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. The Hrsss Club, uaIISBury Gourt, E C.
London, Englan&.

_‘; Amunt the many thines I have always kecep on my
w?ﬂjgorx desk all these years is your letter of September 15,

might interest you. They are mnow enclosed. Sometwo years
a.0 [ posted you a bcosn called "Phosphoresconce, Or the
Emieeion of Light by Minerals, Plants, and Aniumals," by
T.L. Phipson, Ph.D., F.C.S., London, 1862, but somehov I nust
had addre-ssed it wrongly as it came back aiter many montas,
, having been advertised, and marked "Not in Directory."
However, -the book 1s yours  if you wld like it now.
Desides the clippings the fo.lowing notes may interest you:
" On. the Light from Certain iishes. Pape. oy N. Hulue, in the

gt .. Phil. Trans, 1800, Vol 90, page 161 and continued in Vol

F A5 : 9l, paze 403. This shd be in the N.Y Library.

9{f;- &5 Felessnces to phosphorescence in Trans. Jenner Instituts,
z .:%".- 200 U Sgoond Series, 1899, p. 98 et seq. o}

A Zirconium lamp mentioned in the London Electrical PGVLan,'

August 51, 1906. :
A new Austrian lamp, 30 c.p. for oue tenth ol a ceat

u#{i;“'“ ' 'per uour. L'Electricien, Aug st 26, 1906. Lﬁfff_ “3£5“4f :

19.1, and Irom time to time I have saved one or. iwo things tha:

#“ And | The selgktiae radiation of rare earths. Rep. of Briti, ns§ﬁc.5':

PR :
5% 0 -tk August 1906, By J.Swinburns. - b, , oG “w'.ﬂﬁﬁ.-
Plo 0oy These is a book oy Dolbears w.th an 5pp6hd_l@9ﬂt1rdly d&¥ﬁ
8% to phoapnorescence.
Sl # j :
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The story oi the alle ed first carbon lamp is told in
Tie Mechanical Woxld, Oct Z2na, 1881, p. 141 Filament fronm
a §Spuol ol cotton.

Amoigs soume phosphorescent substances are pale green
fluorite, ozocenﬁfb, and soue petroleumns.

An account oi the phosphores..nt organs of the Pyro. H_

Noct. is in the Comptes Rendus, Vol 77, 1873, p. Bil. \\

[ lost my job as editor of "Advertising' last
March and sin.e themn have been grubing along without
Letiing into debt, but with no perman ent work. Tne war made
things look serious, but the London offce ofiice of Chicago
"System" took me on for some temporary work, and I am this
week fixing up with a Scottish author for work at the British
Museum, and am to spend a few days every month in Scotland .
Wwith hime He has a !"Systew of Energy" which is very intere-tin.
{18 chief point is that theecis no ether, and that no enolyy
coues-f'rom the sun. He ie a thoroughly practical en&ineer
«na is in suon a big way that five hundred of his men -have

listed ior the front! My problei 'is to prese:nt his sybteu
ina. leuuﬁlf}Q and aubeptable way | to the. hurla. 50 wer are.
getting out a uookanout the light ana uaat,ax tns sun. If% Juu
nappan te have anything. about ether {auti) 40 your notes and
u11ppinbs [ wadd be ever so 1ntaxes»d to have enouéh references
to'look ¥hem up in oUr Libraries. Ve have got ready a typewriim
p1e01a of the "System" which I am' getting: people like' yourbelf
ta;oﬁ”godd*éﬂough to> rua through and ceificise - (may [ send 1t
along e« There has besn a Uauaekille show over uere witn
puuakerebuent p&ieots on a Gdrrﬁnuﬁ stag e. hap it your39

- B8 4D “f""lc__ rfl

{ouzs ;aithfully, : :
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4%1‘ William J. Hammer-

I have been much interested in Dr. Baskerville's lecture
and wish to take the lib:rty of ezliimgzdfigintion to several mate
ters which oceur to me. Referring to the Willemite sereens
which Dr. Paskerville hassshown I wish to state that my friend
Mr. W. S. Andrews made such sereens, employing both natural and
artificial Willemite, & long time apo, and I have in my possession
several such sereens wh?ch he gave me several years ago. I wish
toe take exeeption to Dr. Baskerville's st tement regarding the
specimen of Willemite which he has shown as having been the first
specimen stimulated by the rays of radium. I believe I was
the first person to teke up actively in this country the work
with radium and I had the honor of delivering a lecture upon
radium and other radio=active substunces ultra=viclet light ete.
at the first Joint meeting of the American Elsetirie Chemical Sooy
and the American Instituie of Nlectricsal Engineers, =s far hack
a8 Apr. 17th, 1903, andagﬁu:bis tive I had made up various mixtures
of radium with phosphorescent and fluoresecent substances, using
willemite, sulphides cf zine, s&leium and many other substances.
I had the pleasure of showing certain of these mixtures to
Dre Baskerville at my laboratory hefore he and Mr. Kunz took
up this work, and I have thersfore been intéreatsd t¢ note that
Mfe Xunz hos recently taken out = couple of pahents on mixtures ‘of
radium with phnhp@nhasaant and fluorescent substances. A com=
binaticn of radium and sulphide of zine which I secrred at the
Curie Laboratory was shown =t my lecture before this socigty.na
well as many phosphorescent and fluorescent substances wh ch I

stimulated with both the mereury are lamp and the ultra=violet



light produced by Dr. Piffards form of lamp which 1s anmodi-
fication of the sorfargyh;an, and other lamps made abroad.

Dr. Péffard's lamp is a very useful device, but it might be stated
that the study of minerals with the spark gap is some fé?i;
years old and anyone desiring to study Willemite and other
substances with ultrae=violet light can do so mest suecessfully

by using iron wire as the electrodes of theigeﬁgaQQQy of an
induetion coil shunting or bridging the spark gap with = Ligiden
Jar or condenser. The mercury arc is a wonderfully convenient
gstimulant for ﬁhoaphorsscent substaneces, but a note of warning
should be given to those wutilizing lamps of quartz such as the
Haereas lamp as the ultra-violet light whi ch penetrated glass
very slightly pasczes readily through the quartz tube, and I know
of two pergons whe have heen incapacitated for months after ex-
amining the quartz tubes for onliy a very short spate of time.

I am interestied in what Dr. Bagkerville says apout the lmportance
attached te the examinstion of the minerals produced by the

New Jersey Zinec Ccs ag I offered, nearly three years ago, to take
my ultra=vicliet outfit into their mines at PFPranklin and mske &
gtudy of the Willemite and other deposits in the mine bﬁt at that

time the matter secm

w

d to be of 1ittle interest to themy although
I was given permission 10 visit the mine with a view of procuring

ppecimens of Willemite of which I have a large ecllection.



y,a§:£&ﬁ¢ after ax@oaufo to brigbt 115ht ald the colors of the
rainhow may be shown in the dark. The mixtures must be sealed up

in glass tubes and kept in the dark. If exposed for a few seconds
to direct sunshine or to the light of burning magnesium and then

taken into the dark. they will he luminousfor a considerable time,

sometimes for half an hour.

No. 1. Pulverized oyster-shells, 22 parts, flowers of sul-
phur 4 parts, oxide of zinc, 0.5 part.
No. 2.

Pure calcium carbhonate 12 parts, flowers of sulphur
4 parts, realgar 0,5 part.

No, D Strontium nitrate 12 parts, flowers of sulphur 4
parts, sulphide of antimony 0.5 part.

No. 4. Barium sulphate stirred into a paste with white of =2n
egeg and ignited in an open coal fire for 1 hour.

No. 5. Strontium carhorate 12 parts, sulphur 4 parts, oxide
of zine 1 part.

No. 6. Strontium carhonate 12 parts, sulphur 4 parts, sulph-

tde of antimony 0.5 part.

Noe. 7. Strontium carbonate 12 parts, sulphur 4 parts, sule

phide of harium 2.2 parts.

No. 8. Pure calcium carhonate 12 parts, sulphur 12 parts.

A1l these mixtures with the exception of No. 4,'re-
quireﬁio he ignited or exposed t0 a red heat for 1/2 hour. A

littie practice will show the temperﬁture and time best adapted for
their preparation. '



PHOSPHERESCENT (ILLUMINATING) POWDER.,  Mix 100 parts
each of caleium carbonate and phosphate (obtained by burning shells,
especially those of tridama and sepia), add unslaked lime 100 parts,
calcined salt 25 parts, and 25 to 50 per cent. of the entire mass
of sulphur. This powder illunminates bharometers, cOmpasses, etc.,
and becomes especially phospherescent when acted upor by an electric
current. (The welleknown "luminous ﬁaint' is composed substan=~
tisally of the same materials, It remains faintly luminous for =
some time after being exposed to the light, and is ﬁsqd for match-

safes, etc. (W.) )

PHOSPHERESCENT ENAMEL. Cormmercisl pho spherescent paint
in powder 15 intimately mixed with 2/3 of its weipght of very finelr=
pulverized fluorspar or cryolite, and 1/5 of caleium horate. The
mixture is made into a paste with water, and applied in a uniform
layee to the articles to he enamelled by means of a brush. They

are then burnt in the usual manner.



Substances Padio-Actives,

le gr.
Carbonats dée Baryum, Activite' initiale, 40 z
(Turineux)
Chlorure €s Baryum et de Radium, 100 5
(Tarainenux) _ :
Chlorure éa Barrum et de Radiunm, 240 ' 12
(Taumineux)
Chlorure é2 Baryum et de Radiun, 1000 100
(Lumineux)
Chlorure é=a Baryum et de Radinm, les 2 deecigr, 25
(non lwumineux) le gr.
Chlorure cda Radium, aetivite' initiale: 3000 300
(non lumineux)
Chlorure cde Barvum et de Radium, ; 7000 500
Soug-nitrate de Bismuth ef de Polenium, activite!
initiale, 300 30
Bismith Pelonium metal, 300 55

Soeciete' Contrale de Produits Chimiques,
44 & A2 rue des Feoles,
Paris, France,



1@ PROSPHORRESCEICE,

S Sir Reorge Stokes has g iven the name of "MInorescence" fo the
N‘enﬂm which nertain substances have of abserhing the very
_ short. w ras o ultra-violet 1lipht, which are invisible, and transe
" Mhem into waves of lonper lanpgth sc that ther leecome visie
"b}.é to 01" evese

In alesetrical parlance a fInorescent substance mig t be farmed
a step do™m transformer for lipht waves. Stokes as » result of ‘**s :
investigations framed t his law,""her the refranpgibility of 2ipgh+
changed »» fluorescence it is a" wavs lowered and never ralsed%,e
in other words the waves emitted 6117'1'"{" fluo mescence are a1wq"q Yone
ger than %hose whiech are absorhed thus causing filnoresecence, There
are in faec* casas where the frequency of the radiations is 1ﬂr-rr=a-=nt'
but where *there 1s such an execep® lon %o Steokes' law some sort of
chenical »eaction oceurs.

- The lowerinaz of the frequency of certain nltra-viclet radiae
tions 50 2s %0 render them visihls was known +%a RBrewster and leraske]
- in 1848, the Tormer terming it internal and the latter surface dise
persion; hvt it was first explained and the name given to it by
Stokes in 1852 after g form of fluorspar,

In *»e ease of f@mresoerop the emigsion of the 1ight lasts
only so Yong as the suhstanece is stimlated hy the incident hearg
but in the case of the phosphorescence the emission of light cme=
tinues or persists after the stimlation hes ceased, or the original

Weq hns heen removed, The word Phosphorescence is from the
"Phagphorus"meaning light hearer,

- Pro®fessor E, Wiedemann has susrested the nane "luminescenca" %o
a@*ﬂr fluorescencae, phosphorescence and phenomena of that charace
e possessed hy many substances whose 1ight emisgsions are unaceors
n v flame or by the termpersature of ordinary light waveg; hv* +
can hardly he made t9 cover the Becquerel rayvs m"ﬂin{:
1va suba*wceg, &
esver‘? l*c'“*ds, %‘m‘h as petro'!snn, qu*ﬂiﬂe, 3"afrdn"a *'eﬂ ecsine,
uranine, saffronine, paviine, aeseuline, amidophthalis aoid,
fiucrescine, rhadan‘in, etes « o o Aal) of which show most beantif
chanres i1 color when viewed hr direct and transmitted lipght,

I al 3o have some of the TfIlnorescent hvdro«searhon "thalleen",
prepared hy the la%e Professor Henry Morton, and seme of those ma*
beautiful fluorescent substances rasoreoru®in and resorein blue, for
which I a= indebted to Dr. Gever of Steven' '8 Institute, Tluoressent
substancas are particularly heantiful in the wltra-violaet 1.151"1:,-
for instance, the vellow fluovescine hecomes a rmost beaut iful preen:
the orange colored eosine hescomes gamhoge; the erimson color of MMape
dala red a hripght scarlet; the atraw colored aescnline hecomes o
'plﬂ.e hlume: the *%ransparent and colorless auinine pives its charace
teristic “ue surface tint; the parafine cil a heautiful hlue; anrd
the varions other substances g-v_iv‘lnpr A heantifl surface color qnite
differen® from that of the interior of the solution,

Sm2lY nieces of horse~chegtmn* hark or hark of the ash tree
placed in & dilute armoniacal solution produce a most heantifnld
fluor escen’ effect, as the dveiny material cdeseends slowly throurh
the 1iquid,.

Mlowers painted with these flucresgecent guhstances on ecard-
board predice a most beant iful ef fect when lipght screenec by dark
blue or viclet glass is thrown upon them,

Sediwm wvapor fluoresces brilliantly in swmlight,

I alsn have here samples of fing-atate of caleium, pla‘tino-
barium cranide, sulphide of zine, and similar preparations which
have heen sxtensively used in *ha “Yuorescent screens for Yerar
work.

Hera is a specimen of Willemite which when exnosed fto the mltre-
violet 1lisht preoduced hy the H*Emk® snappy cmdenser spark bet ween
these iren electrodes shows a ragni®icent fluorescence,

Here 15 a card with words wrifter with a solntion of platinse
barium ermide which fluoreseces magnifieently when evposed to the
ultra=vinlet light of the iren are, especially when shielddd by the
accompanriy colored glass platess

I harae al o one of Professer R, W, Wood's interesting nltrom
violet screens, consisting of four plates of eohalt pglass hetween
which are gelatine films eontaining nitroso~dimethyleanaline with
copper oxlde, whick sereen when ermploved in front of the are larm
renders heantifully fluorescent a Tump of uvaninm nitrate held wn-
the foeus of the invisible rayvs,

Thron sh the ecoiitesy of Dr, Von Recklinghansen I am enahled +e
show vou n Cnomr-}’e’ni*f tuhe whish i3 enclosed in a sereen scplked
én rhodanin, the only substamce whiek wms fav kas been Tound
fluoreseent in the light of the merenry are,

It is well known that many hodies become red hot a*t a termparae
ture of Hetween four and five hundred degrees Centiprade, and to
make them white hot a tempera‘ure of hetween eight hundred and e
thousand derrees i3 necessary; hut there are many substances whi s
are phospho regcent and whieh possess the propertv of giving off eonm
siderabl s Yight without sensinle hreat,



I have here some saaples of % nhesphorescent subs tances
‘which have been known for many vears,~ cne of them a sulphice of
bar lum 0r Boleonese phosphorous, and the other a sulphicde Eif‘ caleinm
or Canton's phosphorous. The former was diseovered in 1602 by
:iarlo a shoe-maker in the ci % of Rologna, who prepared if hy
* . the partial ealecination of a certain r-nwderem mixed with a
g ﬂ_m@s neals which he roasted in the Turnace; and found af*ere
wards that when exposed fto sunlight it would shine in the dark,

This prepara®ion was suceeeded »y the discovery of John Canton, who
calcined orster shells with charceal and meal in & closed crucihble,
thus produeing a brilliant phosphorescen® snbstance called after his
NAINEe B : e
' Phosprorescence by Insgla‘lo
ted by Prefessor A, B, Becquerel,

Practically all substances in nature are phosphorescent, and
although some of them reme in phesphorescent for cnly one fen-4houe
sandth of a second, ofthers retain *their phosphorescence for hours,

One mayv expose sulphide of calcivrm tc sunlight, and after place
ing 1t in a dark room for six weeks 14 will st11) affect a pheto-

aph 4 e,

. f; r '_"p igggxi?}&m&mem@ may be stitmleted in many waysy= by combusiicn,
pounding, rending,friection, by *he vihrations from sources of heaf,
light or eleetricity; and these various phosphorescen® substances
_are very susceptible to temperatire changes.

ir -—
,. Varions mhstances also phospheresce-while mdergoing ervs
tallization,
"= T havs here a large sheet of cerdboard vhich has heen prepe.red
for me by Messrs. DeVoe & Corpany, which is cewvered with sever conts
- of Balmain®s Luninous Paint or pol¥fPsulphide of caledum, vith pere
' trace of hismath; ami 14 hesVheen put through het calender ———
o ¥ou will note the st *his prosphoresces most beaut ifully
dted by buming this plece of magnesium wire hefore i%, or by
the arc Mght upon i%t. This phesphorescsnce scon dies ont,
but upon placing my hand against the sheet the heat of
Tovas leawsed the eard fto hrilliantly prosphoresce. A colé ehe
Jedt placed agalnst the cardboard will werr rmuech lessen the phos-~
phorescence at that point,
Pro®essor Bevar~ has shown that egp shells, feathers, ivory
and paper - hecore briiliantly phesphorescent if thev are cocled *o
3 ahout, 200 degrees helow zero by use of licuid alr, and then exposed
- to lights Many bodies seem to pessess thils power of ahsorhing enere
gy at _low Yemperatures and giving off Yight at higher terperatures

extens ively investigas

—_—

o fact Dewnr has adee observed that at a temperature approvimatelr
fthat of the hoiling point of oxygen (184 degrees C) a2l bodies,

~even livin; *issues, become phosphorescent,

—— .

T hore here o cold P
wre ha L lection o forty or

: j 1 Fore: T MOre glass tubes 14,3
ingivari.m;s pnosphoreseent substnnces which, when T hurn :;}‘g.:r. .r.."n--
nesium hafrre them, vou will note they hecome briig iar\ﬂ'*rurﬁbﬁq:ﬁ::

- -~ ot > x & 5 L o 2 13 N
— a(;m!li . 3 =L f ; -" iﬂ-l-‘! ] 6'1, “"l (’ W E ] Y l'|o].l, I’ ue HJ.( Ln ac l HJ ' l =
- ] ‘3 0- #e .‘a !;’l‘-'a !i') llm. -l-]-l- -)lt.l.!)a - tli ‘; ; ( .I Ga_'. o ilm’ hF .l ]m’ 5 I:] “1'_ ‘. .-...1
2

it % \1 n N
£ s« largely enter inte *eir comp n
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SOme fine particles of fluorspar 5

_ Plate, plisten 1ike rirs flies,

T alsc havs hare
s Which, when scattered on thi 3 hot

. ;
spreaé g‘.ﬂ.nila; effect may be nreduced br quinia or its sulpha te&:-‘-fib&é
2 & sheet of paper and laid on a hot metal plate in a dark .cefee

. L .I - ].' ' --‘l.l B.ELCJ.' w L4 v 'l 1 e i ’
al_“t Sp] e\tt»s ho J‘.e C el.l la p ce }‘1 h ﬁe 010 "3 a ’ uh = #Ra g, Lk

3 I hava prenared for -
;;:;ediwit.": gho;s;?’:ogeé:;‘.';n::b::-?sii:rati;;aTn;:r‘hp
ST L it Tront of YRlE earg, oF bold 1o
b ' e : - ] old i1 1 |
%Ef‘f‘;ﬂ?'gir‘?:ﬁ no;.e the initials of the A, I.iE.hgrc‘::;]t;: fa ™
BiFRE ahins out moat hewisifrgn s, o (1S PORGr Of appensing soe T 7
e -'h‘:ﬂn hliliﬁms‘ heautifnll v, I 2350 havae g num‘hs:r. .n-j’:riv;o“ :
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in ether for some davs in a .1:1{—_}-_+$' epared hr digesting phosphorons

s : wLr eorked bottle, an :
Suﬂagar 13 dipped into this ang dropped inte a 1 e e
face Apnears quite luminnu P e TR

e el He_}'ﬂ;

0 eood hreaks into small pleces,

Se v

7€ A counl
fhouitle o o o ;;‘.p.le O0f postal cards vhick T secured in Burane
Bacent paihitas and or utl CBPPL. TRES“are pRimmstewith phosnic
‘ 1k nihs ; and nll a}:-')n‘ 3 s - v 4 : Lot ] b B A0Y e
T el i sing thai to *he 2dphe yowwill see trer
' T remarvher nearlr-twentroge

fron e and e
1 cardhoard ang rainted them with

them on 4ha .
n e r,ei.}.‘.lng Of my bed rcom #
A K aLlong in the heav
1izh ¢ Auring the tay time ol n% 28
ANnee as though the e
stars in +he sk

age FAVIRG BNt ont tiny stars
luninens paint, ang a;'r.f-tngr’.c‘_
€ nipresent certaln of the prine
- v':wu .:,-‘.a?'s would ahsorh the
g n AL A Yould repressnt anp Appears
* ARR heen ramoved and one was Inoking at She



S T . . - 'r‘fjf,}"
i ‘haze h.er'e 5 phylesophical toy wnlaon I made years H.{_jf'l g oy
an show the wvarying pheses of fhe roon. I rave dk;T a 2f

. b2 ‘r ¥ e Hingo

inted half of it with hlaclk Jape: ',:m rf-]; .%;;1 Ii .

le of *he moon which ‘H never seen; the other 2 hé

% a number of coats of luminous painti and bi Yk

sphorescence of tris half by the ‘hu‘f'v*"f' ma ane sl

4 mnd a per fect rom é’
¥ -y

ae that by slowly Surning the globe arct L

B o S awarving phases of the moon occurss > e s
10 in my hand here a long tuhe coated 1.:*13:.0.&1. ’-‘-'i;‘. ‘ﬂ_ﬁ;ﬁﬂﬁ“ }?l'."-"-.-_,\.
ef caleinnm,which makes a beant 1 210, wand, which an 2{0;7;.1 I:) 's;-wp‘.(:;‘!??' :
'mi.r“, use .‘.:n. a dark scenee. I remenher years apo Tixing a oq M"[
.u‘*';e and coil for use as a haton, in the dark %PT‘S 1;17!({1%1 Pcirn*"’

’ £ + the Vemde™ he some Ga <

Ruddegor®, and trembling las Aﬂ ey

bis*"s""on" hy the 8 inch eoil.

o e stream of partiehqn thomoushly investipgated hy Professe
AR Cmnm. was given the name of "Cathode rays" by the Germans,

as a protest apalnst Crookes' theory of molecular S tr eams P ropounde
"ed by hin at the Rritish Association meeting of 1879; Lord Felwin

bas tﬁ’l& ns that the smallest perticle which can he nh-;prvarl by L2 &
3’& powsrful microscope comtains 18 to 20 million atoms, and al

mph until recently the smallest partioje we oruld conceiwe n"'
as the a*om of hydrogen, this hefng the 1 1{*1‘99* of rages, Pre’,
J., J. Thomson has now shown us that these atons mav constitute a
:Wua&r-d feagments, orf@s ke calls them "ecorpuseles”, and Villerd
f?aﬁ# hag recently demonstrated that the Cathode rays consis* cof
a strean of these corpuscles negativel:r charged and moving 2% a
apned appreximat ing 70,000 miles per second; and as illustrating +>
eomplexityr of an afomf an reminded that the late Prof. Venry P(‘\“"o
land en:eﬁ said that a '%#cinwa:!r grand plane was 2 comaratively
Bimpie piece of mechanism compared with an iron aton,
"Pro®essor Crookes has shown many heauntiful experiments in
3 "m*m\cﬂs have heen canzed %o phosproraesce inside of the

by the molecular hombhardment of "Cathode raysg"; an1 7’

T have karo 30me Tine Oro - kes' fihas aantaining vad and white cnra.:'
rubles, sAlcite, lava, ete.,, which vou will nofe phosphoresce .*”"92':'.

I.. Wn

-

~

WY Y Professor Gronkes has rade o Ci»mond so0 pho %I“*r-‘*P-ar ent inzide

cf a r"mnkpe'#dhe, as te give a T1) eandle power of lights
Rubies, aiora Bs cOralsy, Tlnorspar, line, and meny other suh=

[ _ stances phosphoresce beant 1F iy 111 tha (““oﬁ"eq' tubes
" T havs here a @rockes?tube contalining calcinad sea ! reXls,
i w}'ic?', Fou—etTTesm, on cemecting *‘-r—‘-t-b-e te the Induction ecofld,
(o @™ caussd fto give off a most h-illiant 2ipnt, and the globe and con-
ter!ts o phosphoresce aftar tre current 1s shut off,

- RBere agaln I have a fube containing four separately exhausted :

s.ﬂctions, which arc f11led wlth phesphorescent substances, amd a

_ tiny %be passing bro agh all of the partitions of the tubes, @nd

i being comected with the elechirodes st the ends On comecting *ris

| to. the ind: ctiora coil a lumincus W stream is seen in *the tiny
tube, and %he disch arge aceompanying it affects powerfully the prose
Pphorescen’ 31")«3*&1':*93 whiech, yon '-ri.'f_l note, are heauf"f\lly colered
%I‘F‘ vM"mzard blue, after the current is shnt . ofY, Were also ve

groonke tubes contalning white and red soral, rubies, etec,

I Lhave here also a Grookes® ®wadiometer®, +he vanes of whiek
are palnted whth phosphorescent sithstances, snd on commeeting the
radicmeter %o the ccll the electricity rofates the vanes and causss
them fo bYecone ‘bheautifully phpgphorescent,

At o neeting of the Institnute on Tapuary 3rd, 1902, T had “he
pleasure of presenting some of Mr, Riison®s ".m\{—--*a e of ealedmn

.-.' e

lamps which had been called ®Wiiscn X-ray lamps. These I'_ra.n]‘ﬁs vere
Crookes' %1bes, the interitor walls of which were coated with fused
crrstals of tung-stat of caleim, which weplcsused *o rhosphoresce
most heantifully when thevr were connected %0 the coll, Prrough
an aceident to my J.drgn ¢coll T was nnebls te show these fubes werte
ing as perfectly as I srould have liked; an¢ to-night I will show
you as an svidence of good falth sone 0f then operating as $hev
sheuld crevate, and giving a mes* powerf) 1iph%, Tneoidentall~ T
“’*‘“’EMJL,; 0 3how you that f}:ﬁs eannot preperl; he called an X—;"n.:'
y a8

the = enthode ravs inside of ‘:'_*‘.e “uhe

e 3 3

which procdice %he phosphoresesnces This tithe which T have here end
which I havse coate! with fung-state of calciinm mwr }'I,-ﬁjym “mr“"'“’ /—

cvanide on the outside T wil) now place undemmeath an erdinary
Crockes' 4uhe that b me. 7 he mrvy\e;ﬁ *to the X or 'Rnpp?{‘p]-‘: rars; |
and you 711l see that "'T"i'lp the coated surface fluoresces, =s anc '
fliorescan® sereern will wher r-"'rwpr? tc Reentgen rars, the oriens
these rays cease %there 1s absplutel: no rhos r_‘ioreanént effect, *reve
being ne persistence of the luminescenca,

Now, =nothker “hing whieh T think T can show you is thaty while
\h’fﬂmﬂfﬂ'ﬁ‘ cathode rays produce by their action on the interior
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wall of *he plass tube a secondary effect of ethic pulsations on e
exterior which are Roentgen or Xeravs, T can now produce “he cen-
verse of %his by bombarding the ontside of the Tdison %ube };: +$
Roentpgen rays from the Crookes' ftuhe, as ou will see then fs:b_
have cauzed cathode rays to be stirmmlated in the interinr’ protae.
L~ tube, eansing the tung-state of caleiun to hHecone BELEREIY REEAD. pre
escent; and you will note that T can deflect them with . m[‘?i';e ; .

I believe this 1s pwehaps the fi=st time this conversion of feen o —
sen rays into Cathode has been aceomplished, and is rendered poss=
ble by this form of tube. R A I S A —— T P
g3 The-s are nany commercial applications vhich may he made of

this curlicus property. Life bucys have been painted that *hey nme v he
seen when thrown overboard; shee%s of cardboards sueh as I have

shown you, have heen used %0 gdva 1light in powder magazines; phose
phiorescent clock and watch dials have been made in large numbers,

ved o

and it has been suggested Lo mal’a house nunmbers, door knohs, and es-
cutcheons for key holes of such meterials, and even pain% the hconses
with luminons paint, '

The %aps or keyvs of incandesaent lermp sockets and awiiches
mizght be nade of glass e mbalning phesphorescent material, cr th»
cases palnted as I have here done, sco *hat they could he readily
seen in *he dark; and doubtless certain pheosphorescent suhstances
might be nsed to considerable advantage In conneeticn with varians
types of racuun tube lighting and for wireless telegraph tubes.

I cld in ny hand a tiny tube vhich I secured in Paris which
containag prohably one of the most hrilliant phos-horescent substone
ces that has wet hecw daefindIt 1s » special preparation of sulphice
of zines Here 13 a sexnd fuhe contalning some of the sulphide cf
zine, which also has nmixed with it some radium,

A tuhe of thils mixture may be put awar in the dark for vears

and the radlim will act on the zine, causing it to phesphoresce
ki n!-l':_‘

e s R ’

' FRAVE n fuke WhE o T Feva made on $HE suprestion of
Professcr Curie, consisting of #wo hudbs with a stop cock hetween,
in one o* which may he placed sWphide of zine, or similar substcrs
ces, and in the other radiumy awl in *his mamer the radiocactivisy
of varions substances may thus he investigated.
Who will say that we shall nct seme day find a substance
which will bhe o0 powerfully acted mpon hy the emerations from radinm
a, Phal it may he used as a source of light,
: HA tube containing chloricde or hromide of silicon snd exhausted
to 12 or 18 m my, and sealed, will when ruhhed hriskly with silk
glow in one case a rcse color and in the latter a preenish vellew,
I hold in my hand here two Ceigler tubesm each nnntaining an
inner ‘11‘)"\7“_** hended surfaeess In each of the cuter tubes is o
anaint o quicksilver; and fn-one tuhe-nitrogen cag, = "
v’ the other carbonic acid ge.se By shaking these tuhes ram‘
Triction of the quicksilver against the plass preduces el scirieiby,
which canses the gas to becsme heantifIly luminescent. Yarious
other gasss may he thus employed, procnedng @ifferent color effech™
It has heer suggested that 1ife huoys co1ld be equipped wi th |
L nunber of nercury tubes, circ'lar or otherwise, and Set in differe
ent, positions sc that the rolling of the buoy in the sea Would ocm
stantly apitate the mercury and render the tubes luminous,
_ Here is a tubte containing nmereurial salts, which cranges gree’~
v’ %‘]‘.{ the ¢nlor of its phosphorescence hr heating the tuhe in akechol
ANt e
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I have here a3 hottle containing phosphorous and 0liv
which yon will see hecomes most hrilliantlv vhosphorescent wh
__withiﬁm.;m_rgzw, and 91)eow tha pir to enter the botfle, 1
phosphoraseence in this case is dve %o combustion, or fo the oxics
tion of *he liguid. I can 2lso write phosphorescent craracters on
thig gronnd glass plate wef in ot water with this stick of phose
 phorous, Other forms of phosphoreseence are esanged hy chemical
 changes or the slow cambustion of decaring vepetable metter or de-
caring £14h,
Ogensionally elounds show a phosphores
snow is phosphorescent affer exnc
‘substaneas retain &

| 1 Pt M S
x

a® 3earat of the Tire fly was knowm

| W"’““Ji-mﬁ& Furniak amfficient mergy to 1ipht en

rie eirenit,
ey sars "There seems te he no reason whi*

And Professor Langl
ope that we may vet diseover » method (s

— ——

T Anr an enor e iisly greater resnlf fthan we now c¢o from our

present mens of producing 1ishs",

Langlev helieves the ligk 4 of these insascts is due tc cb emieal
_aetion as it is deereased by nitrogen which checks eombustion, enf is

~_inerensed hr exygen which inererses combustion, and furthermore *ke

 product is apparently carbon diexide.

ot We 240 may produce phospherescence hy rubhing erystals ftoges

 ther, or h¥ friction of other hodl es, or hv cleavage, such as frace

. ture of 1um sugar in the darke.

Amonp plants phosphorescence was firs$ recorded by A, Timmaens,
whose danghter éiicovered it in the pasturtium, Phosphorescence or
flashes of light are often obseved in *he ccrmon red end vell ow

: marigold, *he tubercse, sunflower, pock weed, martagon-11lly, the

__.poppyYs the root stock of khus-khus grass, and the sap of cerftain

tropical wines and subterranean plants, in same ldiverworis, ferns, -
mosses, "mgl and algae, and *he myeellum of fungi in decaAwing wood,
This phospherescerce is said to he due tc slow decay and oxida®fcrn,
either in *he myeelia or fructitiecations of the fungl, THeat and
dryness soon dissipate it,

Havinz now considered certain of tke prenomena of Phosphorese
cence and ™luorescence I wish new to cal) rour attenticn fo these
remarkable substances, which have vecently heen cdiscovered, whihk
give off 1irht the moment ther avre ereated, withont having %o he
stimulated by anv form of heat, light, electrical or other vihrae
tions, 80 Tar as we are at present coonizamt of, and ‘hese suhstoneces
are attracting a great deal cf attention, ard are likely fo teach
us more ohont the constitution of matter, and the co-relaticn of
the vita) and physieal foress, tha=n anr suhstances wvhinsk have heen
created since the worle begar, I refer ¢ "Radium, Polonium and
Actinimﬂ"-
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I have here 3 hottle containing phosphorous and 0liva o
which yon will see hecomes most hrildiantds vhosphorescent whe
withdraw *the sftopper, and allew the s2ir to enter the bottle, "
phosphoraseence in this ecase is dve %o combustion, or £0 the oxic: b
tion of *he liquid. I can 21so write phosphoresecent characters on

this growmnd plass plate wet in »ot water with this stiek of phose \‘

phorous, Other forms of phesphoveasenne are ranged hr eharical
changes or the slow cambustion of decaring veFetahle mptter or dee
caving £i4h,

Ogeasionally clouds show a phosphovrescenrt 1isht at nipght;
snow is phesphorescent afier exnosnre 40 sunlisht, and ne douht menw
suhstanees retain during the nipght the phosphorescent ligh t irmparted
by the s'm's ravs during the dav,

There are alsn many insaects, such as fire Plies rnd Alow wp s,
and many deen sea fishes which have the properties of produeing
phosphorassence, Phosphorescence ig exhihited among animals hy “he
infusorian noctiluea, marine radiates, polvps, ete., vhich are thre
~ pE#ineipal sanses of phosphoreseence of the sea,

In Pipure /. is showm an illustration of the "Pyrophorous Noe4tiln-
~cus"., This %ropical beetl s has heen rrst carefully studied h

Pra fesso» S, P, Tangley and ¥, ™, Very, and the efficiency of #a
light given off tested by the T.anglev holometer; and trev have des
monstratod that practically al) the enerpgy whisk its phosphorese

"\ cence rervesents anpears as light; end *the Yisht piven off hyv *his

- insect is the most efficient 1ish % known, it bheing produced at aent
. one four "mndredth part of the cost of the enerpy whieh is expended
~in the eondle flame,
& Sir Oliver Lodre says i° *he secret of the fire flv was Mnowr
a boy tuming a crank could frnisk mfficient energy to lipht en
entire elsetric cirenit,
And Professor Tangler savs "There seems te he no reason whr

. .Wwe are fnrhidden to hope that we may vwet discover » mathod {sinee
HITINE an BNOv¥O sty greater resnlt then we now co From onur
yresent means of producing 11ihe",

Langlaer helieves the liph % of these insscts is due te chemieal,
action as it is deecreased by nitropgen which checks ecombusticn, end is
- inerensed h oxypen which inererses ecmbustion, and furthermore *r»
- product is apparently carhon diexice.

~ We 2290 may produce phospherescence hr rubhine ervstals toges
ther, or hr friction of other hod e8, or by cleavage, such as frace
ture of 1vp sugsr in the dark,

Amons plapts phosphorescence was firs+< reecorded by A, Limmaans,
whose danghter diseovered it in the nasturtium, Phosphorescence or
flashes of light are often ohseved in *he cormon red and rell) ow
marigold, the tubercse, sunflower, pock weed, martapon-1illy, the
-POPPY, fthe root stock of khus-khns prass, and ths sap of certain
tropical wines and subtevranrean rlants, in same Yiverworts, ferns,
mosses, “'ngl and algae, and *the myeellum of funpi in decAYing ood,
This phosphorescerce is said t he dne t¢ slow decay and oxida*frn,
elther in ‘he mycelia or fructifications of the finpl, Heat and
dryness seéon dissipate it,

Having now considered certain of +ra prenomena of Phosphorese
cence and Tluorescenrce I wigh new to call rour attenticn to these
remarkable substances, which have vecentlv heen ¢iseovered, whi
give off 1irht the moment thev sve ereated, withont having %o be
stimulated by any form of heat, light, electrical or other vihrae
tions, 87 far as we are at present comizamt of, and *hese suhstorres
are attracting a great deal cf attention, ard are likely to teach
us more sheut the constitution of matter, and the co-relaticn of
the vital) and phyvsieal fo ress, *han anr svhstances wvhinsh have heen
created sinee the worle began, I refer +o "Radium, Polonium and
Actinimm",

inly exists and fs im use en the guall soale) of



FLUORFSOT™ TR, AND PHOSPHORESCRITCM:

Sir Ganrge Stokes; fluorescance step dewn transformer; ¢h etle
cal reaction whars exception ocenrs;

Brewster and Herschel; infternal and surface dispsrsion; “

Emiasion of ight las s cnly when gtirmlated bir incident haam:

W:U:.- phaosphorescence eming v aont lnnes or parsistg after

_ sotuyee L8 remowed;
5ifh33U worofs (Light henrer);
E. "iadenmann ft!zmim‘-.«:cr.i cal;
'I.'un'-s of petfrolenm, quinine, ecsine, suffraninse, uranine,
pa¥iine, arsculine, rhodamine, *hallean, ste,;

55 S resorcorufin, rm;ovnin hine; .
Dr. Qaven ~Pri. dorfton; ' % A o
_,Hnrﬁ_e—-chosmu* hark, :
. Florers painted;

Tung=state of r:aWc'i:lm-

P'la‘.:‘.nn ha<inm cvanide;

Sulphide 0f mincg

Wi'l.?.awl‘l.m,
Show axperinent; show card —vith wri ting;
ShoT "nod! s ”r-v'mn, lamp of uraninm nitrate 8.

; Coopar=Hewitt tuhe;
il Temﬂe*‘aqura of hodies 408k “\Oﬂ And g Bnnf_? IOJO CZ ¢
| — BRolonese phasphorus, 1602 lemlrhide of harimm 1"""’(‘—9
" — Cantom's phosphorus [sulphide of caleinm);
. — Rwerr*thing in naturs phesphorasnent;
— Dewar 200 “degrees helow zero;
. ¥ee srells, fea’ Vrrq, ete;
o 184 ¢ e{-reaa G, boilding point nf oxygen "Aﬂlw*rlr ti sauas, etc,
-ﬁalmﬂn S 111mt:nous paint; DeVeoe & Co, ;
_Bottle sulphide of caloi*m;
156 0T Pranklin;

S _..gra[rb.\‘ A..T . W,
—-  Stav aonagtellation; !

Phosphorescent globe; hand, haton, nostel cards, show 40
zlass ruhea,
Geyar's sulphuric anhydride tuhe;
Cronlas' radicmeter;
— Incandescent lamps;
— Ddny tube sulphide of zine ard radiunmg
— Tuhes suggested by Curie;
—Geigler tubes with cuieck silver:
— Lifa huoys; honse numbers, wall paper, palnt, ey holas,
544 swltokes, mocked %ons, eto,
grockaes ana (Germans, cathode ravs;
= Jord ¥Yelyin, micrescope and atemg
— Halleck and Rowland, Stei:nra; pilanog
Groekas tubes, Queen & Co,.;
— Hdlaon's tungatate of caleium;
Show ~athode rays shtream;
— Lan¥le’ pvrophorous noctilueca; Ledge and Langley;
Der:a:,':'.rg wood;
SRR 0 o T} )
—~ Sho phospliorng and olive Aél;
-"—'P"'O‘!‘““OTF'SCP]" fighesns 'F"mw*v-q- {marigold, nas turtium, sine
flower, fuberose ‘?’f‘p‘lcﬂfl vines, e-.‘rc,').
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RADTUM, E70,

Worlz of Varlex, Hitforf, ©rockes, T.enard, Hertz, Roentgen, =%t nl
Henyviry ﬁieweng?owski'
Recqaarql 1896: double siphete nf wranimm ard potassiio;
- ' ﬁowhle sulphats T nwranium and arrenium (Chandler);.
Mata%,ip urﬂ@ium, uranini<e or nlfc} bl ende; Bohemia, Saxony,
S Carnwall and Coloracde
e._g__ffﬁﬁﬁurmzun Ihisgnith) 1898; show fuhes, suh-nitrate and metallie
i S B e e i ndialcads) 3 rwnioaeﬁivity 300; 1lcses power rmore rapide
e AL : P 1y than radiun- mdeviahle, except Giesel's and n
' LR AR v&cuum; rays da nnt pass through glass; readily aha
-Q?,_E; *s  sorbed by mineral’s and thin paper; pass through 2)%e
““mipmm better than vranium reys; :
- Rad i m&barim) 1898;
Aetinium {Thorinum) 1BQQ Tehierne;
.Ext“arrdinarv interest; likel to teac 11s more ahtut the ¢cMe
stitution of matier and the co-relation of the vitel
st and physical forees tha any subhstance which hes heen
discevered since *he beginning of the world;
Stupnhdouﬁ dAntereat; puzzling characteristics;
. Jlewson' s gorpuscular tkecry. of light:
Tord ¥elvin's statenent 40 Bowker;
Luris and Lahorde statemant, radim meintains ifs own femperas
' fure at 1,5 Centigsreds ahove its surrcurndings, cone
stantly Shrowing off heat withent cambustion or chemi-
cal clange'
“oss nf weight in radim; cro*e Thomsen, Becquerel, (rookes,
' ; Kelwin, fpvrwe:l"ﬁr-
_ Ponring down waste pipas;
~Radirm, polonium, actinimm, new slements;
Tip? hrown tuhe; 100,000 Prarcs'
i sweipght of *adiun 2855 harium.1ﬁ7° shaow *tuhes 40 %o
ot R 7000; price 30 oon ]:"‘arr‘q rer prarme ($6000. Iz
‘ call satteniion to error in ce given: should read cost.per
pound $2,721,555, QO-
One pound of radium in thrase vears;
“ar'wo*e £91ld in sea water fhan EXXX radium, etc. in pitche
_ hlende;
gur: e and ¢ianond ring;
Gerri=n radinn, French radinm, price;
5000 +ons uranium residnes nake 1 kil
tong
Flesrical method detects nuantity 1/6000 of that necegsars *o
shaw in speetfrecscrna; thousands of ftimes more sensi.
tive Ltha= sp erfurﬂysis, and nmillicns of tines
: rere sensitive thaw chemical analysis;
Flectraneter and electrrse ope;
Tmpv“*ﬂd rad ioactivity, clothes, walls of roon, efc,
Difficulty of making testg;
Cardhnard bhox; 5"""‘111‘3""{""’ of radioactivi i,
Learss, lightning rodsy rain, snow, and wires el ectri fied;
Els%er and - Geltel,
. McLaman,
Pufhnvfnrd' experiment, wI% thexdun (ThX); show Th, 995;
i Cronkast UrX, ard actininm;
1 ~ Radicset ive gas from radinm and thorimm: eondensed by Puthes-
foerd;
Physinlogieal effect
Pur*e in rnnraf~arfa1
| Hiddan's expe*immts;
i!ler:‘,ric fish experiments in ¥Yaples;
thras elasses of rays; "A" majier portion of rays; easily aha
S0 rhed ewe n b pases; rrinn"ys’ 1on1zaflnr ef gaa;
Strutt ard Crookes stgrest "A" ravs nosi ‘tively clecn
Lrified particles; supported hy Putkerford; similex
o Canal Strahler of Gcldstein, shown hr Wien 40 he
Positively chargad nprticles; Putherford showsg "A"

o, and cost $2000. per

-
'
:.

ig ¥ila of radimmg

R



¥; end thet 21l radicactive sihe
hodies, and the emanations giwre
somevwhet gimilar to X-ravsg: Ruther®ors

T "A" rqrs hv magnet, and 49% by electric
suppnsad to be undeviahle; -

J respects ! 1ik=s cathode rays; ﬂiwlns- r o8
;'r'graphs!' defl eM'Pd hir mgr\a

y Wi th 1/9 I!.r\ss of ir;fem{f;r‘
v Q004 ¢

q
X

Pt ..‘...,4,‘_ : s g .J.-q
: ] i

Y fmss'l-rg f“""ﬂﬁf“]" 1oenm. of lean,
8 inches of water; radrmmi t.o
i‘f}lrmag}* '?‘ cm, of lead, 7 incles
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] v : A
Bernalius 1817,
Selane (raon); Tellus (ear+r); EEREO o
Hit®a»f, 1851; : s;“ 5
Temnerature; oy :
Willonghhy-Smith, Pehrusrv 22th, 1873; ¥r, May; T

Cells, Pidwell, Giltay, Sale, and Tord Ro ss, Draper & Moss, . _
Adars & Day, Msraadier, Fritts, Ruhmer, TVehh, Minshif

Bell's radiophone; R s

Talking nv:;r a bean of ligt,= Simon, Rukrmer, BRel

! I -

" Sel anium buorry ;

Rukner's phoe tographoprone; R

Protection of safes; Refer %o my suggestion at Pochester 189 o

Operating electric lamp, bheld, horr, camon, phonograph, ard
S h.,p. motor;

Pho%ometric use;

FYclipse, comets, meteorology;

Manoretric tel ephone; :

Cronkes' Radicmeter experiment; _ 3

Seednyp by electricityvs _

3§
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'l§§°"E'g51 CORTLANDT. CABLE ADDRESS, "REMMAH

WILLIAM J HAMMER,

CONSULTING ELECTRICAL ENGINEER,

1406 HAVEMEYER BUILDING,
26 CORTLANDT STREET,

NEW YORK,..zormprr-28th;—

Messrs. Timar & 'tnnﬂd,
18%h frﬂ? & Tharad A“'ﬁa’
Hew York City,
Dear Sirs:-
Will you kindly inform me whe'her you can rmnufacture fer
me a small quanity of each of the auhstances nared rerein (a feow
ounces will guffice); ard also kindly inform me what the cast wild

be, and "o lang 1% will take teo secure the same ,

New Prench Self-Tuminous Mixture,

20 Parts dehydrate sodiunm carbonate

8 parts of sodiwm e loride

1 part of magnesium sniphate
A0 purta of strontium carbonat &y Aand
150 'mr'rc; of sulphury

these %0 ks wall nixed and kept at » white haat for thrae hours 4in
2 muffle from which the air i3 eamefully excluded.
Barium Sulphide.

Barium sulphate (C. P.) 72 parts
Mamaesium earhonate f-:a P.) 2 pars

Salphur (C. P.) ) part

um ‘;r‘agacant}: ) G. 8. .
This mixsure ig Pormed i. ¢ balls with the pum $ragacanth; the holdls
driscd at e rmederatzs terperaturs, and then placed in a r;rnrz.‘h“!_': itk

a luted ~ower, and kapf at red heat for ane hours Theyv are then ale
lowed to ecnol slowly, and w?z.‘l'l.e %122 warm are tranaferrad to ghnas
stoppered hottles,

8tromftium Sulphide,

Ttrontium sulphate (C. P,) 2P parts
Sulphur (0, P.) ) part
Bum tragacanth qG. 8,

Prepare as in the case of Barium Sulphice
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WILLIAR J. HAMMER
- Sclentific Collectign” :
: o



ALL CORRESPONDENCE SMITHSONIAN INSTITUTION. UNITED STATES NATIONAL MUSEUM
SHOULD BE ADDRESSED INTERNATIONAL EXCHANGES
T0 THE SECRETARY Jizesdeengton. £.5A BUREAU OF AMERICAN ETHNOLOGY
: TR NATIONAL ZOOLOGICAL PARK
i ASTROPHYSICAL OBSERVATORY
October , 1907,
Dear Sir:

Your communication of September 10, relative to the
interesting subject of phosphorescence, was laid before the
Secretary upon his return from the field, and he authorizes
me to send you herewith a brief list of articles relating to
the subject, which may be of service to you. A complete
bibliography would require a considerable investigation on the
part of several members of the staff of the National Museum,
which is rendered impossible by the large amount of current
work, i

Thé only mounted specimens which could be supplied to
you are those of Pyrophorus and of ordinary fire flies, which
I judge would not be of any use to you in your reéearch work,
It is not felt that the Institution can properly be at the
expense of securing living specimeﬁé of the large tropical
fire flies, as a previous experience indicated that this is
both troublesome and costly.

By reference to previous correspondence, I find that



a copy of Mr., Langley's paper on "The Cheapest Form of Light"
has been sent to you, as well as all other availsble publica-
tions of the Institution on the subjects of radio-activity and
phosphorescence, and I do not think that anything has been
published since by the Institution on the subject. If, how-
ever, you require additional copies of any of the Institu-
tion's papers, they will be szupplied if available, and there
is going with this a copy of the latest list of Smithsonian
publicationsg, from which you may select such as will be of
service to you,

Very respectfully yours,

As tant Secretary,

Mr, William J. Hammer,
1408 Havemeyer Building, 26 Cortlandt Street,

New York City.
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