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"Anonymous peer review, objectivity or censorship"
Anonymous peer review is intended to facilitate adjudication of original research and the interpretation of
scientific and/or historical evidence intended for publication to the wider scientific community. It is also
intended to sift out erroneous, bogus, and misinformed opinion masquerading as scientifically valid
investigation. Yet it can also, and demonstrably, be abused to prevent valid research and/or the
interpretation of historical evidence being published, if the editor either dislikes the author, or regards the
author's interpretation to be counter to the current paradigm. The editor can abuse his or her power in
this respect merely by deliberately choosing a referee whose opinions are known to be contrary to that of
the author. In this way the editor can hide behind the opinions of a so-called authority known to him or
her, and conveniently kept unknown to the author. So-called independent peer review is open to such
abuse, and the purpose of this forum article is to expose a specific instance relating to a paper I
submitted to the Society for the History of Astronomy for publication in its Journal, "The Antiquarian
Astronomer".
The paper in question can be downloaded from my website <http://www.brayebrookobservatory.org/BrayObsWebSite/
It has been published in the ATM Letters Journal March/
April 2012 pp33-45. It was originally written to support a talk to be delivered to the SHA at their 2012
AGM, but owing to the untimely illness and subsequent demise of their newly appointed meetings
secretary, the late Peter Hingley, it was at first postponed until their York meeting, April 20, 2012, and in
the light of the referee's negative criticisms, postponed indefinitely, and effectively cancelled.
HOMEPAGE/PageMill_Resources/The%20Evolution_ref1608-83.pdf>.

The paper was submitted to the editor, Kevin Johnson, on 02 March 2012, who in turn submitted it to
external peer review. It appeared to be SHA editorial practice that all papers be submitted in MSWord an
awkward to use software compared to LaTex which is what professional astronomers commonly use, as
do I. However after a great deal of argy bargy I did manage to cobble it into an acceptable format. That
was when the fun and games began, largely I suspect because I had tried his patience over the MSWord
issue.
His initial reaction was intentionally obstructive. The job of a science journal editor is not to act as
gatekeeper. The editor is supposed to liaise with the author so as to edit the paper into an acceptable
form. Kevin Johnson chose to act as gatekeeper and did so by nit picking anything he could use as
leverage to that end.
Hence:
From:
Subject:
Date:
To:

chrislord@brayebrook.demon.co.uk
Re: Paper for antiquarian astronomer (next year)
May 02, 2012 08:52:54 BST
kevin.liam.johnson@googlemail.com

On May 01, 2012, at 22:06, kevin johnson wrote:
Dear Chris
Thank you for sending the twop versions of the paper, one with images and the other without as well as the images as JPEGs, the effort is appreciated. After our last exchange I
managed to find a way of converting PDF to JPEGS by using Adobe Elements 7, my much earler but full version of Adobe photoshop CS would not oblige. Strange considering
that elements was provided as a bundle piece of software on my current laptop.
I will do some tidying up ot the text before I send it to any referees, however I do have some queries I would like to resolve before I take matters any further. On the matter of
the images I have the following questions:
•
Can you confirm the source for image fig.4, is it from end note ref 8 publication or elsewhere? No. Either way can you confirm the source of the scan as I need to
ensure that it is not taken from a copyrighted source. If it is taken direct from the 17th century source, do you hold the material or have the owner's consent for its use? Pulled
it off the internet. The ref is Sellers, David (2006). A Letter from William Gascoigne to Sir Kenelm Digby (Journal for the History of Astronomy, v.37, pt.4, Nov 2006, pp.405
-416). Cambridge, England: Science History Publications Ltd. ISSN 0021-8286. Sorry about that.

•
Can you give further details as to the software you used to generate the ray-path diagrams as it good couresty to acknowledge this and you might wish to dicate that it is
your work and whether it can be reproduced elsewhere. Programmed it myself using Cabri Geometre.
•
Can you give more details for fig 3b namely what is shown as not all our readers will be totally familar with the various optical technics for testing the figures of lenses and
mirrors.
Its taken from Rolf Willach's paper ref 5, which is readily available and provides those details. A Ronchigram is a standard optical test. One can look the method up easily. Rolf sent
me a personal copy and permission to use the illustration in my paper, which is why I acknowledged his assistance at the end. Rolf also checked through it.
•
Finally, where or how have you created the image file 'galtel' as it is too poor a quality to be reproduced in our journal, is a poor quality scan or has been generated by
some other means. Please advise as we need a better quality image than the one supplied.
It's from Sidereus Nuncius, or my copy translated by Albert van Helden. If you think that's bad you should see the original! I suppose I could always redraw it. I just though it
would be appropriate to depict the diagram as it originally appeared in print in 1610 - poor quality. Maybe a redraft alongside?
In reference to the text can you indicate why the end note reference numbers are not in sequence namely the number 14 is encountered before the number 1 in the text?. The
numbers and references do appear to match up but the numbering is out of sequence and will need to be in sequence in both text and end notes.
Well that's the order in which I went through them. I'm not very good at rearranging them. Once 14 becomes 1, what happens to 1? I get in a hopeless muddle. Could you have a
go, and send it to me & I'll check it.

Best wishes
Kevin

To which his reply was:
From:
Subject:
Date:
To:

chrislord@brayebrook.demon.co.uk
Re: Paper for antiquarian astronomer (next year)
May 03, 2012 07:46:23 BST
kevin.liam.johnson@googlemail.com

Kevin,
Responses in black.
On May 02, 2012, at 21:14, kevin johnson wrote:
Chris
see my comments below:
In addition can you provide a reference for the long Galileo quote at the start of the paper, I assume it is from Siderius, can you give a paper number and the translation - the
one you quote later?
Kevin
On 2 May 2012 08:52, Chris Lord <chrislord@brayebrook.demon.co.uk> wrote:
On May 01, 2012, at 22:06, kevin johnson wrote:

Thank you for sending the twop versions of the paper, one with images and the other without as well as the images as JPEGs, the effort is appreciated. After our last
exchange I managed to find a way of converting PDF to JPEGS by using Adobe Elements 7, my much earler but full version of Adobe photoshop CS would not oblige. Strange
considering that elements was provided as a bundle piece of software on my current laptop.
I will do some tidying up ot the text before I send it to any referees, however I do have some queries I would like to resolve before I take matters any further. On the matter
of the images I have the following questions:
•
Can you confirm the source for image fig.4, is it from end note ref 8 publication or elsewhere? No. Either way can you confirm the source of the scan as I need
to ensure that it is not taken from a copyrighted source. If it is taken direct from the 17th century source, do you hold the material or have the owner's consent for its use?
Pulled it off the internet. The ref is Sellers, David (2006). A Letter from William Gascoigne to Sir Kenelm Digby (Journal for the History of Astronomy, v.37, pt.4, Nov 2006,
pp.405-416). Cambridge, England: Science History Publications Ltd. ISSN 0021-8286. Sorry about that.- Does the paper provide a ref to the source of the images, we might
have them at the Science Museum library. If the image is only meant to represent Gascogne's micrometer I may be able locate a non-copyright image as that illustration has
been reproduced in many forms of wood cut in various works. That one would be nice to use but i haven,t got the time to chase up JHA and they would probably want to
charge us for the privilege!
Allan Chapman may be able to answer that. He refers to it in his book about Hooke.

•
Can you give further details as to the software you used to generate the ray-path diagrams as it good couresty to acknowledge this and you might wish to dicate
that it is your work and whether it can be reproduced elsewhere. Programmed it myself using Cabri Geometre.
•
Can you give more details for fig 3b namely what is shown as not all our readers will be totally familar with the various optical technics for testing the figures of
lenses and mirrors.
Its taken from Rolf Willach's paper ref 5, which is readily available and provides those details. A Ronchigram is a standard optical test. One can look the method up easily. Rolf
sent me a personal copy and permission to use the illustration in my paper, which is why I acknowledged his assistance at the end. Rolf also checked through it. - I think it
would be uiseful to add these technical details to the caption and provide a link to ref 5
Do you mean describe how a Ronchigram is obtained?

•
Finally, where or how have you created the image file 'galtel' as it is too poor a quality to be reproduced in our journal, is a poor quality scan or has been generated
by some other means. Please advise as we need a better quality image than the one supplied.
It's from Sidereus Nuncius, or my copy translated by Albert van Helden. If you think that's bad you should see the original! I suppose I could always redraw it. I just thougAh it
would be appropriate to depict the diagram as it originally appeared in print in 1610 - poor quality. Maybe a redraft alongside? - As you have just admitted that you scanned it
from a modern translation, its copyright will lie with the modern publisher. Therefore we cannot use it in any case regardless of the quality. That leaves to options, either
redraw it or find an out of copyright volume where it is published (75 yrs after the death of the author). You could probably find it in Smith's Optics, do you have a copy? It
might also include an image of the filar micrometer we need to source.
The Science Museum in Florence has an on-line accessible original Nuncius, would that do? Or do they own the copyright. Or maybe I could obtain Albert van Helden's permission
to use it?

In reference to the text can you indicate why the end note reference numbers are not in sequence namely the number 14 is encountered before the number 1 in the text?.
The numbers and references do appear to match up but the numbering is out of sequence and will need to be in sequence in both text and end notes.
Well that's the order in which I went through them. I'm not very good at rearranging them. Once 14 becomes 1, what happens to 1? I get in a hopeless muddle. Could you
have a go, and send it to me & I'll check it. - I will re-arrangement in number sequence and do the same for the endnotes, but it is down to you to make sure that the citation
number and the endnote reference match one another.

Best wishes
Kevin

There then followed a substantial delay of nearly three months during which time I presume Kevin
Johnson had asked someone within the ranks of the SHA to pass judgement on my paper. In the
intervening period I had already decided there was no point pursuing publication in "The Antiquarian
Astronomer" and had submitted it to the ATM Letters Journal, where it was accepted and published with
only minor amendments required.

THE SHA REFEREE'S CRITICISMS
On 27 JULY 2012 Kevin Johnson sent the following e-mail, with his nominated referee's criticisms. Patronising
criticisms based on personal interpretation which betrayed a lack of in-depth familiarity with the subject.

From:
Subject:
Date:
To:

kevin.liam.johnson@gmail.com
AA7: Early History of the refractor
July 27, 2012 18:29:00 BST
chrislord@brayebrook.demon.co.uk

Dear Chris Lord
Sorry for the long delay in getting back regarding your paper submission for the next issue of the Antiquarian Astronomer.
My independent referee has now got back to me with his comments and I am afraid he has confirmed most of my concerns for your paper, in particular the mathematical
arguments, which I am not qualified to assess - see paragraph below and attached files of hand written comments. As the paper stands, I cannot sanction its publication without a
major re-write to address the issues raised by the referee. Please do not take his comments as negative, but rather encouragements to to re-structure the paper into a form that
can published in our journal.
I am now away for two weeks, so please give the review careful consideration while I am on holiday. I would like know how you want to proceed, are you prepared to do a re-write
and if so what timescale do you envisage. I await your response with interest, I am still keen to publish the paper as long as its problems can be addressed in a satisfactory
fashion.
Best wishes
Kevin Johnson - Editor (The Antiquarian Astronomer)

Dear Kevin,
Sorry not to have got this to you yesterday as I'd hoped but herewith attached is my 'global' report on that paper, which sets out all the major relevancies, I believe. The final
comment in the report is meant in all honesty, I do think this is an attempt to be encouraged in a testingly interdisciplinary area where very few writers - and in this I would
include the great majority of professional historians of science - have the necessary combination of technical expertise in optics with the requisite historical understanding. But
whether something more publishable can be constructed from this material I know not; that's obviously up to the author to come back to us with 'Mark II', which he may not
want to do.
Having done this, do you want me to fill in the 'pro-forma' as well?
I've just picked up your 'phone message: given the possibly contentious character of the exchanges with the author which the nature of the case may provoke, I would rather
maintain my anonymity.
I'll give you a bell when I've brewed a cup of tea.

My first impression was to notice the irony in that Kevin Johnson insisted my paper be submitted to an exacting
prerequisite MSWord format, annotated as prescribed by him, whereas his nominated referee's criticisms were
scrawled in barely decipherable schoolboy black capitals, as though he had not yet mastered writing in "joined
up words"!

The following day having read through the referee's criticisms as best I could, I replied to Kevin Johnson as
follows:
From:
Subject:
Date:
To:

chrislord@brayebrook.demon.co.uk
Re: AA7: Early History of the refractor
July 28, 2012 07:48:40 BST
kevin.liam.johnson@gmail.com

Taking his general points:
A) - Papers I've read by Rolf Willach & Albert van Helden, indicate his objectives must have been stopped down.
1) Take the point about eyepiece vs objective - That's because the objective made very little headway until the mid 1640's. There was also no distinction as such between the OG
and the eyepiece until De Rheita. The Keplerian MAY have been used by Scheiner but there is no direct evidence. The chromatic error is explained in the text.
2) I'd need to see the referee's maths on this - it's not my understanding.
3) At the focal ratios we're dealing with spherical error is inconsequential. It was colour error and the belief in magnification being related to image scale that drove the long
refractor race.
4) Well, I've read Rosa Ursina (translation) and I can't find any reference to Scheiner using a Keplerian eyepiece.
5) Sorry the referee finds the algebra hard to follow - I'll amend it as he wishes.
6) I can amend the text, but it seems so obvious, given as the referee points out, a negative lens has a tendency to annul the chromatic error of the preceding positive lens, that
no further explanation was necessary.
I'm a bit puzzled by the implication that I'm not writing for the intended audience. Surely the readership are well versed in telescope optics? At least at this level of very basic lens
theory.
Chris Lord

All went quiet for a few weeks during which time I sought the opinion of recognised experts in this field, experts
with whom I'm in semi-regular contact, and have been for a good few years. Here is the reaction of Rolf
Willach, author of "The Long Road to the Invention of the Telescope":
From:
Subject:
Date:
To:

rwillach@hotmail.com
RE: AA7: Early History of the refractor
August 04, 2012 12:19:47 BST
chrislord@brayebrook.demon.co.uk

Dear Chris
You sent me really a problem, not so easy to solve for me because, as you shurely also realized, I am not speaking fluent English. Especially the deciphering of the hand written referee,
need me much more time as a printed version.
Momentary, I never have the text of your paper detailed enough in my mind, to compare it with the referee's argumentation.
But I know the problems with the referee. Mostly there are real historians, which are reading books and old manuscripts, and have only few connections to practical science.
The momentary best advice I can give to you is, to look at all possible improvements, and to change there in the sense of the referee.
Otherwise, the incorrect criticisms have to be explained and proved as incorrect. But in most cases it is sufficient, to make some changes or more detailed explanations to the criticied
parts, and then the editor will be content.
I will try to decipher the hand written text in the coming days and to compare it with your paper.
With kind regards
Rolf
To: rwillach@hotmail.com
From: chrislord@brayebrook.demon.co.uk
Subject: Fwd: AA7: Early History of the refractor
Date: Fri, 3 Aug 2012 20:15:05 +0100
Rolf,
I'd appreciate your opinion of the referees report on my paper The Evolution of the Refractor, which I sent to you in January. I've submitted it to the SHA for publication. If you don't have
the paper to hand its on my website. <http://www.brayebrookobservatory.org/BrayObsWebSite/HOMEPAGE/PageMill_Resources/The%20Evolution_ref1608-83.pdf>
Chris Lord

I also sought the opinion of Yuri Petrunin, who has an expertise in optics, and is a collector of C17th & C18th
telescopes:
On Thu, Aug 2, 2012 at 1:34 AM, Chris Lord <chrislord@brayebrook.demon.co.uk> wrote:
Yuri,
The referee's comments about my interpretation of Galileo's description puzzle me. See what you think. It's item A) below.
I attach Albert van Helden's translation from Sidereus Nuncius, and below my opening remarks followed by the referee's comments.
My interpretation, is that Galileo thinks that by stopping down the object glass the field of view will be diminished. But he knew he already had to fit a diaphragm over his objective
to get a clear image. Christopher Clavius queried the stops provided with the telescope Galileo sent to him, and Galileo gave a very convoluted reason for their use, which to my
mind implied he had no idea why they were needed. His argument centered on something termed "Celestial Light".
We know that stopping down a Galilean does restrict the field of view somewhat, especially when the tube length is short, as in an Opera Glass. But since the field is also controlled
by the size of the eye pupil, there is no direct relationship, certainly not a simple trigonometric one based on sines.
The referee presumes Galileo's referring to a cross staff equivalent. But how that would function when the blades would be out of focus unless quite a distance I do not know. He
also doesn't appear to be aware of the work of Rolf Willach, and the necessity for an aperture stop to mask the upturned edge.
Anyway, read it and give me your opinion.
Chris Lord

"Let ABCD be the tube and E be the eye of the observer. Then if there were no lenses in the tube, the rays would reach the object FG along the straight lines ECF and EDG. But
when the lenses have been inserted, the rays go along the refracted lines ECH and EDI; thus they are brought closer together, and those which were previously directed freely to
the object FG now include only the portion of it HI. The ratio of the distance EH to the line HI then being found, one may by means of a table of sines determine the size of the
angle formed at the eye by the object HI, which we shall find to be but a few minutes of arc. Now, if to the lens CD we fit thin plates, some pierced with larger and some with
smaller apertures, putting now one plate and now another over the lens as required, we may form at pleasure different angles subtending more or fewer minutes of arc, and by
this means we may easily measure the intervals between stars which are but a few minutes apart, with no greater error than one or two minutes. And for the present let it suffice

that we have touched lightly on these matters and scarcely more than mentioned them, as on some other occasion we shall explain the entire theory of this instrument."
(As noted by Albert van Helden, Galileo never published a theory of his telescope)
Galileo had a quite confused notion of how his telescope functioned. The reason "plates" or stops as we refer to them, were necessary was because his objectives had severely
turned up edge owing to the method of grinding and polishing spectacle lenses at the time. So severe was the turned up edge, the lens surfaces were aspherical, rather than
spherical. The longer the lens was polished the more steeply aspherized it became. Only the very central portion of the objective was polished within the Rayleigh criterion.2

On Aug 02, 2012, at 04:41, Yuri Petrunin wrote:
Dear Chris,
I have read both of your articles. The latest one about micrometer is very special.
If such devices are of your interest - see attached pictures of the micrometer of friend of mine, he was offering for sale some time ago.
The "Evolution" is more interesting, particularly about Galileo.
I have to say that I do not quite understand his thoughts about re-invention telescope... I think he had all info and just improved the telescope samples of which were on the
market for a few month. He is saing that Leppehey invented scope by chance and he by reasoning - I do not believe him... He knew lens combination, he knew that diaphragm
must be used.
Regards, Yuri
From:
Subject:
Date:
To:

chrislord@brayebrook.demon.co.uk
Re: articles
August 06, 2012 09:15:36 BST
yp3141@gmail.com

Yuri,
Yes, the extramission theory of vision, which dates back to before Aristotle! Plato taught that theory. It's attributed to Plato, but I doubt it originated with him. And that is why I
think what Galileo's describing is how stops reduce the field of view.
The ancient Egyptians used to believe the eye was the window on the soul, and the lenses they fashioned to look like eye's on the mummies were called Ka stones, Ka being the
soul or essence of the person. Ka stones survive from 1500BC, so the notion that light was something that streamed from the eyes dates back at least that far.
Epicurus proposed the intramission theory, light being particles (or atoms) flowing continuously from objects into the eye.
The extramission theory makes sense until you consider shadows. If light comes from the eye, all shadows would be on the opposite side of the objects you're looking at. This was
one of the first ideas I ever had. I was about 4 or 5, and I was trying to figure out in my young mind how I saw things. I too started from the basis that light came out of my eye
and shone on the objects I could see. But after only a few hours it dawned on me this couldn't be right, because how would shadows form in directions other than away from me.
It then seemed all too obvious that the big bright blob in the sky was the source of light, and somehow the light shone off objects into my eyes. If a 5 year old can come to that
conclusion, it doesn't speak highly of Galileo does it?
Chris Lord
On Aug 05, 2012, at 18:44, Yuri Petrunin wrote:
- glad to help this way.
A short note: you may noticed already that accordingly Galileo, the image rays are coming not from subject, but oppositely from the eye to image!
Best,
Yuri
From:
Subject:
Date:
To:

kevin.liam.johnson@gmail.com
Re: AA7 paper
August 17, 2012 16:17:51 BST
chrislord@brayebrook.demon.co.uk

Dear Chris Lord
I have only just returned from two weeks of holiday last weekend and I have had to plough through a mountain of emails at both work and at home. I have fowarded your
comments to the referee and I await a reply as they do not wish to enter into direct communication.
Best wishes
Kevin Johnson
From:
Subject:
Date:
To:

chrislord@brayebrook.demon.co.uk
Re: AA7 paper
August 18, 2012 08:55:18 BST
kevin.liam.johnson@gmail.com

Kevin,
Pass this onto your referee. Regarding chromatic tolerancing of objectives, I used the Conrady condition, which is explained in Conrady, 'Applied Optics & Optics Design', Vol.1 p
198-201 & Vol.2 p647. When applied to a simple crown glass objective, the minimum focal length is ~50D^2 inches. If he wishes me to ammend it, I will need to check his
formulation. Conrady's is the accepted optical standard.
Chris Lord
From:
Subject:
Date:
To:

chrislord@brayebrook.demon.co.uk
Re: AA7 paper
August 19, 2012 10:18:11 BST
kevin.liam.johnson@gmail.com

Kevin,
& with respect to an explanation of how a telecentric system would have made the long tube race pointless, ref
<http://www.brayebrookobservatory.org/BrayObsWebSite/BOOKS/BarlowLens.pdf>
in particular pp4-5.
A x4 telecentric comprising a pair of thin lenses is explained. It gives a four fold increase in focal length for only a 20% increase in tube length. So for
instance, a telescope with an aperture of 3-inches and focal length 30ft. could be compared to a telescope of the same aperture, object glass 7ft:6ins
focal length, with a x4 telecentric, additional tube length 1ft:8ins, effective focal length 30ft. The tube length of the simple refractor is 30ft, compared
to 9ft:2ins for the telecentric system. Each would exhibit similar spherical aberration (simple objective + 2 lens eyepiece compared to shorter focus
objective plus 2 lens telecentric plus 2 lens eyepiece), and the telecentric system would exhibit less chromatic aberration, both longitudinal and lateral
when used with a two lens Huygenian eyepiece. It must be born in mind that when the power is shared between 2 lenses, each lens produces about 1/
8 the spherical aberration, so two lenses combine to produce a quarter of the spherical aberration. This underlay Huygens' reasoning.
Chris Lord
PS Because my paper is a trans-discipline area, combining a historical interpretation with an optical analysis, the referee will need to be fully conversant
in both fields. I have shown it to Rolf Willach and Felix Luehning, both acknowledged experts in this trans-discipline field, and also Yuri Petrunin, who
like Rolf Willach, collects C17th refractors, and being a professional telescope manufacturer, has the facilities in his workshop to analyze the optics. They
agree with my interpretation of Galileo's description of the telescope (as does Albert van Helden), and that his OG's must have been stopped down,
considerably. Felix Leuhning is thee world's recognized expert in Hevelius and his telescopes. He concurs with my explanation of how Hevelius' long
refractors must have been configured and that they followed Huygens scaling rule.
From: chrislord@brayebrook.demon.co.uk
Subject: Re: AA7 paper

Date: August 19, 2012 12:38:40 BST
To: kevin.liam.johnson@gmail.com

Kevin,
I've also found a more suitable reference for Gascoigne's micrometer <http://articles.adsabs.harvard.edu//full/1991JHA....22..127B/
0000130.000.html> but what the illustration taken from Hooke depicts is Townley's 1667 replica, so I shall need to ammend my text accordingly.
I also found this on the University of Arizona website
Plenary Paper

The History of Telescopes and Binoculars:
An Engineering Perspective
John E. Greivenkamp! and David L. Steed
College of Optical Sciences, University of Arizona, 1630 E. University Blvd, Tucson, AZ 85721

ABSTRACT
The design of the refracting telescope advanced rapidly following its invention in 1608, reaching its modern
configuration in about a century. Even though the development of binoculars began almost simultaneously, nearly three
hundred years elapsed before practical prismatic binoculars became available. The impediments to practical binoculars
were not only in optical design, but in mechanical design, manufacturing, and materials. This paper will document the
history of telescopes and binoculars from an engineering perspective looking at the evolution of basic optical system
layout as well as some of the mechanical issues faced. This development will be illuminated using examples from the
Museum of Optics at the College of Optical Sciences at the University of Arizona.
Keywords: Binoculars, Telescopes, History of Optics, Antique Optics, Optical Design, Optical Instrumentation

1. INTRODUCTION
The development of practical handheld refracting telescopes and binoculars is much more than the story of optical
design. It must be told in conjunction with advances in mechanical design, manufacturing technology and materials
development. A strong argument can be made that the path to modern optical instrumentation is as dependent on the
availability of precision brass tubing in the mid-1700s as it is on the innovations in the optical designs of the instruments.
Because of this, collections of antique optical instruments are often referred to as “glass and brass.”
While the most obvious differences between handheld telescopes and binoculars and astronomical telescopes are the
diameters of the objective lenses and the system size, the more significant difference may be that handheld telescopes
and binoculars were produced in far greater numbers. This trend continues to the present. These instruments are mostly
intended for terrestrial applications and produce erect images. The early uses were primarily nautical and military;
consumer use including sports and theater followed later. These telescopes and binoculars were not one-off instruments
and the design and engineering had to be consistent with a production environment.
Hans Lipperhay of the Netherlands is credited with inventing the telescope in 1608. His patent application was followed
a week later with a request from the examining committee “to ascertain … whether he could improve it so that one could
look through it with both eyes” [1]. Within several months, Lipperhay constructed and demonstrated this first pair of
binoculars. The development of telescopes and binoculars began almost simultaneously, yet the telescope reached its
modern design configuration in about a century while it took almost three hundred years for the modern form of
prismatic binoculars to become practical. This delay was due to the fact that binoculars are more than just two
telescopes. There are significant engineering challenges in the requirements that the optical axes of the two telescopes
be parallel or collimated and that the two magnifications must be matched [2]. The ability to adjust the interpupillary
separation to match that of the user is another important design feature.
This paper will document the development of handheld telescopes and binoculars using examples from the Museum of
Optics at the College of Optical Sciences at the University of Arizona.
!

greiven@arizona.edu

www.optics.arizona.edu/museum
Novel Optical Systems Design and Optimization XIV, edited by R. John Koshel,
G. Groot Gregory, Proc. of SPIE Vol. 8129, 812902 ∙ © 2011 SPIE
CCC code: 0277786X/11/$18 ∙ doi: 10.1117/12.904614
Proc. of SPIE Vol. 8129 8129021
Downloaded from SPIE Digital Library on 02 Jul 2012 to 150.135.248.41. Terms of Use: http://spiedl.org/terms

.
It shows similar lens arrangements to my paper, but I still disagree fundamentally with what is described as the Scheiner erecting system. There is no
clear evidence in Rosa Ursina that Scheiner invented this three lens telescope, or that he used it prior to 1628/9. It has been asserted he did so prior to
Kepler's 1611 Dioptrice, but there's nothing to back it up. Scheiner reveals no greater insight into the workings of the telescope as did Galileo. Kepler
on the other hand worked out its principles based on the refracting properties of lenses, and described his positive inverting eyepiece and two lens
positive erecting eyepiece. My contention is that it is to Kepler that the two lens erecting system ought to be attributed, not Scheiner.
There is a useful reference in this paper to Rolf Willach's paper, "The Development of Telescope Optics in the Middle of the Seventeenth Century"
Annals of Science, 58, 301-398 (2001). Willach's paper described improvements to telescope lenses, which is why I have also referenced it in
connection with improvements to objective polishing techniques. I see no reason to elaborate in my paper because it would be repetition of Willach's
work in this field. Willach's paper is readily accessible on-line. The purpose of my paper is to draw together in a single source, for the first time, all the
various lens configurations of refracting telescope of the C17th, and to argue that the long refractor race was not inevitable.
Chris Lord
PS Apart from a few trivial points, I think I've addressed the points raised by the referee. I am willing to ammend my text, but not in the way the
referee may wish. I still cleave to my opinion that Galileo had little idea of how the telescope worked, and agree with those who maintain he merely
copied it. His objectives must have been stopped down because of severe turned up edge, and he imagined his stops somehow had an effect on the
field of view. I disagree totally with the referee's interpretation of Galileo's description which I find unsupported in any way. With regards to the
illustration, I foresee no difficulty in obtaining Albert van Helden's permission to use it.

At last, on September 19th 2012 the referee deigned to respond in a typed script, although obviously done in
bold font indicating he had lost his temper, and was exceedingly irked at having his well ingrained prejudices
challenged.
From:
Subject:
Date:
To:

kevin.liam.johnson@gmail.com
AA7 paper
September 19, 2012 20:04:16 BST
chrislord@brayebrook.demon.co.uk

Dear Chris Lord
I forwarded your last comments regarding my referee’s critique of your paper and he has responded to them point by point (see below & attached
images). It is clear that the salient points he has raised were not addressed in your initial reply. I'm sorry therefore, that I have no option but to say, that if
you are not ready to address the serious issues, errors and other points in the paper, I will not be able to take it forward for publication in the society’s
journal. If on the other hand you are prepared to tackle the shortcomings of your draft with a re-write that tackle the issues of structure, erroneous
suppositions unsupported by proper evidence, I will re-assess the paper for publication at a later date.
I leave you to choose which option you want to follow, but it would be useful to know your intentions as you are currently down to speak on this topic at
the SHA spring next year.

Best wishes

Kevin Johnson – Editor (The Antiquarian Astronomer)
Your comments
A) - Papers I've read by Rolf Willach & Albert van Helden, indicate his objectives must have been stopped down.
1) Take the point about eyepiece vs objective - That's because the objective made very little headway until the mid 1640's. There was also no distinction as such between the OG
and the eyepiece until DFe Rheita. The Keplerian MAY have been used by Scheiner but there is no direct evidence. The chromatic error is explained in the text.
2) I'd nee d to see the referees maths on this - it's not my understanding.
3) At the focal ratios we're dealing with spherical error is inconsequential. It was colour error and the belief in magnification being related to image scale that drove the long
refractor race.
4) Well, I've read Rosa Ursina (translation) and I can't find any reference to Scheiner using a Keplerian eyepiece.
5) Sorry the referee finds the algebra hard to follow - I'll amend it as he wishes.
6) I can amend the text, but it seems so obvious, given as the referee points out, a negative lens has a tendency to annul the chromatic error of the preceding positive lens, that
no further explanation was necessary.
I'm a bit puzzled by the implication that I'm not writing for the intended audience. Surely the readership are well versed in telescope optics? At least at this level of very basic lens
theory.
Referee's coments

Herewith my response, which must be my last on the subject, this paper already having taken up a good deal of my time. The original report submitted
was a very considered response from one well-disposed in principle to what the author is setting out to do: what I have said, I have said and am not
going to alter or retract.
Galileo: "Must have" is simply not good enough; for any such assertion we need the evidence. Attached is the relevant section of text from Sidereus
Nuncius in the new translation by Shea & Davie, 2012, in which Galileo's words speak for themselves. Although there remain some vagaries - entirely
natural in a raw beginner in practical astronomy writing in a godalmighty rush of initial excitement about his new discoveries and anxiety to establish
priority - the passage taken as a whole is absolutely categorical that the function of the perforated metal sheets is to generate known angles on the sky
for the purpose of measuring apparent separations of stars, NOT to stop down the objective.
That Galileo's objectives were as bad as the author claims is, indeed, itself entirely negated by two things: firstly, they were tested interferometrically
in 1992-3 by Greco, Molesini and Quercioli ( Applied Optics 32, 6219-6226, 1993), who concluded 'It was found in particular that the optics of Galileo
came close to attaining diffraction-limited operation'; and secondly it is quite obvious that the stellar observations Galileo himself reports in 'Messenger'
( pp. 23-27 of 2012 translation) would have been quite impossible either with bad optics or with a small OG further stopped down as heavily as the author
of this paper suggests. ( In particular, by way of attempting to gather some real evidence on this issue, the author might like to use G.'s obs. of the
Pleiades & Praesepe in conjunction with modern photometric catalogues to deduce Galileo's limiting magnitude and hence active aperture used - an
interesting exercise, if it hasn't been done already.)
If, despite this, there is compelling evidence that Galileo did stop down his OG's, let the author produce it: the passage from 'Messenger' he quotes in
his paper is emphatically NOT it and it is perverse to pretend otherwise.
1) The author's response simply doesn't answer my point here, or show any evidence that he has understood it. It is utterly fantastical to suggest that
the OG "made very little headway until the 1640's" ??!! And what on earth does he mean by claiming there was ever "no distinction as such" between
the OG and eyepiece?!
2) I have given the relevant mathematics in my marginalia on pp. 7 & 8 of the paper: has the author looked at this? If he takes the very little trouble to
work through what is given there, he will find it is valid.
3) Simply not true. The whole of point 3 and my marginal comment on p. 10 of the paper are categorically valid, and fundamental. The details of
instrument-design and evolution, w.r.t. telescopes or any other optical magnifying devices, cannot be seriously discussed without a full and adequate
understanding of the relevant theory of aberrations and its application to real optical instruments: neither the paper, nor the author's subsequent
comments, demonstrate that he has that understanding.
4) The referee has not read Rosa Ursina but is simply repeating the statement commonly made by competent later authorities: Grant History of Physical
Astronomy 1852 p.525 2nd para. quotes Scheiner as stating categorically that he had made observations with a telescope composed of two convexes in
about 1617; Bell The Telescope 1922 p.11 likewise, and quite independently; King The History of the Telescope 1955 p.45 again, although merely citing
Grant loc.cit as authority. If this is a misconception in the classical literature it clearly needs addressing but that needs to be done on the basis of
rigorous use of the relevant documentary evidence.
5) The referee is a mathematics tutor of 35 years professional experience; he does not find valid algebra "hard to follow", to a far higher level of
sophistication than this material, if properly presented. The author could display a little more grace in acknowledging that the referee has given him,
gratis, valid mathematical argument in place of muddle dressed up in algebraic notation. The author's response here seems, also, to be side-stepping
the main point , to which I would refer him once again.
6) This is simply obfuscation and does not answer the point raised, which stands as a criticism that needs to be addressed in the paper itself OR the
claim, for which no argument or justification has been given, should be retracted.
The paper as it stands is not fit for publication without fully addressing, and correcting, the quite fundamental issues I have raised as well as the more
minor points in the marginalia. The author appears unwilling to take these, some of which are very basic & elementary, onboard and, indeed, appears not
to have understood all of what I have said but it is my most emphatic opinion that publication without full correction of the points raised will do the
academic reputations of both author and the SHA itself no favours whatever: the full relevant reworking MUST be an essential pre-condition of
publication. That is my last word on the subject but if you wish to consult a second competent opinion - or, indeed, to pass on to them my report and
comments - you are obviously entirely at liberty to do so, and I don't need to tell you that.
To which I responded the following day:
From:
Subject:
Date:
To:

Kevin,

chrislord@brayebrook.demon.co.uk
Re: AA7 paper
September 20, 2012 10:28:55 BST
kevin.liam.johnson@gmail.com

I have not said at any time that I am unwilling to work with your referee, just the opposite; if you recollect I said I would need to work through the
points one by one. I shall read through his considered criticisms and act upon them accordingly. There is no need to adopt such an aggressive tone with
me. After all are we not all supposed to be colleagues in the SHA? After I have perused and considered your referee's criticisms I shall refer them to
the internationally renowned experts in this field with whose advice and input my paper was drafted. Amendments as I consider necessary will be made
in the light of their comments. I reserve the right to interpret the relevant reference texts as I see them, not as your referee sees them. All the points
made in my paper are supported by evidence, evidence that is cited.
Thank you for your forwarding your referee's criticisms. You shall be hearing from me in due course, although, as I am currently preoccupied with more
pressing matters it may be several weeks, if not months.
Chris Lord

I intentionally allowed the matter to rest. There was clearly no point arguing with an intransigent referee, with
whom I would never agree. I did not know who he was, but he was evidently from his own protestation an
academic with no engineering background. He also had no idea who I was, and considered me wholly ignorant
of optical engineering, and telescope making. Rather ironic given my expertise in this field acquired over 45
years!
On January 29th 2013 I informed Kevin Johnson, somewhat belatedly that my paper had already been
published in the ATM Letter journal.
From:
Subject:
Date:
To:

chrislord@brayebrook.demon.co.uk
Re: AA7 paper – Early Refractor
January 29, 2013 09:54:54 GMT
kevin.liam.johnson@gmail.com

Kevin,
I've had my paper on the Evolution of the Early Refractor 1608-1683 published in the ATMJ_Letters. The referee only requested one
amendment, regarding the work of Christiaan Huyghens on his two lens eyepiece in relation to chromatic correction. I added a comment (&
reference) that the half focii sum separation rule for lateral chromatic correction was discovered by George Airy in the 1820's. There was no
objection to my claim that long focal lengths were driven not by a bid to obtain better chromatic correction, but image scale, and the quest for
finer resolution, on the erroneous belief that resolution was dependent on focal length. The referee also readily understood my arithmetic, and
the scaling rules. The referee communicated with me directly. His name was Felix Lühning, director of Archenhold Observatory, Treptow, Berlin.
He is an internationally recognized Hevelius expert, and was most helpful. The ATMJ_Letters uses referees, but not anonymous peer review. All
is transparent.
At our local astro. soc's. Xmas dinner I sat next to Allan Chapman for several hours. I know Allan personally, having first met him at Salford
Astro. Soc. in the early 70's. I showed him my paper and your referee's comments. Allan thought them unhelpful, and concerning Galileo's
description of his refractor in Sidereus Nuncius, hopelessly misguided. Allan agreed with my interpretation (he guffawed at your referee's
criticisms). He also advised me it was the editor's job to ascertain copyright on any illustrations, not the author's. Allan was very supportive and
encouraged me to expand my paper into a draft manuscript for publication, and recommended a few publishers. He thought I had made some
original interpretations and provided a fresh insight.
I have not passed his comments onto anyone else because I regarded them as being made in confidence. However I felt they would be both
helpful and instructive to you, as editor of the SHAJ, in future. As it is the editor of ATMJ_Letters had no difficulty obtaining permission from
Albert van Helden, for the original illustration of Galileo's description, and the Hooke image of Gascoigne's micrometer had no copyright.
Personally I regard the function of editor being to facilitate publication of contributor's work, and to ensure the peer review process also
facilitates that editorial process. Hopefully you can learn from this experience and in future follow best practice. Bear in mind when you
undertake the role of editor you are there to serve SHA members not act as gatekeeper.
Chris Lord

His reply, unfortunately, had an earlier e-mail to the SHA Chairman, Madeline Cox still appended. It revealed
what I suspected all along; that it was his intention from the outset that my paper should not see the light of
day. I was regarded as a nuisance.
From:
Subject:
Date:
To:

kevin.liam.johnson@gmail.com
Fwd: AA7 paper – Early Refractor
February 10, 2013 11:43:27 GMT
chrislord@brayebrook.demon.co.uk

Dear Chris
Thank you for your email, I think matters have been resolved in a manner best for all parties.
Best wishes

Kevin

On 4 February 2013 21:03, kevin johnson <kevin.liam.johnson@gmail.com> wrote:

---------- Forwarded message ---------From: kevin johnson <kevin.liam.johnson@gmail.com>
Date: 2 October 2012 21:47
Subject: Re: AA7 paper - Early Refractor
To: Madeline Cox <madeline.cox@gmail.com>
Cc: Roger Hutchins <roger.hutchins@magd.oxon.org>

Madeline
I have indicated that I would find another referee if he re-submitted with the changes made, but that does not stop me from getting it re-assessed in the meanwhile. As he is
quoted world authorities as being on his side and saying that they have seen the paper, I will make an approach to one them, in particular Albert van Helden. That way, I will be
able to ascertain whether he has really been been in touch with these authorities or is just blowing his own trumpet. I find it hard to believe that our referee could be as wrong as
Lord is saying. More significantly. he has not copied me any of the email exchanges he is claiming.

All the best

Kevin

On 2 October 2012 20:49, Madeline Cox <madeline.cox@gmail.com> wrote:

Dear Kevin,
Why do some people cause so many problems and make difficulties for everyone? Such a person is Chris Lord.
My first reaction is to tell him outright that we won't take the matter any further but I suppose we have to be professional. I don't know what the procedure is in this case as I have no
experience of editing journals Is there another referee we could approach with the appropriate knowledge? I suppose it’s a pretty limited field. Do we know the experts he has quoted?
Regards,
Madeline
On Tue, Oct 2, 2012 at 7:20 PM, kevin johnson <kevin.liam.johnson@gmail.com> wrote:
Dear Madeline
I am referring to CL response for 28 Sept - see below or attachment
Kevin
---------- Forwarded message ---------From: Chris Lord <chrislord@brayebrook.demon.co.uk>
Date: 28 September 2012 17:25
Subject: Re: AA7 paper - Early Refractor
To: kevin johnson <kevin.liam.johnson@gmail.com>

Kevin,
I agree. The choice of a different referee, one cognisant of optics as well as astronomical history would be most appropriate. You have to bear in mind I have already sent my paper
to four world leading experts in this field, Albert van Helden, Yuri Petrunin, Rolf Willach & Felix Luehning. I subsequently showed them your referee's comments and criticisms.
Some they downright took exception to, others, the parts about Huyghens and colour correction, they 'ummed' & 'arred' over and came down largely with my interpretation. They
most definitely did not share his opinion about the focal ratio scaling rule, commenting that my derivation of Huyghens' rule to be correct, and your referee's plain wrong.
So, when I say I am prepared to rewrite my text, it will be amended in the light of some of your referee's criticisms, to cross all the 't's' and dot all the 'i's' in the best tradition of
academic pedantry.
However, I insist on my interpretation of Galileo's description of his telescope, and his copied use of stops. The only way his or any other refractor of the day could function as a
telescope is by stopping down the OG, considerably. The work of Albert van Helden and Rolf Willach, presented to The Middleburg conference in October 2008, have shown this to
be so. That Galileo is describing a trammel like device is arrant nonsense. It is clear to anyone without preconceptions and a sound knowledge of telescope optics, Galileo assumes
light is being emitted by the eye (extramission theory of vision), and the field being restricted by the action of the objective. I take Albert van Helden and Rolf Willach as my source
references for my interpretation, and insist I have every right to interpret Galileo's description in my own way, bearing in mind my knowledge of the subject, and not merely parrot
a previously held expert opinion.
I had already indicated that the paper's presentation next Spring may have to be delayed, and in view of the indefinable time line, it would be wise to postpone my talk.
Chris Lord

On Sep 28, 2012, at 12:02, kevin johnson wrote:

Dear Chris Lord

Thank you for response and the confirmation of your intention to re-write your paper taking on board all the points raised by my referee. As your timescale is several months
ahead any re-submission would be considered for inclusion in AA8 (2013/4). In light of the revisions needed for your paper, will these be done for the SHA spring conference in
York as I believe it forms the basis for your talk that you are presenting? If there is going any problems it is as well to pick it up now rather than later when matters cannot be
resolved.
My tone in the last email (19 Sept) was firm, not aggressive as I needed to have a clear indication from you as to your intentions. Your cursory comments to my earlier email ‘that
you would think about it’ had left matters in limbo. In addition and more importantly, your response to the referee’s comments, were at best unhelpful or could be interpreted
that you were questioning their competency. The referee’s further and very full response were quite frank reflecting frustration that either you were ignoring their points or you
did not comprehend what was being said. Either way your re-submitted paper will need to be re-assessed by a different referee as the current one is not prepared to correspond
any further on the matter. I fully concur with all the points raised by the referee with the exception of the maths used which lies outside my knowledge. If for no other reason,
the paper will need to be peer reviewed again, to determine that the mathematical shortcoming have been addressed.

All the best

Kevin Johnson – Editor (The Antiquarian Astronomer)

To which I responded:
From:
Subject:
Date:
To:
Cc:

chrislord@brayebrook.demon.co.uk
Re: AA7 paper – Early Refractor
February 10, 2013 12:48:25 GMT
kevin.liam.johnson@gmail.com
madeline.cox@gmail.com

Kevin,
With regards to my early telescope paper. I approached Albert van Helden for permission to use the diagram in his English translation of Sidereus
Nuncius (it was only subsequently after speaking to Allan Chapman last December that I learned that was your job!). His interpretation of Galileo's
description is contained in his notes within that work, and are well known to workers in the field. I also contacted Felix Lühning about the scaling rules
devised by Christiaan Huyghens as applied by Hevelius, because Lühning is a well respected Hevelius expert. Thee leading expert on the optics of early
C17th refractors is Rolf Willach, and I have been in regular e-mail correspondence with him for several years, since I built a replica of "Old Discoverer"
with his guidance. It was Willach's analysis of the object glasses of several C17th refractors that enabled him to prove beyond any reasonable doubt
that they can only have been used successfully stopped down, substantially stopped down. For instance Old Discoverer was stopped down from 58mm
to 37mm.
Knowing what Willach's researches revealed, we now know that Galileo had no idea why the "stops" he used in his telescopes were necessary, not only
necessary, vital. In a letter to Christopher Clavius, in answer to this very question, Galileo waffled on about "Celestial Light".
When I wrote my article, I deliberately avoided going into too much background detail because it was not directly relevant to what I wanted to get
across. The point I was making is that the historical development of the C17th refractor was not inevitable. There would have been no need to build
ever longer refractors using Huyghens' scaling rules, IF the optical properties of light, the true nature of chromatic aberration, and the nature of
diffraction and resolution had been correctly understood.

So I have to add, as a rider to all this, I am not impressed to learn you consider I may just be "Blowing my own horn". When I joined the SHA I was
under the impression original work would be appreciated, and not rejected simply because it challenged the accepted paradigm. It's the SHA that has
been the looser in this spat. My article has been published elsewhere, and without any fuss. You may believe your referee could not possibly have got
things so wrong, but it's plain to all I showed his criticisms, that he has. And, if I was so wrong, how is it that it was accepted for publication in an
Austrian journal? Rolf Willach by the way, is Austrian and has had his articles published in the same journal.
If you wish you may also contact Rolf Willach, Felix Lühning and Yuri Petrunin, all of whom provided in their own way, information that I used to
prepare my article.
I may be wrong, but I sense a degree of intelectual snobbery. Because I do not have an academic background, I ought to know my place, and not have
the temerity to consider my views worthy of publication. I hope this is not the case, but if it is, it won't have been the first time. I approach these
issues from the viewpoint of a qualified mechanical engineer, not a pen pusher or a bookworm. Rolf Willach addresses these matters from a similar
perspective.
Chris Lord

That was the end of the exchange, and I suppose messrs Johnson & Cox presumed they had got the better of
the exchange and put me firmly in my place. Alas they had not considered the power of the world wide web and
the freedom it brings to make known such abuses to a wider audience.

THE NATURE OF THE REFEREE'S CRITICISMS
The referee's contention that Galileo's description of his telescope can be interpreted as using plates to
"generate known angles", "cross staff fashion", is ludicrous. How can stopping the OG affect the field of view?
Why does the referee insist on interpreting Galileo's description at face value?
What Galileo was attempting to explain was why the telescope OG was stopped down. Galileo could have had no
inkling about his OG's massively turned up edge owing to the polishing process, and the consequent aberrations
produced. Rolf Willach has clearly shown that early C17th OG's all had turned up edge and had to be stopped
down to function adequately as an astronomical telescope.
The referee's contention that Galileo could never have made the observations published in his Sidereus Nuncius
with a small aperture refractor is nonsense. I constructed my own replica of "Old Discoverer" in 2007 and
repeated Galileo's observations with the telescope stopped to 37mm. I confirmed all except the detection of the
gibbous phase of Venus. But Galileo made that discovery with his x32 telescope, not x14 or x20, the
magnifications of "Old Discoverer".
The referee cites an article published in Nature, vol.358, 09JUL1992, p101:
That Galileo's objectives were as bad as the author claims is, indeed, itself entirely negated by two things: firstly, they were tested interferometrically
in 1992-3 by Greco, Molesini and Quercioli ( Applied Optics 32, 6219-6226, 1993), who concluded 'It was found in particular that the optics of Galileo
came close to attaining diffraction-limited operation'; and secondly it is quite obvious that the stellar observations Galileo himself reports in 'Messenger'
( pp. 23-27 of 2012 translation) would have been quite impossible either with bad optics or with a small OG further stopped down as heavily as the author
of this paper suggests. ( In particular, by way of attempting to gather some real evidence on this issue, the author might like to use G.'s obs. of the
Pleiades & Praesepe in conjunction with modern photometric catalogues to deduce Galileo's limiting magnitude and hence active aperture used - an
interesting exercise, if it hasn't been done already.)
I reproduce their article here:

The referee is citing this article as evidence that Galileo's lenses, the object glasses that is, in the two
telescopes on display at the IMSS, are nearly diffraction-limited. Anyone with the slightest knowledge of fringe
testing can immediately recognise this is anything but the case. Both object glasses exhibit astigmatism of a
marked nature, and turned up edge (fringe pattern 'a' & 'c'). The referee also seems to think Galileo's
observations would be impossible with the object glass heavily stopped down. Did he actually read the article

he cites? Both objectives were tested at their full diameter, but the optical data table clearly states they were
used stopped down. In the case of objective I from 51mm to 26mm (almost 50%) and in the case of objective
II, from 37mm to 16mm (almost 57%). The spare single lens, also an object glass, exhibits marked
astigmatism so much so it would have been unusable (fringe pattern 'd'). It too was stopped down, from 58mm
to 38mm (almost 34%). The fact that in spite of this data the referee clearly believes Galileo could not have
detected the fainter stars revealed to him in the Pleiades & Praesepe, presumably implies he believes Galileo
used his telescopes with the stops removed for these observations. Of course if the stops were removed, no
satisfactory image would be produced.
I find the citing of this article, clearly used as a propaganda piece in support of the IMSS's promulgation of
Galileo, risible. The fact that the referee has also clearly not read Rolf Willach's more recent work in this field
speaks volumes.
That a mathematics lecturer of 35 years teaching experience cannot follow the extraction of a cross rule from
two columns of data, as in Huyghens' scaling rules beggars belief. That he is unfamiliar with the scaling rule, or
the focal ratio rule for a simple refracting objective also demonstrates his lack of familiarity with the subject,
despite his assertions to the contrary.
Finally his contention, cited in Grant's History of Physical Astronomy, that Scheiner was using a 3-lens refractor
as early as 1617, also cited by Bell in his "The Telescope" and discounting actually reading Scheiner's work,
Rosa Ursina (there is an English translation), is so typical of many historians who fail to consult original
sources. Scheiner makes no mention of using anything other that a Galilean telescope until the late 1620's,
perhaps 1628. There is no mention of him using a Keplerian until 1628, and no mention at all of him using a
three lens erecting refractor. I do not care what Grant or Bell have to say on this matter. They cannot be taken
as an original source. The selective citing of Bell in this connection reveals bias. Why did he not also cite Bell,
"The Telescope" 1922, Ch.1, p9, paras 1& 2:
"Galileo made in Padua, and after his return to Florence in the autumn of 1610, many telescopes which found
their way over Europe, but quite certainly none of power equalling or exceeding these.
In this connection John Greaves, later Savilian Professor of Astronomy at Oxford, writing from Sienna in 1639,
says: "Galileus never made but two good glasses, and those were of old Venice glass." In these best
telescopes, however, the great Florentine had clearly accomplished a most workmanlike feat. He had brought
the focus of his eye lens down to that usual in modern opera glasses, and has pushed his power about to the
limit for simple lenses thus combined."
And from Greco, Molesini, & Quercioli's article published in 1992, it is evident that even these supposedly
"good" lenses were poor by post 1640 standards, as I argue in my paper.
The referee clearly did not distinguish between the lens arrangements of early C17th refractors and post 1760's
achromatic refractors with interchangeable eyepieces. He went as far as to suggest my paper be retitled, "The
Evolution of the Astronomical Eyepiece"! What he failed to understand was that refracting telescopes made in
the mid C17th were designed to perform with a fixed number of lenses, anything from three to five. The lenses
complimented one another in an attempt to reduce false colour and spherical error. It wasn't until the Huyghens
brothers developed their astronomical eyepiece, that the refractor could be evolved into a fixed OG and used
with interchangeable eyepieces. This was also adopted by Hevelius in the 1660's.

ANALYSIS OF THE REFEREE'S CRITICISMS
THE USE OF "PLATES"
Let us consider in detail some of the referee's criticisms. Firstly that the "plates" described by Galileo were used
to.... "generate known angles at the eye of the observer - cross staff fashion - to 'measure the spaces between
stars'."
For the sake of argument let's go along with the referee's interpretation, albeit a literal one, taking Galileo's
statement at face value.
What happens to the real field of view (fov) of a Galilean telescope if the objective is stopped down? In order to
investigate this question I have consulted the seminal paper on the subject, 'On the Field of View of a Galilean
Telescope'; Hughes, H.A. F.O.S. & Everitt, P. F., B.Sc., F.R.A.S., F. Inst.P., F.O.S. 14OCT1920.
Because the eye cannot be placed at the exit pupil, the apparent field of view is divided into two parts, the
central fully illuminated field, and the total field of view. You will need to read Hughes & Everitt's paper to fully
grasp the significance of this fact.
Basically what happens is the field widens slightly when the pupil dilates. In order to calculate specific real fields
of view, one has to adopt a specific eye pupil diameter. For the purposes of a realistic calculation, bearing in
mind Galileo's middle age at the time he made his observations, he was 45-46 years, I have adopted a dilated
pupil of 6mm. I have also assumed an eye clearance of 8mm. The algebraic notation is that of Hughes &
Everitt. The data on "Old Discoverer" is taken from the 1992 Greco, Molesini and Quercioli article.

The real field of view of Galileo's x14 refractor was just over 20' arc when stopped down to 26mm & unstopped,
just under 25'arc.
What may we conclude from this analysis? Stopping the OG from 51mm to 26mm contracts the field of view by
approximately 5' arc. Presumably if the referee's literal interpretation is to be accepted, there must be some
evidence that Galileo exploited this property of his telescope. If that is so, it has, to the best of my knowledge,
yet to come to light. Stillman Drake inferred Galileo had in mind exploiting the property so as to measure the
distances of the Jovian satellites and ascertain their orbits. This is not feasible because the real field of view
even with the objective stopped to 26mm, encompasses the Jovian system at all times, the angular elongation
of Callisto being only ~10'arc maximum.
Giovanni Alfonso Borelli described an instrument Galileo devised, which he called a micrometer, but actually a
type of sighting bar, with twenty equal divisions, fitted onto the telescope that could be slid along the body
tube. To measure the angular distances, Galileo observed Jupiter's system through the telescope with one eye,
whilst his other eye watched the sighting bar lit by a lantern. He then set the sighting bar distance so as to
make the interval between two divisions of the graduated scale coincide with the planet's apparent diameter.
This procedure enabled Galileo to superpose the telescope's field of view on the sighting bar. He could thus
determine the distance of each satellite from the planet, with the radius of Jupiter as the unit of measurement.

What is the most likely reason Galileo mentions "plates" when describing how his telescope functions? From
what we now know of how a Galilean refractor works, why mention "plates" at all? Is there any evidence Galileo
ever used "Old Discoverer" without the OG being stopped down? The design and fabrication of the telescope
tube precludes the removal of the aperture stop, which by implication implies Galileo did not use the objective
at full aperture.
So let's now consider a more likely explanation as to why Galileo makes such an emphasis on the use of
"plates" and his reasoning as to their purpose.
If as Galileo claimed, he had reconstructed the Dutch telescope "upon the doctrine of refraction", there would
be no theoretical reason to stop down the objective. So why did Galileo use a "plate" or as we now call it, an
aperture stop?
Bear in mind Galileo could have known nothing about lens aberrations, optical tolerances required in surface
figuring, surface figure test procedures, diffraction theory, or image formation theory. All these disciplines were
many years ahead. You are left with the question, "Is it feasible that Galileo could have used his medieval
knowledge of refraction and the then known properties of lenses, to enable him to design his telescope from
first principles." To my mind the answer is an unequivocal, "No." But even if Galileo had somehow managed to
do what Hans Lipperhey had failed to do, that is design a simple refractor from first principles, would he have
needed to add an aperture stop. Well obviously not. Yet he concentrates in his description upon the use of
"plates" or stops, to the exclusion of all else.
You need to ask yourself the question, "Why?" Why discuss the supposed effect of "plates" (i.e. stops) when a
purely theoretical determination of the lens configuration needed to make a simple refractor would not require
one?
I think the answer is staring any objective historian in the face. The Dutch telescope only functioned adequately
(& barely adequately at that according to the published research of Rolf Willach, "The Long Road to the
Invention of the Telescope" - read to the 2008 Middleburg symposium) by having the objective stopped down
50% or thereabouts. We know from the 1992 Greco, Molesini and Quercioli article, that Objective I, was
stopped down from 51mm to 26mm.
Why stop down the objective? It clearly isn't to measure stellar separations. The total field of view may contract
when a Galilean is stopped down, but there would be no mathematical relationship accessible to Galileo to
enable him to accurately make such measurements because the edge of the field is vignetted and fuzzy. Having
no field stop, a Galilean cannot have a clearly defined edge to its field of view. Consequently he would be
unable to derive a mathematical relationship by experiment.
So why was the OG of "Old Discoverer" stopped down? The obvious answer lies in the interferogram published
by Greco, Molesini and Quercioli. The objective lens has a severely turned up edge, and a raised zone. Without
it being stopped down to 26mm it would not have functioned satisfactorily because of uncorrected spherical
aberration and astigmatism, plus chromatic error. Stopping down the OG increased the effective focal ratio from
f/26 to f/51. Chromatic error would have been reduced by a quarter since it is proportional to the square of the
f/ratio. (The interferogram being a double pass, the fringe separation is 1/2 wave, and not 1/4 wave as claimed
by the authors.)
But, Galileo knew nothing of these aberrations, so once again, I ask the question, "How did he know to use a

50% stop?" There can be only one answer, Galileo copied the lens layout and the stop from a Dutch telescope,
scaled the objective focal length for a higher magnification, and passed it off as his reinvention.
In support of my contention I cite the following extracts from a pair of papers written by Sven Dupré in 2002:

HUYGHENS' SCALING RULE

Item (2) of the referee's criticisms concerned Huyghens' scaling rule and what he maintained were
misconceptions on my part. The referee claims that the requirement for chromatic aberration to be essentially
invisible leads to a lower limit on focal length nearly 4 times that which I calculated. He also states he utterly
failed to fathom my extraction of the focal length limit from Huyghens' scaling rule.
Below are the calculations I worked out in my notebook in January 2012. I used a basic n'th term rule
derivation. The calculation can also be made on a scientific calculator using linear regression. But you need to
know the cross rule beforehand, i.e. the algebraic rule linking 'n' or 'Fl' to 'D'.

This is the calculation I made to determine the minimum focal length for a simple lens:

I'm not aware of any similar published calculation that results in a relationship four times less, as the referee
claims. Conrady uses a more stringent dispersion requirement, based on essentially the same figures,. This is
published in 'Applied Optics and Optical Design"; Conrady, A.E.Vol. 1, Ch.4, pp200-201, Dover 1985.

Conrady uses a dispersion of V = 62.5. This can be compared to my delta F = ±0.0085. Taking the reciprocal
for the Abbé number, we have V = 1/(2 x 0.0085) = 58.8. Either approach is equally valid. Conrady's minimum
focal length derivation is also referenced by Sidgwick; "Amateur Astronomer's Handbook"; Sidgwick, J.B. 3rd
Ed. Gamble, R.C. 1955, Section 4.8 - Chromatic Aberration - p92 - footnote
"

* For a single converging lens, primary colour becomes intolerable at about f=100D^2, which was one reason for the enormous length and

unwieldiness of the seventeenth-century refractors."

Huyghens' scaling rule table, was corrected and re-published by Thomas Dick, "The Practical Astronomer" from
"The Complete Works of Thomas Dick, Ll.D, Eleven Volumes in Two", Vol. 2, IV, Section II, p65. Dick extracted
the table from Huyghens' "Oeuvres Complétes", 1752. We know from Huyghens' scaling rule, which was
followed by Hevelius, that the focal length rule used in practice was not Conrady's, of f=100D^2 but Huyghens'
rule, f=41.4D^2.
I fail to understand how the referee, someone who claims to have lectured in mathematics for 35 years, "has
failed utterly to fathom how the author's 49.2 D^2 follows from the preceding mathematics!" And I rather
doubt neither could anybody else with the necessary competency in high school algebra.
As for the referee's contention that spherical aberration also required correction (item 3), and colour error was
not the most important factor is nonsense. I leave the reader to consult Conrady Vol.1, pp122-123. The focal
length rule for satisfactory chromatic correction calls for a far greater focal length than spherical correction.

THE PLEIADES
Another point raised by the referee, in his typically sarcastic manner, relates to Galileo's depiction of star
clusters. The Pleiades for instance.
That Galileo's objectives were as bad as the author claims is, indeed, itself entirely negated by two things:
......................................................................and secondly it is quite obvious that the stellar observations Galileo himself reports in 'Messenger' ( pp. 23-27
of 2012 translation) would have been quite impossible either with bad optics or with a small OG further stopped down as heavily as the author of this
paper suggests. ( In particular, by way of attempting to gather some real evidence on this issue, the author might like to use G.'s obs. of the Pleiades &
Praesepe in conjunction with modern photometric catalogues to deduce Galileo's limiting magnitude and hence active aperture used - an interesting
exercise, if it hasn't been done already.)

This is a reproduction of Galileo's drawing of the Pleiades, taken from Albert van Helden's English translation of
Sidereus Nuncius, University of Chicago Press, 1989, p61.
Galileo has depicted the brightest stars in the Pleiades, those visible to the naked eye on a clear night, as dots
with six pointed stars around them. The fainter stars he has depicted also as six pointed stars in solid black ink.
He seems to have used size of pattern as a descriptor of brightness, so the smallest solid black stars are the
faintest he could see.
For the purpose of my analysis I have identified two stars, Alcyone and its neighbour 24 Tauri. Their modern
designations from SIMBAD database are:
ALCYONE
24TAU

- SAO76199 03:47:29.1 +24º06'18".5 (J2000) 2.73 Vmag
- SAO76192 03:47:20.9
+24º07'03" (J2000) 6.31 Vmag

Galileo has not depicted any stars smaller than 24TAU, which means his telescope revealed stars near the limit
of naked eye visibility, but the magnification (x14) and the higher resolution would have enabled him to see
them clearly.
Given that Objective I was used stopped down to 26mm, and assuming a moonless clear night sky, with a
brightness not greater than 21 mag per square arcsec, and at the latitude of Padua (+45º.4) and M45
culminating at an altitude of 68º.6, what is the telescope's limiting magnitude?
Using Bradley E. Schafer's Telescopic Limiting Magnitudes model which can be downloaded from http://
adsabs.harvard.edu/full/1990PASP..102..212S, assuming a 6mm eye pupil, & magnification x14, the limiting
magnitude is 9.72 Vmag.
Far from being obvious that Galileo's observations could not possibly have been made with poor optics and an
objective stopped down 50% to 26mm, one is left wondering why it is Galileo did not depict fainter stars in the
Pleiades, given that the limit is over 3 magnitudes below the threshold of his drawing?
What are the likely reasons for Galileo recording stars in the Pleiades down to just below the sixth magnitude,
when a good 26mm refractor is quite capable of revealing stars down to the ninth magnitude?
I maintain the reason lies in the poor quality of the objective lens. It was made from Venetian lime-soda glass,
and would have been marred by striae, bubbles and blebs, just like all the early C17th lenses analysed by Rolf
Willach. Spherical and chromatic aberrations and astigmatism resulting from the poor figure would not produce
point like star images, although at only x14 magnification this may not have been noticeable. Then there is the
very restricted field of view, and the effect of observer fatigue, caused by following the asterism and trying to
keep stars being drawn, in relation to their neighbours, centred.

PRAESEPE

Conducting a similar analysis of Praesepe is not quite so easy. Trying to rationalise Galileo's drawing and a
modern star chart of the open cluster is nigh impossible. Albert van Helden helpfully identifies the two large
(brighter) stars as Gamma & Delta Cancri, which I have annotated.
M44 lies to the right roughly half way in between, but try as I might I cannot identify any of the stars drawn
with those in a chart scaled to match. However the SAO stars identified in the modern chart would all be
observable in "Old Discoverer."

73598
73665
73666
73710
73974

07:55:35.842
07:55:54.735
07:55:54.766
07:56:06.754
07:57:26.778

-15:24:56.16 2000.00 -0.0031 +0.0042 9.0 SAO 153592 # A0 HD 64892
+39:17:13.06 2000.00 +0.0005 +0.0082 7.1 SAO 60456 # A2 HD 64488
+34:34:16.88 2000.00 -0.0024 -0.0082 8.9 SAO 60460 # BD+34 1709
+68:15:17.87 2000.00 -0.0005 -0.0242 8.2 SAO 14367 # K5 HD 63873
-22:47:37.09 2000.00 -0.0021 -0.0122 9.5 SAO 174872 # A0 CD-22 5425

The referee's criticism does not hold water. My analysis of the 'real' evidence, clearly shows Galileo's
observations, although novel at the time, are nothing remarkable when judged by current optical technology,
and what can be achieved with a small hand telescope with good optics.

CONCLUSION
What can one conclude from this sorry episode?
The referee, without knowing anything about the author of a well researched paper, acts as his master's attack
dog, and does his utmost to disparage the author's' credentials. In doing so he cleaves to outdated and
demonstrably incorrect historical interpretations. At the 2008 conference on the early refractor, held in the
Dutch town, Middleburg, numerous papers were presented considering the emergence of the refractor and
Galileo's understanding of the optical principles, as well as his subsequent astronomical discoveries.
The objectives in the two telescopes that are supposedly Galileo's, on display at the Florence Science Museum,
the IMSS, were both stopped down. According to the referee the stops were used to establish known angles.
Anybody who knows anything about telescope optics knows that the angle of field subtended at the focal plane,
and accessible to the eyepiece has nothing whatsoever to do with the OG aperture, and everything to do with
the OG focal length, and the diameter of the eyepiece field stop or eye lens in the case of a Galilean. Galileo
would have been completely ignorant of this fundamental property of telescope optics. That the nominated SHA
referee was also similarly ignorant is very worrying. That the editor is also apparently ignorant, despite working
in a professional capacity at the London Science Museum, is equally worrying.

