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454 19.0040AD 832.00 
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Til E ,'YII CRO,)COP E ~h()wn of) 

[he CQ'"cr is Spcnct:!" Re­
sea rc h Pol;lri~lng vlicro­
scope No. 37:\. The illu Slfa­
r iuns on rhe Ide ma r~ jn o f 
rhe coYer were made (mm 

l\.uJa chromc phoromicro­
g raphs raken \virh a No. 
371\ MicrosLopc ;lnd srand· 
:trJ Spe nce r pho[o mic ro­
graph ic cyuipmclH . 
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Polarizing Microscopes 

The Pol a rizing Microscope, IOlig an in~ 

dispensable :Iid of rhe petrographer, has 
come: into its own III 111:10\' bra nc hes of 
science in recent ye;t rs . .\,1i cro techniques 
in chcmis(r~', e m ploy ing polarj~cJ light, 
h ayc dTcered signiflcanc econolllic~ of rime 
Jnd Ill:ltc-ria!' The I11 C(;1I, petroleum, plas­
tics , and snHhctic fibers industries fin d rhis 
insrrumen"c of increasing illlportance ill 
fundalllenral research ;II1J pt"Ot:tss (oncro l. 
The biologi st has fouf1l1 a steadily incrcas ~ 
ing number of applications for it. T he 
optilal activity of variou!; material.;; is 
adding daily CO our Knowledge of life, 
disease, and death. 

Because o f the nunv different uses for 
Spencer Poi:uizing .\1icroscopes, several 
ya ria tiolls of CJch model ;HC lisccJ. Simple 
designations of chcsc optional fe atu rcs arc 
descrihcd in (he (oll owin.'t par.lgr.lphs. 

E;lch microscope is ;1\'a il able wi th cithc r 
a (Otar:lblc or ;1 non~ roc:ltablc an alyzcr in 
(be body cube. Th is is indic:1(cJ by the usc 
of one o f (he followin g Ie(tcrs immeJ i:1tcly 
after (he ifluJc) nu mber ; 

.'\ . 	Dc:.:ign;l(CS ;t Rut;lwble Analvzer. 
B. 	 DC5ignatCS;l NOll- l{otatilblc Ana ­

lyze r. 

Researc h PoLiri7.ing Nlicroscopr.:s illT 

listed Dil ly with the centerabk quick­
change nosepiece, bu t Standard Polari/ing 
Microscupes m;lY be ordcrc::d with il n011 ­

(en terable !T\'uh' ing nosepic(c. Thcse dif­
ferenc'es ill rht: S (;l ndard Polarizing Mi('TO­
scopes are indicalcd by il !-.el.:otld krrer 
folloV';ing the ca (.dog nu mber. 

C. 	 Desiglla ccs It centerable QlIick­
Ch;lDge Nosepiccc and .1 non -CCn ­
cc rilble stage. 

D. 	Designates ;l non-ce nt<.:rable Tt iple 
Revol ving Nosepiece anJ a l.:cn­
[<.:rable s tage. 

;\.(1 Spencer Polatiz lng JVi iaoscopes have 
[he sa me rypc: of focusing adjuscmclJ(s, in ­
cl inatio n joint , mirror, and finish. The)" 
:lrc char;tcccril,<.:d by Spencer s lllrdincss, 
l1l'ccisioll of lilovc mcnc, ;lnJ line appear­
;IIlCC. 

The cl\.:k alld pil ll Ul 1 (oarse adjuscmcnr 
(onsists of a d iagon;Ll rack and spiral 
l"'i niof'l. The bearing surfa.ces arc prov i d~d 
\\· [ (11 o il grooves, anJ different mctals arc 

J 

used in the rwo contacting surface!; to 
proyide smoo ch, e~ls il y-con troll ed motion. 

The line adjustment, the most impor­
tant mechanical fea tute in a m icroscope, 
as on OdICI' Spenccr microscopes, COllf'a srs 
of :l micromctcr screw working in con­
junCtion wirh a bell~<.:rank lcn:r, chcn:b)' 
proviJ ing a Jegrce of precision found only 
in rhe lincst measur in g instrumencs. 

Since the ;Luian of [he sCrew is applied 
on ly in moving rhe bod}' rube:: l1~"vard, the 
possibility of breaki ng r.h<.: cover glass is 
gn:a d y reduced . 

Th<.: incli nat ion joinc wOi'ks wi th ex­
ceptional !>111oochncss, YCt holo:; the 1Il­
S(rUlfl<.:1H at .U1~r dC5ircd ;tnglc. 

A ll s(a nJs arc providco w i ch a 50mm . 
:-.u bs ragc mi r ror, plane o n ont! sidc a nd 
concave 00 the o eh t l'. 

T ht: Jines o n a ll gr~oll:1[ i ons arc ti is t incc 
anJ eas ily read. 

The instruments arc finis hcd in sa ein 
blac k cn amel, .wel (he g radu<ltcJ ci rcles , 
ve rni<.:rs, and aJjusnnenc bu ccons :Ire ch ro­
mium pla (ed ro j-csisr t lt t: fumes of re­
agents common ly used ill c hemica l micro­
-:copv and petrngr;lph y. 

Stands 
l\t!cr() ~cope~ \JO:-i. 37 and 39 hilVC rhe 

sa me heavy rigid s CHnd , designcJ to meet 
rhe cr irica l nceds of rhe pctrographer, 
whose work is of rilc most exac ting nature, 
and arc fllll~' aJaprcd to all cypes of mlcro~ 
scopical rese,)fc h in polarized light. T he 
stands will ;lccOmnHHLHl' the i:u-gcs t u ni ­
versal s u gc:) . T he cop of rhe st<1ge is 
1451ll111 . f rom the t;lhlc, providing ,I III pic 
space (o r stlbsta,~e man ipul;lti on. The dis­
tance fw m (he ins ide Cll rve of the a rm to 
[he op (ical axis is 116m1lL The body tu be 
h as a doYec;)il sltde \"·:h ich p ro\' ides 32m m . 
excu rsion in addition to (he 80111111. range:: 
of mO\'Cmco[ available ill che rack anJ 
pin ion aJ jus rmcnr. T he finc :Idjusctllc(]t is 
grJdtl~ltcd in lInin: of 1 mi cron. 

On Spencer PoJ;l rizing .\tticros(.;opcs Kos, 
40, 4], 42, 4.3, a sligb tly sm:tller stanJ is 
:,upplicd . Th e: moJe J nu mbers indicate Jif­
fere nces: in body tube ;lnd subs[;lgc asse!1l~ 
bly. T hesc arc desc r ibed fllll)" in tile li sl ­
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ing of each m icroscope , The stand is hea\'y 
and built for critical work, Tr will aCCO lll­

modate the smaller univcr.sal and incegr:\t­
ing stages, and is :'.0 adaptable chat, ex­
cepr for ad \ranced resea rch \\'ork, it will 
sat isfy (he requ irclllcnrs of (\H'; perro­
g1';.q1hcr, mineral ogist, hilll ng lst, and chelll­
is(. The d isrance fro lll rile o[)ticd a;\is to 
rhe anll is I 031llJll. , and dlC ~[age hci ,r;ht is 
ample. Body (llbc consrrucrion pennits 
gn.:,1( lat itllde of ad jusrmcnrs for dlC oh­
sen'a rion or all types of rn;Heri;ti. The fine 
aJ.jl1srmcll( is graduated in units of 2.5 
\lll(r()n~. 

Circular Revolving Stages 
Tht pn:cisioll (If the rtvoh'ing stages IS 

o UC to G1.rcfu l (::ll(cr ing and lit ting, They 
arc free from ptay or "creeping". The 
I,criphcries of the s[;l g-es arc g raduated ill 
single degrees, with rhe vernier reading ro 
three milllJ[cs of arc. 

A (cnterable srage, with (()!lieal bea r ­
ings, is slIPI,licd whcll i,:; \'e r :l ilOil-CCntcr­
ahk revn lvi ng nosepiece 1:-, ordered. On 
:III stages provision is made (or locking the 
sragc ;L[ any desired position of roution. 

T wo sizes of stage ;ire used on Spencer 
Polari zing M-jcrD$copes.Microscopcs Nos. 
40, 41, 42, and 43 ate cquippcJ with a 
plain beilring :: t;tgc, either celHcr;lblc u r 
110n -ccn terablc, which is L25mm. in di­
amcter. Mi croscopes Nos. 37 and 19 afe 
cquipped widl a Tlo!l -cen[cl"able, baJI-bear­
iug stage J SOmJ Il . ill diamcter. i\ slow 
motion ad jus[Illt"llt will be supplied with 
the halJ -bea rjn,~ sugc :It ;l ~Ji,~lll addi­
[iona! c {):-(. The srage::; arc drilled and 
[;1 ppeJ to accommoda ~c a ll li n i yc: rsal st:l~C S 
in addition [0 rh e \.lo. 495 Mcchanical 
Stage. 

Crystal Optics 
The A hrcns prism has long heen ;KccrncJ 

as (h e IllOst sa t isfac wry means for polar­
i:t. illg li g h t. The finest qual i t~' calei te prisms 

T h, bilIi, stmlliJ f or (III PO/(iriZ ill!, Microsco pn . 

;l re used in Spcncer Rescarch ( Nos. 37 and 
19) anJ Standard ( N os , 40 and 41) Polariz­
ing Microscopes. Irn[lro\"crnel1t$ ill cement­
ing and moum ing method) de\'e loped b~r 
~penctr insure a lll:lxillllll1l period llf sen'­
I(C. 

Ne\\' oppo]"[ullities in thc design l)f opri­
ca l insrrUlllents ha\"c been prestnred b~' (he 
recent sciemific achin'clIlcIHs in the $"11­
dlesis of crvsraJllnc polarizi ng marcr;a ls 
and in tile de \"(~Jopllle!l[ of new plasti cs . 
SCiCllti s[s of AmeriGIll Opticd COJllpan~' 
wh o h;l\"c been testing these Illaterials for 
seyeral years hayc enjoyed splendid (O~ 
operation frolll rhe manllfacmrcrs. 

Th e Spencer Si III pI i fled Pol ari zi ng i\{icro­
scopes (Nos. 42 and 43) employ rh ese Ilew 
1ll;1 rerials. These ins rruments llSf,; polarizers 
of rhe Jnost ;llh'ancc:d type Pobroid ma­
terial. OUbt:ln d ing pcr ro.';raphcrs ha,-e 
examined them ;lnd expressed their sari~ ­
facr ion. Thorough [(~srs indi c;([(: rhe perJn" ~ 
llCflCC of dl(::se m;1 tcrials under ;J.ch ·crsc con­
d itions, Thc~' were:: found w res is t vapors 
and fumes in concen rr;lti ons fa r bcvund 
what call he rolcr:HcJ bv the user. ~He;![ 
resistance h as :ils() hecn' carefu ll y in\'es ­
tigated and it h as been shown ch at rh e 



materials are unaffected by tcmpcrawres 
well in excess of rhe limits of climatic 
variations. (Note: As with calcite::: prisms, 
focusing a conccllCratcd lighr SOl1n,,:c in the 
plane of dlC polari'l.er should he :1\'oiuccl. ) 

The optical characteristics of rhe syn­
thetic crys tal system ha ve been found to 
para llel closely ca lcite equipmenr. The 
sensitivi ty of rhe extinction poinr is fOllno 
CO co mparc fayorablv with c ilcire and 
rhere is remarkahle f;ecdom from re;idual 
colo r. Furthermore the shorccr Iengrh of 
the polaril:':ing unit and rhe eliminari on of 
severa l glass-air surfaces reduce rhe amount 
of s tray lighL i\ noticeable increase in con­
trast in the image resl1lts. This is particu­
larly imporram in the addcu c:.:rispness ap­
parent in interference ligures. 

Spencer research, in coopcration with 
the plasrics industry, has also dcvelopcd 
rcraruarion plates for uerermining rhe na­
cure of double n.:fractiun. Careful tcs rs in­
dicarc [hat they ;tre :, t;lblc unuer cxtrcllle~ 
of ttmpera.mre and resista nt to fumcs . The 
manufacrllring process lIscJ co prouu('c 
rhese p lates is capable of morc ;lCcurarc 
concrol [han can be ac hic\'cd through rhc 
c1e,l\' :l,!,;c of naruraJ lTysta l. As a n;sulr rht: 
rcrardarion is more accur.ardy controlled. 
A tjllarez wedge, designed [() give; a rrue 
zero order, isal:;o a\'ai la ble. Set:: follm·ving 
pages for iisnng of rhese: acccssol'i(;:s . 

Body Tubes 
.The bour rubes on all Spcl1(cr Polarizing 

MI(l'oscopes an: cxu;prionally la rge, 

(45mm. in diamc[(.:r) in harmon" \\'i[h tht· 
large stands. Special 'ltreneion · has been 
given to achieve c:.:onvcllience and smooth 
operation of rhe body tuhe ~Iccessories. 
Dovetailed slideways for analyzers arc 
chro.n~ium against brass co assure lasting 
prcCJslon . Small knurled heads are lo(a ted 
a[ both ends of rhc s liding pares so that 
they may he operatcd w ith either hand. 

All body tubes, of which then: are four, 
;Irc equipped with :t nuilt-in bou\' tube 
anal yze r. Two are equipped with 12 milli­
meter Ahrens prism a nalyzers and ' ICCOI11 ­

modate large di:unecer eycpicc.:ts. Two are 
equipped wirh hi gh grade Pola.roid ana­
J~l zers and accoll1IUodarc standard diamercr 
e·yepieces. The analyzer may bc monnred ill 
either a flx(;u mOlln r or a ro ta rable one ha v­
ing graduations from 0° to 90°. The [cr­
minal positions of rhi s range arc inuiC;lted 
hy a click; ho\-"e\,er, an :lddirional 5'" is 
available beyond (he 0° ;tnd 90° posirions. 

FocHsanlc Amici-Dcrtrand lensts arc a­
\'ailable in the twO bodv rubes ha\'in~ 
Ahrens prism anal yzcrs. "In rhese bod)' 
tubcs the Bertrand lens is (cnrcrable in i[s 
mouo t and is equipped with an iris dia­
phragm. 

The spiral fOCLl s ing i1errrand Jens, as sup­
plied on [he body rube for rhe Nos. 37 and 
40 Microscopes, is acrll~tred by a grad uated 
knurled ring at the cop of rhe; body rube. 

The hanu sliuing, focusing Bertranu 
lens, as supplied on rlll: hou" rl1bes of rhe 
Nos. 39 anu 41 , is focllseu l1y me'lllS of a 
knob extending from a slor in rh e siue of 
rhe bod~T rube. 

http:polari'l.er


BoJy _rubes h~lving ~oLlroid analyzers 
are available wleh ;l {Ixed focu~ Amici­
Bertrand Jcns, aujllseed ar ehe faceory, as 
olTered on rhe No. 42 Microscope, or \~, jrh ­
out Bertrand kns, as otTereu on (he No. 43 
Microscope. The f-ixeu focus Bcrtrand lens 
is l)[cccll[crcu ;It the f:ICtOrv and is not 
equipped with an iri s d iaph;agm. 

Quick-Change Nosepiece 
The . Spenc~r Quick-Change Centering 

~osepl.ecc, \\,lth d~rce ob)cccive celHering 
rings, IS available fo r ,lil lllSCnllnenrs. The 
quick~changc equipment consists of [WO 

pares: [he nosepiece, ,",vhich remains per ­
mancnely ;t[[;l<.:hed [() [ile body [uhe, and 
the objcccivc centering ring, co which the 
objeCtLve is attac hed. The nosepiece has an 
in~eni~)us . s.prjn~ .c1a mp for holding the 
~hlcc(lve. III IX)SI{lVC alignment by apply ­
Ing te~lSlon CO t~C objective centering 
rings. fhe COllvcnlt:1H le\'er relea ses the 
t~nsi()n_ for rCI~lO\'!ng or replacing objec­
tIves . I:'.adl obJecclve should be elJuippcJ 
v\'ich an objeccive ring and carefully cen· 
tcreJ for subseql1enc usc. Tv·.... n kcvs arc 
supplied for Cl1l'ning che ccntering f>~rews. 
If the maS[ cririca l cenccrin rr of objeccivcs 
is noc essencial, a revo l \'i n~bnoscpiccc is ;1 

real convenience aud time ~a\·c r . The Nos. 
40 .. 41, 42, and 43 Microscopes arc li s ted 
With revol ving nosepieces as well as with 
rhe quick-changc. A ccntuable sta~e is 
pn)\' idcd when che non-ccnccrablc [c\'ol,, ­
iog nosepiece is supplied. The revolvin g 
nosepiece is noc rCC()lTIl11enJcJ for lise 0;·1 
rhe n;scarch ~c;l!1Cls, Nos. 17 and 39, anu a 

Sf'<"Iar ofllick-clJ#II[,t Iloupi((( 1IJ/l/ objectivt (mltrillg rlllg . 

cencerablc scage is no t available on these 
models. 

Substage Equipment for 

Polarizing Microscopes 


BeC:lusc of [he construccion of the Spen­
ce r subsrage equipment and the method of 
;:l[[;lching it to the microscope. chi s cquip­
menc ma. y be llsed in a variety of ways. 
For example, (he condenser may be lIsed 
wichom [he polarizer; rhe polarizer Illay 
be used wi[hoU[ [he conuenser ; [he lower 
lixed kns m:lV be llSCU encireJ\' alone· or the 
enrire substage Illay be remo;ed easily from 
che fork -(YrX:: support. There arc cwo gen­
era l types of subst<'ge equipment for Spen­
cer Pola.rizing Microscopes. 

Biological Style: This type of conoenser 
has heen designed 50 that the source of 
ilillinination, when placed at a distance of 
approximately 10 inches (rom rhe substage 
mirror, is focused on che obiter. 

Perrographical Style: Th is rype repre­
sen(s the more convencional form of petro­
gr<lphic subscage condenser. in 5tCaa of the 
light source, either the lower iris dia­
phragm or the lower (<lce of the polarizing 
pri sm (i n case no lower iris is used) is 
focused on the spec imen. ]n usi ng this 
equipment, the concave s iac of [he sub­
scage mirror is useJ to condense [h e light 
from the source a[ [h e posicion of [h<:: lov·,'er 
iris diaphragm. 

Tbe velrrt /ill(d nccelJor)' tnS( , sr,IIIJ,lrJ iqlllpll/Oll fl!irh t,/I 
PO/(Iri"(" mg Micl"oscopu . 



l7XllbJl,'!,f Ct]I.dw,ur N t] . 531 , JrWl;dMd rqlll {lm nr ()Il .\ 11' . 

II (Wll alJl' br ffJu/ ()II No. 39. 

Becke Lin e: A shutte r is rro\~ided 011 

each (onJcllscr (or Be-eke lint efrccr. 

Cata log No. 532: This ::>ubstagc cqlli1""1­
lIl e n( ( Pc crograph ical Sty Ie). \\"h ich is- sta \1­

dard equipmcnt on rhe 0.37 and whi ch 

ilU .,· also he used on rhe No. 39, has a fivc­
lens condellsing s~'sre m \,virli <I numerical 
aperture of 1.40. Th e enrire s ~'s tem is 
achrom.1cic. The three-lens , S\YJIlg'-Oll[ 

unit llI ay be rephced by a lInit pro\,jding 

a nUlIleri cal apenure o f 1.0. 

When only rhe lower fi xed un it of the 

condensing sys tem is used , a nu mer ical 
apcnurc of 0 .28 is pro v ided. This 100'\'cr 

unit is fullY achromat ic . The condenser is 
equ ipped with boch upper allJ [o\\'cr iris 
d ia phragms. A feature of ch i~ condenser is 

that th e lower iris Jl1a~r be Inckeu at all~' 

dc::;ired opening h." means or a luck sen:\\". 
:\ ] '5 lIIill imet~'T Ahrens poi.1rizcr is used. 

Catalog No.5 30: Thi.:; suhstage Cllu ip­
1lll:1H ( Petrographica l Style) is st:lndarJ 

ctluipment for t he Nos. 39, 40. and 41 
\1i croscopes. It is a three-lens combi narioll 
,,,,i[11 3 nUlllerica l ,qx'rrure of 1.0. Wht:n 

the tWO upper lense" arc sw ung Ollt as a 
unit, the lower fixed lens provides a numer­

ical aperture of 0.28. An LlPI""lcr conJenser 
unie having suffic ient numerical ap.::nurc 
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for lISe with rhe oil immersion objective is 

a\,<l ib bJc- . It replacc~ the N .A. 1.0 swin,e:­
Ollt uili r in [he s tirrup mount . If ;l lower 
iri s Ji;{phr;l,~m is desil'ed, No. 526 is used . 
The polariz ing prism is a 12 m illimeter 
/\hrcns. 

C.atalog No. 533: This s\'lh:-orap;c equip­
illent ( PctrograpillGd S[yle) , wh ich IS 

standard equipment on Nos. 42 anJ 43 
l'vlicwscopes, is a rhrec- Ien s ('"()111b in:t cill!l 
with a rtulllcr icLi aperture of 1.0. Optical]~' 
it is identical with th e No. '530 Condenscr, 
excepr (hat Polaroid is uscJ us ;l polari~cr 

inHcad of;1 calcitc prism. 

Catalog No. 528: Thi$ substage clJuip­

llIent ( Biol ogica l Style) is designed for lise 
on the N os . 37 am.l 39 Microscopes . The 
condenser consists of a six-lens sys tem 
haying;l numerical apcrturc of 1 . .30. Ie is 

suitahle [or usC' wich IHost oil immersioll 

objccriycs. The conJcnscr is ;:lplanari c.:: anJ 
fully achrom:lrlc. The upper (hree-lens 
unit is mounted l\l it ~ri rrup ~upp(lrr whic h 

permits sw inging it in <lnd out of the pat h 
of light. Whcn onl~.' tht" lowcr lixcd lens 
s~'s[cI1l is used, a lluIllerica1 ;q""le rt llrc of 
0.28 is pw\·ided. The mechanica l equip­
mene inclu des both upper anu ]o\VU iris 
Jiaphragms. The three-JellS, sY\,lng·oLlt 
unit nn.~· he rq,laced hy a unit ]""Iro\"iJing :l 



l1UllH:: ri ca l apcrnm:: of 1.0, which IS ~ ;tl~o 
sLlr'plicd. A 1') mi llillle[er Ahrens polarIz­
ing pris m is useu . Til IS unit may he mucrcd 
in !) lact of the No . 532 if desired 

Camlog No. 529: This subseage cy,uip­
lll e iH CBiolog"lCal Style) , wbich Ill;l~- be 
u:>\.: t! wid, dH': Nos. 39, 40, and 41 Polariz­
ing Microscopes, has ;t 1l1lnH~.rkal :tpe rcurc 
of 1.0. Ie has a thrce-le;: os cOIH.knscr w ith 
the: noVu upper lenses, as a L1nit, 1Il01lnreJ 
Ull ;1 ~ rirrtlp. wh ich can be sw ung out of 
[he opr ic d axis. The I.Ixcd luwer lens ba s a 
numerical ;lpc:nurc of 0.20. 

Th <: cO lH.lcliscr is regu larl y pruvidcd 
with all Iris diaph ragm located bc[w<:t:n 
[hI.: cu nJcnscr and rhe polariter . A sCL:onJ 
iris diaphragm, placed belovv rhe poLiriz­
cr, IS ;l,-a iLtble as opriOlla l ct.{ llipmenr. A 
12 millimeltr Ah rens pu larlt illg prislII is 
lIsed. This UHI[ may bl.: ordtred in p lace of 
\!o. 530 when des ired. 

Optical Parts 

The ubjccr i\"cs and eyepieces for Pola r­
izi ng Microscopes, like other Spencer op­
ricil parts, ;ItT carefully compu ted to gi\-c 
rlie fines t results in rhe wor k for w hich 
lher :11"C intended . L ong experience ill 
m:lllufacruring. [he must modern and cf­
!icicllt equ ipmellt, ano the skd l of exper i­
t ll ced workmen arc comhll1cJ to produce 
the lil1es [ opricd pans for work ",ith 
poi:t.r izcd I igll r. 

E;tch ckmem ill a Spellcer ohjective: is 
Glrcfull\' IIlOll l"l rcd and ce nrered in its cel l , 
and (he' op[icd (ell [(.:n. of rhe ciclllenrs arc 
IKTlnancnriy secured ae prolK'I" JiSC;l IIL:<:5 

frll!ll cac h o( il<.' [ ill (Jilt st ra igh t Jin <:, WhlCh 
i s [\H; optical aX Is of r il e ohjccci \'c. In ad ­
d iti on to rhe correction rt:llui reJ in sund­
:m..l :lcli ro:n;u ic ob jc:cri\"es, chose (or lISC 
With Pniari t.ing Mi(Toscopcs must he 
mounted ~[ r;lill - free. E ach objccri\"(:; IS 

plol in ly· marked wnh its ini ri al magnifica ­
cion . Th e st raHl-free ob jecrl"e:-. listcJ fur 
1>01 arlZI ng 1\ 1ieroscopes afC corrcct('d for usc 
with a n O.l~l1lm. cOYcf gla ss and 16().4mm. 
(II h..: kngth. See pages ()[ accessories [or 
listing of ohjcni'lcs , e.,·(;!~ieccs , anJ acccs­
s() rH';S. 

Cumpellsarors of hi gh oprical tlua li ry 
;t rc ;1\' ;1 it ahIe fur s[llJ .\. i Ilg the Ii a tufe of bi re­
fri l 1.~CllCt: . These « 1m jx:ns.a LOrs arc lllOLlIl led 

in I11 ftal platC"s which fit into a slOt in lhe 
hody tube. i\J\ Spencer Pul:lri/.ing .:\il ino­
scop(:~ :lrC pw \· iJeu wi th ;! slut, prO lxTl~· 
orttl1[cd , so cha r [he co mpensatOr~ call 
only be inserted wi th [he slow ray il l die 
['Irolx:r re:i ation to the pola ri zer <tlld ana­
l~· (.t:r. 

Three compensalOrs ;II"C llul..k fr0111 
scrcsscJ p lastic material which ( :til he con­
tfo lled in llJanufac rurc more ;to.:;ur;!rc:iy 
(han rhe naruc.Il crys tal sections genemll ), 
uscJ (or rhis purpose. 

The l\ll ;l n Cr-Wayc pia te and fu ll-w a ve 
pla ce ;ue usd ul in rout ine dc: tcrm inll u o lls 
uf birefringence and optical signs . 

The Becke aper tu re pl ate consists of 
[wo Ji agonal ;qxrmres ;It righ t angks to 

~:Lc h orher, a dear circular ;,qx:n ure , and a 
full- w:Jye plate. Thi s accessory is p;lrticu­
la rl y useful in determ ining refraCtive ill ­
J<;:x by means of t he Bec ke line Jl1t'ci1od . 

In aduit ion to [b e cOlllpens:1cors ; tl rc~tcly 
mentioncd, <l (Iuarez wedgc is available 
for lISC in rhe boJy rube slor. Ie providcs 
co mpensation from ;t true ".Crt> order to rhe 
third order. 

t\ graduan:d tj u a rch wedge, complete 
w idl LIpper ;llla IYLer, is also ava ilable. Ir is 
more tulh' described on the accessories 
pages. 

http:naruc.Il




Research Polarizing Microscope No. 37 


Spencer Research Polarizing Microscope 
No. 37 offers grc;1[ convenience and adapt­
abi li ty [Q [he petro~rapher. It l1;1s feawres 
of precision ample [or practica ll y ;lny 
measuremen ts and is suitable for man)" 
JiJfercll c eypcs of work. This is [he insrru­
ment usually sclccced for adv:lnccJ crysta l­
lographic work in govern ment labura­
wries, and for microscopical research with 
polarized light in all types of \aboraruric:s. 
It \'\'ill ilCCOmll1od,ltc the iIHcgracing sr:lges 
ami universa l s tages. 

STAND 

The smnd is large, U6mm. from op­
tical axis to arm, 145mm. from cable 
to stage, anu 7411111l. aboyc rhe stage. 

The CO;lrse adjus tment, by d iagona l 
rack and pinion, proviJcs a Illovemenc 
of HOmm. A dove[~lil slide permits 
32mm . addit ional excursion. 

The micromerer screw-rypc fine ad­
jusrmenr is graduatl:d [0 s h ow 
.OOlmm . of movemenc. 

l\ODY TUBE 

A large sized hody tube wir.h largl;; 
cyepiece ClIbe and pinhole eycpiece is 
incl uded. 

T he analyzer, a 12 mi lli meter Ahrens 
pr ism , is ava il able in either a f"ixed or 
rotatable: graduared moun r. 

The spira l focu sing 13crtrand lens is in 
a ccnrcrablc mount wi rh iris d ia­
ph rag m. A tJl.1ick-changc centerable 
nosepiece ...."I[h rhree ()hjcC(i\'{~ cenrcr­
ing rings is smndarJ equipmcllt . 

STAGE 

The ] 50mm. bal l-bearing, revolving 
s tage has the periphery g raduared in 
degrees with " ve rn ier read ing to 

three minures of arc. A slow Illotion 
adju stment is a";Iila.blc ar slighr ,ad­
ditiollal charge. 

11 

SU l\STAGE EQUIPMENT 

No. 532 combined condense r IS sup­
plied. It h as interchangeable frollt ele­
ments providing N.A. 1.40 and .A. 
1.0, complete with 15 mi llimeter 
Ahrens prism polarizer in gradua ted 
wearahle mount with lo\ver iris dia­
phr:lgm. 

C,A IlI NFT 

The microscope comes in a polished 
hanJwood cabinet with "e1yer-lined 
:lccessory case, lock, and key_ 

Cn. 
No. Description Price 

37A Sp(:ncc[" il":sclrch Pol uizin.l\ Mlao­
scop',; ;IS JcscribcJ, having spiral 
focusing lkrrranJ lens, pinhole t:ye ­
piece , combin ed condenser N.h. l.40 
and N.!\. . 1.0, wirh 15 millimeter 
Ahrt!l$ polarizing rnsm and W;ld ­
Hated rotar.ablc analyzcr, in cabillCf. 
l)lIr wi lhout ohjccti\,cs. c)'cpic:ccs. or 
compensa tors 

37 U Spencer Research Polarizing Micro­
scopc-, sallie: as above, h ut w irh non­
roratable anaIY7-cr.. 

537 Sinw Mori on An;l.ch lllcm ., 





Large Polarizing Microscope No. 39 


Spencer Large Polarizing Microsco pe 
No. 39 provides a large, rigid, s table stand 
with adequa te distance hel ow the St:lgc 
for any ill umi nat ing accessories, and suE· 
fi cicnt space above [he stage co aCCOlll ­

modate any of the uni versa l stages. Till s 
instrument Jiffers from No. 37 on 1\, in 
body cube ;tnd condenser equipmCl1[ aou is 
included ro mcct rhe requirements of chu!'c 
who do not need rhe hig h :tpcrmfc con­
denser and rhe COtlVClliCIICC of rhe spir,t! 
focusing Bertrand lens. 

STAND 

The stand is large, 116ml11 . frolll op­
d eal axis ro a rm, 145mm. from table 
to s tage, and 74mm . above [he sragc. 

Tbe coarse adjU:Hlllcll r, by diagonal 
[;Ick and pinion, prov ides:l 1ll ()\' cmCIl[ 

of 80mJll . A dovera il s li de pennies 
321l1J1L additiunal excurs ion . 

The micro mc [(::: r scrc'vv-[)' I~ fine ad­
ju s tlll cnt i s graduated to s h (l\'v 
.OOlmm. of Illovemenc. 

BODY 'WilE 

t\ large si,;;cd boely rube with large 
cyepiece rube and pinhole cyc piece il' 
included, 

The analyzer, a 12 mill imerer Ahrens 
prism, is 'lvailablc in eirher <1 lixeel or 
ro tatable gradu ~lleJ moun e. 

The hand focu si ng ( sliding) l3enrand 
lens is in:l cemcrablc mounr with iri S 

diaphragm. 

A quick-changc (enterable nosepiece 
\'\'ith th ree objecc.ive cCI1[t:ring rin gs 
is s tanda rd equipment. 

STAGE 

The l501ll1ll, ball -bearin g revolving 
stage has [he rx:riphery graJl1 :u cd in 
degrees \\Iith vernier:-; read ing ro rhret: 
Illinures of arc, A slow 1I!()[jOIl llJ­

jUS[Jnenr is available a e a slight .H,J­
J irional charge. 

13 

SU BSTAGE 

The No. 530 co mbined condenser is 
~upplied. Ie has a numerical 'qJC rturc 
of 1.0. The 12 mill imerer Ahrcns 
prism pol ari zcr is in a gr;\dll arcd rorar­
able mou nt. 

CAllI NET 

The microscope comes in a polished 
hard'Nood (;'lbinc[ with \' (; l vet ~ l jneJ 

,l(cessory case, lock, and key. 

Clf , 

No, IJcscriprion Price 

39A Spencer 1";l f.L:L' Pularizlng M icroswpe 
;IS llcscr ibcd, ha ving hand focusing 
Bertrand lens, pinhole cyepiCLl', N.h . 
LO condenser widl 12 lIIillimctc:r 
Ah rens pol ar izing prl ~m l nd grad~ 
uated rota table anal"zcr, in cabinet . 
but without object! ':cs, eyepieces, or 
co mpensators. 

39B Spencer Large l.'ol.lnzing M icro,\copc, 
same as above . bur ",jlh nOll-rOfa­
rable analyzer. , 

5)7 S.l ow ,"ioti o)) A[ta ch Jll ~'!1r, 





Polarizing Microscope No. 40 


Spence r Polarizing Microscope No. 40 j~ 
a complete insrrumcnr fm "vork in polar­
ized li,ghc. This ins[[ lItncnr, :1I1d No. 41 
described on rhe following pages, arc 
widely llsed in indu s trial iaborarories. h 
will ;~ccommoda cc the integra ting sragcs 
and rhe smaller universal s tages. The con ­
vcnience o( [he spiral foc using Denrand 
lens is <l fcal advantage during extensive 
rOll ti nc exaJll ina cion of in n.:rfcrencc figll res. 
The pbin hearillg Sr:l ,!!;C is adeq uate for all 
but dl C 1I1 0S [ cricic,d work. The wide field 
afforded by rhe large dia meter eyepieces is 
another fea ture appreciated whne a Ltrgc 
\'o!II 1l1t: of work i s handled regularly. 

STAND 

The stalld is s tandard in Jilllcnsiolls. 
]03mll1. fWIlI optical axi s [() :trIll, 

] 3210111 . from mblc [0 S(;1ge, and 
64111111. abm'c the s rage_ 
Th e coarse <ldjustl11c!1r, hy di agonal 
rack and pinion, provides a 1ll0vClllCnr 

of 70mm. A Joverail s lidc permits 
321l11ll. aJdLrional excursion. 
Th e mi c rom erer sc rew - t ype rill e 
adjll stmelH is g ra duated to sh ow 
.OO2,)1ll11l. of Illovc menr. 

1l0DY TU BE 

A large sizcu bod)' rubc with I;tIge 
cycpiece ruhe :1nu pinhule C~'CP]CCC is 
included. 
Thc :lnaivzcr, a 12 millimeter Ahrens, 
is ava ila ble in either a I1xcJ or roeat­
able muunt. 
The spiral focusing Benrand lens is in 
a (eneerable ITIOUIH with iris J i : l ­

phrag ll1. A yuick-challgc nosepiece 
'wieh three o bjccti"c ccntering riugs 
or II nun-cclltcrablc, triple rc\'olving 
nosepiece may be spccillcd. 

STAGE 

The 125 rnrn. plain beari ng, non -CCll ­

tcrahlc, revolving s tage h:15 the peri ­
phery g radu<ltcd in deg rees w ith a 
vernier reading to three minutcs uf arc. 
A (enterable s ta g!.: is supplied " hen a 
non -centcrable rc,-olvin .~ 110SCI"'II( cc is 
specified. 

1 \ 

SUBSTA GE EQlJ[PMENT 

The No. 530 combined N .A. 1.0 con­
denser incluues a 12mill imcrt:r Ahrens 
prism polari ze r in a graduareu weat­
able moun c. 

CABINET 

The microscope ComeS in a lca[hcrccre 
covered hardwood cabi nc[ with ;l 

velve r-lined a<.:ccssory Clse, loc k , anu 
key. 

Ca r. 

No. Dc-s..:ripli on Price 


40,\ C Spenccr PlIl.anzillg MI(ro~ope 3.S 

described, having spira l {OCllSIO.'; Bn­
trand lens. largc eyepiece rubes, PIll­
hok cyepi ece , rot,wlbk analyzer , 
l] uick-.: hangc centerable noscpiece 
with t hree objcct i \'c ccll(crlng rmgs, 
in c~bjnet, but wi thout ohjct civcs, 
c)"ePlcces, or Clll1lpt[JsatQr~. 

40BC 	 Spencer Po);u' izill~ Mi croscupe, samc 
as abu'n:, bu t widl !lon-rota l,l b]c 
an :d yzer. . 

40t\D 	SI"lCn(er P()]ari ·l.I ng Micro:"ojX, same 
as No. 40AC, Ulli widl ;! llon-<:CflCc r­
a"le. m ple rC\'ohing nuseplece auJ 
cell/crable st,,;.::e . . 

40BD Spencer Pol:tr ~7.lIl g Microscu pe . sa me 
:IS ahOl"c , hu t \\"1111 nvn -rot:uablc 
all;!ly zcr. 





Polarizing Microscope No. 41 


Spence r Po la ri/ing MllT OS(OPC ~o . 41 i ., 
idcllti c ti wi dl ~tl. 40 Jl:scn h(..:d 01] ell(': 

I'rcccding page, ex cept (hat th e sl iding 
focllsing lkrrrand !cn~ i~ suppl Ied insu:ad 
(I f rh e :;piral focusing fc:tmn.:. 

This microscope, likt o ther Spencer 
Polarizing .\"( jcroscopes, C1I1 h:: cqui pped 
with ;(11)' of [h<:: objecrin:s , c,vepieces, or 
COllljlClbarors for tither rout ine ur au ­
\'anced \\"urk. 

STM< O 

T he s tand is s (HnJ ard in d imensions: 
103111 111. fr0111 opri u] axis to ann , 
1321ll 1ll . from [;Ib lc ( Q Hage , and 
64m!l1. abo\"c rhe ,q age . 

The cOarse :lu jlls rmclH. by dugonai 
r<lck and pinion, pn)\·jdcs:I 1ll 0\"Clllent 
of 70mm . A do \'t:tail slide permits 
31m m . add i tiona l excursion . 

The micromc[c.:1" screw-type: fioe :IJ ­
ju st ll1 CII [ is .~ rad u :l[cd [0 show 
,0025111111 . or m () \ T tncIlL 

IlOD), TUi\[ 

A la rge sized bod." t ube with la rge 
c ~' cpictL: rubc and pinhole e.vepiecc is 
included . 

'file ana k tcr , :1 12 m illi me ter Ahrens 
prism, is'~I\ ' a ila h l e in either a fi xed or 
rotaeablc !l ! (J1I1lC. 

The slid ing focusing Denrand lens is 
in ;:\ centerabl e mOUtH wi d l iris di a­
l,hr;lgm . r\ <-{uick-change ccorerable 
nosc l,icc(" w i th rhret ob jec tive cen ~ 

rt rll1g rings or a nOIl-centerabl e rriple 
rC\'oh' ing nO:::ic piece 111a~ ' be spec ified. 

The 125mm. plUlIl bear ing , revol ving 
stage has ehe periphery g raduated in 
degrces " .j [h <I vernie r rea di ng to 

rhree mi!!lltt"s of arc. A ccnter;thl e 
s tage is supplied when :1 nOIl -cenrcr ­
;thl e rc\·oh· jug nosepiece is specified. 

Spmar PO/(lrIZI1l& M fCf"OJc(JI'e No. ·HAC. 

SUIlSLI G L lQU II" I E~T 

Th e No . 530 combi n<: u N.:\. . 1.0 con­
denser includes a 12111 ill imc[cr Ahrens 
prism po larizer in a graduared rQ[a t ­
,lhIe 1ll01lll[, 

CM Il NIoT 

The microscope Cl)mc:s in a Ie :l chcrcnc 
cun: red hard wood c.a bincr wi t h a 
\"ch·C[·lineu accesson' cu"c, lock, .1I1d 
kc\·. ' 

Ca r. 

:\1 0. Descripti on Price 


-Il (\ C Spencer Polarizing t-. l icroscoJ1t· as 
descr ibed, ha\'ing hand focusing Bcr· 
trand lens, . Iarge eyepiece 1\I bes, pin­
hole eyepiece, rotatable ana] yzer . 
qUlck-change centerable nosepi ece 
wuh three objeCtIve ccmcring rings, 
]n cab lner, bur without o hject ives, 
eyepieces, O t" compensators . . 

41 Be 	Spencer PoJ'lrizing Mi croscope, same 
:IS abo\'e, bur with non-rorarable ana ­
lyzer .. . . ...... . 

-I I AD S{kncer Polarizing Microscope, same 
as No . 4J (\ C, but \\ ith a non-CClHer ­
able, mplt: re\'oh'ing nosepiece and 
centerable srage. . . . . . . . .. . ... . . . . 

-II liD Spencer Polarizing .'viicroscopc, same 
:h aho\'( , hur \\ ith non-rot,tr:l b]e ana ­
l"z:.: r . 

. 






Polarizing Microscope No. 42 


Spencer Pola ril.i ng :vlicl'Oscopc No . 42 
is a complete microS\.:opc for worl- in polar­
ized light at ~1 minimum price. The lIse of 
Polaroid of precision optica l qu:th ty in­
stead of Ahrens JJrisms, (he fixed focus 
Bcrrrand 1C;1l~ . an rhe standa.rd d iameter 
eyepieces make significant economics pos­
sible. Optically and Il1cciJanicalh' the 
insrTumenr is capable of tb e finest work . 
1£ is partic ula rl y well suircJ w sa tisfy rhe 
nCl:ci (o r it comple te in s tru ment for SUl­
dents. Ie is also \\'cll auapted to the needs 
of dIe induscria l cOIHroi l abor;llor~·. 

STAND 

Th!: s tand l S sra nJard in d imens ions: 
l 03ml11. from optical axis [() arm, 
1")211) 111. from table: (() s tage, and 
64mm . aboyc [he stage . 

The coa rse .HJ ius tmcnt, by di agoll.il 
r:td.: :lnd 5piral pin ion, pro\'iJcs ;\ 
I11(WCll1cnt of 70mm. A do\'tta d ~Ijdc 
pennits 32mm . add iti ona l exc ursion. 

The micrometer screw-type fine ad­
jU HmCl1t is g raduated [ 0 sho\\' 
.0025111111 . of movement. 

IJODY TUllE 

A large sized hody tube with St:lllJ ;lrd 
diailletcr eyepiece clIh.: ;Lnd pillllOk 
cye piece is included. 

The :lIla lyzcr , a s),ncht ci L' cry~taJ 
( PoiaruiJ) . is a\';Ji i:lble in either ;1 

lixcd or ro tatable mount. 

The pn.:focllsc:J BtrrranJ lens IS 111 a 
sliding mOllll(. 

,\ quick-c hange l\:ll(Cl'abk l111sepH': cr.: 
v.... jch three ob)tL'nn: L'cl1n:ring rings 
or a tl'l plc rcyol\'ing nosepiece may he 
speci ficd. 

The 125Jlllll . pLt ln hearillg, rn'ohlll g 
Slag!.: has ehc pniphcr~" gradu;lccd in 
degrees wah :l \'crnicr reading to 

[hree min uets of arc. A ccnrer;lbk 
s ragc is suppli ed when :l nOll -(Cn rCr­
able rC\'o h 'ing nost;pic((; i, specified . 

I' 
~'p(ll(tr Po/an Vil!, [\1 lCrOJ(Op( No . 42 AC, 

SUI3STAGL EQl;IPYlCNT 

The No. 533 (ombineJ N.A. 1.0 con­
denser inclu des a PolaroiJ pob.triz ing 
filter in ,I g radu ated rota table mount. 

Ct\ RI 'IET 

The microscope COIllCS in a lcacherctce 
coycreJ hardwouJ Glbincc with :l 

vchc:t-l ined accessor\' ca~c, lock , and 
kCT . . 

Cal. 

No. Descr iption Price 


42AC 	Spencer Pol arizing Mi cros("op;: as de­
scri bed, h:,\'ing Polaroid pol anzcr a nd 
anal yzcl', prdocuscd l3crrra\lJ lens, 
standard c)'cpiccc tub('s, piuho1c eyc· 
piece, rmarable analyzer, <jluck. 
change centera ble nosepic(c with 
three ob1eclI\'c cemeri ng rings, in 
cabinet, but without ()bjecti\'t~ s, ;;yc· 
pieces, or compensa tors .. . 

4lBC 	SpC!lCt'r Polarizing Mi croscopc: , ~a lll:': 
as abo\'(:" but with non-rorauble ana­
Iyzcr .. 

42.\D 	Spencer Pol:.trjJj ng ~1i(fOS[(lpC, same 
.as No . 42.'\C, h1lt wieh a non-ccnrer­
:J.ble, cripl:: I't:\ui\'i ng nosepiece anJ 
cemerablc st<lgc.... ..... . ..... 

~2BD Spencer Puluil.iilS :\·liaosco!"X:. sa In!,; 

as abo\"C , bile II irb non-rol :lc:lhk ;10;1 ­

In er . 

S/'lIlur Polarj:;,;':!. Muroscopr No . HAD . 

http:diagoll.il
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Polarizing Microscope No. 43 


Spencer Po larizing Microscope 1\0. 43 
represents a dis ti nct aJvance u\'cr rhe con­
ventional "chemica l" microscope. The 
anal "zer in rhe bud" rube a(Tords :l. CO!1 ­

~idC: l:ah l y brger and ;norc usable field than 
dlC eq'" 'InalYlcr, and eliminates rhe n::ry 
low cyepoinc. This inst rumCIl( nlrers rhe 
s,une opcic:tI and mechanical fea[llrcs as 
rhe ~o. 42, except chat no Bertrand lens 
is suppl ied . Where exa minatLon of the in­
terference figure w ith rhe pinhole eyepiece 
only wi ll sufllce, rhe No. 43 \1icroscope 
offers a low cos{ inS(fUIl1CllC of a Lju:di[~­
fully compar:lhlc w idl the ocher Spencer 
Polari 'l.ing Microscopes . 

STAND 

The scand is s tandarci in di mensions : 
l03ml11. frum oprical ax is ro arm, 
132mlll. from [able [Q $Cage, and 
64m lll . abo\'e [he s tage . 

The coa rse adjustment, by d iagonal 
rack ,and pinion, provides , I move ment 
of 70m m. A dove tai l slide permits 
32111 111 . additional excursion. 

The 1T1lcrometer screw-type fi ne aJ­
jllst lll eJ1 c is g raduate d CO show 
.OO2SmlTl. of moycmelH. 

BODY TU BE 

A large sized hod:-- cube wieh standard 
di:ul1cter eyepiece rube and pinhole 
eyepiece is included. 

The analyzer, a Polaroid d isc of op­
tical q uali ty, is ava ilable in either a 
fixed or rota table mount. 

A qllick-change cCl1(crable nosepiece 
wi th chree ubjcctive centering rings 
or a tri ple rcvolv ing nosepiece may be 
spec ified . 

STAGE 

The 12Sl111l1. plain bearing , revolving 
stage has the periphery g raduated in 
degrecs w ith a vernier reading to chree 
minu tes of arc. A centera ble s tage is 
suppl ied when a Don-centc:rable re­
vo l ving nosepiece is speci fied . 

" 
SpOlar POltlTizin" MirroJ,ope No. 43AC. 

SUBSTAGE EQUIPMENT 

The No. )33 N.A. 1.0 condenser in­
cludes a Polaroid disc in a gradua ted 
ro cauhlc mount . 

CALlINET 

The microscope comes in :l leachcrcc [c 
coycreJ h:lI'JwQod cabinet wi[h a 
\'ch ·ct-lincd acccsson" case, lock, and 
kcv. . 

Cat. 

No. Descrip tion Price 


4}AC Spencer Polari zi ng MI croscope with ­
out Bertrand lens. as descr ibed, hav­
ing Poi:lroid polari zer an d an alyzc::r , 
stan dard en;:piece tube . pin hole e ~·e · 
piece, rOtuable analy zer , quick­
change (enrerable nose piece Wi th 

th ree objeClivc ccnter ing rings, in 
cabi ner, but without objec tives, eye ­
pIeces, or com pensarors 

43UC 	 Spencer Pola riZi ng Microscope , same 
as abo\'c, but wit h non-rota table ana ­
lyzer 

43 :\D 	Spencer Polari zi ng Microscope w ith . 
Out Bertrand lens, S:l llle as No. 43:\C 
but with a non-centerablc, triple re­
....olving nosepiece and centerable 
stage .. 

41BD 	Spencer Polarizing Microscope, sante 
as :lbove, bur with non·ro earable ana­
lyzer . . . ...... . . . . . . 



Accessories for Polarizing Microscopes 


Strain-Free Achromatic Obj ectives 

All Spenc(;r St rain- Free Objel:(i\'e~ arc 
pLt i n l~' mar ked \\"ir h the equ ivalent focll s, 
the numeri cal apermrc, and rbe init ial 
magnification. Thc~- an; corrccccJ for a 
(ll bc length of 166. 4111111 . The llIagnific l ­
rion resul t ing fro m a ny comhinarion of 
ubjecti"e allJ c)'cpic<.:c is alwa,n rhe: pro ­
J uC( ub raiilt;;d by lTIu lt iplying [()gcrhcl' the: 
in itial magn ifica iol1 of rh<:: ob jec ri \'c :lnu 
til a t of rhe c ~TeF'iccc. T he Spellcer o b jcc ri \ ' C'S , 

eyepieces, ;!nd condensers arc des igned 
co work together and, whe n used i n proper 
combinat ion, w ill gi ,'c rhe (lOCS[ n:s ults . 

j\ ]l Spe ncer Strai n-Free Ob jectiv es listed 
are corrected fo r a (OVtT g lass th ickness 
of 0. 18111111 . 

Equi\'. Inirial Nil' Workmg 
Car. Focus Mag nili­ merical Dista nc!.: 
No . in mill. cat ion Type Aperture: in JIlin. Price 

1270 48 2.2 dry 0.08 52.5 
1271 40 2.8 drr O.OS 35.2 
1272 }2 4.0 dry 0.10 21.0 
1274 30.2 3·5 drr 0.09 24.1 
1275 25 5.1 do· 0.17 21.0 
1280· 16 10.0 dr)' 0.25 4.5 
1284 S 20.0 dr y 0.50 1.44 
1287 4 44 .0 dr~' 0.66 0.63 
1290 4 45.0 dr~ 0.85 0. 20 
1291 3 60.0 dr)' 0.85 0.20 
1295 1.8 95 .0 oil im ll1 . 1.25 0.13 

" [ his objective is separable. When [he front system 
is removed, the back system bl!"comes a 3211 un. 

Cross Hai r Erepieces 

Cross Ha ir F~'epicces fo r Spencer Polar· 
izing Microscopes have focus.ing eye lenses. 
T hey arc m ade tn large d i a lll ete r , 
30.00rnm. , fo r I1llL fO SCOpCS h av ing rhe large 

d ia mc rer eyepiece:: ru bc, as we ll as io s rand­
ard d ia merer, 23 .22111111. An adaprer is 
l is ted to fi t the large diame ter eyepiece 
tubes so du e scandarJ Jia mcrcr cyepieces 
may be: useJ . 

Cat . 

No. lxscription Price 

~Cros~ Hair Eyepiece, 6X ~ [aJl(h rd 

size . 
Cross H,lir Eyepiece , oX stalldarJ 
size. 

449 Cross Hai r Eyepiece, lOX stanJarll 
siz . 

4j1 Cross Hair Eyepiece, 5X la rge sir..:. 
4\3 Cross Hair Eyepiece , 8 X lar~c sn~:: . 

4\' Cross Hair Eye picce, lOX Lirge Sl·tt" 

456 Cros~ Ha ir Eyepiece. 15X L'rgc sIze . 
457 Cross Hair Eyepiecc. 20X lar~!.: si ze. 
))0 Adapler for Handard size e~'cp i cccs 

in larj:e ::-yCPICCr.: rubes. _ . 

Pinho le Eyepieces 

C:n. 

~o. DeSCri ption Price 


546 Pinhole Evepiece (srandard dIameter, 
23.22mm. ) ...... . .. .. . . . ... . 

)47 Pin ho le Eyepiece (large dl,ulH:rcr, 
30.00mm.) .. . 

N osepieces 

Ca t. 
1\0. Description Price 

450 Double Re\·oh in!; Nose plcce ( non· 
centerab le) . ..... . 

45) Tripl e Rcvol ving Nosepiece (non ­
centerable).. _... .. . .. . 

460 Quadruple Re\'o]\'iogNosepiece(non. 
centerable) .. 

462 Quick -Change Nosepiece •. . 
463 Ob jective Centering Ri ng .. . 

f ypltcu: /rfl, S/(JlJt/(lfd di(llJl(ur; emlrr, /,rrge dim"'t"; right, piJlhD/r ({lid No. 550 adaprer 



Substage Equipment 
Suhstage c:LJl1ipmcn r is described com­

ple[e1y in [h e incrociu([ory m'Heri;1 !. The 
fo ll ow ing charr shows [he mi croscopes 011 

w hi ch (h c: \" may be l1seJ . 

Substage 

Cat. No. Mi croscope Cat. No. 


52::1 
)29
»0 
»' 
SB 

}7, 3',1 
39, 40, 41 
)9, 40, 41 
)7, )9 
42 , 43 

C :t! 

No. Descri ption Price 

COlllblllcdCondcnscrN.r\ 1.)Owlrl1 
I :> !III) Ij meter A hrcns prism pola ri zer, 
BioluSic:d Style , \\"it h cxtr:l N.A. ,1.0 
top cleJllent and upper and lower Ins 
diaphragms .. 

')29 	 Combined Condellser N .A. 1.0 WiTh 
12 mill imeter Ahrens prism polarizer , 
lI iological SI)'ic . 

5JO 	 Combined COIlJenscr N.A. 1.0 wirh 
12 millimeter i\ hrcrls prism potuizcr, 
POfowa phica] Sty h:. 

5)' 	 COl llbincd Condenser N.A. 1.40 wi th 
15 mil l imcrcr .\hn;ns pnsm polarizer, 
Pctrograp h ic a l Srrlc. wiTh an extra 
N.A. 1.0 top clement ;tnd upper amI 
]IHH; f iris diaphr:1grn . 

)JJ 	 Combined ConJcoscr N.A . 1.0 wirh 
Polaroid polarizcr. Pc::trugr:,phical 
Slyk .. 

534 	 UI)l'cr Condellser EkJ11 t llt 1'\ . . \ . 1.15 
for \1S.~ with NOli. ')}:) ;l1 ul sn CVIl ­
denscrs 

526 	 Iris Dia phragm mounted lx:luw po ­
lar izer (for Nos . 529 and 530).. . 

Graduated Quartz Wedge 

The Graduated QlIaf[z Wedge consists of 
rhree princ ipal F'arrs: <l y'u<!nz wedge with 
a sca le 011 (he: (OP surface mountcd in a 
slide; ;t holder which clam ps o\'(";r the top 
of the body rube .111 cl contains the cross 

itnc JI SC and a [Jnia roid disc; and a SPCC i;11 

R,llll sJ en eycpiecc which may he foclised 
on t he s(ak anJ cross Jines. 

The gradua tions on the llll,UTZ wedge art: 
from - 500 to +2)OO!llJ..l.. with lines at 
l OIllJ..l in ten"ah. Estimates can he made to 
21llJ..l. The li nes <Il'HJ numeral s arc engra\'ed 
rhrough a semitranSpal"CIH mcw/ izcd sur­
face. Afrer rh e engrav in g. thc lItetal is 
~1I 5eU t o the qu:ut /. 50 tha t the e ngra\'in g 
IS pennanen r. 

The grad uations a ppc:<1r brigh r on a 
semi transparent a rea a( rhe edge of the 
field. This consrruct iol1 con (rihutcs ma ­
rcrjall), (0 rhe comfo rt <lIlJ case of making 
,,((urarc quan (i [;I (1 vc measu rCLllents of 
birefringence . 

Cit. 
~ o O(;scription Pl'l ce 

))5 G ra du:ncd Quartz Wcdge complete 
as d(;S(ri pcd a bo ve . 



Mecha nical Stage 

AII Spencer Pol a rizi ng l\1icroscopc Stages 
are dri lled and rapped to rake rhe ~1echan­
ica l Stage No . 495 . Ie is ea5il~' 3ccached, re­
vol"cs w i th the st:lge, and when remo\'cJ, 
lea\'cs a clean, e\'en surface. T h is stage h~I S 
,I larcral excursion of 75mm. and :l co-and­
fro mO\'CmCIH of 2') lJ1 m. lc is graduated 
in milli mcrers with n:rn icrs read ing [Q 

0.1 mOl . The re ;u(: opcr;l(ing hurrolls on 
eirher side of rhe mic:roscopc::, ,l\',lii:1h1c for 
either hanel. 

Cat. 

No Descri ption Price 


495 	 Mechanical Stage for Spencer Polar· 
jzing Microscopes. In icarh crcttc 
case ........ . . . 

Compensators 

Below arc li stcd accessories fur de ter­
mining rhe nature of birefringence. T hese 
;lrc ill mcta l Illounts li [[ ing [he sloe in the 
lowe r (: nd of rhe body cubes of ;t Il Spellcer 
Po la riz ing Microscop.:s. T he mount: is 
marked 'vvl [h all arrow [Q ind lca[c [hc 
J ireccion of [he re [:1 rdcd or so-called slo ......t 
ray. 

Cit. 

No l)~·s r r i rrion Price 


540 Full · \\'ave Plate, Is(. order red. 

542 QUltrrZ \\' edge, 1 ro fir onkr . 

')4.4 Qu.lrter, \\"u\·e PLlte. 

\45 Becke Aperture Plare. 
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