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A NEW PORTABLE HOT AIR DISINFESTING AND DRYING 
MACHI~E. 

By BREVET LIEUTENANT-COLONEL A. E. RICHMOND, G.B.E., 

Royal Army Medica,l Corp8. 

As a result of a series of experiments c~rried out at the Royal Army 
Medical College, Millbank, London, during the past two years, a portable 
apparatus known as the Millbank Hot Air Disinfestor and Drying Machine 
has been perfected and is now in production. 

In view of the great importance of the provision of adequate disinfestation 
facilities in the field it is thought that the brief description given of the new 
machine referred to will be of interest to many readers. 

Under existing arrangements each divisional mobile bath unit is provided 
with one of these machines and four of them are held at the disposal of 
Corps Headquarters for distribution as circumstances necessitate. They will 
also be available as required in camps both at bases and on the lines of 
communication abroad and in training areas at home. 

I.-GENERAL REMARKS. 

The machine has been produced with a view to solving the problem of 
the' satisfactory treatment of clothing, equipment, blankets, etc., under 
field conditions. It is easily transportable, either by mechanized or by 
horse- or mule-drawn transport, and is, in' addition, easy of erection and 
capable of being quickly brought into use. It requires no very great technical 
skill in operation and is able to deal with lice and their eggs in a reasonably 
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122 A New Portable Hot Air Di,sitifesting and Drying Machine 

short space of time in a large quantity of materials and is , moreover, capable 
of quick dismantling and packing for transport. The trained persOIUlel 
required.is one K.C.O. and four men. 

As l"egards destruction of lice and their eggs, thc production of a minimum 
surface temperaturc of 70' C. t hroughout the whole of the cloth ing, etc., 
under treatment in a maximum pcriod of thirty minutes is achieved. 

This tcmpcratul"e gradually produced is adequate for the killing of the 
louse in all its stages, as also of the Sarcoptes scabiei and its eggs. 

Other' objects kC}lt in view in evolving the apparat us have been the 
attainment of the maximum drying capacity possible, and the kccping down 
of the bulk and weight of the apparatus to less than 30 cwt. 

The general principle of the apparatus comprises the circulation of large 
quantHics of a,h: at very high temperatures th rough conta.ct chambers in 
which the materials to be dealt with are suspended. 

FIG. I.- Apparatus dismantled ano ready for loading on to the lorry. 

This is done by means of a powerful fan dl'ivcn by a small petrol engine 
which passes the hot air through a patent form of heater. 

n.- DESClill"fION OF THE APf'AltATUS. 

(1) The Air IIeating and Circulating Elements. 
(a) Petrol..'lfotor.-'l'his is a 6 h.p. J.A.P. engine of the air-cooled station",ry 

type bolted to b u~ easily removed from a base-plate to which also are bolted 
the fan and the patent a.ir heater. 

The drive between the engine and fan consists of a set of pulleys and 
V hclts. 

The engine is fitted with a Burgess silencer complete with flexible exhaust 
pipe so that t he silencer can be p laced on the ground in any position to allow 
of the exhaust gas et)caping down wind. 
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A . E. Richmond 123 

(b) Fan.- This is of the centrifugal type and is capable of handling 
3,500 cubic feet of a ir a minute. 

FIG. 2.-Air heating and circulating apparatus (lateral view): I, Sudiol(duct : 
2, delivery duct ; 3, fresh-air valve; 4 , engine and cover. 

FIG. 3.-Air-heating and circu lating apparalus (back view) : t . Suction duct; 3 , fresh-air 
valve; 4, engine cover; 5, fan ; 6, air heater; 7, Hydra stove; 8, silencer with flexible exhaust. 
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124 A New Portable Hot Air Disinfesting and Drying Machine 

The fan withdraws air via the upper d~ct of the contact chamber which 
is in use at the time (or from the outer air when an open circulation is 
employed) and, taking it through the air heater, propels the hot air into the 
chamber by the lower duct shown in the illustrations. 

The number of air changes per minute in the contact chamber with the 
fan working at maximum. speed is about eight. 

(c) Mixing Chamber (Air Heater).-A diagram of this is given and 
reference to it shows that it is provided with an internal combustion chamber 

7 

FIG. 4.-The air heater. 

COl'f8USTION CHAMBER 
DI/I'fPE:1I. l CONTROl.· 

. 
COMBUSTION 

CHIIM8ER 

FilliNG 80X 

and flue both constructed of staybrite steel or some similar metal capable 
of withstanding oxidization when subjected to very high temperatures .. 

The remainder of the mixing chamber and ducts are made of gauge 
16 sheet steel. 

The flue of the combustion chamber is provided with a pl!'\>te-type damper 
which is controlled by a lever passing through the side of the chamber. 

This chamber, too, is of sufficient size to enable the use of two burners 
of the type described later. 

(d) Suction (Outlet) Duct.-This has 'suitable flanges to allow of its easy 
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A. E. R,ichmond 125 

attachment to the mixing chamber as well as to the canvas ducts forming the 
air outlets from the contact chambers. 

It is furnished with a valve and lever and a locking arrangement for 
fixing the valve in the required position. 

The object of this valve is to permit the suction of air from one or other 
of the two contact chambers according to which is in use. 

The duct is fitted also with a second valve which in one position allows 
of complete re circulation of air between the heating apparatus and either 
contact chamber. . 

In the other position it permits all, or as much as is desirable, of the air 
passing to the mixing chamber to be drawn from the atmosphere. 

(e) Delivery (Inlet) Duct.-This, as already stated, is provided with flanges 
for bolting to the delivery of the fan, and for securing at the other end to 
the canvas ducts forming the hot-air inlets to the contact chambers. 

It has a valve, as described in the case of the suction duct, to permit 
of the use of either of the two contact chambers as desired. 

(f) Petrol Stoves.-Two pressure petrol Hydra stoves (Type E), of the 
same kind as those used with the field cookers, are employed. 

Each stove is capable of developing approximately 150,000 British 
,thermal units per hour, the size of jet employed measuring 0'040-inch 
diameter.' , 

The petrol consumption is approximately 1 gallon per hour per stove. 
(g) Miscellaneous.-Two dial thermometers of the Rototherm type are 

provided for insertion in the inlet and outlet ducts, together with a third 
instrument of this type as a reserve. A long-stemmed (3-feet) Rototherm 
thermometer is also included for measurement of chamber air temperatures. 

A strong metal cover arranged for fixing to the base-plate is available 
to give protection to the engine and drive, while finally, the necessary spare 
parts to allow of any minor replacements which may become necessary in 
the field are issued with the apparatus .. 

A reserve petrol stove is also provided. 

(2) Contact Chambers. 
There are two of these with each heating apparatus. This arrangement 

allows materials, in one chamber to be under treatment while the other is 
being emptied and refilled. . 

The supporting framework of each contact chamber is of tubular steel, 
and when packed for transport takes up very little space. 

It can be rapidly erected and dismantled, and no bolts, nuts, or tools of 
any description are required. 

An inner covering of a double layer of thick canvas is supported by the 
framework and completely envelops it,' converting it into a rectangular 
canvas-lined container 12 feet long by 6 feet broad by 6 feet high, with a 
capacity of 432 cubic feet. 

To one end of this inner covering are sewn the canvas inlet and outlet 
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126 A New Portable Hot Air Disinfesting and Drying Machine 

ducts,while, in addition, there is an outlet to the atmosphere which is closed 
by a laced flap when not required. 

Sewn to the edges of the opening into the chamber of the inlet duct is 
an internal distributing duct 11 feet 9 inches long and 5 feet 6 inches broad. 
The upper surface of this is provided with a'large number of eyelets through 
which the hot air passes and is evenly distributed through the contact 
chamber. ' 

When not in use, this duct lies flat or can be rolled up. 
When in use, with the hot air passing through, it becoll!e~)nflated and 

assumes a mattress-like form of a depth of some 4 to 6 inch;s:"'" 
At the other end of the canvas chamber there is a flap which can be 

lifted or lowered as necessary, and which, when laced to the sides of the 
inner covering, effectively seals the door end of the chamber. 

Each chamber rests on a thick canvas floor tarpaulin which in addition 
to /tcting in this capacity has flaps at each. side which are carried up outside 
and over the inner canvas covering and are laced to a valance of the l!1tter 
running along its sides about 1 foot from the top. 

There is a similar type of flap attached to the edge of the floor tarpaulin 
at the door end which, when the chamber is to be closed, is laced to a valance 
running across the door flap of the inner covering about 1 foot from the top . 

. The two contact chambers formed in this way can be easily lifted by three 
or four men and are placed as close alongside each other as possible. 

In order to assist insulation, blankets are laid over the flat top of each 
contact chamber, on th~ floor, and draped down the outer sides. For this 
purpose, with each disinfestor fifty Army blankets are issued. ' 

A superstructure, also of tubular steel and intended to provide a support 
for the outer covering now to be described, is then put in position and is of 
such a nature that the cross-pieces slope up fr6m the top of the outer side 
of each contact chamber to a ridge pole lying It feet above the top of the 
inner edge in each case. .:,. ' 

. Over the gable roof so formed is plactftlthe roof covering which forms 
one of the four subdivisions of the outer, covering. The other three sub
divisions of the latter, which comprise the ends and sides, are then placed 
in position and are attached to the roof covering by straps and buckles. 
Closure at the corners is carried out similarly. . 

This outer covering therefore envelops both contact chambers and gives 
adequate protection against rain and wind, and also aids insulation. 

At one end there are the necessary openings corresponding with the 
inlet and outlet ducts already described, and with the openings to the 
atmosphere in the inner containers previously mentioned. . 

At the other end the outer covering, is provided with two flaps which 
correspond to the two door-ends of the contact chambers, and which can be 
opened or closed by mean!;! of straps and buckles. 

Finally, and passing through all layers of the contact chambers on the 
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A. E. Richmond 127 

outer sides, are fOUl" port-holes protected by flaps in order to eliminate 
leakage of hot. air from them as far as llossib lc, through any of which an 
arm can be inserted in order to ascertain how drying is proceeding. 

FIG. S.- The tubular steel framework moved on to its inner canvas cover and floor 
tarpaulin . Note the blanket ius ulation 0 11 lhe floor. 

FIG. 6.- 0ne contact chamber complete with the roof superstnlclu re. 

(3) Supporting Rods for Clothing and Equipment and Rod Carrie·rs. 

Clothing, blankets, equipment, etc., for disinfestation Or drying are 
supportod on rods as described later. 210 such rods " re provided with each 
apparatus. 

In order to assist rapidity in loading or unloading, metal carriers which 
will hold a maximum of 20 rods per pair arc provided, together with one 
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J28 A New PorU/ble Hot Air Disinfesting and Drying Machine 

pair of tr'ipods fitted with special racks for holding these carriers. By this 
means, loading of the rods with clothing, etc., and of the carriers with the' 
rods, can be easily carried out outside the contact chambers. The carriers, 
after being loaded ) are then taken in turn into the contact chamber. 

FLG. 7.- Tbe two contact chambers filted with the outer tarpaulin. Note the loading 
tripods and f("ld racks in foreground. 

FIG. S.-The complete apparatns. Note the silencer laid in a small tub of water, 
which acts as an additional silencer. 

Along each side of each contact chamber,!) inches fmm the top, is fixed a 
long grooved iron channel along which the carriers holding the rods are slid 
into place. 

By the above means, even distribution of' the materials to be treated 
throughout the contact chamber is ohtained. 
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A. E. Richmond 129 

IlI.- PROCEDO:;RE TO DISINFEST OR DRY CLOTIII"G , GREATCOATS, 

EQlITPMENT, BLA....VKETS, ETC. 

The materials to be dealt with arc suspended on rods. 
The number of rods employed and the maximum amount of materials 

of various types which may be dealt with at one time are indicated in t he 
following table :-

Mate ria!s 
13lankets only . 
Greatcoats only 

· Suit!> of outer cloth ing only 
Sets of equipment only . . 
Complete sets of · outer clothing, 

No. of 
rod!l 

100 
30 
:10 
30 

~hu,i", um No. 
of nrticleH 

100 
100 
100 
120 

No. of ll.rlide~ 
per rod 

I 
3 to -l 
3 to 4 su its 
-I sets 

greatcoats, and equipment :~O :30 I set 
·\\'ith accessories, i.e. cap, ca p comforter, cardigan, g loves, or mittens, 

gaiters or puttees. 
(Nole.-When varying combinations of the di fTerent ty pes of materials 

are to be dealt with , the above table will afford a ~u ide as to the number of 
rods to be used.) 

FIG. 9.-The loading tripods and rods showing methods oC !)uspensioll oC materials. 

Each pair of rod carriers is p1·ovided with notches which accommodate 
20 rods per pail', and there arc fi ve such pairs of carriers per contact chamber. 

When the full complement of rods is not being used, the number employed 
per pair of cardel"S is reduced accordingly. 

The following methods of suspension of articles 0 11 t he rods are used :
For purposes of disinfestation, or disinfestation combined with drying, 

blankets are hung Jengtl1\vays over the rods onc per rod. 
In the case of clothing, the rods are passed through t he fasten cd shoulder 

lapels of the greatcoats, blouses , or tunics , or as regards the trousers of the 
batt le sui ts th rough the straps at the ankle. 
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130 A New Portable Hot Air Disinfesting and Drying Machine 

In the case of ordinary trousers, the top button of the fly is fastened over 
the rod. 

Other smaller articles of clothing are suspended from the rods or equip
ment or outer clothing as convenient. 

In addition, it is necessary that sleeves and pocket linings should be 
turned inside out, and in the case of pockets without linings, the flaps 
undone and tucked loo~ely into the pockets. 

Trouser legs also should be turned inside out. 
It will be realized that variations of the above methods of suspension· 

may be necessary in certain circumstances and will be dictated by common 
sense. 

The essential points are to ·obtain as much spreading out and as adequate 
and even a spacing between all articles as possible and to get maximum 
contact with the hot air of those parts of the clothing, etc., most likely to be 
infested. 

For purposes of drying only, it is unnecessary to turn sleeves, pocket 
linings and trouser legs inside out. 

It will be appreciated also, as regards drying, that with really wet clothing, 
steps should first be taken before suspending it on the rods to wring out as 
much surplus water as possible. 

The Filling of the Contact Chamber. 
(1) If not already done, the two loading tripods are erected conveniently 

close to the filling end of the chamber. Pairs of carriers are then placed 
in turn on the supports of the tripods provided for the purpose and each pair 
given its complement of rods complete with articles to be treated. 

(2) Each pair of carriers, as soon as loaded, is placed on the channel 
guides and slid along the latter into position in the contact chamber. . 

(3) All five pairs of carriers having been loaded into the chamber in this 
way, care is taken to ensure that there is a minimum space of 6 inches. 
between the bottom edges of the articles to be treated and the top surface of 
the distributing duct when inflated, and that the clothing or other articles 
have been hung as evenly as possible. Two insulating blankets are now 
hung across the door end of the charriber. 

(4) Closing of the chamber is completed by bringing down the door flap 
of the inner container and lacing it by the cord and eyelets provided to the 
corresponding side edges of the same container. In a similar way the door 
flap of the floor tarpaulin is taken up and laced by its top edge to the valance 
sewn across the outer surface of the door flap of the inner container, and 
by its sides to the corresponding side edges of its side flaps. The door flap 
of the outer tarpaulin is finally brought across and fastened in position by 
straps and buckles. 

The Management of the Heating Apparatus. 
Two trained men are required for this purpose, the duty of one being 

to deal with the engine and fan, to supervise the inlet and outlet temperatures 
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A. E. Richmond 131 

and to ensure correct position of the valves, and of the other to supervise 
the two Hydra stoves employed, and the damper of the combustion and 
mixing cylinder. 

Points of importance in regard to the general management of the heating 
,apparatus are as follows :-

(1) Stoves.-These should be run at an initial pressure of 55 pounds per 
square inch, but as soon as the maximum permissible inlet temperature is 
reached this pressure should be reduced as necessary to a pressure as low as 
40 pounds. Reduction of pressure in this way diminishes the heat produced 
and saves petrol. . ' . 

On no account should attempts be made to control temperatures by 
cutting down the petrol by means of partially closing the burner control 
valve. This should always be fully open when in use. . 

It is important that the stove when burning should not be placed or left in 
position in the combustion chamber unless the fan is operating. Otherwise, 
unnecessary damage may be caused to the metal work of the combustion 
and mixing cylinder. 

The only risk of material importance is that of an explosion due to the 
stoves being extinguished for any reason and explosive frimes circulating 
and becoming re-ignited. 

The factors operating in this connexion are indicated below :-
(a) The momentary choking of a jet causing extinction of the flame 

followed possibly by the release of explosive fumes. This has not been 
met with in a prolonged experience of the use of these stoves, and should 
it occur would not be of great moment as the second stove would immediately 
ignite the fumes and thereby dispose of the possibility of their circulating 
unignited through the apparatus. 

(b) Extinction 'of the flame of on~ or both stoves by the down draught 
produced by the fan blowing directly on to the flame. This risk is countered 
by' the provision of a damper adjustable within safety limits which has 
already been described and which prevents such a happening. . 

(c) Extinction of the flame owing to ·the introduction of the burner into 
the combustion chamber with the fan at full speed owing to the excessive 
up-draught created in the combustion chamber and cone and the drawing-up 
of the flame off the burner. 

These difficulties are easily met by attention to the following points :
(a) The personnel employed in working this apparatus must be warned 

to keep constant watch on the stove and to remove an extinguished stove 
immediately from the combustion chamber. . 

(b) The burner ring should be allowed to get red-hot before introduction 
of the burner into the combustion chamber. This ensures adequate vaporis
ing of the petrol and there is less risk of extinction of the flame. 

(c) The burners should not be introduced into the combustion chamber 
with the engine working at more than half maximum speed. It may, if 
necessary, be speeded up immediately after the burners have been introduced. 

./ 
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132 A New Portable Hot Air Disinfesting and Drying Machine 

(d) The damper should be suitably adjusted as described below. 
(2) Motor and Fan.-The speed of the fan is directly dependent on that 

of the motor. 
The engine should be run at approximately half to three-quarters the 

maximum speed, as sufficient air circulation will thereby be obtained; 
moreover, excessive wear and tear will be avoided. 

It will be appreciated, though, that variations in speed may be permissible, 
and experience may prove that better results are obtainable under certain 
circumstances with increased fan (and engine) speeds. 

The following table gives approximate information as to the capacity of 
the fan in relation to engine speeds ;-

Speed of Engine 
Half speed 
Three-quarter speed 
Full speed 

Equivalent speed of Fan 
1,250 revolutions per minute 
1,900 revolutions per minute 
2,500 revolutions per minute 

Equivalent volume of Air handled 
1,750 cubic feet per minute 
2,600 cubic feet per minute 
3,500 cubic feet per minute 

(3) Combustion and Mixing Cylinder.-The only precaution to be taken 
here is to ensure that the damper over the top of the inner combustion flue is 
adjusted to the correct position. This is t:lasily gauged and should be such 
that there is just no blowing back of the flame in the combustion chamber, or 
in other words, so that with a slight lowering of the damper blowing back 
of the flame begins to show itself. 

It will be found that under all normal circumstances the correct position 
of the damper is fully open. 

(4) Valves.-Thegreatest care must be taken that the valves are adjusted 
in the correct position depending on which contact chamber is to be treated. 

Further details in this connexion are given later. 

DISINFESTATION.: AND DRYING. 

A.-Temperature Supervision and Control. 

The Inlet Temperature.-This should not be allowed to exceed 1500 C. 
when dry or practically dry materials are being disinfested. 

With moist materials for which drying or drying coupled with disin
festation are required, the maximum inlet temperature permissible is 1700 C. 

Using these maximum temperatures, there is a large margin of safety 
as. regards scorching. 

The control of the inlet temperature may be effected in the following. 
ways ;-

(1) Reduction of the source of heat by reducing the pressure at which 
the stoves are worked; (2) increasing the speed of the engine and thereby 
that of the fan, which is equivalent to passing more air more rapidly through 
the heating apparatus; (3) opening or partially opening the fresh-air valve 
on the suction duct and taking in as much outside air as is necessary to keep 
the inlet temperature at the correct height. 

The employment of (1) is obviously the most economical and is normally 
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used. (2) Is the method of choice when more rapid drying or disinfestation 
is required than is possible with reliance on (I) only, and will result in more 
hot air being circulated at the maximum temperature which will be as 
efficient as less air at greater temperatures. (3) Is relied on in an emergency 
as immediate reduction of the inlet temperature is effected to a degree, 
dependent upon the extent to which the valve is opened. It has, however, 
often to be employed in addition to (I) orto (I) and (2) as these measures may 
not 'be successful in reducing the temperature sufficiently. 

The Outlet Temperature.-This depends on many factors and does not 
require to be controlled. Supervision of it, however, is required as the 
readings, considered in conjunction with the inlet temperatures, give evidence 
of the adequate performance of the apparatus as a whole. 

In general, it may be said that the inlet temperatures are a more delicate 
indication of the functioning of the air-heating apparatus, and the outlet 
temperatures of the progress of the heating up of the materials in the contact 
chambers. The differences between the inlet and outlet temperatures are 
also valuable in this respect. Chamber air temperatures may be measured, 
approximately by the long-stemmed Rototherm thermometer supplied, but 
as already indicated, reliance is placed practically entirely on inlet and outlet 
temperatures as the means of estimating that disinfestation is adequately 
performed. 
" Greater details in connexion with inlet and outlet temperatures are 
therefore required and are given later. 

B.-Disinfestation of Dry or Practically Dry Materials. 

With the contact chamber full of articles according to the scale already 
given, the inlet temperature should reach 150° C. in a maximum of fifteen 
minutes, and the outlet temperature should gradually reach a minimum of 
llSO C. in thirty minutes. 

The above having been attained-, disinfestation (i.e. productiDn of 70° C. 
throughout the surfaces of the materials being dealt with, including pockets, 
crevices, and the like) will have been completed at the end of twenty minutes, 
by which time the outlet temperature will have reached a minimum of 
1070 C. 

Treatment of the contents of the chamber for twenty minutes is therefore 
normally sufficient. Moreover, in very cold weather or with slightly damp 
materials, disinfestation may" still be achieved in that time owing to the 
reserve of heat available and the practicability of getting it into the chamber 
by increasing the engine speed (i.e. air turnover), while still keeping the 
inlet temperature to the maximum' of 150° C. allowed. 

As, however, clothing, blankets and the like to be treated may often 
contain a fair degree of moisture, it ~s. considered better to allow thirty 
minutes' contact as a routine until full experience with the apparatus in the 
field shows the extent to which, and when, this period may be reduced. 
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134 A New Portable Hot Air Disinfesting and Drying Machine 

C.-Drying of Wet Material8. 

This may be accomplished in three different "\yays :-.: 
(a) With a completely open circulation. In this case the fresh-air valve 

on the outlet duct from the chamber to the mixing cylinder is opened, as 
also the chamber vent to the atmosphere. The ordinary outlet valve from 
the chamber is closed. This is equivalent to the circulation through the 
materials of comparatively dry air at rather low temperatures. (b) Wiph a 
closed circulation as for disinfestation, i.e. the circulation of very hot but 
humid air, the steam and vapour escaping through the various crevices 
that inevitably exist with the soft coverings used. (c) As in (b), but with 
the chamber vent to the air open, i.e. a partially closed circulation and the 
passing of air over the materials at rather lower temperatures than in (b), 
but containing less moisture. 

Trial has proved that method (b) is the best one to adopt with the portable 
apparatus, but in the event of a sealed contact chamber being used, as may 
at times be the case with a fixed plant, method (c) must be employed as, 
otherwise, there would be no escape for the vapour and steam. 

In any case it is imperative that at the end of the period of contact of 
the materials being treated with the hot air, the fr.esh-air valve on the 
inlet should be opened, as also the vent in the contact chamber, and-the 
chamber be flushed through with warm dry air for a few minutes to remove 
the moisture-laden air from which otherwise moisture would condense 
in the materials. 

The capacity of the apparatus for drying purposes is indicated in the 
following table in which other information is also given. The figures given 
should be looked upon as averages, and minor variations must be expected 
in practice. 

Articles Water Time of Inlet Outlet Water 
dealt with content contact temperature temperature evaporated 

100 suits 10 oz. per suit, 30 mins, 1700 C. in 20 1020 C. after 30 6 gaIIs., i.e. suits 
i.e. 61 gaIIs. mins. mins. practicaIIy dry 
total 

100 suits 2 lb. per suit, 60 mins. 1700 C. in 20 1120 C. after 30 17 gaIIs., i.e. 3 oz. 
i.e. 20 galls. mins. mins. per suit left 

100 blankets 2 lb: 6 oz. per 60 mins. 170 0 C. in 20 1050 C. 16 gaIIs., i.e. 12 oz. 
blanket, i.e. "mins. per blanket left 
24 galls. 

Stated briefly, the drying capacity of the machine is equivalent to the 
evaporation of about 16 gallons of water an hour from full loads of clothing 
or blankets, and about 6 gallons in half an hour. 

This proportionately smaller figure for the shorter period is due to. the 
"fact that the preliminary heating-up time forms a much larger proportion 
of the whole than is the case with the longer contact time. . 

Put in another way, clothing containing about as much water as it would 
take up after exposure to a moderately heavy shower of rain for a few minutes 
will be dried in thirty minutes. Moderately wet blankets or clothing, 
however, will require a minimum of one hour's contact. 

guest. P
rotected by copyright.

 on M
ay 22, 2023 by

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-74-03-01 on 1 M
arch 1940. D

ow
nloaded from

 

http://militaryhealth.bmj.com/


A. E. Richmond 135 

(Note.-The wettest clothing or blankets to be dealt with, i.e. materials in 
the first instance absolutely sodden but wrung out before susp~nsion in the 
contact chamber, would contain water in approximate amounts, as follows, 
depending on the efficiency of the wringing. 

Blankets 
Suits 

.. 6 to 7 lb. per blanket 

. . 2! to 4 lb. per suit 

Drying of these could clearly not be effected in less than three to four hours 
in the case of blankets, and about one and a half to two hours in the case of 
suits.) 

It should be· observed that after some forty minutes' contact of wet 
materials with the hot air, there will be a tendency for the outlet temperature 
to remain stationary and even to drop a little, a similar state of affairs 
developing as regards the surface temperature of the articles being treated. 

This is due to the conversion of water into steam in large amounts and 
to the fact that much of the incoming heat is taken up in order to effect this 
conversion. 

Finally, it should be remembered that with a chamber-load of materials 
c,ontaining varying amounts' of water, it is of advantage to place the wettest 
articles at the duct end. If this'is done, the chamber may be opened up at 
intervals and the dry materials removed from the middle and door end and 
replaced by others. 

The progress of drying may be ascertained by,inserting an arm through 
one or other of the four port-holes provided and feeling the materials. 

D.-Combined Drying and Disinfestation. 

This represents the most difficult problem of all, as the minimum sur
face temperature of the materials reached is below the 70° C. attained in 
ordinary disinfestation. 

The problem is also an involved 'one as, in respect of the effects upon lice 
and their eggs, we are dealing with three operative factors: (a) In the very 
early stages, hot moist air alone; (b) later, in addition to (a), some steam 
and some superheated steam, both of which are rapidly destructive of lice 
and their eggs and in many parts of the contact chamber will exert this 
effect. 

On the other hand, the presence of some steam and some superheated 
steam in the whole of the contact chamber cannot be guaranteed, and 
where they do not come into contact with the lice and their eggs, hot 
moist air must be the' operative agent. 

In regard to this, painting the worst picture possible and one only 
representative of a state of affairs existing in an extremely limited portion 
of the contact chamber, lice and their eggs are in the course of a sixty
minute drying period subjected to moist hot air at 50° to 55° C. for at least 
twenty minutes, and in the thirty-minute contact period employed for 
slightly 'Yet clothing to the same temperature for some seventeen minutes. 
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136 A New Portable Hot Air Disinfesting and Drying Machine 

These minimum temperatures are attained in the most inaccessible crevices 
and similar places in the clothing under treatment. 

It is reasonable to suppose that these temperatures for the periods 
stated will kill most lice and their eggs. On the other hand, they are 
close to the" border-line" limits, and it will be appreciated that the most 
careful inspection of wet clothing, etc., treated should be carried out at the 
end ofthe contact time to ensure that.Iice and their eggs have been destroyed 
and, if necessary, an additional period of contact should be given. 

It IS pointed out also that in the course of time units operating these 
hot-air disinfestors in circumstances in which lice and their eggs are plentiful 
wiU be able, as the result of practical experience in the field, to throw much 
further light on this aspect of louse destruction. 

As regards scabies, the above temperatures are not sufficient to kill 
either the mite or its eggs, and to deal with these drying followed by 
ordinary hot-air disinfestation is necessary. 

EMPTYING THE CONTACT CHAMBERS.-

The door flaps of the outer 'tarpaulin, inner canvas container, and floor 
tarpaulin, are undone and rolled up. 

The door flap of the floor tarpaulin is rolled up to' lie on the ground at 
the_ entrance to the contact chamber, care being taken to roll it up as tightly 
as possible, so that it is unlikely to sustain more than a minimum amount 
of damage from being trampled on. 

The operation having been completed, the treated articles are removed 
by lifting out the carriers in the same way as was described ,in connexion 
with the filling of the contact chambers. 

This having been done, the chamber is ready for refilli:p.g. 

CONCLUSION. 

A new form of hot-air disinfestor and drying machine is described which 
is of a portable type. It will be realized that the principle used is applicable 
also to large-scale disinfestation and drying at fixed centres, and that it is 
merely a question of increasing engine and fan power and the number or size 
of the stoves when larger quantities of materials than those catered for in 
the portable model have to be dealt with. 

At fixed centres naturally the portable canvas containers are not required, 
and simply constructed timber and corrugated iron chambers will meet the 
case and be less expensive. 

Finally, the author wishes to point out that in the course of the experi
ments which hav.e resulted in the' evolution of this machine, much help has 
been received from many sources. Major-General W. Brooke Purdon, D.S.O'., 
O.B.E., M.C., K.H.S., both as Professor of Hygiene at the R.A.M. College 
and later as Commandant, has been consistently encouraging and helpful. 
Colonel D. T. Richardson, M.C., who succeeded him in the professorship, 
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A. E. Richmond 137 

did much work in connexion with the apparatus and made a number of 
suggestions, many of which were ultimately embodied in it. 

5662849 Qm.-Sjt. F. E. Parsons, R.A.M.C., is deserving of much praise 
for the consistent and loyal assistance he has given throughout, while we 
were most fortunate in having the help of No. ij Mobile Battery Unit 
under Lieut. L. Gedge for some weeks in the later stages of the work. 
Throughout, also, fI, number of N.C.O.s and men devoted much time and 
labour to the actual working of the apparatus and are deserving of many 
thanks. 

Much of the detailed technical work required expert assistance from 
engineers and others, and in this connexion Mr. W. R. B. Cross, of Messrs. 
G. N. Haden and Sons, ,Ltd., has especially earned our gratitude for the 
tremendous amount of assistance he has given us over a long period of time, 
while Mr. Leonard Motley, of Hydran Products, Ltd., was always ready 
to come to our aid when circumstances necessitated it in spite of many calls 
on his time in other directions. 

:F'inally the author would stress the fact that any suggestions as to 
modifications of the apparatus which extensive practical work in the field 
may indicate as necessary will be generally welcomed and be given every 
consideration. 

10 
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