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EXPERIENCES WITH THE SCHICK TEST AND ACTIVE
IMMUNISATION AGAINST DIPHTHERIA.

3. MONCKTON COPEMAN, M.Ib, F.R.S,,
Ministry of Health,
AND

R. A. O'BRIEN, M.D., A. J. EAGLETON, M.R.C.P., axp A. T. GLENNY, B.8c.
Wellcome Physiological Research Laboratories, Herne Hill, London,

Received for publication Decomber 7th, 1921,

AFTER a preliminary investigation into the value of the Schick test and
active immunisation against diphtheria (Copeman, 1921), the Ministry of
Health institnted a more extensive test at the Mitcham Poor-Law Schools
with the consent of the Guardians. In the present paper the immunological
results are described. .

The Mitcham schools contain a resident population of rather over 300
children between the ages of three and sixteen years. All, until quite recently,
not only lived, but received their education, in one or other of the three
_adjoining institutions. The weekly rate of admission and discharge is small,

and the population is thus a very stable one. Prior to November, 1920,
fhese schools had been practically free from infectious disease, but since then
they have been affected with scarlet fever and diphtheria almost continnously.
No case of diphtheria has, however, been notified since August 4th, 1921.

The general scheme of work included a routine swabbing of all children
and testing the bacilli isolated for virulence. The Schick test was applied in
every case and the positives immunised with toxin-antitoxin mixtures, the
effect of this being judged by re-testing by Schick’s method at a later date.

BACTERIOLOGICAL EXAMINATION*

All the children in the school and annexed infirmary, numbering 329,
were swabbed on two separate oceasions. The first set of swabs, hereinafter
referred to as Series I, was taken eight weeks before the second set, called
Series II.  Children found on either occasion to be harbouring bacilli morpho-
logically resembling B. diphtherie were re-swabbed until three consecutive
negatives were obtained.

* The whole of the technieal work was planned and carried out by the staff of the
Welleome Physiologieal Research Laboratories, the bacteriology being done by one of us
(A.J.E.), Dr. Okell and Miss Baxter, the examination of the blood samples for antitoxin and
the control and testing of the Schick toxin and toxin-antitoxin mixtores hy A. T. G. and
Miss Allen, the Schick testing and the imoculations with toxin-antitoxin mixtures by

R. A. O'B.
1
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In all some 1400 swabs were examined by cultural methods. The follow-
ing results were obtained :

No. of Cases Diagnosed as ** M.D.” in Series I.

“M.D." = bacilli morphologieally vesembling B. diplhtheriz in smear from * Loefiler "
overnight enlture.

“ M.ID.” throat only 1
“ M.D."” nose only . ; : : > : e
*“ M.D."” nose and throat . : . - : o s
Total positive . : : : : : 3 « 18
Total swabbed . . ; . : : . . 329
Percentage positive . ; : ; : : . 547

Cultures of B. diphtherie Isolated in Series T.

“M.D.* Coltures Bugar reactions.
dingnosig. izolated. Correct. Not done. Virulent. Awvirulent.

Throat : ; I 1 1 0 i ()
Nose . : A 3 1 L 2 1
Throat and nose . 9 4* 3 1 2 2

“Correct " sugar reactions were acid production in glucose, but not in
saccharose. Virulence was tested by the intracutaneons method checked by
the subeutaneous (Eagleton and Baxter, 1921).

* Four cultures from two patients who both harboured virulent and avirulent strains, but
at different times.

No. of Cases Diagnosed as *“ M.D.” in Series II.
“ M.D.” throat only

1
“ M.D.” nose only 3
“M.D.” nose and throat 2
Total positive . . : : ; : : 50 v
Total swabbed . : : : : ! : . 327
Percentage positive . : : . : . SR

Cultures of B. diphtheriee Isolated in Series I1.

“M.D." Caltures. Sugar reactions. : .
diagnosis. isolated. Correct. Not done, Virulent, Avirnlent,

Throat : s | 0 0 0 0 0
Nose . . Gl Y 2 0 {0 2
Nose and throat . 2 2 2 0 0 2

Results of Servies I and 11 Compared.

MDY Colturez  Sugar renctions. re :
dingnosis. isolated. Correet. Not done. Virnlent. Ayirnlent.

Series [ ] R | 5 H 3 5 3
Series IT . Bl 4 4 0 0 4
Common to both. 3 0 % 0 0 9
Total . ’ .| 12 9 = 5 7
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The swabs in Series I were taken at the end of a series of cases of
clinical diphtheria, when opportunities for infection of throats were fairly
plentiful ; one would naturally expect that the later series, taken at a date
two months further away from the existence of manifold opportunities for
infection, would show a lower reading of infection, and this is what we found.

With regard to the difficulties of isolation, one or two short notes may be
made. The digestion of Loeffler’s medium by organisms occurring in the
throat and nose, but especially the latter, is one fruitful source of trouble.
Another great difficulty consists in the fact that *“ M.D."” may be present in
very small numbers indeed. We do not think it is going too far to say that
the ease with which B. diphtheria can be isolated from the nose or throat is
a measure of the abundance of this organism in the nose or throat, and there-
fore, most probably, of the danger to the community arising from the patient
under examination.

In our opinion it follows that the percentage of cases from which virulent
B. diphtheri@ can be isolated is more important than a carrier rate based on
morphological criteria, which disregard the pathogenic power of the organisms
found and the number present.

In support of this view, and as a contrast to thé results in these two series,
the following brief account of some work that has been largely contemporaneous,
and so has acted as a control, will be of interest. One hundred and fifty con-
valescents from clinical diphtheria were swabbed at different intervals after the
disease. In 14 “ M.D.” was diagnosed, and although one swab only from each
case was submitted to us, from 13 out of those 14 virulent B. diphtherie were
isolated.

In Series I five virulent carriers were found, one of them being convalescent
from clinical diphtheria at the time of swabbing. The most persistent gave
an initial *“ virulent "' ; subsequent cultures were " avirulent.” In Series 11 no
“ virulent ' carriers were found.

There had been a series of cases of clinical diphtheria in this mstitution,
and it was to be expected that one or more carriers of virulent bacilli, easily
isolated and continuously excreted, would be found. No such carrier was,
however, discovered. But our examination was not made at the height of the
epidemic, and we know from general experience (¢f. also Hartley and Martin,
1920) that most convalescents rapidly become clear of bacilli. It may be
that one of the five * virulent " carriers (or, less probably, one of the seven
“ avirulent "’ carriers) was the cause of the epidemic, no evidence having been
obtained that the infection was derived from a source outside the institution.

SCHICK TESTING,

Toxin.—The same toxin was used thronghout. Fresh dilutions were made
for each day’s work, and the potency of the diluted toxin remaining over was
tested on guinea-pigs (Glenny, Allen and O'Brien, 1921). We adopted the
original Schick formula as used by Park and Zingher, 0°2 c.c. containing
A guinea-pig M.L.D. being injected. In one group of about thirty children
in which the first Schick test had given rise to some slight uncertainty, 1t was
repeated, the original Park formula being used simultaneously with Zingher's
later modification, in which 25 per cent. more toxin is used on the left arm
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and 50 per cent. extra toxin in the heated control on the right arm. In this
small group of cases we could not find that the Zingher modification gave any
clearver readings than the original formula.

Readings.—In a discussion of the reaction it is necessary to have coneise
descriptive signs or terms which shonld convey as much informationr as
possible.  We think this question is so important that we append a short
table of explanation of the conventions that we would snggest.

Sehick Test Nomenclature.

Type of Written Verbal description Description Deseription
e Mpgl o description of of previously
: of reaction. reaction, patient. in use.
el - Negative . Immune=1M. . Negative.
kit — W) . Negative and . Immune (pseude . Pseudo.
pseudo reactor) = L.M.P.
S 1 - ! Positive : Non-immune . Positive.
= N.T. N
* + () . Positive and . Non-immune . Combined.
psendo (pseudo reactor)
= N.LM.P.

The readings were made daily up to five or seven and oeccasionally thirteen
days. 1If one decides to make one reading only, the most satisfactory is that
made from the fourth to the seventh day after the injection.

The results of our tests are set out in Table I. The percentage of positive
reactions obtained for this group of children, between the ages of three and
sixteen, correspond closely with that published by Park.

TaprLe I.—Schick Test Hesults at Various Ages.

Per cent.
Apga Immune and Dmmune and N f
in immune (peeundo « Non-immune. Total. immune (pseudo s
VOurs, reactor). reactor). Ly
34 - Y : 3 : 12 : 750 ; 250
H-6 . 20 - 8 : 28 3 714 i 286
-5 - 30 : 12 : 42 - 714 : 286
9-10 g 39 : 22 : il : 639 : 671
11-12 v G : 21 : ih . 724 ’ 276
13-14 - 51 : 23 : 74 : 654 ; 311
15-16 - 23 : 13 : 36 e : 36°1
Total . 227 102 329 6970 310

Technique and reading of reswlts.—So far as the technique is concerned, .

we have but little to add to the excellent description in the publications
of Park and Zingher. The needle and syringe must work without any
defect ; the slightest bluntness of the needle or leak of the plunger at the
junction of the needle results in unsatisfactory work. We used a Burroughs
Wellcome No. 1 dental needle with a 1 c.c. all-glass syringe, and a 1 c.c. long

ol i N
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tubereulin syringe ; in one series a ‘“‘ Record” 1 c.c. syringe was used. It is
most convenient to use two syringes, one for the toxin, the other for the
control ; these should be of the same make, with the plunger working equally
well, and the needles should be equally sharp, otherwise a slight difference
in the depth at which the intradermic injection is made may ocenr, with
resultant blurring of the readings, particularly those of the first day. The
control syringe may be identified b;-; a rubber band fixed around the barrel.

Readings were made daily in most of the cases up to five or seven days,
each day’s reading being made without reference to the previous readings.
Wherever there was any discrepancy the Schick test was repeated. Fifty-five
of the children were thus re-tested because some slight doubt or discrepancy
had oceurred in the course of the first test (Table II).

TABLE 11— Doubtful” Schick Results among 329 Children Tested.

First Schick test. Second Schick test,
Eeadings regarded as probably :
=) . +&+ ) 3 —& — () + & + (¢)
4k 44
11 4 7
Total 44 11 = 55 : 48 T=55

Consideration of these cases shows that when a reading is doubtful, i
proves on further investigation in the great majority of cases to be negative
or “negative (and pseudo.”) When deciding that a given reaction is
“negative (and pseudo),” one has always present in one’s mind a slight fear
that the reaction may be “ positive (and pseudo).” Fortunately these latter
reactions are rare. Of the 329 children only two showed a * positive (and
pseudo) "' reaction, ¢. e. on the right arm a reaction which, although smaller,
resembled the left in depth of colour and degree of desquamation.

Table 11T gives details of the four cases in Table 1T in which differences
were obtained on re-testing.

Tasre II1.—Apparent Discrepancies.

First test. Segond test. Blood zample.
1. Positive (and pgeudo) . Negative (and pseudo) . More than '; unit of
2. Positive . . . Negative (and pseudo) antitoxin per c.c. of
3. Positive . . Negative (and pseudo) blood found in every
4. Positive (and pheudﬂ} . Negative (and pseudo) case.

On referring to the readings we had recorded in the first test, we found in
every case that the final entry, on which the child was classed, recorded a
“very faint ”* or “* very, very faint’ stain on the left arm, greater in size than
on the right, and that some of the readings had suggested a * negative (and
psendo) " reading. With the experience gained in these cases and the help
supplied towards the interpretation of doubtful readings by the determination
of antitoxin in 's,he patient’s blood, we should, with similar readings now,
return the case as ** numune fpsuldﬂ reactor).”
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Blood samples—COur confidence in the ultimate aceuracy of our classifica-
tion of the children as immune or non-immune is founded partly on the results
of the repeated Schick tests in * doubtful ” or difficult cases, but to a greater
extent on the interpretation of the titration of antitoxin in the blood of
individual children by the Romer method (Glenny and Allen, 1921). This we
regard as a very important part of our investigation.

I#me observers state that an antitoxin content per c.c. of blood of less
than 5 unit of antitoxin will fail to neutralise the toxin injected in the Schick
test and so make the readings positive, while, with a greater antitoxin content,
a negative Schick reaction will result. Our own e:{perienueiﬂ several hundred
tests has hitherto afforded no ground for disagreement with this statement.

Sixty-six blood samples were taken and the antitoxin titrated. The
findings are shown in the table.

TarrLe 1V.

Antitoxin per c.e. No, of
-:-f Tl CHEOE,
~20 units . : ; 3 . 71 8 of these children had had toxin-
2—5 5 d 5 : . : 5 antitoxin mixtures injected.
1=2 E : . : o B 11
-1 unit . ] . : : )
=3 . s : 4 : 9
B : : : y . H
Too 14 o \
e il . : ; 5}
Liess than 545, unit : : P

Note.—In many instances the sample of blood for titration of antitoxin was
not taken until approximately a week after the Schick test was done.

Recent experiments on animals (vet to be published) show that the minute
amount of toxin used in the Schick test i1s sufficient, under certain circum-
stances, to cause the development of such a degree of immunity that an
animal which has just given a non-immune Schick positive result, will, a week
or two later, when the test is repeated, give an immune negative response.
This may pcnsslbl}r be the explanation of some of the discrepancies recorded.

It is probable that these results will be confirmed on the human subject,
but the point will be dealt with in a subsequent paper

Error on first day’s reading.
presence of an epidemic of diphtheria to be able, |f lmsmh]e, I;u:: make a
decision that the given patient is immune or not within the first twenty-four
hours of the Schick test. We did in all approximately 400 Schick tests. In
four instances the first day’s reading was entered as * negative,” whereas later
readings showed that the reaction was * positive.” First day’s readings of the
reaction in eight children were * positive,” but the later readings showed
clearly that the reaction was * negative "' and the children therefore immune.
In nine instances the first day’s reading entered as ** doubtfully " positive or
negative differed from the final reading. Thus an actual error was made in

# All of these five sera. when injected intradermically without toxin into guinea-pigs,
gave some reaction ; it was, therefore, difficult to estimate the antitoxin content with the small
amonnts of sernm available,

.-'.‘:-.l.-_. il
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twelve eases and a dubious but erroneous reading in nine, i.e. 21 in all. In
400 tests, thewi'me. a decision based on the first day's reading proved
erroneous in 5 > per cent. of the cases.

“Carriers.”—The following table gives the results of the Schick test and
examinations of the blood of children who harboured morphological
diphtheria bacilli.” Tt is to be noted that the carriers of virnlent bacilli
possessed a fairly high degree of immunity.

TABLE V.

Virulent Avirulent - T “M.D.™
cultures enltures I.I[]fl:“t':?“‘;l not

isolated. isolated. B e isolated
5 : 7 4 . 6
Schick test positive 0 1 2 1
Schick test negative 5 6 2 i
Blood samples examined. 5! y 1 — 3

Antitoxin content perc.c. 4,1 unit . < 75050 1. < oo

I, iy unit® 2. -.‘.-1

Note.—In some of these instances the sample of blood for titration of
antitoxin was not taken until approximately a week after the Schick test was
done.

ACTIVE IMMUNISATION.

All children giving a positive Schick reaction, 102 in all, were given
three weekly doses of 1 c.c. of toxin-antitoxin mixture (Park-Zingher formula
and American official standard). As a precautionary measure, in most cases
a preliminary injection of 0°05 c.c. had been given.

Reactions.—The results were reassuring. Of the 102 children 17 were
reported to the nurse (one child twice). Hight had a temperature of 102°
four of 101°, and two of 99°. Though this number (17) seems large, the
reaction was so slight in all but three of the children that they did not wish
to stay in bed for a whole day. One of the remaining three wished to stop in
bed for two days.

W. G—, one of two that were ill, had a temperature of 102° and was
distinetly ill for three days after her first dose of 0005 c.c. A week later she
received 0°01 c.c., and at intervals of five days 005 c.c., 1 c.c., 1 ce., 1 cec.
She remained quite well throughout.

It is therefore probable that the initial illness was due to some other cause
than the injection of the mixture.

The other child, A. B—, vomited immediately after the first injection, and
was ill for two days. Inquiry showed that she had had a pork dinner a few
hours before the injection, and had suffered from abdominal pain before the
injection. Unfortunately this was not known to us.

The constitutional reactions were shght. ILiocal reactions, on the other
hand, were at first rather alarming. In approximately half of the cases

% Patient G. M— referred to under * Results of ITmmunisation ™ (p. 49).
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a large flushed area varying from 2 in. by 1 in. to even 6 in. by
3 in. appeared, but rapidly cleared up after the first twenty-four to forty-
eight hours. We were very disturbed until we learned by experience that a
large, angry-looking swelling would not prevent a boy from playing football
two days later or a girl from skipping on the first day after the injection, and
that it did not interfere to any great extent with sleep.

Results of Immuntsation.—Approximately eleven weeks after the con-
clusion of the course of immunisation the whole of the children in the school
were again subjected to the Schick test.

Of the 227 children who had been classified by the first Schick test as
immune, 203 remained in the school; of these 201 again gave negative or
negative (and pseudo) reactions, while two children showed positive reactions.
Samples of blood were obtained from these two, and neither contained any
antitoxin. Both children had had diphtheria, and had been removed to
hospital, where they were given antitoxin shortly before the first Schick test
was done. It appears probable that the first Schick test, which in one child
was undoubtedly negative and in the other (G. M—) had been read as * psendo
(with a faint possibility of positive),” had been influenced by some remnants
of the antitoxic serum which had been injected in hospital. Before the second
Schick test was performed, some three months later, the last remnants of the
horse antitoxic serum had been excreted, and the Schick results were therefore
positive.

Of the 102 children who had given a positive reaction and had been
inoculated with a toxin-antitoxin mixture, 99 remained and were re-tested.
- T'wo still gave a clear positive reaction; samples of their blood were tested ;
no antitoxin was present in either. These children will be re-inoculated.

CONCLUSIONS,

(1) In a residential school of 329 children, amongst whom a recent
epidemic of diphtheria had occurred, eighteen (6 per cent.) carried morpho-
logical B. diphtheriee in throat or nose. At the first swabbing, at the end
of the epidelni:t. 5 per cent. of carriers were found; at the second, two months
later, 2 per cent. From these eighteen children twelve cultures were isolated,
of which five were virulent.

(2) The later swabbings from these five carriers showed either avirulent
organisms or no * morphological diphtheria ™ bacilli.

() On the grounds of a bacteriological examination of a large number
of cases of diphtheria, carriers and convalescents, the following suggestions
are tentatively put forward:

(i) That the “avirulent earrier ” is of no importance epidemiologically.

(i) That the danger of a carrier of viruleni bacilli is, at the time
of examination, proportionate to the number of virulent bacilli present
in throat and nose, and, therefore, to the ease with which the virulent
bacilli ean be isolated.

(4) Of 329 children, aged from three to sixteen, 102, i.e. 31 per cent.,
gave a positive Schick reaction; 95 per cent. of the readings made on the first
day proved to be accurate.

Of the 227 children- who had given a negative response when first

ate Uil o i e S e e s el me
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Schick tested, 203 remained in the school eleven weeks later. Of these,
201 on being re-tested again gave a negative or a negative (and pseudo)
response, thus confirming the decision made two months previously. Two
showed a positive response at the second test; these two children had had
antitoxin injected shortly before the first test was made.

(5) These 102 children were inoculated with foxin-antitoxin mixtures
(Park and Zingher formula). Local reactions occurred in about one-third
of the children; though in some of these the area of inflammation was large,
the activities of the children were but little interfered with. Constitutional
reactions were slight in all but two of the children.

(6) Of the 102 children, 99 were still present in the school eleven weeks
later when the Schick test was repeated. Two gave an undoubtedly positive
response, the remainder a negative or negative (and pseudo) reaction;
98 per cent. were therefore immune.

We have much pleasure in thanking Dr. Manby for interesting the
Guardians in the test, and Dr. Morrish, the Medieal Officer; Mr. Drury,
the Superintendent of the Schools; Mrs. Drury, the Matron, and the Infirmary
Sister, for the valuable assistance afforded by them, especially in arranging
practical details in connection with the work.

REFERENCES.

Coremaw, S. M.—(1921) ‘Report on Diphtheria’; Ministry of Health. (H.M.
Stationery Office.)

Eacreron, A. J., axp Baxter, E. M.—(1921) “The Virulence of Diphtheria-like
Organisms,” Brif. Med. J., 1, 775. -

Gresny, A, T., anp Arnew, K. —(1921) “ The Testing of Diphtheria Toxin and Anti-
tﬁxin by Intracutaneous Injection into Guinea-pigs,” J. Pathol. and Baeteriol.,

61, .

GrEnNy, A. T, ArLen, K., axp (’Briex, R. A.—(1921} “The Schick Reaction and
Diphtheria Prophylactic Immunisation with Toxin-antitoxin Mixtures,” Lancet,
1, 1236.

Harrrey, P., axp Marriy, C. J.—(1920) “The Apparent Rate of Disappearance of
Diphtheria Bacilli from the Throat after an Attack of the Disease,” Proc. R.
Soc. Med., Sect. Epidem. and State Med., 13, 277.






IMPORTANT NOTICE.

CONTRIBUTORS are asked to observe that papers exceeding 4500
words in length can only be published when space is available and not in
the order of receipt by the HEditors. This limitation has been found
necessary to avoid undue delay in the publication of results, the present
revenue of the Journal being insufficient to allow of an increase in the

number of pages.

The Editors urge all contributors, whatever the length of their
communications, to reduce to a minimum reviews of previous work and

theoretical discussions of their resulis.

H. K. LEWIS & Co. Ltd.

Telegrams: ' PUBLICAVIT, EUSROAD, LONDOMN.? Telephone : MUSEUM 1072,

MEDICAL PUBLISHERS AND BOOKSELLERS.

Complete Stock of Text-Books and Recent Literature
:z iz in all Branches of Medicine and Surgery. :: ::

Large Stock of SECOND-HAND Books always available. Catalogue on application.
140, GOWER STREET. Telephond: Museum jogi.

ORDERS BY POST OR TELEPHONE PROMPTLY ATTENDED Ti),
- A - g Close to Euston Square Station
Medical & Scientific i
- - [ ]
5 ion,
Ve s | Circulating Library

Annual Subscription, Town or Country. from ONE GUINEA.

JLL TPHE LATEST WORKS OBTAINABLE WITHOUT DELAY.

COMPLETE CATALOGUE of the LIBRARY, revised 1o December, 1917, with Supplement. 64 pp., 1918-20,
containing Classified Index of Subjects and Authers, 364 pp, demy Sve, 12/8 net.  {To Subscribers &)<
Supplement, scparately, price 1/- net; postage 2d.

QUARTERLT LIST OF NEw BDGKS and Now Editions added 1o the f.il:.l..l'!,r st free to any address
regularly,

136 GOWER STREET & 24 GOWER PLACE, LONDON, W.C.1.




THE BRITISH JOURNAL OF EXPERIMENTAL PATHOLOGY.

Vor. III, No. 1. FesruaARY, 1922,

CONTENTS.

Davy, I. pe Buren, axp Srarning, E. H—0Ox g Errecrs oF CHANGES IN
InTRAVENTRICULAR PrEssuRe aAN¥Dp Fiinine ox THE VENTRICULAR
Ruyram v Pawrrian axp ComprErE HearT Brock ; ; 3 I 1

Ervior, Warrer E., Cricaron, ArRTHUR, AND OrR, J. B.—THE IMPORTANCE OF
THE INorGaNTIC CoORSTITUENTS OF THE FooD I8 NUTRITIONAL DISORDERS.

I: RickErs 18 Pias . ] : : : ! s : ; : B [
DeeEw, A. H—A CoMPARATIVE STuny oF NormAL AND Marnrexaxt Tissves

Growxw 1% ArrmiFicianl CULTURE 1 : L ! ; : : LBl
Hagrson, G, A.—Ox Urea Tests oF ReEnan Fuxcrion . : z . 28

Coremax, 8. Moxekrox, O'Briex, B A, Eacrerox, A. J., axp GLENNY, A T.—
EXPERIENCES WITH THE Scurer TeEsr Axp AcTivE [MMUNISATION

AGAINST DIPHTHERIA ; : : ; : : ! : X . 42
Russgrn, B. R. G.—Tue Carsonyprate MEeraponism oF Surviving Mouse

Tissves anp Tomovns : G : i : : : : : ] |
Roar, H. E—Trae Wassermans REeacrion v Renapsine FEVER . : A

Subscriptions and Business Correspondence should be addressed to the
Publishers, 28, Gower Place, London, W.C. 1. The Jouryan is only sold
at the subscription rate by the vear or volume.

RATES FODR ADVERTISEMENTS.

One insertion Six (each) Twelve (each)

£ oak £ s d £l

Whole page .. i .-~ 410 O 4 5 0 4 0 0
Half page 210 0 2 50 2 -2b
Quarter page .. : I 7 6 I 50 I 2 6

All communications respecting Advertiserents in this Journal should
be addressed to the ADVERTISEMENT MaxaGeRr, 27, Southampton Street,
London, W.C. 2. Telephone: Gerrard 693,

e e

FEINTED BY ADLARKD AND SON ah!lr WEST NEWMAN, LTD., LONDOX AND DOREING.

;_E"'W frm. e M e

B diestes o ol w22



