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tion) all systematic (chiefly generic) names 
published as new in the foregoing works, but 
to leave then1 as az.dlab2e as of the dates vhen 
they mere later adopted by authors xtvhose 
nomenclatorial status is unquestioned by zoolo- 
gists; thus, a nzod~w operandi is suggested to 
solve in a practical way ithe impasse which has 
existed for about twenty years in the views 
respecting the use of the words ''binary" and 
'*binomial" and while neither side concedes the 
principle it supports, both sides unite on an-
other principle, namely, that the important encl 
in view is to obtain, not to delay, results, and 
that the "plenary power," used judiciously 
and discreetly, offers us a practical method to 
solve the problems upon which there is such 
conscientious difference of opinion as to inter- 
pretation that concensus of opinion seems 
hopeless. 

The secretary is fully persuaded that the ap- 
plication of the rules to the foregoing publica- 
tions will continue to result in greater confu- 
sion than uniformity and he proposes a t  the 
expiration of the proper time (one year) to 
recommend to the commission the adoption of 
Commissioner Jordan's proposition. 

Z~ologists interested in this pTopositioa~, 
pro or C O ) ~ ,  are cordially invited to presen'c 
their views in writing to any member of the 
oommission so that they can be given due con- 
siderat,ion when this proposition comes to vote 
(approxi~maitely October 1,1923). Views, pro 
or Cora,,which reaclz the secretary prior to Sep- 
tember 1, 1923, will ;be manifolded and sub- 
mitted to the commission prior to the final vote. 

C. %-. STILES, 
Secretary to  Covzmissinn 

THE ORGANIZATION OF THI 
MECHANISM OF RESPIRATION 

J$-p, haye bwa accu~n~latjingexpe-eabl 
dta& on the nervous mcehami6m of 
for some years past, but these results have 
been fop ~e most pamt pi.essnkd in preliminary 
notes only.1 Ckou~nstances have arisen which 
make i c  seem probable tbut the publicamon of 
the full experimental daita must be still furlthey 
delayed. We wish, therefore, \to present a 

brief summary of our general conclus io~~at 
this lbime. 

Gad stated that the nen7ou1s mechanism of 
respiration extended from the facial nerve to 
the lumbar plexus. We must, in all probability, 
enlarge ithe field to include the fifith cranial 
nerve. Any statement of the organization of 
tlxk mechanism mtxst take account of tali the 
pertinent elements found in this rather exten- 
slve region. 

The primitive nerwus mechanism for the 
control of respiratory movemernts in vertebrates 
has its central representation in the medulla 
oblongaba. Against Trevan and Boock's view2 
of a pfimitive respi~atory center in the 1.egion 
of the corpolla quadrigemina we would say, 
(1){that we have no evidence of any cells in 
this regloln which are sensitiw to oarbon di-
oxide in tke same sense that the centrail cells 
in the medulla oblongata are sensitive to ih; 
and (2) since the corpora quaclrigemina them- 
salves are not primiiti~e, i t  is difficult to see 
ho~v such a primitive mechanism aould be lo- 
oated there. 

The activity of ithe central respiratory nledi- 
anism in (the medulla is  condilhioned by (I) 
the concentration of subsltances dissolsr~d i~n the 
blood, e.g., ca~lbon dioxide; ( 2 )  (the tenlpena- 
tnre of the blood flow~ng ibhrlwugh the medulla; 
(3)  the volume of blood flowing through 1lih.e 

nledcllla i n  unit (time, and (4) afixrent nerve 

impulses from various peniphewl sensory fields. 

All these various conditions ?re summed ail-
gebralically in the central respiratory meeh-
anism. This view implies an imporctat exten- 
sion of our common idea of tbe summation of 
stimuli. 

1Pike, F. H, and Coombs, H. C., Soc. Ex. BioI. 
and Med., 1917, XV, 55; Am. Journ. Physiol., 
1918, sly, 569; Coombs, 13. C., Am. J0~r.r.n. 
Physiol., 1918, xlvi, 469; Pike, F. H., Coombs, 
H. C., and Hastings, A. B., Soc. 3%.Biol. and 
Ned., 1919, xvi, 49; Ant. Jourw. PhysioE., 1921,
xl16i, 104; Pike, F,H. Coomb9, C., Am, 

J p~lysiol.,1922, lix, 472. 
2 'J'revan, J. and BOO&, E., JouynaE of PWysi. 

ology, 1922, lv, 331-339. 



respi~atory epilthelluni generally, pads of the 
dimeiztary epithelium, \tile pleura, and ,the 
nluscles of the thoxqacic wall, the diaphragm, 
ancl the abdmninal museles. 

The afferent p a t h  ale (1)the yaps (Lath  
cranial nerve) from the lungs land ~tra~chea, zhe 
Afith cvainlail from the mucous membane of the 
nose, bhe gllossopharyngeal (ninuh cramil) from 
the pharynx ancl the portions of the soft palate, 
the pllrenic" filom Itlie dlap'hiragm, the s p -
pathetiicqfrom the tllorac~c u d ,  land tlie cloysal 
roots of tlie spinal nelvas from the thoracic 
and ab dmlinal muscle,. 

The central eonneotlom of the vagns do not 
mcessanily extend beyond the medulla oblong- 
ata. Tihe central conneiction of the spinal 
tracts a~ie ing  from dorsal rovt fibers are pri-
marily wit11 ithe mid-bmln (wgim of the cor-
pora quaclrigen~ina) and only secondarily wit l~ 
the medullk oblongata. 

We have no evidelnce of any true respira-
tory mechanisms of an  accessory sent in the 
spinal cord. The efferent roolt cells i n  the 
spinal cord ha\-e no spec'al sensitiveness to car- 
blon dioxide. 

The respil-story rate becomes slower after 
clivision of bofh rag1 for fie i=eaaon that affefer- 
ent impulses over the vagi, \?hich are normally 
summed with the carbon ilioxlde in the ~11load 
to plwdnce Ian exoitatlon of the cells of the 
medulla, are no longer present, 1a11c1 $he excaln- 
tion of the central cells is now dependent n11 

large part upon the carbon dioxide alone. The 
form of the 6.-esp~r~torpmovements vhanps 
for the same reaqon that rlie nxovmnenta of a 
Limb undergo a cihangc i11 character when the 
afferent nerves from the limb aye cl~vlded, i.e., 
both types of nzovelnents become ataxic. 

A further fall in the recpil~story rate ensues 
en, in acld~tion lo dlvis~on of the vagi, thei-e 

is s@ction of the cl~orsal root* of the spinal 
nerves or tranlsectimn at t~he lower border of 
ithe midb~iain becanae there 1s a still greater loss 
of afferent nerve impul~es, and excibation of 
the efferent cells In the medulla oblongata be- 
comes almo3t wi~l~o!ly dependent upon the car-

3 Mathison, C:. p., Reziezc of Ne?irol. arid P~yc7zi-
atry, 1912, x, 553. 

4Barry, D. T., Joz~)lz.Plz~siol.,1912, xlr, -273. 

lbon dioxide of the blood. The xqesp:ratol-y 
m~ovements also $become wrrwpondingly more 
a+axic. 

Costal rno~~ements of r e sp i~z t~onfa51 after 
~bection of the dorsal roots alone for [bhe reason 
that the efferent ~ o o t  .cells of ithe inbercostal 
nervm, which are normally excited by impulses 
flqom a t  least two sourees-+he descending 1%-

pixlatory rnotor fiber$ and the dorsal roots of 
'the intweasbal nwves-now receive i m p ~ d s e ~  
from the descending fibe1-s only. There is no 
actual ,paralysis of (the efferent root cells, since 
costal mowments are immediakip resumed 
when mntractglon of rhe d j a p h r a , ~  is p~~event-
ed. This indicates \that von JIonakow's cEa-
sclxi3is effect is due to loss of some nervous 
impulses normally enter~ng into Fhe p~wcms of 
exoitatian of a m6hr  cell. 

Our idea of 'die manner of action of the 
nervous mechanism f m  respination may be 
briefly s~ta~tedas foliows. Afferent nnpulses 
pmisilng into the centl-a1 mechanism in rille 
medulta oblongata reach tihe efferent cells 
thmugh wnnections which do not pms out-
side of t!he medulla &elf. The central path- 
ways of lafferent impulses over the s p p a t h e t i ~  
fiber, sad the phrenics are a t  present unkn~wn. 
ABerent impulse^ coming In over the dorsal 
rook of bile spinal nerws reach Qe effe~ent 
root cells through ;hntra-spinal conneations, but 
the di3cliarge (of these ce!ils is uithheld until 
the arrival of impulses over the descending 
tracks in t!he spinal cold. Impulses from these 
t m  sources are summed in the excibtio~i of the 
eEerent root cells. O ~ l ~ e rimpulses from the 
dorsal root fibers pass up the spinal cord to 

d
the reglon o t  itbe corpora quadrlgemina, but 
whether over the ventral spino-thalamic fiber-," 
or over fibem In the spino-cerebellar tracts iq 

uncertain. Prom tlie ~nidlbrain, 011ese impulses 
ai.e relayed to the cells of (the respl1-atorp ten-

ter in the meilulla oblongata. The excitation 
of these cells is dependent upon the stunmation 
of stimuli arlsing from (1)the concentration 
of eal*bon dioxide in the blood Aowlng through 
these cells, and (2)  the nervous impulses com- 
ing in over the various afferent pathnrayi. The 

2 Ransom, The Anatomy of *the Nervous Sys-
tern, Philadelphia, 1920, p. 104. 
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affarent nerves tlhas have bile double funct ion  
of (1) conLribut.ing to  the excitation o f  t he  
cells in ,the respi ra tory  center, a n d  (2)  of con-
troll ing the  movements of the muscles arising 
f r o m  this excitation. V h i l e  i t  is  undoubtedly 
t ~ e eithiat ,the r e s p i ~ a t o r y  center m a y  aot auto-
m a t i a l l y  unlder oondittions which preclude the 
effect of afferent impu1sesV.t  is o u r  opinion 
th'at i t s  n m d  activity is no t  whofly auto-
mat ic  b u t  pmtly reflex. 

F. H. PIKE 
HELENC. CWMBS 

COLUMBIAUNIVERSITY 

THE AMERICAN CHEMICAL 

SOCIETY 

(Conti?bued) 

DIVISION OF AGRICULTURAL AND FOOD CHEMISTRY. 11 
The application of certain commercial dyes to 

the reductase test on milk: RIIKNIE I?. DRESSLAR 
and H, A. WKBB. The decolorization of nlethylene 
blue by the reductases i n  milk furnishes a rapid 
approximate determination of its bacterial age. 
I n  order to make the test more convenient for  
bakers, grocers, r e ~ t a u r a n t  keepers, cooking classes 
or housewives, who might wish to test milk 
claimed to  be fresh on delivery, eighty-four dye- 
stuffs sold under trade names for household use 
were tested. By a series of eliminations, the most 
satisfactory ones were determined, eight in num-
ber. They are: "Diamond Dyes" (wool and 
silk), cardinal, garnet, orange, turkey red; "Rit" 
dyes, blue, flesh, lavender, red. The decolorization 
times. ~vhich vary for  each, but are reasonable, 
and the effect on various types of milk-whole, 
skimmer, cream, pasteurized, boiled, malted, con-
densed, evaporated, were determined.' Sugges-
tions for  the use of the test by  non-technical 
people are given. 

Data  on the thickening of condensed milk: 
ALAF LEL~~I-ITO~- 8. Mt-DGE.and COCRTLAND 

Use of frozen eggs in. ?nayo?znaise: S. K. ROB-
INSON. Comparisons between the fresh and frozen 
eggs were made on batches of rnayonnaisc. S o  
difference in the product was noticeable, imme-
diately after preparation. Both products were 
well emulsified and had good body. Tlie follo~ving 
physical tests were then applied: microscopical 
examination, freezing test, incubation, shaking 
test and effect of air and light. S o t  any of these 

6 S t e ~ ~ a r t ,Q. K.,and Pike, F. I$., AT]?.Journ. 
Physiol., 1907, xix, 328. 

tests put the frozen egg product a t  a disadvan-
tage. Lfayonnaise made from frozen eggs held 
well in a warm room for thirty days. 

Clianges in hens' eggs stored iiz tunter glass 
and in lime solzttioizs: F. C. COOK and J. B. 
W~r~solv.  Strictly fresh and conimercial eggs, 
which mere preserved in water glass (1-10, 1-13 
and 1-20) and saturated lime solutions. Separate 
jars of each r e r e  stored in  the laboratory and in 
a cellar. At  the beginning of the experiment and 
af ter  various periods samples of the eggs were 
examined physic all^, bacteriologically and chem-
ically. Best results mere obtained b y  holding 
strictly fresh eggs in rt 1-10 v7ater glass solution 
a t  cellar temperature. Clianges of considerable 
magaitude were found in water, ash and nitrogen 
contents of both whites and yolks. Bacteria were 
not found to be a factor in deterioration. Am-
monia nitrogen and acidity of f a t  pro~red to be 
the beet indices of decomposition. 

Manganese, alumi?c.iumand won ratio as  related 
to soil toxicity: R, H. CARR and P. H. BREWER. 
Xuch emphasis has been given in the past to the 
isolation of organic toxins which were thought to  
be  the cause of soil toxicity, while i n  more recent 
times the trend of investigation has been turned 
more specifically to soil acidity as  the reason for 
poor crop ~ i e l d ,  Investigations which have been 
conducted on a large variety of soils using the 
potassium th ioc~anate  method for soil acidity 
and toxicity, described by- one of the writers, indi- 
cates tha t  the cause of infertility of many soils, 
supplied with sufficient plant food, is due to the 
presente of soluble manganese compounds in  some 
cases, t o  aluminum conlpounds in other instances 
and sometimes to a co~nbinatiou of the tmo. The 
toxicity of soluble iron is  not so apparent, as i t  
i s  usually associated with a considerable quantity 
of soluble aluminum in an  acid soil. The potas- 
sium thiocyanate lnethod has been found helpful 
in this stud^, because of the color changes taking 
place when these elements are present in the soil 
in easily soluble form. I f  the soil is more acid 
than pI1 5.5 a red color of ferric thiocyanate is 
produced in the presence of soluble ferric iron 
and if this soil solution conpaining manganese is  
made slightly more basic, a green c o l o ~  will de-
velop in the liquor. The depth of the color will 
be proportional to the amount of manganese in 
the soil solution. This color begins to form when 
the soil contains about 0.008 per cent. of soluble 
manganese. The green color will be found asso-
ciated with nonproduotivc acid soils, and since it 
is  shown that  manganese does not precipitste 
as a hydroxide until a pH of about 7.9 is reached, 


