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John Isaac Plummer, 

Colonel Tomline’s Astronomer 

Part 12 
 

 

A1 Micrometers 
Plummer reported using four types of micrometer during his astronomical work: 

• parallel wire, 

• dark bar, 

• ring, 

• Airy double image. 

In 1875, in Plummer’s first report [1875a] on cometary observations from Orwell Park, he 

noted that the Observatory is now supplied with more complete micrometrical 

arrangements. He did not specify what the micrometrical arrangements were, but his later 

observing reports from Orwell Park indicated that it was equipped with all four kinds of 

micrometer. 

References [1955a, 1979a] provide an overview of micrometers, including the four types 

used by Plummer. Figure 26 illustrates an idealised version of the view through the 

eyepiece for each of the four types. 
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Figure 1. View through micrometer eyepieces (idealised). 
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For the purposes of exposition below, suppose that the astronomer is measuring the 

angular separation between a comet and a comparison star. 

 

Ring Micrometer 

The ring micrometer consists of a narrow, flat, opaque ring mounted at the focus of the 

objective glass. The advantages of the ring micrometer are that it is simple to construct, no 

field illumination is required and it works with any form of telescope mounting. The 

disadvantages are that it requires preliminary calibration prior to use and a relatively 

complicated reduction of results. 

The ring micrometer operates with the telescope undriven. The observer positions the 

telescope ahead of the reference star and the comet and records the times at which both 

objects transit the ring of the micrometer. For greatest accuracy, he records times of 

transiting both the inner and outer edges of the ring. Subsequent reduction of the transit 

times, which is relatively complicated [1979a], yields the difference in position between 

the comet and the reference star. 

Plummer used ring micrometers with a variety of diameters: 806".26, 932".500, 

1234".136, 1878".4 plus several unspecified ring micrometers. When he specified the 

diameter of the ring micrometer, he specified only one measurement, implying that he 

used only the one diameter (either inner or outer) of the ring and eschewed the potentially 

improved accuracy that he could have obtained by using both the inner and outer 

diameters. 

 

Parallel Wire Micrometer 

This consists of several parallel wires, one fixed and one or more adjustable, placed at the 

focus of the objective glass. (The number of adjustable wires is always odd.) Many 

instruments also have a transverse wire, perpendicular to the parallel wires. A calibrated 

screw determines the position of the adjustable wire(s). The entire micrometer may be 

rotated about the optical axis, its orientation being indicated by an engraved position 

circle. Some variants provide a second set of parallel wires, one or more of which is 

adjustable, at right angles to the first set. Advantages of the parallel wire micrometer are 

its accuracy; its main disadvantage is cost. 

The parallel wire micrometer operates with the telescope tracking the comparison star. To 

use the micrometer, the observer adjusts the position of the telescope such that the 

comparison star lies on the fixed wire. He then adjusts the moveable wire(s) so as to centre 

it/them on the comet and reads off the displacement from the calibrated screw. 
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Dark Bar Micrometer 

This consists of a wedge-shaped, graduated bar mounted at the focus of the objective 

glass. The observer first calibrates the bar by measuring the time taken by a star to transit 

the bar, at various elevations above the base of the bar, with the telescope undriven. 

The dark bar micrometer operates with the telescope tracking the objects concerned. To 

use the micrometer, the observer moves the bar until its width spans the gap between the 

comparison star and the comet. The observer reads from the graduations the width of the 

bar and the corresponding distance between the two objects. 

 

Airy Double-Image Micrometer 

The Airy double-mage micrometer [1845a] uses a divided lens to produce two images of 

the field of view. The observer can rotate a threaded screw to move the components of the 

divided lens relative to one another - this has the effect of moving the two images relative 

to one another. Let S and C be the images of the comparison star and comet respectively 

produced by one half of the divided lens and let S' and C' be the corresponding images 

produced by the other half. To estimate the angular separation between the two objects, the 

observer rotates the micrometer such that the line separating S and C is aligned with the 

line separating S' and C' and then rotates the threaded screw until C and S' overlap; the 

separation can then be read from graduations on the threaded screw. 

The Airy double-mage micrometer has the advantage over the parallel wire micrometer 

that there are no wires to be illuminated or to cause diffraction effects. However, even if 

the segments of the divided lens are cut with great care, there is always some roughness 

around the edges which causes diffraction effects and makes it impossible to combine the 

images perfectly. The division in the lens also causes diffraction effects. Despite these 

problems, the double-image micrometer produces marginally more accurate measures of 

separation than the parallel wire micrometer. 
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A2 Modern Calculation Of The Circumstances Of 
Astronomical Phenomena 

In reviewing Plummer’s work, it is instructive in some cases to compare his description of 

a phenomenon with a modern calculation of the circumstances of the phenomenon. In this 

booklet, calculations of the circumstances of astronomical events are based on the 

following reference material: 

• Positions and motions of bodies in the solar system: the NASA JPL ephemeris DE-

405
1
 [1997a]. This is a high precision reference ephemeris (at the time of writing the 

most accurate ephemeris readily available). 

• Positions and proper motions of stars: the ESA
2
 Hipparcos catalogue [1997b]. This 

is a high precision reference catalogue providing positional data accurate to sub-

milliarcsecond (mas) levels to magnitude 9.0 and to 25 mas for fainter stars. The 

median astrometric accuracy is around 1 mas. 

• Lunar limb profile (for calculation of the times of lunar occultations): IOTA
3
 

electronic limb data. This is an electronic version of limb profiles published by 

Watts [1963a]. Note that Watt’s data is of variable quality and is known to have 

several significant deficiencies: its uneven quality currently represents the biggest 

obstacle to producing accurate predictions of occultation events. 

• Astronomical constants or values are taken where possible from [1989a] or [1992a] 

or from other sources specified. 

In relating reports of astronomical phenomena in Plummer’s era to modern predictions of 

the same phenomena, it is necessary to specify the value of the quantity ∆T, defined 

(informally) as the difference between Ephemeris Time (ET) and Universal Time (UT): 

∆T=ET-UT. In Plummer’s time ∆T was typically of the order of a few seconds. In the 

calculations supporting the analysis in this booklet, values of ∆T are estimated by 

interpolation in the table of historical values listed by Meeus [1991a], and reports of 

phenomena expressed in GMAT are converted to GMT, which is then simply equated to 

UT. 

 

                                                        

1 National Aeronautics and Space Administration, Jet Propulsion Laboratory Dynamic Ephemeris #405. 

2 European Space Agency. 

3 International Occultation Timing Association. 
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A3 Plummer’s Astronomer Relatives 

A3.1 William Edward Plummer, FRAS 

John Isaac Plummer's younger brother was William Edward Plummer FRAS (1849-1928) 

[1929a]. William was born in Deptford like his elder brother, but unlike John, William had 

to start from the very bottom of the - then - astronomical career ladder by obtaining at the 

age of 15 a position as a supernumerary computer at the nearby ROG. William's talents 

were such that he was given training on Airy's Transit Instrument and qualified for 

occasional observing duties. In 1868 William left the ROG to become an assistant at Mr 

Bishop's private observatory at Twickenham. 

At the time John Russell Hind was superintendent of Bishop's Observatory and in 

company in later years William would often say that any observing skills he possessed 

were due to the tutelage of Hind. Plummer's work at Twickenham included cometary 

observations and orbit prediction and the charting of stars down to the 11
th

 magnitude 

within three degrees north and south of the ecliptic. 

In late summer 1874 (almost the same date that John Isaac took up his post at Orwell Park) 

William was appointed First Assistant at the Oxford University Observatory. Working 

under Professor Pritchard, William's work at Oxford included the observation of satellites 

of Saturn, double stars, comets, photometric determination of the magnitude of stars 

visible to the naked eye, photographic measurement of the stellar parallax and 

photographic investigation of the motion of the companion star to Sirius (Sirius B - The 

Pup). In 1889 William received an Honorary MA from Oxford University. William did 

much work on international cooperation for the Photographic Astrographic Chart & 

Catalogue (Carte Du Ciel) and represented Professor Pritchard at the 1891 conference in 

Paris when Pritchard's ill health prevented him from attending. 

In 1892, William was appointed to the Directorship of the Liverpool Observatory at 

Bidston. He remained in this post until his death in 1928. William’s main duties at Bidston 

were the maintenance of a time service, rating and issue of chronometers and 

meteorological observations. He also utilised the Observatory's 200mm (8 inch) refractor 

for cometary work and the transit instrument for the determination of circumpolar star 

positions. 
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Figure 2. An image thought, but not 

confirmed, to be that of William 

Edward Plummer FRAS and his wife. 

 

A3.2 Henry Crozier Keating Plummer, FRS, FRAS 

William Edward Plummer's son (John Isaac Plummer's nephew) was Henry Crozier 

Keating Plummer, FRS, FRAS (1875-1946) [1947a]. Henry was born at Oxford and 

educated at St Edward's School and Hertford College, where he excelled in mathematics. 

He studied physics and was then appointed Lecturer in Mathematics at Owen's College, 

Manchester. In 1900 he was appointed Assistant at the Oxford University Observatory 

(where his father had served with distinction) where he stayed for the next 12 years, with 

one year out as a Research Fellow at Lick Observatory in the USA. His research interest 

was the rapidly expanding discipline of spectroscopy and developments of the science at 

American observatories. At Oxford he utilised his mathematical abilities in the study of 

planetary theory. 

Like his father before him, Henry worked on the Astrographic Catalogue. He also turned 

his mathematical attention to occultations, binary star orbits, cometary orbits, 

instrumentation and the accuracy of naked eye observations of meteors. Throughout his 

career he wrote many important papers. 

In 1912 Henry was appointed Royal Astronomer for Ireland and Andrews Professor of 

Astronomy at Trinity College, Dublin. Working at the Dunsink Observatory with the 

380mm (15") reflector he began a long programme of photometric observations of short-

period variable stars and analysis of their light curves. In 1918 his book An Introduction to 

Dynamical Astronomy was published; it remains a standard work on the subject. Henry's 

papers published while at Dunsink included work on radial pulsations of Cepheid stars, 

work that would later be built upon by Harlow Shapley and Sir Arthur Eddington. 
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However, all was not well in Southern Ireland, and against the background of the Irish 

struggle for independence Henry retreated into an almost hermit-like existence at the 

observatory. 

In 1921 he obtained a Mathematics Professorship at the Military College of Science at 

Woolwich. He remained there until his retirement in 1940. In a more congenial 

atmosphere suited to his quiet manner, Henry went on to publish further mathematical 

books and papers. He was also well known for his study of the history of science and he 

worked on the Committee of the Royal Society formed to publish Newton's papers. He 

also researched Edmund Halley and presented the Halley Lecture in Oxford in 1942. He 

was elected a Fellow of the Royal Society in 1920 and served as President of the RAS 

from 1939 to 1940. 

 

 

Figure 3. RAS Presidential portrait of Henry 

Crozier Keating Plummer, FRS, FRAS
4
 

 

                                                        

4 Image reproduced by kind permission of the Royal Astronomical Society. 
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A4 Visit By Plummer’s Great-Grandson To Orwell 
Park Observatory 

In late 2004, Richard Bellamy-Brown, great-grandson of John Isaac Plummer, while 

researching his family history on the Internet, discovered the OASI web site and the 

Society's interest in Plummer. On 18 September 2004 he contacted OASI. On 20 

December 2004, Richard visited Orwell Park Observatory, where Ken Goward, Garry 

Coleman and Paul Whiting took great delight in showing him the Observatory and 

explaining his family ties to it. Richard kindly posed at the eyepiece of the equatorial 

refractor (nowadays known as the Tomline Refractor) and the transit instrument, thereby 

recreating scenes from more than a century previously. Luckily, the sky was clear and 

Richard was impressed with an ad hoc solar projection using the Tomline Refractor, which 

revealed a large sunspot group on the Sun's disk. Following a brief meeting with Andrew 

Auster, Orwell Park Headmaster, and a photo-stop at Orwell Dene (the house built by 

Colonel Tomline for J I Plummer), the party retired to the Shepherd & Dog Carvery for 

lunch after which Richard took his leave. 

At the OASI AGM on 15 January 2005, Richard was elected an honorary member of 

OASI. We look forward to a long and happy association with the descendants of J I 

Plummer. 

 

  

Figure 4. John Isaac Plummer's great-grandson, 

Richard Bellamy-Brown, at the eyepiece of the 

Tomline Refractor, 20 December 2004. 

 

---o0o--- 

 

A much expanded and revised version of this article can be found on the OASI website 

(www.oasi.org.uk) and it will shortly be available for sale as a booklet. 


