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MMERVATION OE STONE, CONCRETE BOND B'ETWEEN CONCRETE AND STEEL,AND CEMENT BY METALLIC COM- The following conclusions are a series of tests by
POUNDS OF SULPHUR. Mr. Todd Kirk, at the University of Illinois -

A patent bas recently been taken out on thecontin- Little difference is fotind in the bond resistance
ent for the preservation of stone, concrete and cement per square inch of surface cif bar in contact with the
by a new process, based upon the employment of oui- eonmte, whether the bar is embedded 6 or 12 inches.
Phur, Pure or compounded, with the nurtallie Salta, Evidently a length may be found beyond which the
It maY be noted that all the proeessee, which. have bem atretch of the Steel would cause uneven distribution
previously introdueed Sn be p1aýèd in two distinct of the bond stress along the Imgth a the bar and
groups-namely-the flrst group or elas&-for eover- cause failure to begin at the point of the gregtest

ing the body under treatment with a coating or bur- stress in the steel and thus give results not representa-
nish whieh WîU prezerve it froin ail external intlu- tive of the real bond resistance This limitation ap-
enSs. fflies to length for use in experimental tests of bond,

The second group of class-for impregnatingir the Iii sirnple beams the bond stresses are applied along
body under treatment with antiputrative saIts which th, krigth of the bar, and stretch and bond exist to-
will fill up the intercellular spaces, and thereby pre- gether-
vent all decomposition or alteration, The richer mixture of concrete gives somewhat

The flrst method bas been considered insuflicient higher bond resistance than the leaner, the values for
the 1.2.4 concrete averaging, say, 10 to 15 per cent.when the blocks or pieces of stone, concrete or eement higher than the 1.3,51/ý, eonciçete. For plain roundhave been exposed -to any Mechanieal action which .Id steel rods, the average for the bond. resiçnu stanceis likely to injure the coating or burnish, beeause then ranges froin 350 to 450 pounds pe-r square inch, Ofthe climatie action is just as likely to act upon the contact surface.material, destroying it as if it had never been treated Flat bars gave mueh lower resistance than rpundwith anY One of the chemical compounds. It bas bars. Only three testsalso been observed that when the body bas been ex were made with fat bars, and

- these may nOt be repres"iative. It should also beposed to the action of certain acids or alkalies, whieh noted that the results with flat bars are much lower
are liliely to attack the coating, that this first niethod than tests made elsewhere. It should also be notedis thpn quite useless. that for a bond stress of 125 pounds per square inch

The second method is. much more satisfactory, since, the tensile stress developed in the bar was only 9,eco
by reason of the fact that it filis up the spaffl or pounds per square inch.
Pores, and penetrates the mass genei-ally, ît forms a The, value of bond resistance will depend upon the
IcOujunetion of very superior qualities. Notwith- 9moothness of the surface of the bar, the uniformity
standing this latter recommendation, this method also of its diameter and section, the adhesive strength
bas its defects, because, in the evapOratioD which of the eoncrete, and the shrinkage grip developêd in
riecessarily fOllOwsý parts of the dissolved bodies setting. The effeet of smootbum of surface and uni-
which have been employed in the imprognation of formity of diatneter and section is seen in tests made
the niaterials are re-dissolved and so carried off, leav- with cold rolled shafting and tool steel. The average
ing spaces or porc,% whieh are apt to bc attaeked in bond developed with cold rolled shafting and tool
the course of time by various elimatie or atmospheric steel was 147 pounds per square inch of contact sur-
ýCQ1ppounds. face, as compared with about 400 pounds for ordinary

The process wbîeh bas recently been introduced plain, round, mild steel rods. It should be stated
tends to avoid these various disadvantages, as well that net only was there a very notieeable diflerenS
M ta improve the material under treatment. Sulphur in the smoothness and finish Of the surface of the
powmem yery many advantages which contribute, in rods, but the section of the cOld rolled shaiting and
addition to the preservation of the stone or other tool steel wits verynniform, the diameter net varying
inatter, to give it a greater hardness and flrmness. Its more than 0.0001 or 0,00002 in, at one-quartèr inch
eWà,»» temporature is about 115 degrees C., or 240 P., intervals throughotit the length, while mild steel rodoalia't'tie ttwae or conerete at this temperature does not will vary as much as 0,0(),15 in. It is to be expechd.
alter', Oml-Y lobing theîntermolecular water, which * and uniformity
replaced by *e sulphur -or gulpbur compounds. ' 18 that the smoothness . of section or

Its low mechanîcal resistance and its great drawn steel wire will Operate to give low values of
bond mistance, th0ughý of course, as the section of

fragility have been the reagons why it bas not been wire is small compared with the circumierenee, the
before used for the above purpose, but seeing that bond stresses developed when wire is used are rela-
9tone, whether natural or artificial, may bp, said to tively small. Attention is called to the fact that in
pffless a number of qualities which. sulphur laeks. it the reinforeed concrete beanis tested at the Univer-
bas been discovered that, when thoroughly *'n'Preg- sity the bond stresses develOPed in beams failing by
nated, a resistance is formed, which, in praetice, has tený9ion of the steel. diagonal tension of the concrete
been found to give, very good results. The proce.,ss or other similgr methods, amoutited to from 73 to 193
whieh is being followed for impregnating the various poundg per square inch
bodies with sulphur consists in melting the latter in In these tests the ban began tO slip when the maxi-
a vemel heated with steam and maintained at a tein- muni load was reached- After slipping began, the
perature of 140 degrees C., or 284 degrees P. The resistance to motion wu still considerable. This run.
material to be treated is then completely subrnerged ning friction, taken when the bar had moved about
in this bath, and when the water Whieh is contained one-quarter inche aniotinted to 54 to 72 per cent. 01
in it is entirely evaporated, the sulPhur is substituted, the bond developed in the case of mild stftl bars, &Md
filling up, in this latter proeffl, RU the apam or to ag to ' 49 per cent, in the cm of the eold roued


