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The above method was used at the beginning but it is now modified in that each pan is 
cultivated. Crops of varying character are grown, such as peas, beans, cabbages, tomatoes, 
maize, loofah, eucalyptus trees, etc. Far from interfering with evaporation it is found to 
assistit and the Desert blossoms forth into useful crops for the use of the neighbouring troops 
or hospita1~.· The greatest measure of success is when a very.large grease trap, 100 feet long, 
is employed but, even if grease does come through the pans, it does not interfere with evapora
tiop or become a nuisance provided it is dug in about every month.· If the attendants are 

. careless and fail to keep the irrigation channels free from vegetation there is some breeding 
of mosquitoes but the danger is non-existent when the pans are properly looked after. 

The grease trap recommended in the Manual of Military Hygiene has had to be modified 
for use in Egypt. The modification is simply a prolongation of the second chamber which 
assists the separation out of the grease. . 

The sketch (diagram' 1) represents the plan of an evaporation -plant for treatment of 
sullage water. 

SULLAGE· TUBE SYSTEM. 

In the Delta region the problem of sullage disposal is rendered difficult by the high level 
of the subsoil water which varies according to the rise and fall of the Nile. At the time of the 
Nile flood (August and September) the water level in this region is rarely more than a few 
inche$ below the surface and may, in fact, cause flooding through seepage. Soak-away pits 
and evaporating pans are absolutely useless under these conditions so. that a much more 
elaborate disposal system has to be installed. • 

The sullage water must be passed through sedimentation tanks, followed by filter beds to 
extract as much grease as . possible, before the water is run or pumped into Swallow tubes. 
These Swallow tubes,6 or 8 inches in diameter, are sunk to a depth of at least 100 feet to 
reach the gravel stratum beneath the coarse sand (diagram 2). 

During Low Nile these tubes will dissipate large quantities of water by gravity, but 
during High Nile the water level in the tank rises and the sullage water has to be forcibly 
pumped down the Swallow tube. 

My thanks are due to Major R. W. Walker, R.E., for his helpful criticism and notes. 

ICE . HOUSE. 

By MAJOR P. P.· FOX; 

Royal Army Medical Corps, 
AND 

MAJOR A. E.' GOOD ALL, 

Royal Indian Army Service Corps . 

. THE idea of the experimental ice house described below arose from a discussion on the 
scale of issue of ice and the necessity of obtaining the maximum benefit from it~ 

The main points of discussion were ;---.-: 
(1). Shortage of ice and difficulties in supplying an adequate quantity-according to scale. 
(2) Difficulties in the supply of ice chests to units. 
(3) Wastage of food consequent on (1) and. (2). 
Arising from the above it was decided to construct an'experimental ice house. The factors 

considered as governing the construction were :
(1) Availability of materials. 
(2) Simplicity of construction. 
(3) To ~e capable of construction by unit labour. 
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The original suggestion considered was a framework of bamboo fitted with shelves, the 
framework to be..covered with Khas-Khas screens to be kept moist and so promote cooling by 
evaporation. This I was rejected owing to :- . 

(a) Shortage of supply and expense of Khas~Khas screens. 
(b) Necessity of maintaining· Khas-K'hasscreens moist. 
An alternative suggestiori considered 'was the digging of an underground pit. This was, 

rejectedbec;mse of the high level of subsoil water. An extension of this idea, viz. tpe con
struction of a semi-underground brick-built' chamber lined with cement,' was rejected. 

The experimental ice house constructed consisted of a. oamboo 'framework, the walls and 
roof consisting of 6 inch thick thatching and chatai. 

Meas'/!rements.-Internal measurements were 6 feet wide by 60 inches long-the height 
of the side walls was 5 feet, height at the centre 7 feet. . 

The doorway was 2 feet wide, height 4 feet 6 inches, and was continued to 6 inches from the 
ground level. The door consisted of a bamboo framework and 6 inch thick thatching, the 
measurements being 3'feet wide and 5 feet high, so providing a 6 inch overlap over the whole 
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perimeter of the doorway. The door w~ not hinged but fitted tightly into a collar 6 inches 
deep placed 6 inches from the edge of the doorway. 

The fittings of the hut consisted of ;-
(a) Three tiers of food shelves at 1 fqot, 2 feet 6 inches and 4 feet from the ground level. 

Shelves were inclined slightly downwards towards the side walls in case of warping of the' 
wood. '. '. . 

(b) Overhead ice rack sloping downwards towards a central bamboo gutter connected by 
a hollowed bamboo rod to a soakage pit. The ice rack did not run the entire length of the 
house-measuring from the rear wall, it measured 4 feet; this permitted blocks of ice being 
loaded on the ice rack. ' 

It is considered that a tank in the hut should be substituted for the soakage pit: 
(a) To obtain maximum cooling effect of ice. 
(b) Value of water .supply. 
(c) Less construction. 
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Trial Experiment.-The trial experiment with the house commenced April 12, 1943, and 
approximately 160 lb. of ice were put into the house at 09.00 hours daily. The inside tem
perature before the ice was put in was 80° F. By 18.00 hours this had dropped to 48° F. 
This temperature was maintained at 48° F. for the period April 12--24. The quantity of ice 
per day was reduced to 80 ib. on the 25th-the inside temperature rose to 52°-58° F. Indoor 
shade temperature as recorded by a maximum and minimum thermometer varied between 
79°-94° F. and 73°_82° F. -

So far as possible normal working conditions of the hut"were observed, i.e. the house was_ 
opened and kept open at 'periodic intervals as if it were being used for practical purposes. 
Temperature readings<> were as follows :- - - , 

Daily load of ice Date Maxm. Temp. Minm. Temp. Inside Temp. of ice house 

*16010. of ice April 12 87° F. 74 

1 April 13 80 0 F. 73 
April 14 _79° F. 73 
April 15 84° F. 75 I April 16. 86° F. 77 
April 17 96° F. ') 76 
April 18 -86° F. 76 48° F. 
April 19 88° F. 77 
April 20 88° F. 76 

" 
• April 21 83° F. 77 
April 22 84° F. 77 
April 23 85° F. 78 
April 24 84° F. 77· 

8010. April 25 88° F. 79 }52~-580 F. April 26 91° F. 82 
April 27 94~ F. 82 

*Using 160 lb. of ice it was found that approximately 20---30 lb. was still presen~ the following day. 

It is considered that the above figures show the experimental ice house to have been 
successful and that the building of such an jce house for each cookhouse would effect a con
siderable saving of both ice and rations. 

The optimum load of ice required would need to be determined by each unit depending
on its location. It is thought that the load used should be sufficient to maintain the house, 
temperature at not more than 50° F. 

It is thought that the following amendments to the original plan would be of value :
(1) Insulating of the side and rear walls by heaping earth against them; this would enable· 

the thickness of the" thatch" to be reduced to 2 inches. . 
(2) Increasing the length of the ice house to 7 feet, the lower tiers of the shelves to be made' 

movable~ This would enable the ice house to be used for the emergency treatment of heat 
stroke and heat exhaustion cases. 

(3) Erection of a tent top or outer chatai covering with an air space. It is considered that 
this would help to (a) reduce the temperature inside ice house; (b) protect ice house during 
the monsoon. 

SUMMARY. 

(1) Improvised ice houses can be constructed of materials readily available in most parts 
of India. 

(2) , They can be constructed. by unit labour. 
(3) They enable a considerable saving of ice to be effected. 
(4) They effected a considerable saving of food and permit of meat being" hung." 
(5) They provide emergency treatment accommodation for heat stroke and heat exhaus

tion centres. 

Thanks are expressed to Brigadier C. L. F. Stevens, M.C., for permission to carry out the 
experiment and for his, helpful suggestions and criticisms. -
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