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the close of the lelophase and closing with the 
first tendency tosvards the for~nat ion of the 
spireme or, i n  other words, to the qo-called 
resting condition. 

E. Haeckef desciiihed such a process of 
growil~ as the perigewesis of t7~e  plast idules  
tllo~ongh perigenesis a >  deicribecl by Haeckel is 
not referred to by Muller. 

The sporophyte cell, froin the end of the 
telophaae to the beginning of the next pro-
phase, ~vonld thelefore become, normally, a 
tetraploid unit xirh the chromatic contents 
merely in need of distribution in the case of 
the vegetative division or, in the osse of tile 
reduction dLvision, of random segregation. 
Aotual return {to the gametophytic condition is 
not accomplished till the second division since 
dyads ai-e sepavated on the first or so-called 
heterotppic spindle. 

I t  is assumed that the gene.; after the genes i~  
of their like, reassemble in  such a fashlon that 
they form a contin~onous prophase spireme 
thread. It is during this reassembling of the 
genes, this reorganization of the nucleus, that 
the phenomena of crossing over may occur as 
well as perhaps some mutations not due 110 
such factors as  non-disjunction, re-duplication, 
deficiency, etc. 

My mz~terlal was exanlined in the living con-
dition, by special staining metitods of the 
living cells i n  sugar buspendons, by itztsa-
axtan3 staining, and, as a checlk, by the standard 
fixing, hardening, and imbeddillg methods. 

Detailed descriptions, dranings, and plloio- 
gylaphs will be published i n  tile near future. 
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American conclusions regarding crude rubber:  
(By t,itle) : 0. DE TRIES. 

C?&emieal reactions o f  szl,Efqtr terpenes tuith 
rubber. I :  JOHNB. TUTTLE. 

Stud i ss  in vulcanixct.tion : ?1zec7tan~ismof tAe ac- 
celeration of ~u lean ina t ioa  of ziltc et11.yl xalzt7to- 
genate:  I-I. -4. and HAROLD WIXKELMANN GRAY. 
The gaseous, liquid and solid decolnposition 
products of zinc ethyl xanthogennte are ~Ilowa to 
have n o  aceeleraking value. The activity of zinc 
ethyl santhogenate as  an accelerator is due to the 
unchanged molecule. 

E f f e o t  of certairt tread pigmelzts o,~z tenzgera- 
tu9.e developed ia  pneum.atic t i ~ e s :  D. F. GRAVER. 
The paper is a short descriptio~l of tread corn-
pounds used, stress-strain curves of same, the-
oretica,l conductivity' as calculated by Williains 
formula, and the actual heating up of tire built 
with such treads when run on the road, tempera- 
tures being taken by means of therrno couple 
illserted by 'the awl ~vhicliwas devised by the 
research departinent of t,he New Jersey Zinc 
Company. 

Diszcbstituted guanidin,es: WIXPIELD SCOTT. 
Disubsubstitnted guanidines function as  accelera-
tors as  amines and belong to the class of hydro- 
sulfide accelerators only. Diphenylguanidine reacts 
x i th  hydrogen sulfide and carbon bisulfide to for111 
a trithiocarbonate, with ,aniline and earl1011 bisul- 
fide to form a dithiocarbanlate and with carbo-
diplieng-lirnide to form tetraphenylbiguaniile. The 
effect of small amounts of zinc oxide and zinc 
carbonate on the tensile strength of rubber cured 
with disubstituted guanidines is  quite marked. 
The relative curing powers of di-p-tolylgnanidille, 
di-o-tolylgnanidinc and diphenylguanidil~e are in 
the order na~ned,  the first being the most efficient. 
I t  requizes 23 per cent. more diphenylgnanidjne 
;hnn di-o-tolylguanidine to produce the snmo ac-
celeration. 

Bt?trlies ita 7~ysteresis  of ,rz~bber co?izpounds: 
W.  TV. VOGT. 

Tl{.er:rzal cilal~ges dzcring ~;tbea?i,ltutioi~: IRA 
WLLLIAII~and U. J. BEAVER.The me2sl?roment 
of the temperature developed in the center o f  a 
cglinder of rubber sulfur mixture nhicli is im-
mersed in s constant temperature bath shows tha t  
heat is liberated during the first stages of the 
reaction. An  absorption of heat is indicated 
during the later stages. The extent of these 
thermal cl~anges has been estimated x~hen stocks 
of difFerent sulfur and aceelcrater content -,yere 



curer1 a t  different temperatures. The relationship 
between the temperature dexreloped and the per 
cent, combined sulfur is giwn. 

,' Zinc ozl:de in a new physical condit(on-its 
effect ru6ber c o m p o u ~ ~ ~ d s s ' P ~ ~ ~ ~  G.' BREYER. 

Rsacti,ons of accelerators during uzl1oanbatio.n. 
P. Dithi.ocarbamates and thiuram ' Cli.sulfides: 
G. W. BEDFORDand HAROLD GRAY. The metallic 
dithiocarbanlates are true accelerators of vulcan-
ization. hletallic oxides are necessary to prevent 
tlie decomposition of the metallic salts by hydro- 
gen sulfide or to refonn them after decomposition, 
Hydrogen sulfide changes thiuram disulfides to 
dithiocarbamates and 'decomposes the metallic 
salts. Ammonia increases the curing pon-er of 
both thiurams and zinc dithiocarbamates. These 
views are supported by chemical data dbtained in 
the laboratory in tlie absence of rubber. 

A metlzod for tile measurehent of resistance to 
tear in wulcanized rubber: ERLE C. ZIMNERMAN. 
A raethod is presented for measuring the re-
sistance to tear of vulcanized rubber i n  terms of 
vork. I n  this test a sheet of rubber 0.1 inch 
thick is supported betrveen hooks on the ordinary 
tensile testing machine, and an  autographic chart 
is taken as the rubber is torn. Resistance to tear 
is expressed as inch-pounds per square inch of 
rubber torn, in the formula, 

Lt 
in which "E" is a constant, "A" is the work 
area on chart, "L" is \the distance torn, "t " is 
the thickness, "e " and " F "  are the elongation 
and force in equil?brium a t  the end of the test. 
Some data are given of resistance to tear in 'zinc 
oxide and pure gum stocks. 

The results of $ariation in, the sulfur and kexa- 
metltylenetetranzine content on some of tlze prop- 
erties of compozocded rubber: H. A. DEPEW. A 
non-blooming con~pound must not contain more 
than 1 per cent. of free sulfur calculated on the 
rubber. Using hexalnethylenetetramine as an  ac-
celerator, the tensile strength, elongation and 
maximal area under the stress-strain curve 
increase rvith a decrease in the amount of sulfur 
used, and to a lesser extent are  increased by 
usi.ig a large amount of accelerator. The shape 
of thr stress-strain curve is not affected by the 
sulfur and accelerator content. The vulcaniza-
tion coefficient a t  the optimum cure depends on 
the sulfur content. 

A I L  abrasion machine by  which comparati?;e 
wen? tests can be made on laboratory test pieces 

or on sections czit fronz tii.e treads: TI. A. DEPET>-. 
A simple abrasion machine is described, on which 
laboratory test pieces or sections cut from tire 
treads can be tested for comparative resistance 
to the abrading or rasping influence of surfaces 
of knoi~ri  composition. The test pieces fastened 
a t  one end, only, are held against a common, 
uniformly moving, abrading surface rvith a def-
inize uriiforni pressure. The effect of pressure 
upon the test piece and the effects of speed and 
composition of the abrading surface are dis-
cussed. A comparison of this method of testing 
mith the loose abrasive method is given. Com-
parisons by se~vice  tests (tires and heels) a re  
also made. 

Pile influence of certain compoundi71g ingre. 
dients in hard ~ u b b e r :  W. E. GLANCP. Several 
ar~ticles have been published showing the action of 
compo~ulding ingredients i n  soft  rubber goods. 
Very little hm been published thus f a r  with re-
gard to the principles of hard rubber compound-
ing. Graphs are shown which indicate the mass 
action effect of sulfur, the curing properties of 
lime and magnesia and the loading qualities of 
M. R., tire reclaim and resin in hard rubber mix- 
tures. 

A convci?ient nomograph for  rubbe? clzemists: 
W. R. and E. GLANCY. Rubber IIICKLER W. 
chemists hare frequently use for tables which 
mill be available for converting the cure of a 
rubber stock from a known temperature,and time 
to a different temperature with corresponding 
time. A formula has been worked out from ex-
perimental values and a nomograph cons t~uded  
whereby i t  is posssible to quickly find the desired 
cure. 

Ilubber softeners: P. M. BCLTMAX and C. 0. 
NORTH. The action of rulbber softeners on rubber 
itself has received very scant attention from 
rubber chemists. The writers in a n  effort to find 
out this action heated vulcanized rubber in each 
of a large number of softeners until total disinte- 
gration ensued. The comparative rate of dis-
integration was also observed by means of a test 
in which the swelling of the rubber in the soft .  
eners lvas measured. This method was checked 
roughly. Sulfur, acceleraltors and both together 
were added successively to the softeners to find 
out their effect on the action, with the results 
that  in each case there was an  increase in  the 
rate of solvation. The state of cure was also 
found to have an  effect on the results, as the 
rate of solvation was found to be imersely pro- 
portional to the cure. Mixtures of softeners were 
found to have, in many/cases, the average proper- 



SCIENCE [VOL. LVI, No. 1453 

ties of their con~ponents. From these and com-
pounding results, the rvriters are of the opinion 
that  a definite relation can be worked out between 
solrating action and the effects of softeners on 
the stress-strain curve. 

T h e  n~easureinent  of temperature i n  rubber 
articles b y  means of t lze~mocotiples:B ~ i v o o nB. 
SPEAR and J. F. PURDY.~feasurements of the 
temperature in rubber articles by ther~noeouples 
are all too low 17-here the depth of ,insertion is 
not great, 1-3 inches, and where there is a t  the 
same tinle a temperature differential along the 
buried portion of the thernlocouple ~ ~ i r e s .The 
correction to lbe applied depends upon the depth 
of insertion, tile size of the vvires constituting the 
thermocouple, and the temperature differential. 
A nelv method is given for measuring the tem-
perature in pneumatic and solid tires. Correction 
curves arc given for use ~vhere ordinary thermo- 
couples have been employed. 

T h e  limitatio?rs of the  obscuriirg power t es t  for 
compoz~nding nlaterials: ELL~I~OODE. SPEAR and 
H. A. ENDRES. Experinieiital evidence is pre-
sented in this article that  the a b ~ u r i n g  polver 
test for col~ipounding matefials is unrelinble and 
often misleading in  the region where the diameter 
of the particles is i n  tile neighborhood of one 
fourth the wave length of light, cia., 0.1 mu. 

T h e  crystalii,zntio',!, of sulf.ur i i l  rubber aitd the 
phenomenon of "bloon?i?~g." I :  A.I-IERBERT 
EXDRES. A solution of sulfur in rubbpr exhibits 
tlie same phenoineaa of diffusion, crystallization 
and super-saturation as  are shown by solutions of 
sulfur i n  other solvents. When rubber saturated 
~v i th  sulfur a t  calendering or rulcanizing tem-
perxtures is cooled, the solubility is exceeded and 
the excess sulfur separates as super-cooled 
globules, clendrites or stable rhon~bic crvstnls, de- 
pending upon the rate of cooling. Sulfur bloom 
is always composed of rhombic sulfur;  the stable 
form a t  room temperature. It may be caused by 
crystallization a t  the surface of the rubber, either 
directly from solution or by trallsformation froin 
super-cooled globules or dendrites. 

T l ~ c ~nicroscopic exainination of ~u,liber co3nz- 
pot~i7;ls containing aitti?nony pigments:  A. F. 
HARDXAS.TO secure a section of a rubber coni- 
pound sufficiently thin for n3icroscopic examina-
tion, soine methoil of hardening must be cmplog-ed 
previous to sectioning. Sillfur inonochloride has 
;been successfully uaecl for this purpose, but the 
rcagcnt attacks and clestro~s the identity of the 
sulfides of antinloiiy. 9 bath of molten snlfur 
nlay be used to produce the required rigidity 
vvithout materially altering the appearance of 

the antimony pigments. Photomicrographs illus-
trating the new method are shoxn. 

T h e  resilient e?:ergy aitd c~brasion ~ e s i s t a n c e  o f  
vulcaniaed rubber:  H .  TV. GREIDER. A study has 
been made of the etieots of several compounding 
pignients upon the abrasion resistance of vul-
canized rubber, I t  was found &hat gas b h c k  
gives the greatest resistance to abrasion, follorved 
by light magnesium carbonate, china clay, ~ i n c  
oxide, colloid~l barium sulfate and lithopone, in 
the order named. There is found to {be a rela-
tionship, but not a direct proportionality, between 
tensile strength and sbrasion resistance for  
rubber compounded ~vitli' reinforcing pigments. 
Resilient energy gives an  approximate index of 
abrasion resistance with gas black, magnesium 
carbonate, china clay and zinc oxide, but i t  is not 
a measure of a~brasion resistance 1i5th colloidal 
bariuni sulfate or lithopone. The data appear to 
s h o ~that hardness (or rigidity) is also a faeitor 
i n  resistance to abrasire wear. The product of 
resilient energy and hardness is suggest,ed a.s an  
index of toughness. Some principles are s u g  
gested which may be of value in con~pounding 
rubber to  obtain high resistance to abrasion, 
including the use of high-grade accelerated mix- 
ings and combinations of reiiiforaing pigments 
in such proportions b r  voluine as  t o  give proper 
rigidity combined with high resilient energy. 
Combinations of gas black and nla,gnesium car-
bonate in suitable proportions :ire found to give 
liigli resistance to abrasion, liigll resilient energy 
and considerable hardness and rigidity. 

Persistence of calender grain a f t er  vulca.il,iza-
tioil. (Lantern) : W. B. WIEQAKD and H, A. 
BRAEXDLE, 

A study of t h e  ~elat iori  of tibe s tmc ture  of 
?j le~ccptobenzot l~iaoolealid its. derivatives t o  tllelr 
value as accelerators of v u l c a n i ~ ~ a t ~ o w .  (Lantern) : 

and C. E. BOORD. The preparation 
of mercaptobenzothiazole derivatives by the 
methods reported in a previous paper has been 
extcnded t o  include several nerv inercaptothiazoles 
not pre~ious ly  ilescribed. Other compounds liav- 
ing a, similar structure h a ~ e  been prepared and 
thcir eul.ing power compared with that  of mer-
captobenzothiazole. I n  this may the particular 
grouping responsible for the activity of niercapto- 
benzothiazole as an  acce1era:or has been identi-
fied. The effect of substitutents in the benzene 
nucleus of I ~ ~ P I ~ c . : . I I ~ ~ I I ~ ~ ~: upon its activity 

L. B. S E ~ R E L L  

~i. : t :~: l i i :~; ' ~ : i l  

as an  acee!t . .~:~tr~~. I I . , ~n1.o i h J  11 stuciied. 
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S e c r e t a r y  


