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POROSITY METER 99 

APPENDIX I 

Description of the Apparatus 

. :rhe porosity me~r developed at the Research Station consists of a gliW U-tube (shown 
~n F1g. 159) _the two limbs A and B of which are of equal internal diameter. The U-tube 
IS fixed v:ertiCally, to a wooden stand, and the two limbs are kept as close as possible. The 
tube A IS connected ~hrough a T-~topcock, to a cylindrical glass container C with a volume 
of about 170 c.c. Th.is glass contamer can be made air ti"ht by means of a sliding glass lid 
and vacu_un:t grease. T_he tube B is connected to a 100 c.c. burrette D, graduated up to 0·1 c.o.. 

, :I<Ierc~ IS mtroduced m the U-tube and the burrette. The mercury levels in these tubes can 
be adJusted by means of two mercury reservoirs, E and F which can be slided up and do,vn 
on sliding wooden bases. 

Working Principle 

This porosity meter is essentially a volwnenometer, applying the principle of Boyle's Law. 
It consists of two parts, A and C forming one connected air-volume unit, B and ,D forming 
the other co1111ected air-volume unit. The specimen S is introduced into the container 
and the air-volwne of the other unit is adjusted by mercury in the burrette. The volume 
of mercury which must be introduced in the burrette when the specimen is placed in the 
container C in order to maintain the equality of the air-volume in the two volume Wlits gives 
the volume of the specinlen, the air volume in the two units being first adjusted to be same 
with no specimen in the container. 

First, the volume of the specinlen S is determined with its surface pores untreated, and 
then with the specinlen lightly wax-coated, so that the surface pores are closed. The difference 
in volume of these two burrette readings gives the volume of connected air space contained in 
the specinlen. 

To stal't with, the container C being empty, the tube D is filled to a trial level with 
mercury. The vacuum stopcocks 1 and 2 are open, while the reservoir F is raised Wltil mercury 
rises to a suitable level G in the linlbs A and B • The stopcocks are then closed. The 
mercury reservoir F is now lowered until mercury level falls to a suitable level G in the U­
tube. If the free air-space in the burrette side of the apparatus up to the point G be equal 
to that on the container side, the mercury level in the limbs A and B will remain the same 
on any lowering of the reservoir F. If, however, the air-volumes in the two pal'ts of the instru­
ment are different to start with (at atmospheric pressure) the mercury levels in A and B will 
be different on any lowering of the reservoir F. If so found, the mercury reservoir F is next 
raised to its original position G, the stopcocks are opened and the mercury adjusted in the 
burrette Wltil on closing the stopcocks and lowering the reservoir to G, the levels in the limbs 
A and B remain equal; this can be accomplished quickly in a few trials. The 
reading of mercury level in the burrette (the mean of three independent observations) is taken 
as the zero reading of the apparatus. Th.is remains quite constant. Let it be V0 c.c. say. 

. The specinlen S is next placed in the glass container and closed air tight by means of 
the glass lid with vacuum grease. The process is then repeated, and the mercury level in the 
burrette adjusted Wltil on lowering the reservoir, mercury remains at equal level in both the 
linlbs A and B. The reading of mercury level in the burrette is then taken. Let it be V1 c.c. 

' The volume of the specinlen with the pores open to atmosphere is (V0-V1) c.c. This 
gives the volume of the solid material in the specimen. 

The specinlen is then removed from the container and a thin coating of wax is given to the 
specimen, by immersing it for a very shol't period in molten wax. Mter cooling, the specimen 
is again introduced into the container and the burrette reading taken as V2 c. c. 

The volume of the specinlen waxed={V0-V2) c.c. 
:. The volume of void space =(V1-V2) c.c. 

Void space in the specinlen 
Porosity = External volume of the specimen 

and the percentage porosity 

A small correction is made for the volume of the thin wax coating depending on the standard 
size of the samples used for porosity determinations. 

Fig.l9G 
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Tree groynes .. See under groynes. 

Tnbe wells. 94 

~bulenoe 38 83 

u 
Uplift pressilres, under structures 210 

v 
V aitarna Catchment, run-off from 7 

.. Spillway 104 216 49 

Vanes to exclude sand 101 40 

Vent approaches. design of 37 

Vibration of dams 18 

V o1ute Siphons 25 53, 55,} 
58 

w 
Waste weir, gates 153 95,113 325 

Water Supply Scheme · 137 187, 219 14, 116 

Waterway through bridges 37 135, 335 

Wa.trak river, training o£ 64. 

Wave-generating machine 88 

Wave-recording appara.tus 77 

W eede, eradication of • 124 

Wair, dasign of 86, 141 257, 288 24,42 

y 

Yamuna., rail-onm-roa.d bridge 48 

Yam una Canal, Sand exclasion of. 59 

HGIPc-Sl-0 OW 81; Pc-14-ll-5~-450. 
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.AGRA-
Englisb Book Depot, Taj Road. 
National Book House,Jeom&ndi. 
Wadbwa & Co., Raja Mandi. 

AHMEDABAD-

ObBndra Kant Chiman Lal Vora, ~ndhi Road. 
Indradhanu Book HoUBe Ltd., Mission Road, Bhadra. 
New Order Book Co,, Ellis Bridge. 

.AJMER-

Ba.nthiya & Co., Ltd., Station Road. 

AKOLA-

Baksbi, Mr. M. G. 

• ~LLAHABAD--

1 

Contra! Book Depot, 44, Johnston Ganj. 
Kitabistan, 17-A, City Road. 
La.w Book Co., Post Box No.4, Allert Road. 
Ram Na.rain Lal, 1, Bank Road, 
Supdt., Ptg. & Stationery, U. P. 
University Book Agency (of Lahore), Post Box No. 63. 
Wheeler & Co., Meatus. A. H. 

·.ALWAR-

Jtllna General Stores, Ba.zaza. Ba.zar. 

.AMBALA CANTT.­

EngUsh Book Depot, 

.AMRITSAR-

Peoples' Book Shop, Court Road. 
Sikh Publishing Ho";"" Ltd., Court Road. 

BANARAS-

Ba.naras Book Corporation, University Road, P. 0. Lanka, 
Students Friends, University Gate. 
•Hindi Pusta.k Agenoy. 

BAN GALORE-

Book Emporium, Messrs. S. S., 118, G. H. Extension, 
Ba.savangud.i P. 0. 

Vioha.ra Sahitya Ltd., Balepet 

BAREILLY-

Agarwal Bros., Ba.ra Bazar. 
Sa.hitya Niketan, Pulka.zi. 

BARODA-

Good Companions. 

BIKANER-

Goyal & Co. 

BOMBAY-

/ 

OALoUTTA.....:o..t<l, 
R. Oambrav & Oo •• Ltd., Koot Houso, P33, Mission RoY 

h!xten&lOn. 
Rov Oboudbu" & Co., Meun. N. M., 72, HIUTiai>D Road. 
~ai'kar .t. Sons: Ltd., Meosare. S. 0., 1/1/1 0, Collogo Square. 
S~.a.ndard Law Book Society. •£1, Bolt.&la Road. Bbowani• 

pur P. 0. 
Tbaokor, Spink & Co. (1933), Lid. 

CHAMBA-

Cha.mba Stationery Mart. 

CHANDAUSI­

Mr. Madan Mohan 

OUTTACK- _ 

Press Offioer, Orissa Seoreta.riat,. 

DEHRA DUN­

Jugal Kiaboro & Co. 

DELID-

Atma Ra.m & Sons, Publishers, ote., Ka.shmore Gate. 
Ba.bri Brothers, 11:l8, Lajpa.t Ra.i Murkot, 
Federal Law Depot, Ku.shmoro Gate. 
•Hindi Pustak Agenoy. 
lmperia.l Publishing Co., 3, Faiz Bazar, D&rya Go.nj. 
lndia.n Army Book JJopot, 3, Durya Ganj, 
Jaina & Bros., MeBSrs. J. M., Mori Go.tu • 
M. Qulo.b Singh & Sons. . 
Metropolitan .Book Co., Delhi Qato. . 
N. 0. Kansil & Co., Model BBBti, La.uo No.3 . 
New Stationery House, Subzimo.ndi. 
Tochnieo.l & Commercial Book Depot, Studcnta Pa.rk, 

Kasbmere Gato. 
Youngman & Co. {Regd,), Egerton Road. 

FERO:ilEPUR­

Englisb Book Depot. 

GORAKHPUR-

Halobal Sabitya Mandir; 

GWALIOR-

Jain & Bros., Mossre. M. n:, Sardf& Road. 
Mr. P. T. Sathe, Law Dooks Dealer •. 

HYDERABAD(DECC~r­

Hyderaba.d Book Depot. 

INDORE-
Students and Studies, So.nyogitaganj. 

JAIPUR CITY-

Garg Book Co., Tripola Bazar. 
Vani Ma.ndir, Sawai Mansingb Highway. 

JAMMU (TAWI)-

Krishna. General Stores, Raghuna.th Bazar. 

JHANSI-

Olifton & Co., P .. O. Box No. 6753, Sian, B~mba.y-22. 
Co-OPerators' Book Depot, 9, Bakehouse La.ne, Fort. \_1 
Current Book Honse, Hamby Road. J 
Dutt &(Co., P. 0. Box No. 6014, PareL 
Lakhani Rook Depot, Bombay-4. · , Bhatia Book Depot, Sada.r Bazar. 

English Book Depot. · National Information & Publications Ltd., National House. 
New Book Co., Kitab Mabal, 188-90, Hornby Road. 
Popular Book Depot, Grant Road. -
Supdt., Govem1p.ent Printing & Stationery, Queens Road. 
Sydenham Ccllege, Co-Operative Stores Ltd., 90, Hamby 

Road. , 
Taraporevala. Sons & Co., Messrs. D. B. 
Tha.oker & Co., Ltd. 
Tripa.thi & Co., Messl'il. N. M., Princess Street, Ka.lvadebi 

Roe d. 
Wheeler & Co., Messrs. A. B. 

CALCUTTA-· ·-Chatterjee & 01 ,-:. _./, Ba.oha. Ram Cha.tterjee Lane. 
•Hindi Pnstak Agency, 203, Harrison Roa.d. 
·Hindu Library, 69-A, Bala Ram De Street. 
Lahiri & Co., Ltd., Messrs. S. K. 
Newm.ao Co.,. Ltd~, Messrs. W. 

JODHPUR-

Kitab Ghar, Soja.ti Gate. 
Mr. Dwarka.da.a Ratbi. 

JULLUNDUR CITY-

Excelsior Book Depot, Ba.z Baharwa.la. 

KANPUR-

Advani & Co., 'llhe MalJ. 
Sahitya Niketan. 
Universal Book Stall, The Mall. 

KOLHAPUR-. 

Mabarosbtra Grantha Bbanaar. 
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LUCKNOW-

J. Ray & Sons (India) Ltd., Hazar•tgang. 
La.w Book Agency, 29-A, Ka.ohery Road. 
New Oxford Book Co., Jehangira.bad Palace. 
Universal Publisher Ltd., Plaza Building, Hazarat Ganj. 
Upper India Publishing House, Ltd., Literature Palace, 

Amlnuddaula Park. 

LUDHIANA­

Lyall Book Depot • 
.ll.r. Dharam Prakash, B.Sc., Banjiman Road. 

li1ADRAS-

Devine Trading Oo., 22, .NAmashivaya Mudall Street, Tri-
plicane, 

Higglnbotbams. 
K. Krishnamurtby, Mount Road. 
Presidency Book ~upplies, 8-0, Pycrofts Road, Opp. Victo­

ria Hostel, Triplicane. 
Supdt., Government Press, Mount Road. 
Varadacbary & Co., Messrs. P. 

MANGALORE-

U. R. Shenoy & Sons, Oar Stroot. 

MEERUT CANTT.-

Mr. Dharam Prakash, B.Sc. 

MEERUT CITY-

Prakash Educations Stores, Near TehsiL 
University Book Depot, Near Tahsil. 

l[YSORE-

J. Nanumal & Sons, Lansdowne Buildin~. 

NAGPUR-

Supdt., Government Printing. Central Provinces. 

NEW DELHI-

Am rit Book Co., Conna.ught Circus. 
Bhavnani & Sons, Connaught Place. 
Bodh Raj Marwah, Shop No. 65, Pussa Road, M&rket, 

KarolBagh. 
Clifton & Co., Original Road, Karol Bagh. 
Empire Book Depot, 278, Aliganj, Lodi Road. 
English Book Store, G-Block, Connaught Oirous. 
Faqir Chand Marw&b & Sons, No. 1-A, Regal Building, 

Connaught Circus. 
Harikishan Daa Bedi, R. S., 22, Annexe Ferozesbah Road. 
J. Ray & Sons (India), Ltd., 2, Regel Buildil>g. 
Jain Book Agency, Conn3.u~ht Place, 
Jayna Book Depot, tJhapparwala J{ua.n, Ka.rol Bagh. 
Oxford Book & Stationery Coy., Soindia House. 
Ram Krishna & Sons (of Lahore), 13/13, Connaught Place. 
Saraswati Book Depot, 15, Lady Ha.rdinge Road. 
Sikh Publishing House Ltd., 7·C, Connsught Place. 

PATIALA-

Jainco, Booksellers etc., Bazar Shaha Nashin. 

PATNA-

Sohan Singh & Sons, Pirmohaai, P.O. Kadm Kua.n. 
Supdt., Government Printing, Bihar, P.O. Guizar: 

PATNA CITY-

•Hindi Pustak Agency. 
L&kahmi Trading Co., P&dri·ki·HavoU. 
Raghunath Parshad & SoilS: 

POONA-

Deccan Book Stall, Fergusson College Road. 
Express Book Service, East Street. 
International Book S~rvice, Deooan Gymkhana. 

PUDUKKOTTAI-

P. N. Swalllinathan Sivam & Co., Peruma.l Vilae 
Street. 

RAJKOT-

Mohan La! Doaabhai Shah. 

RANCHI-

Ideal Book Store, Near Paris than Theatre, Main Re1 

ROORKEE-

Oambridge Book Depot. 

SHILLONG-

Supdt., Assam Secretariat Press. 

SIMLA-

J. Ray & Sons (India), Ltd. 
AzadKitab Mahal,Stal1No.13. 
Minerva Book Shop, Regal Cinema Building. 
Sunder Das & Sons, 141, Lower Bazar. 

SIROHI-

National Trading Co. 

SURAT-

Shree Gajan Pustakalya, 'l.'ower Roa.d. 

TRIOHINOPOLY FORT-

Krishana Swami & Co., Measn. S., Teppakulam. 

TRIVANDRUM:-

International Book House, 33J Valia. Ohalai. 

UDAIPUR-

Mewar Book Depot. 

UJJAIN-

Manakchand Book Depot, Patni Bazar. 

VELLORE-

Venkatasabban, lllr. S., Law Booksellero. 
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