared from the
tissues was much. slower than in the case of the purer Iceland spar;
yot-there was such a marked decrease in the amount of dust found
in 90 and 112 days after injection that it can be safely assumed that
all of the dust will eventually disappear. The initial foreign body
 Pare Isiand spar.. Chemmioal spalysis: Calcinm eaifbonats, S08; silion, 0.1 parvest.  Median sise of .
the partiche, 1.4 miroo. .
S A high grule Pennxyivanis limgstons. Chemicsl analysic Calciomn oxide, Si4; maqowiom oxide,
0.4: iran snd slumimm axides, 0¢; silion, L3 perosat.  Petrographic axmmiostion sbowed granuiag, e
olarly roanded oalits, Madiaz size of the particias, 143 microos. - .
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Pnapuaud calcium . carbm‘--Pmcxpxtated u.lc;um enrbonata )
prod.nood ‘s tissue response.very much like- that of calcite and lime-. &
"% stone.* The formation of the nodules was identical in character; and .’
‘. the original-dust disappeared in about the sams length of time as in -
-. the-case of ‘calcite; yet more brown pigmentation was produced, which .
~‘-.j lingered.in the tissues for a.longer time than did that formed by the
- "'caleite. "..This incressed producnon of pigment. might be attributed -
> to.the fact: that the dust was in.a state-more easily sssimilated by’
; tho.cella The pigment particles were much smaller in size end much -
3:7+ < greater in number than those produced by either calcite or limestone. .
T :.‘-" -+ No evidence of scar tissue formation was noted in any of the animals
«:+ o esamined. . The-reaction was clearly one of absorption.. ‘
' . Gypsum.*—Gypsum eventually produced a response similar to that
R ofcahute- In the early stages the dust appeared to lie inertly in the
" peritoneum without any appreciable change. By the end of 30 days
0w - a slight decrsase in the amount of dust was noted, and by 90 days
. 2. .. this decrease was marked. The color of the nodules became pro-
"7t gressively darker as the interval between injection and examination
-~ inereased, but the production of brown pigmeat, noted in the other
threa dusts, was absent. Fine, dispersed dust particles, more or less
isolated, were noted in the peritoneum. These may have been the
- . remains of nodules or- else particles disseminated by pbagocytes.
.. 'The diminntion in the size of the nodules and the disappearance of
== the dust from the tissues ware not as rapid as in the case of calcits,
" limestone, and precipitated calcium carbonate; yet this response was
" _sufficlantly marked to designate the reaction as one of absorption. -

o wrirw - - Portland cement.!—Portland cement produced a reaction slightly
;i .~ different from that caused by calcite, limestone, precipitated calcium
.- . % carbonate, and gypsum; yet the ultimate outcome appeared to be one

" . of absorption. The initial foreign-body irritation was quite severe—

' so marked, in fact, that 16 of 36 guines pigs injected with this dust.

.- died during the tests. This was probably due to the chemical prop-
.. ... erties of the cement. The animais that survived showed extensive

e peritoneal congestion and cedems in the early stages. After this.

- reaction had subsided, the dust Jecreased in quantity, with the for-
. mation of a light brovwen pigment, similar to that produced by calcite,
5 A ehemiol m Chamiral mcmmu.r mmm&-
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PLATE 1L
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hmestone,, an& preﬁpxtaud‘ ca.lmum carbonnto. At the end of 20

dsya after:injection a large amount of this pigment was still present .

. in the peritoneum. -Experiments to- determma whether tIus pxgme.nt _
will sventually disappear are now-in - )

. Quartzb—Quartz, after-an initial stage of iomgn-body xmtatmn,
mamiested by - cedema and tongestion about the collections of the - °
" dust in the: pentoneum, produced nodules which pmg-remvely in-

. creased in size. These nodules,- when occwring in clumps, . fused
" together, forming. a single large mass. — Numerous capillaries were
" present on the surfaces and throughout the nodules. The appearance
was that of cellular proliferation and was apparently due to the chemi- .
cal irritation supplied by the solution of the silica in the tissue and -
presumably will continue as long as any dilica remains. Whether

~ these nodules disappear with or without the formation of scar‘tissue—
is now being determined; but, inasmuch as the majority of cells fouq'd;j
in the tumor mnsses wers macrophages, fibroblasts, and fibrous tissue -
cells, it searns hkelythatscnrhssmmll be the logical result. This:"
“type of reaction, for oonvemence of deacnpuon, wxll be referred to {a :
one of proliferation.

Chat—Chat caused a reaction sumlnr to that of quarts thougb tha
nodules produced by the action of the dust were much larger in size
than those formed by the mors pure rock crystal: The nodulas
found 90-and 112 days after injection were markedly larger in size .
than those noted in 7 days. The color of the nodules, which was the™
. same as that of the dust introduced, remained constant throughopt |
the duration of the tests. The reaction produced by cha.t. was dp-
udedly one of tissue proliferation. <

Flint*—~Flint caused the formation-of nodules ldenncal in ap-
" pearance to those produced by quartz. They were, however, some~
what smaller-in size than those produced by chat in the same intervals

. of tizne, " The response to this dust was clearly one of proliferation. -

- Soapstons.M=-Soapatons produced the same type of reaction in the
first 2 weeks after injection that was notad-in all of the other dusts;
namely, an initial foreign body irritation. This early fixation reac- .
. tion was not severs and subsided quite rapidly. As the time between
-injection and autopsy incressed, the nodules, at first raised aand
rounded, becamoﬂnttanadmdspmdmg T'haodgesbeamexn-eg-
ular, a.nd nuinerous fine dust paruclea were noted in the pentoneum

'Gﬂlﬂlﬂtﬂﬂldmm melimdnﬂ. h:rmphu
axaminacion showed clear, arystalline, normal quarts. Madian sizs of the perticies, 1.7 microns.

* The wasta prodost from the aocaosrstion of lmd and sine ores.  Chamical analysis showed 70.1 peromnt
sllion, Petrographin examination showed quarts and cheet, stataed with limoaits, predoinating.  Abaus
5 pareant of the silics wes 5ormmi, snguisr quarss ragmeots. Mediss size of the particls, 122 mucrons.

¥ Pinaly ground Pentsylvania quarts. . Chemicsl analysis ahowed 9%0.1 parosnt silics. Petrogrsphie
examinacion showed QuArts of high purity, Madian dize of the particias, 1.4 microns.

2 Chemical spulysis showed silice, 40.9; auleiom oxide, 1.7; and magnesinm axide, 262 percsnt.  Petre-

graphiy examinssion showsd about 30 percent as tremnolits, AbouL 63 pArvsas as tle, Atd sDOGS § Dureant. aa
dolomits, Madiaz size of the pactici, 3.5 microns. -—
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- were-found at varioud otlier-points in. the peritoneum. The amount
f.dust.in.ths pentonul cavity found 90 and 112 days aftar injection

Cwas :ppmnmataly the same as- that noted: in 7 days. - The injected -

* dust 'was peither absorbed nor did it institute a:cellular proliferstion. .

- The only change noted was that of the distribution of the dust in-the - ..

pentoneum. The- particles -became more wide-spread in._their dis- -

- persion as the interval between injection and. examination increased, ;_,' T 8§

- and - this- dissemination. was shown mmscopwally to- have. been -
- effected by ma.cropha.ges. ‘No apprecmble change in the quantity of .
dust-was noted in-112.doys after injection; and, inasmuch: as no dis-

. - solution of the dust or cellular proliferation occumd, this. type of”
rmmn,torthaukeotdamphon,wﬂlberdemdtouomof

L ;-;,.

- x,:_-

mm&. C.
- Carborundum. “‘-—-Cnrborundum, or silicon earbxde, produced essen~

tially. the sams type of resaction as soapstons.. The initial stage of

*  foreign-body irritation was not us severe, and the distribution of the
“.. fine-dust particles in the later stages of the tests was more extensive.
- .-'Though the nodules became more flattened and spreading, the

. amount of dust found in the peritoneal cavity 90 days after injection

was approximately the same as was noted in 7 days. The material
is apparently u nonirritating, insoluble, foreign body and is readily
_transported throughout the peritoneum by phagocytu. As no ab-
~ sorption or cellular proliferation was noted tha mactwn can be called
_ one of inertness, ~; . : mrrenwas

"\o-l-:,-.u

.-'u- oy

_ -_ = Jowodlers" rougé. “—Jewslars’ rouge, or fersis - ocide, bebavd in ihs

- peritonsum in s meanner similar to that of soapstone and ailicon cars
hids.. The nodules becams flattened, and many dust particles were

- axtensively disseminated throughout the peritoneum as the tims
“. interval between injection apd examination lengthened. The amount . _
- of dust observed 90 days after injection was approximately the same
nthntfoundm?dayl. Thampomofthgpentoncduuuﬂothn
dmtstherafononaofm P Dbt

- ~Anthracite coal. ¥ “—Anthracite coal produced a tmore npxd r‘espome

foﬂmng injection "than ‘did ‘sospstons, earbo:undnm, or Jawelars’
rouge:- . Minute dust particles wers noted in the peritoneum adjacent
tothenoduluunrlyu?daysdterm]ocnm. By%dapthu

. distribution was quite extensive. . The amount of dust present in the .

-mmmm wmm.»m lnduldu

o of the partiches, L1 miaroos.

- 8 P kwrio oxide (3 & Snaly divided smbs. mmm.mmm
o fine, aoiform particies.  Median stre of the partivies, 0.94 miccon, Ma -

- ® A Peummzylvania anthracits. mmwmum-mmtm
umm Of thw latter, Mnmmummmamtu-m
sidarite, and ructia. fadian size of the parcicias, 0.73 tmicroa. ! cas 3
- »A-ﬂﬂnhmmummumu thn-u-dt.bm-
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pento.nul ca'ﬂty 90 daya afte:: m;octmn was nppronma.tely the.same

as that found in. 7' days,. therefore it was concluded. t.hat anthracite
3.tion - coal dusf.wumertmrowhon. e o
Tcted o Bituminous coal "~~Bituminous coa.l Hko aoapstone, earborua-
Hon. E dum, Jeweleu Touge; a.nd .anthracite coal, appeared: to be inert and T
the Bl insoluble.in the peritoneum.. The nodules bebaved in a manner
dis- ' 3 similar to those of the above-named dusts, and the- dispersion of the

. dust particles throughout the peritoneum was particularly widespread.
i With this dust very few nodules were formed on the anterior abdom-
-3 inal wall, the most dependent portion of the animals’ peritoneal

: cavity to which injected material would naturally graﬂr.abe but the

1 majority of the nodules were consistently found in the omentum.

! Many. small nodules and diffuse areas of dust particles were also
found in every portion of the peritoneal cavity. The amount of
dust present 90 days after injection was approximately the same as
that found in 7 days; therefore the reaction was one of inertness. -

Precipitator ash."—Precipitator ash, or *“fly ash”, produced a reac- /3

tion similar to that of the other inert dusts mentioned in this saries,

The nodules behaved similarly in their progress to those formed by —

. soapstone. Relatively coarse, black particles were noted on the, -
. " surfaces of ths dark gray nodules, These were evidently carbor, (1)
1. particles, as the dust was of mixed composition. The disseminati D

.

§° ab- of the original gray dust composing the bulk of the sample, wtn!e— e
Ralled not as extensive as that of the coals, was well marked and apperently) T
g the same as was found with soapstone and silicon carbide. . As the -
b the . appeared to be no dissppearanice of this dust from the perjton
car- cavity or cellular proliferation, it seems safe to class this dust as ineff” . ..
were . in type. - - .. . L . R -6 ’
time . Gt .,; S e :'.'m" : S
1;1)1: : 1. A‘ definite qua.nhty (0.2 g) of dust i in suspensmn was m]ecte‘;i RN
this g - mmpentomlly mto guines pigs. - b '. 5
s : *2. Dusts of two'particle-size groups were used—one of ucreen@ -
é)onse ‘- * material with plrhclu less than 43 microns (325 mesh), and the oth L';;. '
selers’ - - oiur-npmtedmstemlmthpmduvmgfmmlmthu2to“" ."""'f
acent . 8 microns in siza.. o
£ e 3. Thommdsm;ectedthhthoeomermtamlwmenmmed?,
the 14, 30,736, snd 112 days after injection, and those treatad with the
il nr-upmted material were examined after 7, 14, 30, 56, and 90 days.
i 4. The response caused by the dust in the peritoneal cavity was
?"N" ® From Peancyivania. wmwmxuzmswmsm .
tially all calcite. Meding st of the particias, 113 microns. ’
gm wmm:‘m m::;mwmm:mm content, mainty
Tg‘ﬂm:’nwmmum wmwu'pmm
imw Tmml'” E-ﬂﬂu-mmmgxﬂ':.ﬁm Mmmmmuum
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could be classified-as an ‘absorption, prolifarative, or inert reaction.

-G=" the peritoneal cavity without the production of scar tissue.: <

" ‘mum duration of the tests in this series.

e .
. "--...-.J .... -. .t

mmous eoal, and pmpxtator uh were mart m rea.cuon.

» o i

—

. The ‘tissue of the pmtonea.l mvlty reasponds umvaly to s dust
e introduced as a foreign body, and this response is of such a character

chemical composition or those definitely Jmown to produce or not to
producosﬂxmwmmd and for this group the reaction occurring -

: - - - in the peritoneal enmty was uniform and constant for each dust.. It

"~ 'seems probable, in view of the nature of the reactions, that dusts of

) S - mixed chemical composition will pmduco responsea similar to tb.ouo

e fundmthxsunuofdnsu. L g e
T .- Teats of longer duration are now in- pmgreu to det.mmnc tha nlh-
P '._‘  mate fate of the dust @ the ‘peritonéal cavity; yet for-purposes of

. :i'.'-- tuﬁcmnt time xnt.arnl between, m;ochon and au.mmatmn.
e —.-:‘.,. o il ..,4.. - ‘-. -—-.o_r '-,; L.

':‘- LI »-.J-'-g-.-r,.,‘,l';‘u W -\...“.

. _.A.mowmam'z ;

‘ance Company, which defnyed part of the expenses incurred in this

"°~  Selvig-and Mr. A. H. Emery, of the United States Bureau of Mines,
i for the chemical and petrographical examinations 'of the dusts used
in thess experiments, The illustrations wm nmda by t.ho phor.og

:. consta.nt in lll of the a.m.mala m)ected thh an. mdiv:dunl dust a.nd
7+.-5..1h the absorption reaction the-injected dust d:sa.ppemd ﬁ-om _‘

- 6. Ib-the prohfemm reaction the nodules produced by the du.st
. continued to incresse in size up to 112 days after m]ecnon, the maxi-

- -Fav'

"'~ %z In the inert'resction the amount.of injected dust. romm.ned ap- -

= = -_' AL L ey . e we .

7 .‘-2_._.--.....ﬁ-- couc:.mom R S LR Sm

.7 . thatit may be used as a basis for the classification of industrial dusts .
s. i from phymolog:tm.[ standpoint. In this report, dusts of uniform -

e obummgsdeﬁmtempomtomydustoodxys nppeu-s to be; o
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s . ptonmataly the same in the peritoneal cavity throughout the various -

2 periods, but the nodules became more flattened and fine particles of

s - dust were’ camed over ra.ther extenmvo areas m the pentoneum by- C
§ o7 .- 8. Calcite, lxmestone, procxpxtated calmnm ca.rbonate, g;ypmm, tnd © 3
Wt T - eemant exhibited an absorption reaction. el T
e 9. Quartz, chat, and flint produced a prohfera.nve reaction. .
+ % .7~ - -10. Soapstoue, carborundum, jeweler's rouge, anthracite coal, bxtu-
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(1). Kotue, E..H .l'ol
(2) Eettle, E.B.., anc
{3) Policard and Roll
(4) Policard and Mow
.-+ (June 1930).

-(5)-Sayers, R. B.: H:

.~ . Mines BRaport o
(8) Roller, P. 8.: Tnd:
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tn d SULPHUR DIOXIDE FOR THE FUMIGATION OF SHIPS*
METHODS OF USE AND PROSPECTS OF DMPROVEMENT
4 By C. L. Wirtiams, Senior Surgeon, Uniled Siaies Public Heaith Service
o ) Sulphur-dioxide has been used for many years in the United States
1 for the disinfectionm of ships. The discovery that germs were causes
i of disease and that they could be destzoyed by fumigation became the
basis of its employment for this purpose in the latter part of the past
ust century. While the procedure was utilized against all of the quaraa-
gree tinable diseases, it was employed most particularly against yellow
Bta faver—before: the discovery that this disease is transmitted by the
rm mosquito, in the hope of destroying the virus, and, after this discovery,
 to for the purpose of destroying the vector. L
Fumigation with sulphur wes the principal method utilized on ships
It in the United States until 1914, when hydrocyanic acid was introduced
i of as o practical ship fumigant, Before the appearance of the cyanide
; gases, s relatively brief competition was set up by funnel gases—that
. is, & mixture of carbon dioxide and carbon monoxide; but the appara.
Wl ol Z Q. tus proved too cumbersome for general use, and its failure to destroy
8 of a 2 = fleas was considered a disadvantage for antiplague measures.
o @S While todsy in the United States hydrocyanic acid has largely re-
i S =E  placed sulphur; the latter is still in use at many of the smaller quaran-
t €34 tine stajions, where it is economically impracticable to maintain
; < = 5 fumigation créws trained to use the more hazardous cyanide. About
sur- - 2 < 30 percent of ship fumigations are performed with sulphur. .
‘this Qo s In the use of sulphur dioxide, the United States Public Health
LA wnoE Z Service has never seriously departed from the method of producing
ines, « %  this substance by burning sulphur, and has employed this method in
ieed 3 §§ fé‘:—‘m-o ways: One has been to burn the sulphur, in small lots, in iron
itog = @i O |~ pots placed inside the spaces to be fumizgated; the other, to burn it
R Yeg & Sin o specially constructed furnace, from which it was blown through
5% (‘f) Slorge tubes into the ship. For s time sulphur furnaces were very
D - . . ol Brinlie X ewisne
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