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‘Questar

UESTAR 15 a beauriful, compact 20th cenmury relescope of great

power and versanility. Its superb new optical system embodies the
farst basic discovery in telescope optics for 200 years. These optics belong
ter the new family of canadioperic or mixed lens-and-mirror sysvems, which
permit Questar to compress, by oprical folding. a full-sized 3.5 inch
aspronomical welescope of 7-foor focal length into a sealed cube only
B inches long,

All Questar’s advantages soem from chis ulifta-compactness of irs
anicque design, for it is only one-tenth the size and weight of conven-
tional telescopes of similar optical power. Thus Questar may be said m
have freed the relescope from the aditonal 18cth century farm in which
it has been frozen, and lifeed from the welescope the ancient burden of
sheer bulk and weight thar has made it 50 awkward to set up and use,
and so difficul o carry and score.

Eight years of research and development have served o perfect the
long list of parented improvements that distinguish Questr from s
pltﬂtﬂtﬁ!ﬂi. The MPP}' sesule is chat Quc!h.t s not one, bug several
mstruments. It does many things superbly well. It does them so easily
and convenently that you will probably wonder why someone had nog
thought to build such an instrument before. The answer, of course, is
that is was not possible to do so until the new lens-mirror oprics were
discovered, Oaly then could the old dregem of 2 linle gianr, a mighty
midget of celescopes, ar lase come true,

Mow Questar 15 at hand. You will find it mose fun 1o use than any
telescope in history. IF you are considering the purchase of a relescope,
we think thar Questar is the one you should buy, because we honestly
believe it w0 be the most rewarding all-round instrument obrainable. We
beliewe that you will probably keep your Questar no matrer whar other
IFLECMEL TS FOUE PUFsE Mmay I.I]Iiﬂuhr]]- afford, for no odher rtlesmp-: i
provide so much entertainment to your family and yoursell over the years.

Questar's price 15 $793, camplete in velver-lined cowhide fitted case,
wirth all accessones. Your check or money order for $200 will reserve
your instrument, with balance C.O.D. Shipped in metal and fiber Leverpak
deum containers by Express Collecr. Questar Corporation, New Hope,
Pennsylvamia,
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In this booklet we propose to tell you in derail abour Questar and
what it can do, with some brief notes on the history of telescopes, the
care of fine optical surfaces, and a section on whart to expect of a small
telescope. We hope some of this may prove interesting or useful, and we
beg forgivenesi if we have been either too technical or not technical
enough.

Chuestar is:
1. A complete portable observarory,
2. The first safe and distordonless solar celescope,
3. A perfect telephoto lens,
4. A superb terrestrial and spotting scope,
3. The new long-distance microscope,

The Portable Observatory
—in one-balf cubic foat

Questar comes in a beautiful velver-lined ficred leather case of Arse
quality, whose colos, a deep maroon, serves well to set off the blue and
silver instrument. Individual leather pockers grouped on che door panel
hold all accessories.

The 7-inch rim of Cuestar's base slides wnder guides thae hold iz to
the floar of the case, so thar it ravels free-standing, fully protected, while
touching only the floor irself, Since it cannor wouch anywhere else, no
chafed holes or shabby spors will develop, Nothing projects beyond the
7-imch base circle, when the barrel is held ngidly verucal by its clamp’in
altioude.

Until mow, conventional instuments large enough for semous work
have had 1o be dismantled from 3-foor mipeds, disassembled into several
parrs and stowed in grear coffin.like wooden boxes which hnally could
be lugged abour. Only these who have pur up with the nuisance of un-
limbering and setting up & traditional welescope can fully appreciace the
wonderful convenience of Cluestar, which needs no assembly at all and
is always ready for inssant use, Only those who have staggered forth
into the night with eight feer of assembled telescope rube and tmpod legs
can fully appreciate Cluestacs tiny size and feather lightness, CQuestar
in irs case compleve weighs less chan 12 pounds, and the case measures
bur 74 x 8 = 13 inches, or one-half cubic foet, The problem of where
to stofe @ cumbersome INSIUMENE NOW CoASES O €Xist. The amateur no
longer need impose 1 luge appararus upon the family living space.
Schools no longer need think of aswronomy in teems of costly rotary
domes 1o house wadiional instruments, when even the smallest school
can now afford o keep an observatory on its microscope shelf, We hope
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tor interest schools in the idea of acquiring Chiesear a5 4 community
project, so thar everyone, ynunﬁ:nd old, may have the unforgettable
evation of celestial objeces, for which

experience of direce high power o
there is no substitute.

Questar slips our of s
case all in one ]'.in:f_-, n_—]dp
for work, There is nothing
to assermble. It is in its
altazimutt form for peneral
use, sinilar o the mount-
i Off o sureeyor’s ransie
telescope, which points up
and down i alorede and
turns fight and lefy in azi-
muth. Any conveniens fag
surface —cabletop, window-
sill, wall top, shell, or whatever 15 at hand, may serve a5 base for im-
promptu observing. Remarkable fexibidicy is afforded by Quesiar's
unique rodating barrel, which inclines the eyepicce o meer the wser's
eye at any angle, permiting the nstrument to be comforrably used withour
serain from many unuesual sinmcons and placements

At the suggescon of Dr. Warner Schlesinger, Direcror of the Adler
Planetariuen in Chicago, provision has been made (o mount Questar on
any automobile. It attaches readily o 8 window glass, which then may
be raised or lowered to the mose convendent heighe, In this simple man-
ner, the tounng matonst may apadly brmg the full 160 diameters of
Questar’s magnification to bear upon whatever objecr, near or far, arouses
hes inferes:, Jllillillﬁ Cluestar's tillr m@ss [0 ghe grear mass o the spi-
|:i.n|.1n.rr Car resulis Fdfr:r.’l :-uﬁdjl;}' |ml :.::J:Iintsj nr imasf_

Qruesrar, in its palar egnatorial form, combines all of its unique features
to provide whar is probably the most comforable observing position so
far discovered, theteby oreaning the precise conditions for the Ereatese
sharpness of vision. The equatorial mounring used by all grear telescopes
is essentially only an altazimuth telescope rileed just enough 1o align one
axis with the axis of the earth. The tilted axis becomes parallel with thae
il'ﬂﬂ.sifﬂ!]' line jarming the earth’s souch an:d noeth I'rulti. arouad which
the earth acoually rotates.

The chiel sdvantage of this polar equarosial mounting is thar once
a sear is in the Aeld of view it can be kepr there and followed by a single
adjustment. Another advantage is thar seming circles may be used, for
now the stars on chares, including Chuestar’s charr, are seen to be described
in declination, which is distance in degrees ahove or below the celesnal
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equator, and righe ascension, or movement due o the rodanon of the
carth 1n the passage af rime, The numbers on the SEITINE cipcles ol the
rl:'h--r..:-:sr\u_- Flow n:._*.-..rrfsp-nmi 1o the coordinate numbers on the sear cha.

Cuesrar 15 tileed ineo it equatorial form by pushing three seurdy legs
inga the precision reamed hobes provided an the engine-turned base cast
ing. The mitrament 15 in balance without the use of heavy counter.
weighes, Its center of gravity is low, with conceneration of weighe in the
bage, and feer widespread for uemost stabilicy. By this excellene geometry
and SJIII.F\IIE bast l.':l.'il'.‘;-ﬂl[ Micans, {:'ll.-l.'ﬂar is elevaeed so thae des tycpicce
and contrals are raised approvimarely one foor above the rabletop on
which it stands.

Many advantages result from this basic new conception of a rable
top equatorial telescope, For example, ciairs and tables are everywhere
in the world, and being of nearly vniform heighe, will always present
(Juestar s eyepiece snd controls o che seared observer in the same nosmal
j.nd CiMl =M e 1.'..1!.' The t:-!:-xr'rl.'or Lo 1R |||rr1-;.|-|| r.i...,ll'l!.;_ seritrh “l_' :||'|.1!.'
now study the sky above him by looking comfortably down, a5 into an
imclined microscope,

Ini this casy posture, the abserver 1s at resy, in the normal, casy antigude
of srudy. His whale |.'-||-.|:,' 1% ungtraned and relaxed, and dhe reging of his
eye is h.:ng nounthed without the hindrance of 3 benr or tesred neck
He may fest his =lbaws om the table, ot chan v hand, of cover with p.:llm
his unused eye and shift about in casy fashion while observing for ex-
ternded |14,-::m|-'.. Mo user of convennonal instruments, which have nat
LI1u|pHI:..I thieir form i two full centurres and are snll made ||.--:|'.|'!.I 1 thesr

.

it

eighteenth century patterns, has ever expenienced this kind of comfor
With Q'-IE"HII' the chsefver no Jﬂ"l'LEL‘f need rire himsell in strained, awk.
wittd, unnarural postures, He needs no stepladders nor sets of boxes nar
adjustable chairs o aleer his smnding or searing height. He need nog
crane his neck o follow an eyepicce whose height and lecation change
by several feer for different objects. He need not strain to reach a Ander
above his head somewhete in the dark, for at the fick of his finger,
Uheesiar's eycpicce itself becames the fmder i:j'r|1i1:|.l: ton, while rl.'epiﬂ'r
and controls can only vary their position by mete inches from his eye

The center leg is adjustable, so that Questar's inclined axis may be
pointed roward the norh star, and the polar region, from any kaooude
from Canada vo Mexico. This axis, which passes also chrough the ad-
_Il.lir-:ll'!-h |t_q. need 1'ln|g' peoine o the ge eral VECHELY af Paolaris, since the
benehr of f-:‘:l!-.':-.'r:'ng & Stdr an one smooth afe, which the ]1-|1|.:r fq'||.1[|'ld'|.i]
mouniing permits, instead of o senies of ng-mg mogons, does not de-
pend on exact alignment to give splendid reseles, This leg is permanently
assemiled, so that no pare of it could become accidenmlly lose, and all
the legs have special rabber tips

wWhen fa{il'l_l.: south, the obterver has the most inra,'n:-tnng part of :I_pf
\k} betore him, the pat ol Ereatest inperese for wisual work, Here are all
the T-ldu.:ts. the moon, the celestial EQUALO, amad eclipric, from which tlie
visible planets never stray by more than 2 degrees. With QQuestar’s sear
chart, the major objects in the skies may be idenified throughout the
yeur, and details of the moon identified by the lunar charr. Narurally, too,
a tablerop (s the obvious place for notes and books of reference.

Unlike the shaky pendulous long mubes of conventional instruments,
that tremble at the slightest touch or breeze, Chuesear's stiff shore basrel
15 immovable, 1s penod of oialluton very shor, a fracton of a second,
The result is that Chuesrar's image s pracoically as sharp and steady as
the image of a microscope. It is not blumed by constant needless motion,
It does not commence to shiver the insant fingers touch the focussing
knob, nos is that knob somewhere up above one’s head; chere is nothing
o reach oot for ar arm'’s |E‘I!E1Jh.

The supreme touch of practical luxuey is furnished by the buile-in
synchronous electric drive which keeps Questar pointing continuously ar
the same object in the sky, By preciscly neutralizing the rotation of the
earth, it keeps objects quite stagionary in the field of view of che eyepiece.

G]:—rraling on 11% vale &0 E}'Elt house currens, the elecone drive also
acoipares the l:I'lj.[_fJ-'t'{'l‘l fi-inch rl_!.:‘.'rli ARCEASION SR |e. whl.-l_'h thus I‘rc\{-l:ll'l'u_-'i
3 sideresl clock reading o 4 minutes of wme, The dnve is smoeoth and
imperceptible. It is free of falver, jump or backlash, It is nearly noiseless,
is totally enclosed and its scaled gear train runs in oil, sufficient for a

el




century of use, The special motos winding used was developed by Quesrar
for the eliminanon of heat

Liberated by this modem refinement from the necessity of manual
following, the Questar owner is free to concentrate wheolly upon observing
and the problem of perception near the limit of vision, He will, of course,
improve his visual abilities with practice, and will become bener able o
enjoy Questar's powers of resalution oo the full,

Cruestar's outstanding performance is especially evident in observing
planetary detail, possibly the mose rewarding field for che amasear. It
excels refracting velescopes of the same apenure by the complere absence
of spurious color in the images, and it is superior (o reflecting relescopes
by its spiderless closed tube and the perfection of its images over a wide
field,

The Frrst Safe And Distortionless Solar Tefr#ﬂpr

Since Galileo, men have tried to study details of the great SUNSPOLS
that wax and wane, and wheel from day vo day across the dazzling face
of the nearest star, our sun. During his lifetime, the solar disc was viewed
by projecting its image upon a white card o¢ sceeen from the eyepiece of
the telescope. This primitive method is lacking in sharpness, and the
inense beam that must traverse the eyepiece lenses, although exceilent
for lighting cigarettes, quickly ruins the cemented doublets of modemn
highly corrected eyepieces by boiling out the cement. Thus, noae bur the
sighteenth century eyepieces of Huygens o¢ Ramsden types could be
used, whose :irlEﬂE lenses suffered less from heae.

The sun is best seen by direct observation. This method depends on
some armngement to keep the blinding light and heat from entering the
observer's eye, Previous dispersion or absorprion devices have always
been applied near the very hot "burning glass” image of the sun at the
focal poine of relescopes. Incredibly enough, no one ever thoughe to
diminish the solar radiation save wfter it had passed through mose of
the instrument, warpuig lenses of mifmors, heafing air within
the tbe, and sometimes damaging not only eyepieces, bur obierver's
EYES a5 well, For dark-glass filters have been known to beeak from heat,

It has remained for Questar to produce o simple flter which keeps
the harmful concentration of heat ffom eatenng the telescope at all. Ig
complerely shields the instrument from all the solar mdiation, except one
pare our of fifty thousand. Questar's solar filter consists of & measured
thickness of chromium metal deposited on glass, which is placed over
the front bens. It rejeces the sun's radiagion by reflecting it away insoead
of absorbing ir, thus both Alter and telescope stay quite cool o the
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vouch on the howese day, The choice of chromium is a happy one, for
SINCE I05 transmission curve in the visible specerum is practically a siraighe
line, all coloes ate truly seen ar their reduced intensities. Tt extreme sur-
face hardness resists abeasion, so that it requires no special care.

The sun’s face may now be studied with Quesrar in safery, comfore
and steadiness of dewmil previously unknown. Since Questar is prevenced
from watming to the sk, no internal convection currents or wafped
optical surfaces are set up to spodl otherwise good secing. The gain in
steddiness and clariry of image is ar once apparent. By not falling off
afeer the first few minures, chis sharpness serves 1o demonstrate how
much of the poor seeing experienced in solar work actually originates
within the tubes of convennonal inseruments chemselves. The highest
powets may be used ar unimpeded peak perfformance with Questar for
extended periods qnfl:.bsﬂ'-'ins.

Questar's synchronous elecric drive again provides the final touch of
luxury for observing. Ir keeps the sun's image quietly immovable in the
held of view. This fearure alone makes group demonstration and group
observing pracrical and simple, for without automaric following, the
instructor formerly was kepe busy adjusting for each srudent, who often
got lintle more than one flecting glimpse of a moving objecr, Classroom
aseronomy ac regular daynme hours now becomes easy and convenien.

A Perfect Telephote Lens

Not only will Questar photograph everything char can be seen through
it, but it will do 5o in a variety of ways, No color filiers or supplemenrary
lenses ate tequired. Its direct primary image may be used upon the
smuller hlms, and eyepiece projection may be used for negatives of great
flze,

Additon of merely a ground glass, filmbolder and shutter, makes
Questar a complete telephoto camera with the enormous focal lengeh of
42 inches (1070 mm.} working ar f112. It may be focussed down to the
fantastically close dismnce of approximately twice its own focl lengrh,
The 3% mm. camera body to be preferred is one of the single lens refiex
type, with focal plane shurrer,

Mo supporting cradles or mountings o focussing jckers are required,
since Questar is already elegantly mounted with slow motions and a
clamp in altioude.

Unlike otdinary telephoto lenses, no special setting needs to be esti-
mated for inf::g] m:nq:::.nl'm there is nuP:Jf:mu_ic u.Ebm:i.nn_ Thete is
no secondary and no lareral color, There is no coma, asmgmatism, nor
distortion,
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In all instances, the performance is supetior to existng relephoto
lenses because Questar's optical system approaches much more closely
the theoretical perfection of defimtion, acrually achieving the physical
limie of resolution as defined by Lord Rayleigh on the basis of the Airy
disc. Unlike camera lenses, which provide sharper images by using
reduced aperrures o minimize their faults, Questar offers higher resalving
power with increased aperture, This means thar there 15 no need to 'stop
down™ for critical sharpness when photographing with Questar. Both
light-grasp and definirion are at the maximum simulfancously, a new
experience for the user of phatographic lenses.

A Terrestrial Viewing Scope And Spotting Scope

Quesmar is unguestionably the finest telescope ever offered for terreserial
obsetving. Heretofore the great size and weighr of the asmronomer’s long-
barrelled instrument have kepe its supetior abiliies from being much
enjoyed in this pursuig, as did irs inverted and reversed views.

Now the full powers of such telescopes are ar our command i an
instrument scarcely larger than a telephone, which shows everything
coerecely right side up as & matcer of course. Sunding less than 9 inches
high, Qruesear was designed for desk or rablecop, and to fic into any
bookshelf. Placed upon a manrel, it is more than an elegant conversanon
piece—ut i3 4 goadd companion, )

By keeping Questar always ready and at hand, we are free o use it
easily and often, as our fancy or events suggest. For one thing, we are
then able to swing it inee action before the bird has fAlown, or the parade
has passed. For another, there is now no packing or unpacking rhat
might tend eventually 1o spoil our pleasure. There 15 a sensible and very
human rendency to at fitst postpone, and fnally stop using altogether,
any insorument whose seming-up and taking-down invelves a lot of
wirk, Mow Cluestar has removed the work, snd what 12 left is sheer
£0JOFMenE

How can we explain to those whose experience with telescopes may
have been limited to field glasses, jusc whar Questar's gieat powers of
magnification really mean? The chief thing, of course, s that the view
is narrow and the ohjece seems very near. The bird, the Aower, the leal
or child a hundred yards away, are cnsply seen as though within our reach.
We read a watch ar a chousand feet, and plainly pick our wasp from fly
and bee. Whetever we tum 0 the country landscape, nature reveals &
thousand secret faces, and new surprises daily await our eyes. In all chis
astonishing wealth of detail it is 5o casy at high powers to gee lost, that
we often need the finder 1o locate our closc-up scene. And one never
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quite gets used o seeing abjects cleatly that bhave wotally escaped the
naked eye,

The city dweller also has no lack of splendid views; indeed, he may
have severl vantage points from which to look. Perhaps there 15 o harbor
ro explose, Everywhere the tasks of men go on, and then, after dark,
when lights come on, the texrures of drab things acquare distinerion, as
light and shade create another own,

For rarger shooting, Questar has no equal, Ar the privare mnge of
Mr, Walter Stocklin, a disgnguished marksman, not only were buller
hales in the black well seen, bur small pr.irl.t and hm-:!wri.ring WEDE :Emrlr
read ar distanees up ta 300 T.II'I.‘I.I. s fear Mr, Srocklin found |5-[-:|nisl1ir|3
and quite beyond the grasp of convenrional instrumenrs. Quesear's
magnification of 160 diameters presented 2 view of the 900-foor targer
as though it were bur 3 feer 6 inches distane from the cye.

The New Long-Distance Microscope

The long-distance microscope, & wholly new and previously unknown
optical instrument, is now available in Questar. A new expenence awairs
both expert and amareur, for Quesmr can be contnuously focussed all
the way from infinity down o 7 feet. The exguisive definstion of a superb
astronomical relescope can be tumed with seartling effece upon all obpecs
in this asgounding range,

Conventonal insoraments are physically lmited o viewing objects
no nearer than several hundred feet. A 3beinch refractor would require
a wbe a dozen feet long, to focus at 7 Feer, To cap this absurdity, it
worild also need a new lens. Even binoculars or low-powered m:ljuﬁ
scopes are seldom able to focus on things closer than 30 or 40 feet.
Cluestar’s exclusive intemnal optical leverage system with fixed eyepiece
permits the exploration of the near with such memendous powers, that
here, for the firse cime, is 3 microscope thac works ac s diseance.

The result i3 invariably thelling, even o the most experienced persons,
Lowly weed tops become symmetnical bouquets, the bee ar the wild-
flower 15 a monster of terrifying size. the fedgling suddenly appears
mere inches from rhe eye, each hair and fearher razor sharp and crysal
clear. The nawuralist wall now be able to secure closeup views or pictures
of wild life from distances char do not alarm the animals or birds, and
without recourse to stalking blinds or remore conerol cameras.

Industry will discover many uses for Questr, Standing safely on the
ground, the exacr condition of elevated strucrures hundreds of feet high
may be examined or photographed in color by the steeplejack or rigger
Dangerous processing may be minutely warched from hundreds of feet
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away, meters and gauges read as clearly as though they were but two feet
discant, instead of 320, mareer ar whire hor remperature may be studied
from remote positions, and interior walls of long hollow structures may
be examined inch by inch,

DISTINCTIVE FEATURES

If people exclaim ar Questar's handsome appearance, thar 15 because
it is designed simply and in the wadition of funcional vnlity. Conceived
a5 an insrrument for quick, convenient use, i hecomes namnlly an
ohjecr for adomment of deik of able. Its color scheme was kepe to deep
Blue and silver with that in mind. Its mels are honestly engine-tumed,
in variety of rexqure and polish,

The gem-like depeh of color in Questar's patented star chart and moon
map is due to the surface eanment of the mewal, These maps, like the
large circle, and name plates, are anodized by the elecirolyic process
which changes the surface of the polished metal into & layer of clear,
hard, eransparent sluminum oxide, 2 kind of corundum or sapphire. This
protective coating has sub-microscopic pores which accepr translucent
dyes. The meul is engraved by ctching through the anodized surface,
and the sunken areas or lines are flled with coloted enamels.

Same 340 stars are shown in six sizes to indicate srars larger than
the Gfth magnitude. The three brghtest stars of each constellation are
designated by the Greek lerrers alpha, bera and gamma. Tumning the sear
chart, to match the earth’s romanon, reveals the constellations as they
nse, while hiding athers as they sink below the honizon, Thus the stars
on the other side of the chart correspond to those hidden by the earth,
The chart gives accurate positions by hour angls or nght ascension
(celestial longiude) and in degrees of declination (cclestal latitude
dismnce norch or south from the celestial equaror).

Mo longer need the observer hold complex star chares ar arm'’s length
overhead and fce i various directions. Questar's chart cakes the place
of rwelve because its rotating feature eliminates the need for a sepanre
cham for each month, In wse, Questar is simply pointed south, where-
upon the obscrver, while comforably seated, may identify objecrs by
comparison with the chart. The amount of data, its sciles and color
contrast, have been curefully chosen for maximom readabiliey in dim
light. Because the planets move, they, of course, cannot be shown upon
the chart.

The star chare slips forward 1o become a dewcap, guarding the front
lens against fogging on those moist nights when glass or metal objects,
like aucomobiles for example, radiare their hear and become covered

(1)

-

with dew. Under the star char is 2 large map of the moon sheathing
Questar's tube, All parts of the lunar chart @n be examined beguse the
whale telescope mbe is rogarable shour 105 axis in che mqum:ins, The
eyepicce may be inclined ar will, a fearure of the greatest convenience in
50 versatile an instromene.

The barrel is supported wholly at its rexr clasure by Questar’s patented
double-U form of fork mountng. One side arm camries the declinaion
slow motion and the other the clamp in declination. The knobs are of
rwd Bizes fos recognition by feel in the dark, and are hollowed for lighmess.

An Ll pidtant inncvation 15 the lurmwd [Em,-j.l:nr method of mounting
the primary mirror on a thimble passing through ics pedforared center,
with plastc shims w keep the glass away from heac-conductng mewl,
Aside from this suppom, the mircor is frec-sranding in air, with conse-
quent mechanical and thermal seabilicy, The long thimble is dry-lubricated,
and free to shde along 1 stainless sreel rube, permitming Questar to focus
from infinsty oo the unheard-of shom distance of only 7 fecr, by moving
the thimble and miror only chree-quamers of an inch. Withour this
ngenious method of internal focussing, we should be obliged 1o move
the eyepiece through a distance of several feer to achieve a similar range.

Another unique innovation is the builtin inder, which projeces a
clear, sharp, wide-field low-power view into the single fixed eyepiece
whenever the main erecting prism is thruse aside h].- its actuating lever.
Thus & finget-ick ar any time brings either system’s image to the eye.
piece. The user never has to grope in the dark for a finder eyepicce and
stand practically on his head vo use it. Ae choice, or for the most exacting
work, the eyepiece may be used without the erecting prism, in the main
optical axis. [n this form Questar is sharpest, and the image is inverted
i the conventicanal ascronomical manner,

.'-.rl'lung the wvital sefinements baule mneg Qunsur thar mransform I“’"E
hours of uh.l-ctvih,g from dnnl&t-q.r into releyed p!ﬂ.iwe are the FOCArY
controls and hnger-fick levers, Slow motion knobs sre completely with-
out backlash, and are designed to work for a cenpory withour ad justment
The romry focussing knob runs in nylon cheeads, and indicares the point
of focus by its own position,

Questar's rwo small levers bath acruare and indicate in darkness by
the user’s sense of tauch. The side lever ar the right conerals the prism,
as previously mentioned, The top lever causes an achromatic negative
lens to swing ino place which doubles eyepiece power when desired.
Those who have oried w quJiEII l:l'l-ﬁll.lgh the tiny fenses aof conventional
high-power eyepicces will especully appreciate this modern amplifying
lens, which extends Qluestar's effecrive focal lengrh from 42 to B4 inches—
a full seven F::'I"'pﬂmilﬁng use of the sujpetiar .II.TEEI' EYEPIECEs, whise
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higher eye-points make them more comforuble w use, particulady by
those who wear eyeglisses.

Thus. two moge innovations result from Questar’s basic concepe of
merging telescope and accessory, of the finger-tip coatrol of auxiliary
oprical elements buile right into the instrument—Clestar has rwo focal
lengehs, and each eyepiece has three powers instead of only one.

All these built-in fearures that sec Questar aparn ure geouine advances
in conception and design, calculated o make the use of the insorument
an unfailing pleasure,

Many advanced engineering features are not wisible 1o the eye, such
as the lavish use of nylon bearing surfaces for the fGnesr. smoothest
turning, and to insure chat no lubrication should be required for periods
of many years. Nor obvious ar firse sight is the system of convenient
and safe curches for quick motion. Not evident at once is the doubly-
sealed gear train of the synchronous elecuric drive, perhaps the simplest
ever buile into any relescope. It is so devised thar once sramed, there
is no lost motion ar all throughout repeared settings. The sealed oil-
filled motor is the finest available and incorporares o special winding
and a specaal non-magnetic ingernal shield ro eliminate hear. It runs on
60 cycle 115 volt alternating currens. An inexpensive adapter may be
obrained, permitting its use from a G-volt car bamery.

To insure against comosion, CQuestar's fastenings are of stainless seeel,
the serangest and most costly engine tumed screws procurable being used.

To demonstrate Questar, one need not wait for night or dear skics.
The petfect clarity and enormous magnification of the telescope may be
shown anywhere ar any tme, even in the smallest of rooms. We need only
make sure thar the test objects are extremely well slluminated, so that
the image does not become too dim with enlargement. The solar fileer
may be demonstrared on & white hoe lamp Alament just a few feet away.

It is very rewarding to show Questar to the old-timers, the real optical
expetts, and fecl their pleasure. Me. A, G. Ilagalls, who as an ediar af
the Scivatific American, is the dean and patron saint of amareur astrono-
mers and who has recentdy had a crarer on the moon named in his honor,
said this: "'Questar is a limle gem, and you know very well | never say
such things lighdy.™

HISTORY OF THE TELESCOPE

The atigin of the simple lens appears to be lostin the mists of antiquiry,
Litde is known of its use unnl spectacles appeared in the thireenth
century and spread throughout Eutope during the following theee hundred
vears, That specracles were used for 300 years before 1608 when the
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Dutch Van Lippershey used a positive and aegative eyeglass lens o
make the first welescope, has astonished some histonans. The reazon
was probably that while the simple lens relieved the farsightedness of
middle age, it was not uneil 1575 that the special form of negative lens
also required was developed for myopia and hypermctropia,

Galileo's rapid developmenz in 1609 of Lippershey's 3 or 4 power
“optic tube” produced the first useful refraceor, of some 30 power. For
the next 140 years the hisory of this insmrument is the chronicle of a-
tempts to climinate the colors of the minbow from the image at the focus
of single lenses, for no single lens can bring all colors to one poine.

Good plass was hard to make, 2
three-inch  lens  being oaly  larcedy
achieved, To dodge unfocussed color,
telescope lengeh became tremendous,
[c-;gliri.n; in fantaseic degricks from
which were slung open tube refraccors,
somerimes 200 feet in lengeh, with a
veritable ship's rigging of block and
tackle. Incredible labors vo keep up
with the movement of the stars muse
have amrended each observation, fof the
heavens seem to be in mogion as the
carthi keeps tuming. The diameter of
Venus was mensuied in 1722 by James
Bradley with 2 telescope 2124 feet !
leng! A P ’

AH wholly new way to climinate Hevelius' 130-foar Telescope
color and shoren the telescope was invented by James Gregory, 4
Scottish mathematician, He proposed 1 concave parabolic mimor with
s central hole, through which focussed mays reurning from a smaller
concave mirror in front of the first one, might pass to an eyepicce behind
it ‘This was in 1663, and five years later the grear Sir Isaac Newron made
4 model of a simpler version of Gregoey's system, using a small flac
mitgor wo reflect the cone of mys sidewise aur of the fube, In an histarc
error he dedlared thar & spherical mirror was quite adequate to correctly
focus all rays. A similar small model of G-inch focal leagth presented
in 1672 mo the Royal Socwcy 15 sall in cxistence,

At the court of Louis XIV an artise and sculptor named Gaillaume
Cassegrain proposed anothet type of reflector in the same year. In his
scheme a perforated primary mirroe like Gregory's brought rays o a
canvex secondary mirror, from which they were reflecied back dhrough
the hale. By 1672, then, the three principal forms of reflecring telescopes,
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thar seill endure, had been invented in 4 single decade—the simple Mew-
ronian, and the compound Gregonan and Cassegrun fooms, the lamer
shomest of all.

Fifty years were to elapse before any of these could be constmucied,
Grpegory sried ﬂmwhcr:. but no maker with sufficient mastery of the
ant nf Fn]i.:h:'ng mirford could be fuum{. Tlurr:
suddenly in 1722 John Hadley submitted an
elegant Wewtonian reflector of 3 foor focl
lengrh, with che then enormous aperture of &
full inches, to the Royal Society in London,
Two asronomers were d:l:&:t:d o 0EEL 0
agaenst the Society’s 125-foot refractor, Irs per-
formance was sensational. It was refacively
parmable, with a mstcful mounting and a tube
only & feet in lengih. Mr. Hadley was instantly
acclamed, and prospered mightily thereafrer.

By 1755 the two-lens refraceor of Hall and
D«nllurul had :.-l;']li-ﬂ'ﬁ.l i pd.l'lll.:l g el o l;rfth:
calar 'P:ﬂ-!:-]:m and mo l-q:lrlﬁm: mquil::d x FI.IE-
The Fivr Befectar pale. It became essennally the refractor of to-
Jobw Hadloy, 1722 day in size and general appearance, the familiar
big spyglass raised on a tnpod standing 6 to 8 feet high,

Thus, two centuries ago the basic shapes of refractor and refleceor
were establishied. They ushered in the age of great discoveries, and have
functioned side by side in friendly rivalry undl today, It was to ke
until the rwentieth century before these two would finally be combined.

In this brief summary, we might pause to nare an inceresong develop:
ment, In the hands of James Short of Edinburgh after 1722, the com-
pound, reflecting telescope, usually & Gregorian of 3 or 4 inches aperture,
had become a Pun-:r.l'ul compact instrument wich normally erccr image,
The bricde speculum-metsl mirrors upon tamishing after a few months,
could only be repolished by a complete refiguring. The exquisite problem
of marching two non.spherical cusvatures had been mastered as well by
other makers at mid-century. A beautiful example of the compound
instrument, probably made for Louis XV, is in the Adler Plancium,
The aperture is 4 inches, length 3044 inches. [t is lavishly ormamented
in silver, and is supposted by a tumned column with three curved legs o
stand upon i rable. The hundred-foor telescope in one shotr generdtion
had become compressed by skill and ingenuity inte an omamental able-
top machine of greater power,

During the rest of the cighteenth century such uscful instruments, in
the grear quickening of interest in astronomy, were vo be found not only
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in the librasies of royalty, but upon the rables of gendemen of means and
education throughout Europe. The difficulty of constraction of such
Gresn!un tzl-rsmpﬂ may be inferred from che fact that Shore's standard
price was no less than £300, the price of a splendid town house or country
esmate in 1743,

The nineteenth century saw Foucaule’s silver-on.glass discovery of 1857
and the steady increase in size of both types, with reflectors now free bo wse
silvered 5[:.:: mirrors, which could be recoated without I!l"jII-I-iihil'lE.

Perhaps first inrimacions of a merger of the two classical types came
in 1993, when Goerz patented a comeceed spherical mirror syseem in
which back-silvering made of a lens & miros too, [n 1899 Schupmann
showed in a patent application that faults of a big simple lens might be
correred I'r:,' a small concave mirror.

Then in 1930 Bernhard Schmide invented the
enotmously useful combimation of spherical
mirror comected by o chin lens, which permacs
photography of exwemely wide star-ficlds with
grear speed and  perfecr  sharpness, This
Schmidt camera joins lens and mirror into one
inserument, the mixed of catadiopuric’” form,

The only flaw in this mamriage is the non-
spherical correcring lens, which is very difhcult
to manufacture, Bouwers and Maksurov inde-
pendently in 1941 achieved similar results by
means of a much thicker but all-spherical
cotrecung lens.

Questar grew out of these twennieth century ;
discoveries in optics. Irs compound system Short's Bymatévinl Miswt
uses 4 weak negative meniscus to comect the spherical aberration of a
petforate spherical primary first-surface mirror, A second-surface Casse-
grain secondary mirtor is formed by a menllized spot on the front curva-
tute of the lens, Partial correction ocours at the primary and the halance
at the secondary, with all rhe light passing three nmes through the cor-
recting lens, uestar's mriple-passage comrecning lens distinguishes it from
previous constructions and permirs boch a slighdy shorer design and a
Eull_!.P[u[h_':tll sccondary mirrar, Wich an axial !EFII‘I:I.I:iL‘lﬂ of ml-ﬁ' BEX
inches berween leas and mifear. the l:.l:sqsrl.l'm'ln ﬂP‘I:iEII |E'||'H‘ng.‘ o=
duces an effective focal lengeh of 42 inches. A negative lens before the
eyepiece exrends this ac will to 84 inches,

The sealed all-spherical compound opucal system in onc leap carmies
the small astoaomical telescope from cighteenth century handicraft o
twenticth cenmury precision manufacrure,
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WHAT T0O EXPECT OF A SMALL TELESCOPE

It has long been known thar small telescopes like Questar enjoy
unique advantages over larger insoruments. Size for size, parvre has so
arranged marrers that the linde fellows ase relatively much mote efficient.
They can often use their fullest powers on nights when the biz ones are
in setious mrouble—""poor seeing™ wouble.

Air tutbulence and lack of tranguility ar various heights in the atmos.
phere is the cause of maose of this difficalty. Disturbed air makes the
stars twinkle, and when we magnify the twinkle we cannoc see the star
for irs apparent acrobaric explosions. Planetary detail becomes oblaterated,
shimmering in a fuzzy dance,

Questar’s shore barrel permits an casy demonstration of this phe-
nomenon. If a lighted march is held a few inches below and shead of the
front lens, while some object 15 being viewed indoors in stll air, the
refractive power of the warm rarcfied gases becomes evident. Muliple
moving images overlay each other in the familiar pasern of bad secing.
And, of course, the bigger the aperture, the bigger the trouble with poos
mtl’lg.

That telescopes may be too large to define well may surprise many
whose newspapers have assured them thar “the new gian eye™ will bring
the moon “claser,” cerinly @ wholly natural assumprion. But the grear
reflecting telescopes are not built 1o look at meon of plancts, which are
more clearly seen with instruments of much maore modese size. They
were made to collect faine light in time exposares for ascrophysical re-
search. They can photograph the moon in very large scale, as the 200-inch
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has recently done, bur withoue increased sharpness or berrer resolunon
of lunar fearures.

For the same reason of simospheric difficulties, the powers of magni-
fication used by experts is usually moderate, often no more than Questar’s
160 diameters, and sometimes even less. A usual, everything depends
on tranquil sir. The possessor of 3 large telescope chooses the best
power for piven seeing conditions, and it usually turns our that a rela-
tively low power shows the fincst dewil, except on those nare occasions
of unusually hne scemng.

“Empty magnification” is usually a thing the beginner has to leamn
first-hand. A rtelescope producing an image of the moon is using its
fullest powers. We can observe the real image if we remove the cyepicce
it seems to hang there in the air, small and crisp. All the resolution is
in this image, all the detail and contrast thar our relescope can show. To
exsmine the image, we select an eyepiece, which is only a special magni-
fying glass. A big low-power eyepiece shows the moon small. A medium
eyepiece may just barely show it entire, while the highest power may
fill the field of the eyepiece with only one-half the diameter, or ane-fousth
the ares of the lunar image. In cach case we only magnify whar exists in
that real image including all the faults and vimues. OFf coutse, we assume
I'.II'H: i.‘]'q‘.-iﬂ;c:_

Quiestar's eyepicces are of exceptional quality. Each has two powers,
as previously mentsioned. The low power 40x is a three-lens Koenig type.
The #0x is a five-lens Erfle eycpiece with the phenomenally wide field of
73°, With this eyepiece the moon is & glorious sight, and an impressive
demonstratien for Questar, There is no sensacion of looking through a
narrow rube as with the antique Huygens. Ramsden, of even some four-
lens oerhoscopic oculars, Rather, one seems o Jook through a nice big
window.

Which eye to use is 3 mazter of choice, as is the use of spectacles. The
thing is 1o do what comes natutally. Not everyone, even afrer long
practice, can keep both eyes open as the microscopists recommend. Bur
an open eye may be covered by the palm sometimes to good cifece, and
“palming”” both eyes with cupped hands is mose refreshing to tired eyes
AL ANy i

The eye is living tissue, marvellously made and delicarely poised
within the all-embracing fabeic of capillaries and blood wessels. Only
constant nuteition and repair can keep its retina and nerve cells atr peak
sensirivity. To hostile cold or wind the cye responds with tears. Any
kind of body strain, of & constriction of the neck arteries quickly registers
irself in diminished vision, Even emotion of mood is able to affect the
tone of our ctganism, of which the miraculous eye is bur a part, The eye
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itself is also the kst lens of any visual opoical sysvem, a poing not always
realized, for what good would be a releacope unfitted o chis final living
crystal?

The petfect enviconment for best seeing is from a sear indoars, away
from insects, wind and chill. Unl now, only the costly, complex polar
relescope, with indoor cyepicce, mer this condion, Mow Questar,
raised by the ingenious person above a windowsill, and penctrating o
plastic cloth hung from opened sash, will provide 4 hoe warmed-room
observatory, with no lighe-loss from auxilary mirrors.

Conerase is a viral factor in magnlﬁu:mn. The smaller ehe powet, the
maore concentrated the light, and wice-versa, o doubling magmificanon
we have only onc-fourth the light to express the relative brightness of
areas that compose the image. It follows that the perception of fine
detail, which is resolution, sharpness, |:|E]'\-I!I'I-:|5. L ||1.'Erhr al codqitrast
as well as size of image, and in this matter people have personal prefer-
ences. The old rule of thumb says that telescopes should never be used
at powers greater than 30 diameters per inch of aperture, for above this
ratio all magnification is “empry.” revealing nothing new.

It is possible by simple means vo apply enormous magnification to
any relescope’s pnmary umage, Fos cr:ulnp]r, any

i :
@ @ <P~ standard microscope can be used in place of eye-

piece. We soon discover, however, thar the image
simply fades out. Bur long before it vanishes, the
coarseness of everything seen becomes most obe
jectionable, We seem but to enlarge all defeces. The
experienced chserver keeps magnificanion modesage

the human £y demands such a balance for 'rl'l'-ll‘FEElt
Swiwrs deawiegs by PETCEPHION. The novice only oo often Jl_L.‘i been I:'_d
prely abwereers bofere 10 expect constant Chigh-power views™ from his
Huygows' diveweery of  “high.powered telescope.” Whar expeticnce will

At King a8 TRYN have to teach him is how o get fine resolution from
his "high-powered telescope’’ instead of empty magnificanon.

We must ot expedt andy iRstFument Lo penetiiie the haze and fog so
dpparent near the horizon in most climates withour encountering a
maximum of air disturbances and loss of contrast, The long view cthiough
the densest layer of wir at horizon level reduces even the sun, 5o ferce
above at noonday, vo & quict red disc s sunset, Duse and water vapor
scrually absorb all colors but the red rays, whose wave length 13 larges
than the particles themselves, To demonsetrate a telescope, particularly
in cities, the nearer. more contrasty objects are preferable to disane
wlewk,

L0

Jupiter and Sanurn. But we must not expect too much

We may confidently expect to use Questar’s 160 diameters frequently
apon the moon's contrasty and brilliane disc, even in climates of nof-
mally mediocre seeing. As we have noted, small telescopes enjoy
many advantages not shared by larger ones, They
work particularly well upon the planers, especally on

from any telescope when ohjecrs are too close to the
horizon. Venus seldom rises very high, nor docs Mars
at those times when its apparent size is greatest, and
most suitable for observarion, Unfortunacely, Mars, W
at the dosest opposition, is I::m' in the sky, being well E;?UTJJ?EJ#;‘ET:.:
avethead only near the eamh's equator, It is Mo 18- Syrnr Alger, Dl
warding to observe objects ar least 30° above the 23 mlooge of 2147
o 2o, aperiare, JODN.

Because of their size, small instraments are best upon bright objects
and simply lack the light-collecting abiliry that is needed to intensify
the conrrast of nebulae or comets. Bearing this in raind, 1t i3 1|‘-'|.1UE1|3|.1!
to all the observing we do with Quesrar. In viewing natute, we should
favor our instrument by secking objects in full sunlight, or againse a
contrasting bright or dack background. Even in indoor close.up demon-
strations, the value of bright illumination is ar once evident.

The possessor of 2 small fine relescope may certainly expect & great
deal from a mindmuam investmene. For here too, the small instrument lis
considerable advantages. Dollar for dollar, small relescopes give us more
far our money. Resolving power increases directly with apertute, a T-inch
resolving rwice as well as a 33 inch. Bur the weaght and cosE inCrease as
the cwbe of any dimension! Not everyone is familiar with this fact, so
well known in industey, bur i is imporan: o emember in contemplating
a sizeable insorument.

The Scemtific American for December, 1952, describes the wotk of
Mr. James C. Bartlece, Jr., of Balimore, a selenographer whose recent
studies of the moon near the crater Fonrenelle have resulved in the chang-
ing of lunar maps of that region. On the grear Wilkins map of the moon
the changed feature has been renamed “Banlen™ in his honor.

No senous person would have the temernity to suggest that oeiginal
discoveries of this rype cin be expecred o be made upon the moon ex-
cept with instruments of considerable aperture, say from 6 o 12 inches.
There are many telescopes of such sizes in use by observers all over the
world, and the plancts are under constant scratiny, especially from that
region of fine sceing, the southwest Uniced Srares,

It is therefore a pleasure to report that the aperrure of Mr. Bartlett's
telescope is 3.5 inches.
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THE CARE OF FINE OPTICAL SURFACES

A century from now, in 2034, your Questar should be in the prime ol
life, and good, perhaps, for another hundred years. In dosing this booklet
with some words on the care of optics, we had this thought —thac che
P'-“'l-llil'“: ol & rn;'l-:_-u-:-pl: 15 10N rt.‘nhr:r' the selecmion of an herloom, !-:r fine
instruments are made to weather ume. Perhaps it is oaly htnng thar the
kind of |.||-.:.;,.-Iq'.'|||'ul persan who would own a pele LCOpE should e pes
membered by an insorument of such hisworc importance in imankingd’s
quest foaf Lrlil'\l'l-ll'.‘\-lr!.:l.'

To preserve oprcal surlaces lor any length of nime, it is only necessary
po see that the surface is not -_|.|[!1.I_|.:|."\.‘| The grearest source of damage to
the lenses of optical inscruments is said to be due to averzealons GWRErs
who cannot bear to ouch them without vigorously shong up the plass,
It goes withour saying, that an insorument should be kept 1o it case, of
somewhete out of the dust, but dust itself does noc hure glass unol
someone sturts to rub it off, and makes it act like sandpaper

Dhuse is everywhere, and a large pare of it is tiny grains of sand, harder
by far than optical glass, because it i3 actually quariz. To clean off a
dusty lens with a handkerchief is ro rub the sharp little quartz cryseals
into the optical surface, neacly plowing tny furrows. This kind of damage
it irreparable, for a nerwork of thousands of tiny scrarches will lay a fog
apon the image, whereas one big bold scratch does no perceptible dam-
age to performance at all

Beauty defects, as they are known 1o the trade, are a headache at bese
to opticians, A Apating dust mote from the air may ciuse o single sleek
or scrarch during the last strokes of final polishing. Minure bubbles, pits
ot edge chips, too often cause the rejection of an otherwise perled lens
that may represent a great number of dollars in labor aloae. The great
Fraunhober, who made the best refractors of his ome, was tance repi i hed
by a pattoa for 2 defect in a surface. “Sir,” replicd the master, “this glass
i5 1o be looked shrompl, notac”

S0, the way o preserve 8 hoe optical gurface 1% to restrin as DEsT we
can ouf naoorel Jesife for cleanline=is. Since we cannot avoad the prEsEnoe
of & lintle dust, perhaps it is wise to leam o live with a bit of it. The
thing is, ler’s not keep polishing the front lons and eye lens every nme
we use our instrument. Inceomal surfaces may go untouched for years

The secrct of cleaning lics in geonng the F;ri[ off belore rubbing, then
rubbing as liede and as lightly as possible. Brush the grit aff 't'i'!h_ the
softest licthe beush obtainable. Then use cotton, of facial ssue fresh
from the box (unfold it and use the inside!). O« a soft clean prece of old
cotton cloch, If you can breathe on the lens without droplets, & fog of

(22)




distilled warer is condensed from your breath. To avoid leaving ling,
breathe an the tissue of cloth o, & useful wrinkle. Lens tissucs should
be avoided like the plague for anyrhing better than the cheap lenses of
spectacles, since they just invite you to commence tubbing. Eyeglass
cleaning fluid, however, which is sold under vatious names, is excellent
for removing finger marks whose acids can quickly hur the coated sur-
face. Bur gee the dust off first.

Questr's glss surfaces, cach of which would nommally lose some
444% of light by reflection, are coated with a layer of magnesium fuoride
s millionths of an inch thick. This shows as a faint purple-bluish tine,
reducing reflection loss at each air-glass surface to less than 2%, The net
gain in conerast and brilliance is some 23%. The hardese coating available
to date will sell scraech and rub off eventually. So dust off with soft
beush spasingly, end use water and cloth only once or twice a year if you
can't resist the polishing impulse.

Questar’s primary mirror should never be touched. It is aluminized
and has been coated with 5 millionths of an inch of hard quane e protec
the soft surface of this metal.

There are, of course, & few pretty obvious don'ts to mention in pass-
ing. Extremes of temperature or humidity should be avoided. Don't
put a telescope away in summer soaking wet with dew, or stose itin a
sizgling aceic or damp cellar. Too much dry heat may affect dhe balsam
of cemented eyepicce lenses, Heat and humidity can breed the fungi thar
ctches glass, as we leamned in the South Pacific war. On a cold winrer's
evening any glass and menal object is likely, after being brought back
indoors, to frost up like an iced drink in August, Just let Questar warm
up and get dry before pusting it into the case. Probably the only oprical
instruments that should be used continually ar the seashore are the
scaled type of marine binoculars, expressly developed for sale atmos.
phere. Doubtless Quesear's menls, like any others, would profic lirtle
from extended exposure to the comosive salt-spray of the ocean.

In conclusion, we should remember thar all over the world fine micro-
scopes and relescopes more than a century old are sill working beauti-
fully. Questar should exceed their useful life with only ordinary care. A
nice thought, oo, What othet of man’s engines is budt with such a life
expecrancy? Our thoughtful care may some day thus give pleaswre (o
our great-great grandchildren,

ILELSTRATIONS:

Papi 3=—nrman Archive.

Papa 13, 18, 17—""The Teluropr,” Lasis Bell, MeCrrave- HAT, 1932,

Papir 20 aud 21—""Splemdvwr of the Hravemi,” Huschieion, Londvn, [52—.
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