Observers in Europe and Africa could witness the entire transit, as shown in this montage by Gerhart Klaus at Grenchen,

Switzerland. The first strip, at lower left, was taken at B:15 Universal time, the others at 8:40, 9:05, 9:30, 9:55, 10:33, 11:15,

11:40, 12:05, 12:30, 12:55, and 13:13 (roughly three minutes before third contact). Mercury passed very near the center of the

sun’s disk, here with north at the top. Conspicuous is the absence of sunspots that day. Mr. Klaus used a homemade 4-inch
refractor, a green interference filter, and 1/500-second exposures on Gevaert Copex Pan Rapid film.

A Well-Observed Transit of Mercury

JosErpH ASHBROOK

OR 5% HOURS on November 10,
1973, the planet Mercury was observ-
able in small telescopes as a tiny
round black dot, crawling slowly westward
across the bright face of the sun. Only 14
transits of Mercury occur per century, on
the average, and the next is not due until
the year 1986.

Not surprisingly, amateurs in
countries turned out to view and photo-
graph the rare phenomenon. Local soci-
eties arranged well-attended transit par-
ties, and at many college observatories

many
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astronomy students timed contacts and
took photographs as a practical exercise.
Reports have been received from 11 coun-
tries, extending from Mexico to Finland,
Sweden, Hungary, and Yugoslavia.

For professional astronomers, the tran-
sit of Mercury offered a favorable oppor-
tunity to determine the planet's diameter.

One modern technique for this is to mea-

sure plm[nvlf-uri(:l]lx the amount of sun-

light transmitted by a small diaphragm
in the focal plane of a telescope, first when

Mercury and a surrounding ring of sun

are centered in the diaphragm, second
when sunlight alone is transmitted.

\ more important professional use of
the transit was the photographic measure-
ment of the coordinates of Mercury rela-
tive to the sun. The U. S. Naval Observa-
tory has long sponsored such work. On
November 10th, German astronomers A
Wittmann and H, Woéhl took numerous
large-scale photographs for this purpose at
the Locarno, Switzerland, solar station of
Gottingen University Observatory, Their
work shows that the total duration of the



Above: The night before the transit,
George Wood contrived this projection
device from a 3-inch /4.5 refractor
lens, eyepiece, and translucent viewing
screen (see picture at right).

Here, on the grounds of the Drumlin Farm Nature Center in Lincoln, Massa-

chusetts, George Wood and other members of the Amateur Telescope Makers

of Boston are watching the sun’s limb intently. Roger Sinnott made this photo-
graph between the times of third and fourth contacts.

transit was 12 seconds less than predicted

The nearly 150 reports already received
by Sky Axp TELESCOPE contain a
variety of personal experiences, as well as

wide

useful records of the Phttlunlvlmll itself.
As described in the October issue, the be-
ginning ol the transit was visible from
Europe and Africa, but not from North
America, One of our correspondents who
saw the opening stages was Charles A.
Wood at Addis Ababa, Ethiopia,
he teaches at Haile Selassie I University

where

In the dome of its geophysical observa-
tory, he used a 60-mm..guide telescope to
cast a large solar image on a white screen,

so more than 100 students could view the
transit. At ingress, he was able to time the
first visible notch made by Mercury at the
sun’s eastern limb, but thin clouds ham-
pered viewing at egress.
Mr. Wood, who is an
Planetary

American from
the Lunar and Laboratory in
Arizona, supplies this historical footnote:
Emperor Menelik 11 of Ethiopia observed
the transit of November 14, 1907, and re-
ported his results to the Astronomical
Society of France, of which he was a
member

At Budapest, Hungary, Janos Papp and
two other amateur astronomers conducted
varied visual and photographic observa-
tions, during which they noted that even
a 1.2-inch fnder at 25x and 6x sufficed 1o
show Mercury during transit. This result
checks nicely with experiments made on
the other side of the Atlantic by Roger
Sinnott at Lincoln, Massachusetts. Using
a No. 12 welder's glass as a sun filter, he
ascertained that Mercury could be dis
tinctly seen in 6 x 30 binoculars, but not
at all with 2x opera glasses or the unas-
sisted eye. During the transit, the angular
diameter of
arc, or 1/196 of the sun's diameter.

In one report received from England,
Alan W. Heath of Nottingham tells of
clouds and rain during the transit. Never-

Mercury was 9.9 seconds of

theless, he was able to glimpse the planet
nearly central on the sun and once again
more than an hour later According to Mr.
Heath, Mercury as seen through thin
clouds was not quite black.

Much better weather prevailed in the

At Addis Ababa, Ethiopia, some 8,000
feet above sea level, students in the
dome of the Geophysical Observatory
watch Mercury cross a 16-inch pro-
jected solar image. Photo by C. Wood.

] 1074
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0th: another sought trafiic directions: a
policeman wanted to know what was go
ing on; and as I was packing up, a man
asked if that was a te lescope T had!™ Mr.
E‘\l“,i'('l |11l?l|‘|1'l| Illl'l‘.l'\1l flli\lf'l.l'i\.l'
Ireedom [rom interruptions helped him
make satisfactory timings of the last two
Contacts.

In the United States, the great majority
of observers were concentrated close to
the Atlantic coast [rom Maine to Florida
Farther west, the low altitude of the sun
as the wansit ended caused increasing
dithculties. Michael W, Koelling at War-
renton, Missouri, and Roland B. Hatton
of Bartlesville, Oklahoma, are the two
most  westerly observers in the United

At Orcines, France, Prof. J. Dragesco of Paris University used a 43-inch /18 States known to have seen the event. At
refractor for these (lnw'up\ nI Mercury at ingress on llw sun's dl\k (above) and Waterloo, lowa, Tom Wagner managed
at egress (below). In “superb weather but bad seeing,” he noted first contact as to photograph Mercury on the sun when
roughly 7:48 Universal time. The frame at left above was taken at 7:49, the the planet’s altitude was only about three
middle one a minute later, and the right one at 7:55. The frames below were at degrees (see page 9)
5 bl -4 i
13:15, 13:16, and 13:17, the last only half a minute before the mmputvd last |
. 3 . \ problem facing some more westerly
contact for his location. After reflection from a plane mirror, the solar image
! observers was solved dramatically by Clay

was passed through neutral and green filters and projected with a Plossl eyepiece g 1 o Monl Ere
onto Aglapan FF film in a 35-mm. camera equipped with a Leitz photomicrog- ierrod ol North Little Rock, Arkansas
raphy device. Each exposure was 1/500 second, with development in Microphen.

1

\s the sun rose on the morning of the
transit, he realized that it would be hid
den behind a large wreetop as seen from
his observatory, where five instruments
were readied. He quickly climbed 40 feet
to cut oft the treetop and interfering
branches, and then returned to share in
successful visual and photographic obser-
vations. At nearby Little Rock, many mem-
bers of the Mid-South Astronomical Re
search Society held a public viewing ses-
sion on the Universityv of Arkansas cam
pus, which drew an early morning crowd
of about 65

Observers everywhere noted the lack of
sunspots during the transit, unlike the
situation i May, 1970, when Mercury's
track across the solar disk carried it di
rectly over a sizable spot (SKy AnND TELE-

23).

SCOPE, July, 1970, page

eastern United States and Canada, where sit of Mercury. The early meeting was
the end of the transit occurred not long  arranged to look for Comet Kohoutek,
after sunrise. The skyv was generally very which was detected in 10 x 50 binoculars
clear, but it was windy and cold as a Tth-magnitude object. Saturn and the
I'he experiences of Lexie Cameron and moon were inspected in club president
Tom Stiff of Barrie, Ontario, may be r\]:i Barrett L. Brick’s S$i-inch Questan until
cal of those of many Canadian amateurs dawn. As the sun appeared above the low
Their selected observing site was on the  apparent horizon, Mercury could be seen
shore of a lake about three miles east of already in transit, and was followed [om
town. Proceeding there the night before,  about 12 hours with three telescopes
they cleared away a foot of snow and set Steven Kawaler of Valley Stream, New
up their 6-inch reflector, shortwave radio York, gives an interesting aside on the
and antenna, working by moonlight. In public response to the wansit. To get a
the morning. a cold front passed belore nearly unobstructed horizon, he set up his
sunrise. and the two observers were able ti-inch reflector at a busy intersection,
to time the egress of Mercury from the where about 150 cars passed before the
sun’s disk event ended. Contrary to his expectation,
One of the numerous amateur societies only four motorists stopped
that viewed the transit was the Hilltop “One told me that the eclipse was June
Astronomy League of New York City. In New York City, Hilltop Astronomy
Nine of its members assembled at 4:00 League members (left to right) Dan
a.m. at the Riverdale Country School in Davis, Ed DeLuca, and Barrett L.
the Bronx, on the spot where some of Brick observed the transit with a
them had observed the May 9, 1970, tran Questar, Dr. M. Brick took this picture.
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Contact TimEs

The most desirable visual observations
that an amateur can make at a transit of
Mercury are careful timings of the four
contacts. In the past, astronomers have
used such data in studying Auctuations in
the carth’s rate of rotation and in im-
proving the orbital elements of Mercury.

Many correspondents have reported
contact timings made in accordance with
the recommendations in last October’s

issue, page 227. Thanks to this enthusi-
astic response, the analysis of 248 timings
can be summarized here.

Telescopes used ranged from 2-inch re-
fractors to a 22inch Gregory-Maksutov
telescope. The results confirm  expecta-
tions that even a 2inch aperture in care-
ful hands can give useful timings. A com-
parison with the equipment available at
previous transits indicates the growing
popularity of catadioptric telescopes and

of fullaperture solar filters for this work.

The first table lists all the observers'
locations, in order of longitude. Limita-
tions of space do not permit giving the
names of timers and assistants, even
though they played a vital part in the suc-
cess of the program, nor has it been fea-
sible 1o give club affiliations.

The second table lists the individual
observed times for each contact. In the
first column, the observer is identified by

LIST OF OBSERVERS OF MERCURY TRANSIT CONTACT TIMES

Place Long. Lat. Olbserver *Telescope No. Place Long. Lat. Observer * Telescope
-] ’ o . -] , L3 L

Addis Ababa, Ethiopia —38 46 902 C.Woad 24L, 16P 65 W._Philadelphia, Pa. 7511 3958 A Hull SL. 43P
Budapest, Hungary —1748 4222 |. Papp 6M 66  Wallingford, Pa. 7522 3952 D.Carman 3L, 125x
Pisa, Ttaly —1024 4343  Alessandretti 4L, 22p 67 South River, N. J. 7586 4027  D. Buckley 24L, 175x
Pisa, Italy —10 24 1343  Bertin 4L, 22P 68 Parkers Ford, Pa. 75 36 4012 D. Reiber 6L, 30P
Pisa, Ttaly —=1024 4348  E. Fabri 4L, 22P 69 West Chester, Pa. 75 36 4001  E. Lurcout 10M, 5P
Pisa, Italy —10 24 1343  Farinella 1L, 22P 70 Chadds Ford. Pa. 75 36 3953  A. Webber 10M
Pisa, Italy —10 24 1343  Fiorio 4L, 22p 71 Ardsley, N. Y. 7550 4100 T. Bell 3iC
Pisa, Ttaly —1024 1343 Florio 4L, 22p 72 Elkton, Md. 75 50 3036 R. Worden 43M, 270x
Pisa, Italy —10 24 1345  Madella 4L, 22p 73 Lancaster, Pa. 7620 4002  R. Pearlman *3L, 131x
Pisa, Italy —1024 4343 Martini 4L, 22p 74 Lebanon, Pa. 7624 4018 K. Klett, Jr. 6M, 108x
Pisa, Ttaly —10 24 1343 Melle 4L, 22P 75 Baltimore, Md. 7631 3918 T. Doughney GM, 4P
Pisa, Italy —1024 1343 Meucci 4L, 22p 76  Kensington, Md. 7704 3902 ). Korintus 10M, 162x
Pisa, Italy —10 24 1343 Pawawi 4L, 22P 77 Washington, D. C. 7704 3853 V. Slabinski 6M, 3P
Pisa, Italy —10 24 1348 Riccardi 4L, 22p 78 Washington, D. C. 7704 3853  W.Young GM 120x
Vico Morcote, Switz. —8 56 4556  Siv . Smithers  10C, 270x 79 Potomac, Md. 7709 3003 C. Baker 2L, 4P
Oncines, France —304 4545 J. Dragesco 80 Carlisle, Pa. 7712 4010 E. Dadurka 5L, 185x
Bedford. Nova Scotia 63 41 44 M. Edwards 241, 75x 81 Gaithershurg, Md. 7712 3908 . Yates, Jr. 8C, 180x
Livermore Falls, Me. 7013 427  D. Burkard 24L. 100x 82 Springfield, Va. 7714 8848 W, Dillon 41M, 109
Westport, Mass. 7104 4133 G. Stone GM. 9P 8% Triangle, Va. 7720 3334 R Coke 24L, 127x
Somerville, Mass. 7105 4223 S, LaRiccia 6M, 100x B4 Greenville, N. C. 7728 3538 R.Taylor, Jr.
Fall River, Mass. 7100 4142 R.Slobins 8L, 12P 85 Chambershurg, Pa. 7737 3955 G. Weeks 31C, BOx
Fall River, Mass. 7110 4144 K. Delano 8C, 127x 86 Hagerstown, Md. 77 46 3937  R. Giovanoni 6L, 180x
Needham, Mass. 713 4218 |. Sterling 3L, 6P 87 Peterborough, Ont. 7820 4417  W. Morrison 2L, 6P
Needham, Mass. 7113 4218 ]. Ashbrook 3L, 6P 88 Markham, Ont. 7920 4356  ]. Verdirame 24L, 117x
Warren, R. 1. 7118 4148  H.Sippen, Jr. 4M 89 Pinchurst, N. C. 7928 3509 A, Clarke 8C, 80x
Lincoln, Mass. 7120 4224 G, East 5C, 100x 90 Toronto, Ont. 7983 4335 E. Austin 8M, 90x
Ambherst, Mass, 7231 4224 3 observers BM, 13p 91 Barrie, Ont. 7954 4425 L. Cameron 6M, 8L
Amberst, Mass. 7231 4224 1 observers 20M, 48P 92  Streetsville, Ont. 7944 4336 R. Hosking 125 M, 30P
Newington, Conn. 7245 4143 R. Morris 1L, 3p 93 Pwgatory Min, N. C. 7946 3600 R. Hill 124M
W, Hartford, Conn. 7249 4157  C. Hammond 3L, 45x 94 Greenshoro, N. C. 79 54 3604 D. Talbert 2L, 2P
Cheshire, Conn. 7254 4130 R. Toman 24L,152x " 95 Greenshoro, N. C. 7957 3605 D, Harrington 143 M
Hamden, Conn. 7254 4120 A, Melillo 6M, 96x 9 Boca Raton, Fla. B0 06 2616 R. Nottingham  31C, 80x
Bethany, Conn. 7259 4126 3 observers 10L., 8P 97 Salishury, N, C. 8029 3541 . Jones 16M, 180x
Wilton. Conn. 7311 4112 G Lenz 2L, 120x 98 Kannapolis, N. C. 80 38 3529 L. Fryeo Jr. 4L, 126x
Smithtown, N. Y. 7314 4052  R. Szilagy 31, 55x 99 Columbia, S. C. 8102 3400  R. Ariail 5L, 94x
Stamford. Conn. 7333 4107 C. Scovil 290, 164% 100 Switzerland, Fla. 8138 3003  G. Murphy 6M, 50x
Stamford, Conn. 7383 4107 . Gregory 22C, 164x 101 Switzerland, Fla. 8138 3003 K. Simmons 6\, U6x
Stamford, Conn. 7338 4107 W.Glenn 6GM, 12p 102 Boone. N. C. 8140 8620 D. Green 4L, —P
Stamford, Conn. 7333 4107  F. Glenn 6M, 12P 103 Clinton, S. C. 8152 8428 K. Carter BC. 127x
Garden City Park, N.Y. 7339 4044 | MacDougall  6M, 96x 104 Columbus, Ohio 8302 4002 1. Jaworiwsky 6M, 67x
Greenwich, Conn. 7540 4106 D. Luders —, 10P 105 Springfield, Ohio 8350 3957 P. Boller 24L, —P
Glen Oaks, N. Y. 7342 4045  C. Kluepfel 31C, 160x 106 Lebanon, Ohio 8408 3926  ]. Rosencrans 43M, 90x
Valley Stream, N. Y, 75 42 4041 5. Kawaler 41M, 5P 107 Hampton, Ga. 84 IR 3325 T. Faber 31C, 80x
Oakland Gardens, N. Y. 7345 40 45 H. Luft 8C, B0x 108 Hump[nn, Ga. B4 I8 35 25 M. Wehner 31C, 80x
Saratoga Springs. N. Y. 7353 4259 P, Baum 34C, 60x 109 Cincinnati, Ohio 84 31 3906 M. Uroshevich  24L, 4P
Brooklyn, N. Y. 7353 4038 ]. Finkelstein 24L, 106x 110 Frankfort, Ky. 8453 3811  C. Hobson 4M, 4P
Brony, N Y, 7354 4054 M. Brick 34C, 150x 111 Carvollton, Ga. 85 06 3334 R. Ernest 8C, 70x
Brooklyn, N. Y. 7354 4042 D. Widman 24L, 4P 112 Carrollton, Ga. 8506 3334 ] . Gunn 23L, 40x
Brooklyn, N. Y. 7356 4035  B. Einsohn 31C, BOx 113  Canollton, Ga. 8506 3334 C. Edison 8M, 112x
Tenafly, \. J. 7358 4056  A. Sacharoff GM, 5P 114 Birmingham, Ala. 8650 3334  2observers 8M + 34C
Staten Isdland, N. Y. 7408 4032  Prof. Monaghan 6M, 70x 115 Terre Haute, Ind. 87 25 3926 L. Bodic, Jr. 10M, 18P
Staten Island, N. Y. 7108 4032 1. Robbins 3L, 150x 116 Milwaukee, Wis, 8756 4258 M. Wilson —.9p
Staten Island, N. Y. 10 4032  B. Auchter 117  Champaign, 11, B8 14 4006  J. DeTray 121, 20P
Colts Neck, N. J. 7411 4017 R, Tonneman 45N, 3P 118 La Grange, Wis. 88 36 42 47 .[. Huling, Jr. 6M, 70x
Beach Haven, N. |. 7413 3936 M. Clements RC, 80x 119 New Orleans, La. 9006 2050 M. Guidry, Jr.  6M, 9P
Marlbare, N. J. ERE! 4020 K. Stone 6M, 200x 120 Gray Summit, Mo. 9050 3820 W.Clark RM, 100x
Mountainside, N. J. 7421 4040 R, Tuthill 121 Centreville, Miss. 9105 3106 J.Causey 6M, —p
Mystic Islands, N. J. 7422 3933 R. Budiecker  24L, —P 122 N. Little Rock, Ark. 9216 3449 4 observers
Pomona, N. J. 7432 50 24 H. Taylor 6M, 5P 1283 Warrenton, Mo. 92 30 38 55 M. ]\'nclling SM. EBx
Princeton Junct., N. |. 7487 1018 ]. Church 6L, 15P 124  Bartlesville, Okla. 95 58 36 44 R. Hatton 241, —P
Succasunna, N. J. 7440 4051 R, Kelley GM, lop 125 Mexico City, Mexico 99 1] 1922 G. Mallén 431M, 00y
Abington, Pa. 7509 4008  C. Nathan &M *Telescope: The first figure is aperture in inches: L. refractor:
Buckingham, Pa. 7510 4020 A Ference 6M, 81 M, u-l]v(ln!: C, {;1[;ulin|>ti‘ic. T\luglllih(uliun. x. is given, or P, the
Ambler, Pa. 7510 4009  G. Foley 34C, 160x diameter in inches of the projected solar image.
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the number assigned to him in the first
table. The second column is the Universal
time as reported by the observer. Next
comes the predicted UT for each geo-
graphical location, computed from the
formulas on page 360 of the American
Ephemeris and Nautical Almanac for
1973. Finally, the column headed O — C
gives the difference between the observed

and the computed times. It is negative if
the observed time is earlier than the pre-
dicted.

The tables omit a few very discordant
times. It is believed that all the listed ob-
servations depended on WWV or CHU
time signals, or the equivalent.

The beginning of the transit, Contact
I. is defined geomerrically as the moment

when the disks of Mercury and the sun
are externally tangent. In actual practice,
a visual observer can only record the time
of the first detectable notch in the solar
limb, and so he tends to be systematically
late. In fact, the 10 available observations
of Contact 1 give an average O — C of
-+ 18 seconds.

Contact 11, the moment of internal tan-

OBSERVED AND COMPUTED CONTACT TIMES FOR MERCURY'S TRANSIT — NOVEMBER 10, 1973

Key to observers’ numbers is given in the table on page 7.

CONTACT 1 No Observed Computed 0 —C No. Observed Computed 0O —C No. Observed Computed O —C

h m s h m s s h m s K m % s h m s h m s s
No.  Observed Computed O — ¢ 43 181557 131618 —21 111 13 15 40 13 16 21 —41 51 131730 131758 —I9
T e T : 44 16 06 1618 —12 112 15 87 16 21  —44 52 17 38 1758 —20
I 748383 74756 437 5B 1628 817 +6 118 15 40 16 21  —41 53 17 39 1758 =19
3 482 4810 +16 6 16 14 1618 =4 T4 16 10 1622 —12 54 18 19 17 58 +31
4 4826 4810 +16 47 1600 1618 —I18 115 16 04 1621 —17 5 1732 1758 —2
6 4825 4810 415 48 16 26 1618 +8 116 15 42 16 20 —38 56 -~ 1788 17 58 —20
9 4832 4810 +22 19 15 55 1618 —23 U7 16 06 1621 —15 57 17 45 17 58 —18
10 4834 4810 424 5 1532 1618 —46 118 1611 162 —9 5 1719 1758 =39
I 4825 4810 415 51 1605 1618 —13 119 1634 1628 +11 5 1722 1758 —46
12 4806 4810 -—4 52 1604 1618 —14 120 1615 1622 —7 60 17 42 17 58 —16
13 482 #B10 +I5 53 16 09 1618 —9 121 162 1628 —3 61 17 43 1758 —15
14 48 30 48 10 +20 54 16 53 1618 435 122 16 07 1622 —15 62 1; ;; :; :g -g

55 16 05 1618 —13 128 16 01 1622 —21 64 | =k
LONIAGY I1 5 1606 1618 —12 124 152 1628 -5 6 1738 1759 -2
No. Observed Computed O—C 57 15 45 1618 —33 125 15 56 1624 —28 gp :; :_1’ :; gg ——ﬂ

hms homs s 58 15 55 1618 —28 -
3 7493 74951 —I5 50 15 44 16 18 —34 - 68 17 28 17 59 =31
4 4936 4951 —15 60 1611 1618 —7 CONTACT 1V 6 1735 1759 24
5 49 36 4951 —15 61 15 45 16 18 —33 No. Observed Computed O —C 70 17 28 17 59 =31
6 49 37 4951 =16 62 16 15 1618 — 3 hms hms s 71 17 33 17 59 —26
¥ 49 33 49:51 18 63 15 50 16 18 —28 1 1317 36 18 16 54 +42 72 17 38 17 59 —26
9 49 36 4951 —1b 64 16 08 16 18  —10 2 17 19 1717 +2 73 17 23 17 59 =36
10 49 36 49 51 -—15 65 16 02 16 18 —16 1 16 49 1721 —32 74 17 84 1759 —-25
11 49 35 49 51 —16 66 16 24 1618 + 6 5 17 00 1721 =21 75 17 18 1759 —41
12 49 19 49 51 32 68 16 03 1618 —15 6 17 00 1721 =21 76 17 42 1759 —17
14 49 41 4951 —I0 69 16 21 1618 + 38 7 17 00 ) ) | 79 17 23 18 00 —37
71 15 49 1618 —29 8 16 55 1721 —l16 80 17 45 17 59 —14
CONTACT 11 2 1547 1618 —3I o Il paA o8 T4 78 s

Ne' G ompitéd 0—C 7 15 50 16 18 —28 10 16 58 1721 -2 82 17 32 17:59 ' =
& ghur:wf e s 72 16 05 1618 —13 11 17 01 1700 84 18 05 1800 +5
2 131538 181537 +1 75 15 42 1619 —37 12 16 50 1721 —81 86 17 34 1759 —25
4 15 17 15 41 —24 76 16 37 1619  +18 14 16 45 1721 —3 87 17 25 1759 —34
5 15 25 15 41 —16 77 15 54 1619 —2 15 17 08 1725  —14 89 17 35 1800 —25
6 15 35 154 —6 78 16 12 e ah — 1 16 17 30 172 45 9% 17 35 1759 —24
7 15 25 154 —I6 79 15 55 1619 —24 17 17 59 1754 +5 91 17 2 17 59 —33
8 15 30 1541 —11 80 16 08 1619 —lI 18 17 87 1756 —19 92 17 41 1759 —I8
9 15 15 1541 —2% 81 16 00 1619 —19 19 17 38 1757 =19 93 18 06 1800 + 6
10 15 28 1541 —I13 82 16 03 16 19 —16 20 17 41 17 57 =16 94 17 50 I8 00 —10
1 15 25 1541 —I16 83 15 35 16 18 —43 21 17 44 17 57 —18 95 17 58 1800 — 2
12 15 31 1541 =10 84 15 58 1619 -2 22 17 33 17 57 —24 9% 17 40 1801 —21
14 15 25 154 —16 85 15 50 16 19 —20 23 17 31 1757 —2 97 17 52 1800 =8
15 15 28 1541 —I13 86 16 11 1619 —8 24 17 55 1757 =1 98 17 48 1801 —I3
17 16 35 16 14  +21 87 16 05 1618 —I3 25 17 51 1757 =2 100 17 37 1802 —25
18 16 13 1616 —3 88 15 49 16 18 —29 26 17 37 Va7 101 17 39 1802 —23
19 16 09 1617 —8 89 16 07 1620 —13 27 17 41 1758 —17 102 17 47 1801 —14
20 16 01 1617 —16 01 15 56 1618 —2 28 17 40 175 —18 103 17 37 1801 —24
21 16 29 1617  +12 a2 16 09 1619 —10 29 17 25 1758 —23 104 17 28 1800 —32
22 16 10 1617 —1 93 16 05 1620 —15 30 17 2 1758 —32 108 17 34 1801 —27
23 15 20 16 17 —48 o4 16 06 1620 —14 31 17 38 1758 20 107 17 38 1802 —24
24 16 85 16 17 +18 95 16 18 169 —2 32 17 32 1758 —26 108 17 38 1802 —24
25 15 45 1617 =32 o 16 10 1621 —11 33 17 35 175 —2% 109 17 48 18:0F =%
26 16 02 1617 =15 o 1699 690 49 34 17 59 1758+ 1 110 17 22 1801 39
27 16 05 1617 —I12 = . 650 ] 35 17 26 1758 =32 11 17 24 e
28 16 03 1617 —4 = il 169 497 37 17 39 1758 —19 12 17 26 1802 —36
49 15 45 16 17 =82 4 18 11 16 ;] ~10 38 17 42 17 58 —16 113 17 22 18 02 —40
0 1612 817 -5 » s 691 —1g ¥ N Us -3 14 1740 6@ -2
B e sy - W 160 I8E e o  mse -8 us g Ee
S e gy WO DB WX - 44 172 1757 =37 M6  1B01 1801 0
BT %W sl c=38 13 16N 1621 ~10 2 1740 1758 —I8 N7 1732 1801 -2
34 1616 1618 —2 104 1546 1620 34 43 173 1758 —22 19 1747 1808 -2
5 1552 1618 -2 105 1550 1620 —30 #4 173 1758 —28 120 1745 1802 —17
% 1605 1618 —13 106 1622 1620 +2 4 1803 1758 +5 121 1802 1808 —1
39 16 15 618 8 107 15 51 1621 —30 16 17 42 1758 —16 122 17 48 1808 —20
40 15 55 1618 =25 108 15 51 1621 —30 48 18 00 175 +2 128 17 33 1802 —20
4l 15 26 1618 ~52 109 16 10 1620 —10 49 17 34 1758 —24¢ 124 17 16 18 05 —47
42 16 09 IGORL =8 T8 15 54 1621 =27 50 17 12 1758 —46 125 17 34 1805 —31

8 Skv anp Terescoek, January, 1974



gency of the two disks, is a much more

mean of 10
Stu-
Italy, un-

definite phenomenon. The

timings gives O — C = —17 seconds

the 1
der the direction of 1

dents at niversity of Pisa
Fabri, contributed
most of the observations ol Contacts 1
and 11, for as |lll'\i’.rll\|\ mentioned the
beginning of the transit occurred when
the sun was still below the horizon for
the Americas.

As Mercury moved off the sun, Contact
Il was by definition the moment of in-
ternal tangency of the two disks, For this
phenomenon, the great majority of ob-
servers timed the breaking of the thread
of light between Mercury and the solar
limb. One of the
called black drop was Trudy E. Bell, who
used a 33-inch Questar at Ardsley, New

York. Here is her description:

few who saw the so-

“Mercury had a round black disk bigger
than 1 expected, whose edge appeared ser-
rated from the turbulence of our atmo-
sphere. By 13:15:10 UT, Mercury
less than a diameter from the edge of the
sun, At 13:15:49 I timed third contact: a
little part of Mercury leaped out to the
blackness beyond the solar limb, remain-
ing as an elongated droplet that slowly

was

became more Hattened as the seconds
passed.” *
The 116 listed times of Contact III

show that on the average observers noted
this event as occurring 16 seconds earlier
than predicted. As the diagram shows, the
scatter in the observations is considerable,
but only about one residual in nine is

the United States saw

Observers in
Mercury rise faster than the sun, as
this sequence suggests. From bottom
up, they were taken at 13:10, 13:15,

and 13:16 UT. Nelson Brown, |r., of
Birmingham, Alabama, used a 3%-inch
Questar for the lower two, while the
last 2i-inch reflector, by

is with a 123
Mike Zebarth and his physics students
at Gibson City High School in Illino

largely due to systematic errors of obser-
vation. Contact I1I is to the typical viewer
a gradual affair, especially in poor seeing,
interval
seconds

with an lasting for several or
many when it 1s uncertain
whether or not Mercury is just touching

positive. the sun’s edge. The most probable time of
Probably this l6-second difference is contact is presumably the middle of this
o
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interval. But there is some tendency for
an eager observer to press his \l‘f!})\\‘i!l(ll
or call “Time" at the beginning of the in-
terval of uncertainty. This may have hap-
pened in enough cases to explain part of
the 16-second average discrepancy.

Similarly, Contact II1 was also observed
earlier than predicted at the transits of
1953, 1960, and 1970, by 29, 11, and 8
seconds, respectively. These are means
from 75, 81, and 118 timings published
previously in Sky AND TELESCOPE.

Contact 1V, the end of a transit, is by
definition the moment of external tan-
gency. However, the visual observer sees
only a dwindling notch on the solar limb
as Mercury moves off, and his recorded
time of its last visibility will tend to be
earlier than geometrical tangency.

A total of 112 timings are tabulated
here, giving an average O — C of —2I
seconds. Many correspondents state that
this contact was quite difficult to clock
because of rippling of the solar limb. The
low altitude of the sun at egress meant
poor seeing for North American viewers
in general.

\ better idea of the respectable precit
sion achieved in amateur observations of
contacts is gained by recalling that during
the November transit Mercury traveled its
own diameter (10 seconds of arc) in 100
seconds of time

In addition to those correspondents
mentioned by name in this article, Sky
anD TELEscOPE acknowledges the contri-
bution of others who shared in observing
programs, as well as of everyone who sent
reports and photographs.

B Left: Timings of Contacts II1 and IV on the facing page are summarized
in these histograms, which show that observers tend to record these events
carlier than would be expected from geometry alone.

Below: With the sun just three degrees above the horizon, Tom Wagner

took this picture from near Waterloo, Towa, with a Celestron 5-inch

telescope and Bausch and Lomb solar filter. Mercury, the speck at top
right, quit the sun only eight minutes later.




