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e NTHD FRIN TIME PUNIAMENTALS ©F COMPRGSSLD AR PORER" PUDLISHED BY THE COMPRESSLD f ArANT ENE ST TE 
‘ FORTADLE PNLUMATIC PAVING EREAXER 

for hotizonta! holes in mining operations and tunnel diiviog. 
sl aic-cylinder bore diameters are 3 in, 3% in. and 4 in. 

tis ounted on sane type of rig or frame. The usual 
catier i mechdically fed into e work. Stoper drills are used 

arily on up-hole or overhead drilling. The usual stoper is a 
sor il with a sefierotating diitl and an automatic feed by 

I an air piaon, 
o atroperated earth drills, mounted on m.tor trucks or 

toute used Tor putting down water wells and blast Loles 
Ly ope A high-capacity compressor provides air 
Tonly o powe drilling tool but alzo to raise and lower the i the hole i ¥ vemove drill cutlings irom the hole. Such “rchines ate " to advantage in areas where surface water 

is are Wit to provide the drilling fluid needed for ad catare and eabile-tool well drilline machines. 
i Bireators— Hand-operated pneumatic paving breakers 
By we solid deoil! steels and are not equipped with auto- rotation. Oae type of twol is valve actuated; the other is sfveless, Heavy miachines, weighing about 80 1b., are used to “ek conerde pavement, foundations and boulders, Medium bre Wers, weighing 50 to 70 I, are used to break light concrete 

oo madatin and frozen ground. The light tools, weighing v thaa 50 1., are used for breaking floors, paving and masonry Huavy - and medium-weight breakers can be adapted for © i driving spikes, (R. C. Br; X.) PREUMATISM. The theory of pneumati-m in medicine, 
i the presioe that die is associated with a subtle vapour 

the pacama. was expounded by the Alexandrian anatomist 
saologit Erasitratus, who flowi hed about 300 p.c. 
gt of prennatism had been previously suggested by 

T tmiacatator Unlike Herophilus, who accepted ihe old SEof heoesl pathology, Erasisteatus held that health and 
eand, in fact, the nature of fife were intinately connected ; be e, which had afinities with the aic man breathes, 

| SRR dvew a distinetion hetween two kind. of poeuma; E W il spinit” formed i the heart from air; the second SO fotmed o Ui brain from the fiest kind. “Lhe former was 
CUsported by adteries to the parts of the body and the latter, 

g “aniond it by the nerves, b g the prine cause 
tvemeal Although Bovistatus eld that hindeance of the e the Aoor an excess of Mood, was the essential 
SO e he did not follow the contemporary prac- 
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PNEUMATISM —PNEUMOCONIOSIS 79 
tice of blood letting, preferring to attemipt to control the Wood 
supply by diet sud other Joss vioknt measures, 

PNEUMOCONIOSIS, also called preumonoconiosis, & tesn demnting a vardy of mdustrial diseascs of the hunge cansed by 
breathing dust posticles. Precice definition of the te, - : . 
ter of legal consequence, Lecanse occupational chest ¢ o3 are 
ainong the most litigious of medicolegal issues, In several coun- 
tries many of these conditions are obligatorily comp-nsable. To mare than 3,000 naturally occurring minesals presenting respira- 
tory hazard are added yeacly an ever-increasing number of cyn. 
thetic chemical agents. The biological action of less than 7% of 
these substances is known, yet shout 1094 of wanlking per.as handle such agents, While pueumoconiosis is a generic teim, ili- 
cosis has for many years been its chief specific manifestation, 
Because of the increasing range of dangeraus tespicalle agents, however, emphasis is shifting from silico:i, te other forms of 
pueunoconioses, The mujority of the significant reactions repre- 
sent insidiously progressive cheonic responses, frequently with a 
distinct latent period during which the workman is syimptom-free. 
Fulminating cases also occur when exposure has been unduly se- 
vere or adjuvant factors play a part. A simplified etiological classification of the main varieties of poneumoconioses is given in the table, 

Preumoconioses 
— 

Silicenus, Nonsiliceous 
Plclf lllkfi (Si) 

rystally . 

R Cu: . - C:fl and chemicaly Glass industry® 
Abrasive,* 
.;..MI:’!;.IM:‘ 
Four: Fic. 

Abernat silicests 

"Rff.'.‘.’..‘,"-," .(Il'."lill‘ 
. 

Smanraine.e Vistomatosis{130 1 vt 
-~ I e S i Weldee's hunzf b coane or 

wilogen diocids e Brass fou dry lung . .copper - rinc A-hiestosis® Tatco v Organitc* 
Micatosis y sviosin® 

uller’s carth l':lb:‘cfi- L o o 

. akd Clav ol SR g 
Hiemp wng gy 

N B aase I G o | Weod oy ) {{ v Geanite pliabcu"‘ et Rublee lung Mitber Slate worken® sties huig m ey Botler scalers® Farmer's Jung® ge > Kily hiners® ther's Ju -mitrogen dioxids Basic slag wo Lery Wheat handler’ flemnti!‘ luipfu: ! vasd 
i N:l.c"v" s '::m Miscellancous 

T s oo P e S L vy P ume fjury’ v C. i * (.‘_'1:1 ‘l;;\l;"’ o gen iml‘o. ete, 
SURN 

POTR—— La8 *Disabliag and lethal, fDisgutend on 

History..~Man made lung diseases have been known for the 
past 2,000 years and were discussed by, among others, Hippoc- 
rales and Pliny, “Potters' rot" of ceramic workers, “grinders’ 
rot" of steel implement sharpences, and “coal miners' asthia” 
evolved as by-products of the Tndustrial Revolution, But this 
group of disorders first assumed major importance when, at the 
tuen of the zoth century, thuwsands of gold miners in South Afica 
began to die from “miners’ phthisis.” Since that ticae, rescarch 
and the introduction of tigorous environmicntal hygicne measures 
have brought about control over these diseases, 

In modern indasteies, dut hizards have been virtually elini- 
nated by advance engineering placning. Emplayees in well con. 
trolled plants ean anticipate trouble-free viorking periods of 3o 
to 4o years in spite of processing highly dangerous subistances. Pncumoconiosis asi s in such industries in exceptional cases only, 
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bility, pecdigning disense such as tuberculosis, accidental ex- 
cossive expuorss, hrzardous technical imnovations, or the po- 
teatintiog eitects of exposure to several difierent sulistances. The 
poevmocenioses have in o few instances afiveted nonworking per 
son-. Police officers, housewives, and selon! children have con. 
tracted beryliosis fram the inhalation of c«mokestack efiluvia, 
Aust from soiled worki: « dothes, or fuorescent lamp pho phors, 
The lung injury c1e 0 by city smog results from the action of 
chemical agent~ ad orbed onto carbon particles emanating in in- 
dustrial operations, The catastrophic deaths at Donora, Pa 
(1916), the Mense Valley in Belgium (1949), and in London 
(1952) il'wstrate the disbstrous potential of indu tdal waste prod- 
ucts immoderately disserninated into the air of cities. 

Causes.—Theorics of the causation of pneumoconiosis include 
tissue injury by mechwical teatinna, protoplasieic poisuning, meta- 
bolic changes in cells through a disturbance of pw, protein de- 
naturing through piczoelectric and surface molecular forces, im- 
mune and antibody reactions, polymerization, and the nonspecific 
action of submicron particles, No single explanation is universally 
acceptable. The pathogenic propensity of a number of specific 
agents has been proved by experimental reproduction of charac- 
tetistic lesions in animals. 

Symptoms.—DPneumoconioses range from innocuous through 
variably disabling to lethal syndromes. Symptoins are determined 
by the focus of major lung injury, combinations of lesions, se- 
verity and rate of exposure, and infective or other complications, 
Dominant states include bronchitis, broachiolitis, bronchiectasis, 
ewnphysema, pulmonary fibrosis, and pulmonary hypecteision. 
The main complications, which also determine the mode of lethal 
outcome in most instances, are cor pa'monale fpulmonary heart 
disease) with congestive cardiac failure, tuberculosis, pneumonia, 
pulmonary insufiiciency, hemorrhage, Jung gangreie, and erosion 
of a Llood vessel, a bronchius, or the esophagus. Remote lesions 
may also occur; €.g., portal artery ohstruction, metastatic tuber- 
culosfs, and liver, kidoey, or suprarenal failure. Respiratory tract 
cancer is closely associated with exposures to monochromates, 
asbestos, beryllivin, nickel, arsenic, and radioactive particles, 

Dingnosis and Treatment.—Precise diagnosis depends largely 
on rrdiography, but so eclactic and diversifed are the manifesta- 
tions of the pneumoconioses that interprctation of the X-rays 
requires great skill and experience. Advanced physiological studies 
have contributed greatly to undersianding of the associated dis- 
ability. Final diagnosis, however, often must await histepatho- 
dugicin aid griivginglic confiamation, , 

Once established, the majority of the severe pneumoconioses 
are irreversitle, Some syndromes may become arrested on cessa- 
tion of exposure but others, such as silicosis and asbestosis, pro- 
gress inexorably, Therapy is directed at the alleviation of symp- 
toms such as pain or bronchospasm, support of the failing heart, 
and treatment of complicating infection, Apart from dust sup- 
pression, adequate ventilation, and the use of exhaust equipment, 
the only eficctive prophylactic agent against sifico.is is inhaled 
aluminum administered in the form of aerosols of aluminum 
oxide, hydrucide, or hydroxychloride. Good results have been 
achieved in cases of berylliosis by means of the chelating agent 
aurin tricarhoxylic acid or by cortisone, Na specific therapy is 
availuble for other pneumoconioses, 

See also Daxcerous Occvparions; Dust, InpustRiaL Mepi- 
cing;, Ruspivarory Syavest, Diseases o) SiLicusts 

(G. W.IL S) 
PNEUMONIA, an inflammation of the lung. Pneumonia was 

recogrized o5 a disease by the ancients, but no progress was made 
in e knowledge of it until the time of Leopold Aucnbrugger 
(1761) end René Laénnee (1819), when order was brought into its 
classification. From then until the bacteriologic era opeaed, classi- 
fication depended on the anatomic or clinical features, and adjec- 
tives such as fobar, fobutar Hroncha-, interstitial, pleural, douts ¢, 
central, croupous and catacshal were used. Other pacumoiias 
were cxlled aspiration, contusion, shypostatic or terminal pneu- 
monias, depending upon the cause. Mthough after 1580 various 
bacteria and viruses were known to cawse pacurnoniz, the modern 

PNEUMONIA 
g . .o PO TS : 

< The exphiration wsually s eithee extreme individual sascepti- ctiakagic classification did not become popahe untTM iwat 1930, 
Precise knowledge of the bacterial or other cause perits the we 
of specify therapeutic or preventive measares and atier rational 
management in the control of the disease, Mors than 39 ditferent 
infections, physical or chemical causes of preumonia vere known 
by the second half of the 20th century, but of these, relatively few 
were of common occurience, Vacumunias may be geouped as fol- 
lows: (1) prinary, ie, those caused by pathozenic cocdi, bacilli, 
vireses and fungi that attack the hug primarily; (2) pucumonias 
that occur in more or less specific forms as pact of sysfemic in- 
fections such as tularemia, pittucosis, tuberculosis, theumatic fe- 
ver. rickettsial and protozoal diseases, fupus ersthematoius and 
others; (3) prcumonias cavsed by mixed infeciion induced by 
physical or mechanical injury of the lung such a; shock, deliliny, 
passive congestion, aspiration of foreign bodies of fluid. obstrue- 
tion to airway, atelectasis, trauma and others; and (4) prieumoning 
caused by the aspiration of oil, chemicals or dusts, by expastire to 
roentgen rays, by allergic reaction and other causes. 

Pneumococcal Pneumonia.—The modern eia of this dise: e 
began with the discovery of the pneumococeus in 1880 by G. 1. 
Sternberg and its association with pneumonia by A. Fraenkel and 
A. Weichselbaum in 1884, F. Neufeld first pointed out serologic 
differences among strains of pocumococci in 1910, and shortly 
afterward F, S. Lister and A. R. Dochez independently classified 
them into types. Much fundamental work on the bacteriolozy, 
etiology, pithogenesis, clinical aspects and treatment of pneumo- 
coceal preumonia was done after 1911 at the Hospital of the 
Rockefeller Tnstitute under the leadership of Rufus Cole and Os- 
wald Avery. Extensive bacteriologic, clinical and epidemiolozic 
contributions on the subject were also made, notably by Russell 
Cecil. ©. H. Robertson and Maxwell Finland in the United States 
and by H. Loeschke and Max Gundel in Germany, Specific im- 
mune serum for treatment reached its greatest eifectiveness and 
popularity as the refined, concentrated form, only to be displaced 
by the sulfonamide compounds after 1935 and by penicillin in 
1942, ¥ 

Etiology.—There ave about 75 types and subtypes of pneu- 
mococci, of which only a few are of clinical importance. Types 1, 
2,3,4,5, 7, 8and 14 account for about §0% of a!l prvamococcal 
lobar pneumonias, The rest are caused by pneumacacci of ather 
types that, in contrast with those mentioned, often are present in 
the throats of healthy persons. 

Pneumococci rarely are primary invaders of the lung. In almost 
all instances there is evidence of some preceding condition that 
ininres the lune and favours invasion, especially minor infections 
of the respiratory tract commonly called coltls; cnung of e 
body, and debilitation. The pneumococci that become invasive 
are acquired by inhalation from outside sources or are already 
present in the pharynx; the first circumstance indicates that pneu- 
monia may be a contagious disease contracted from other patients 
or carriers of pneumacocci, and the second that it may arise as an 
autogenous infection. Under certain conditions when the general 
resistance is lowered by serious conditions, and in old age. the 
pneumonia is apt to be atypical or lobular (hronchopneumonia); in 
other words, it does not beliave like the lobar form. ‘The onset is 
gradual, pulmonic solidification may not occur and the course is 
irregular. The pueumococed rausing this form are usnally of the 
higher nuintered types, indicating that they are part of the normal 
flora of the sespiratory tract and have hecome invasive. 

Pathology.- Pneumocacci reach the lung by way of the air pas. 
sages, settle in an area where they fiud circumstances «uitable for 
growth and give rise to an arca of inflammation conditioned by 
complex factors, among which partial immunity, allergy and nerv- 
ous influences scem to play an important role. The influration 
spreads rapidly and soon involves part or most of a lobe, first as 
conrgestion and then with an outpouring of fibrin and palymorpho. 
nuclear leukogytes into the alveolar spaces. The exudate becomes 
rather solid and geayish over a period of several deys and finally, 
when recovery ocours, it softens and is resorbed. Preunncoccl 
often entee the blood steeam and may localize on the valves of the 
heart, the meninges or elsewhere, The pleuca may be invaded, 
resulting in empyema, 
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