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This article is about Professor Mendell Penco Waahband his contributions to the
development of the two K&E Log Log Vector Slide Bsil These were the Log Log
Vector Slide Rule, K&E 4093, introduced in late 992nd the Log Log Duplex Vector
Slide Rule, K&E 4083, following ten years laterlifi39.

The introduction of the K&E 4093 Log Log Vectordsdi rule with hyperbolic scales
should be considered an important milestone ireglide history. This is not for the fact
that, for the first time, one could read the valoéshe hyperbolic functions on a slide
rule, but for the fact that one could now calculdtte values of the complex hyperbolic
functions. This new slide rule provided rapid amect solutions for expressions such as
sinh (u+jg = Ae'7=A/a , in the Vector formpr, sinh (U +jg) = (x +jy), in the
Cartesian form. These complex hyperbolic functiamse being encountered more and
more often in the fast growing scientific and eleel engineering applications of the
time.

Weinbach’s slide rule design gave the scientist amgineer an immensely valuable
and timesaving tool. Its importance for them realynot be overstated. In fact, in late
February 1928, Professor A. E. Kennelly, of Harvahdiversity, one of the leading
Electrical Engineers of that time, had this to séwput a sample of the slide rule that
Weinbach had sent to him, “This rule has, as yaatpmut, two main utilities; first, the
conversion of polar to rectangular complex quastitand reciprocally; second, the
computation okinh (u + jg), cosh (u + jg), andtanh (u + jg), either in rectangular or
polar forms, but especially in polars. Of course finst utility is not new as there are
some slide rules on the market which will enablis thtility to be obtained. This is,
however, the first slide rule, to my knowledgeptovide the second utility, and certainly
the first thereof to provide both utilities combahé think it should give valuable service
to electrical engineers employing complex numbas@mplex angles as many of us do
now. | congratulate you on achieving this possgili

Kennelly was right about Weinbach’s design. Priotite advent of this slide rule these
complex hyperbolic equations were handled by atlgngand calculation routine using
logarithms. In Appendix 1, following this Articleare examples showing the hand
calculation method using logarithms, and thosegitie K&E 4093 and 4083 slide rules.
When the difficult hand calculation steps are coregao the much easier and faster
solutions by the slide rules there is no questiowtoch method is superior.

The narration that follows covers eighteen yedrsedjins on a promising note in 1928,
and sadly culminates in 1946 with litigation. It veos the history of Professor
Weinbach'’s relations with Keuffel & Esser Co. Duithis period of time four distinct
phases occurred. These were:

Phase one, 1928-193During this time Weinbach performed the majoerwi the
design and evolution of the Log Log Vector Slidde&Rthe K&E 4093.




Phase two, 1933-19351t was in this period that Weinbach had a numbkr
exchanges with K&E regarding concerns about rogsilti

Phase three, 1938-193%his reviews Weinbach’s part in K&E’s introduaticof
the Log Log Duplex Vector Slide Rule, K&E 4083.

Phase four, 1944-1948Veinbach initiates litigation against K&E.

First, in this Article, we will learn a few thinggbout Professor Weinbach’s life, and
then go on to recount the events in the four Phagessource of information for most of
this Article is from the Archives of the Universiof Missouri at Columbia where they
have a collection of the professional papers ofRh&fessor. These were donated to the
University in March 2004 by his family. In May 200%isited the University, and with
the assistance of the Archives Staff, and my dargktathryn, gathered copies of about
400 pages of correspondence and material. Themgdthre drafting of this Article an
additional 260 pages of material covering Phase feas discovered by Richard
Kershenbaum, his grandson. These papers were ateded to the Archives, and | was
able to make copies of them. The Archives recordsremarkably complete and show
the entire history of the important events thahgpared over the eighteen years; 1928
1946.

Most of what follows in this Article is informatiothat | have copied, summarized,
and/or condensed from these Archive papers. Wherdimg is copied directly it is noted
by quotation marks (*”). Other wording, summarizZedm the papers by the Author, is
not noted by quotation marks. It should be mentiaihat when copying direct quotations
| recorded them as originally written and no attemips made to correct their spelling or
grammar. Often shown are sequences of multipleatjoots that have been taken from
different places in the same letter. When this ocauotations marks (*”) have been
shown at the beginning and end of each quote, amelvaparagraph indentation begins
with each quote. However, there is no line spadegveen these multiple quotation
paragraphs. In all the rest of this Article reguiae spacing and paragraph indentation is
used.

This may be the first time in the history of sliddes that the complete records of
correspondence between the manufacturer and apendent designer of a slide rule
have been preserved. These allow us to obtaineapiature showing the human and
business aspects of the development of two slitks fuom inception to introduction to
the public. From these pages there emerges a &isgrstory of Professor Weinbach and
his long term relations with K&E. This Article iengthy. However, | have purposely
included as much documentation and detail from Arehives as was considered
necessary to complete this unique and historicareof events.

The biographical information that follows came frtme “Archives” website:

“Mendell Penco Weinbach was born on 2 November li88omania. He studied at
the Romanian Lyceum before immigrating to the Uhi&ates in 1901 at the age of 20.
He received A.B. (1905), B.S. (1907) and A.M. (1pdégrees from the University of
Missouri specializing in mathematics and enginegriWweinbach taught physics at the
University High School while pursuing his education engineering and joined the
faculty of the Department of Engineering as anrutdbr in electrical engineering in



1907 and eventually became a full professor in 18#3was chairman of the Department
of Electrical Engineering in the College of Engineg for the last twenty years of his
life. In the late 1920s Weinbach worked for AT&TNew York and Kansas City Power
and Light during the summers. During WWII, Weinbawthored instructional materials
and taught courses to students at the Universitilissouri who were studying to be
aircraft radio operators in the US Army Air Corps.

Professor Weinbach invented a number of deviceshatdl several patents. His most
successful invention was the Log Log Vector™ SlIRele that made mathematical
computations easier for electrical engineers. Tide sule was a great success but it was
also the focus of a long legal dispute with the pany which marketed it, Keuffel &
Esser Co (K&E), over royalties and breach of carttréd/einbach also wrote a number of
well received textbooks for electrical engineerstgdents and was engaged in several
publishing projects when he unexpectedly died atehort illness on 29 March 1947.
Weinbach and his wife Regina Paves Weinbach (d5)19dised five children in
Columbia, MO.

This collection of papers created by M.P. Weinbaas kept after his death by his
daughters, Edith Weinbach and Charlotte Weinbaadish&nbaum. Professor Weinbach'’s
grandson, Richard Kershenbaum, donated the papetket University of Missouri-
Columbia Archives in March of 2004. The heirs obféssor Weinbach earlier donated
the large prototypes of the Log Log Vector™ SlideleRto the College of Engineering
for their museum. As of 2004, the prototype slidéris still on display in the MU
College of Engineering.”

This picture of Professor Weinbach, Chairman of thepartment of Electrical
Engineering, was taken in May 1946 when he waseéfsyold.




Phase one: 1928-1930: The introduction of the K&E L oqg Log Vector
Slide Rule; the K&E 4093

Our story begins on March 7, 1928. On this day égsdr Weinbach submitted an
application for a copyright on the design of a elidule with decimally divided
trigonometric and hyperbolic scales. This was tegesl under U. S. Copyright Class |
XXC No. 15998. This slide rule was pictured in go@atitled “Vector Calculating
Devices” that he was about to present at the Regidieeting of theAmerican Institute
of Electrical Engineers (A.l.E.Eih St. Louis, Mo., March 7-9 (See Figure 1). HHdezh
it the “Vector Slide Rule”, and described its opgena The article gave examples of how
the scales could be used. These covered not omlyutual slide rule and vector
calculations, but also the hyperbolic functionsd asolutions of complex hyperbolic
forms such asinh (u +j ), cosh (u +j), andtanh (u +j ).

Figure 1.

Just one side of the Vector slide rule was picturedis paper, and it had the
following nine scales on it, from top to bottom:

1. S (for sines from 5.7 — 90 degrees);

2. S (for sines from 0.7 — 5.7 degrees);

3. T (for tangents from 5.7 — 45 degrees, and geais larger than 45 degrees);

4. Th (for hyperbolic tangents from 0.1 — 3.0 radig

5. Sh (for hyperbolic sines from 0.1 — 1.0 radians)

6. Sh (for hyperbolic sines from 1.0 — 3.0 radians)

7. C (a standard C scale);

8. D (a standard D scale);

9. CI (a standard ClI scale that could also be @ethngents larger than 45 degrees,

and cotangents less than 45 degrees).

Scales S, S and T were to be read on the D scaJ&s; and Sh were to be read on the C
scale; and Cl was to be read on the T scale. A mygxsirtant new feature of Weinbach’s
design was that the S, S, and T scales were imaéadegrees, and not the customary
degrees and minutes. The introduction of decimgteks was a major improvement.

The paper received an immediate positive respamse fellow engineers and he was
advised by them to have a reliable manufacturerentngd rule available to the profession.



So a few days later on March 13, 1928 he sentex liet K&E with a copy of his paper. It
was his hope K&E would have some interest in pradpbis slide rule.

On March 22, 1928, W. G. Keuffel, President of K&Eplied with a flat turn down.
He thanked Weinbach for a copy of the paper, bidgt thee idea of a slide rule to be used
for Vector calculations was not new to them. Intfabout five years before they had
actually made a slide rule for electrical reseaacii had submitted copies of it to
different parties, but could find no real demand ifto K&E enclosed a copy of the
directions that they had sent out with the rulesythad furnished. Also, they asked if
Weinbach was aware of Patent No. 1,487,085 thatblead issued on May, 25 1924 to
Albert F. Puchstein. (Author’s insert: PuchsteirsveaProfessor of Electrical Engineering
at Ohio State University. His Patent was titletDevice for Making Vector
Calculations”. His slide rule, as pictured on the Patent pagad,deales with hyperbolic
functions. In describing the rule Puchstein sdys;...my device is of such a nature that
calculations can be readily made as to ..... hypecksihes, cosines, tangents, etcetera,
of vectors”. Upon examination | found there was no comparison betwbenayout of
scales on Weinbach’s and Puchstein’s rules. Imismediately obvious they are two
separate and different designs. In fact, they wdeneeloped completely independent of
each other as Weinbach had no prior knowledge ofiftain’s Patent).

Weinbach did not immediately reply to K&E’s 3/22t&r. However, it did not seem to
dissuade him as, in the interim, he arranged tot wébl them when in New York in
June. He was working there for the summer for AoagriTelephone and Telegraph. He
met with the officials, including the President, 8. Keuffel, at their main office in
Hoboken, New Jersey. He pointed out the favoraddetion of the profession following
the publication of his paper in the A.LLE.E. Jouy@ad made an attempt to explain the
important features of his slide rule with decimallyided scales. Also, he compared the
scales on his rule to their unsuccessful “ElecktriR@search” one. This rule did not have
hyperbolic scales. Again, the response from K&E wagative. President Keuffel
indicated that their investigation showed there Moot be enough demand to warrant
manufacture. Also, he mentioned that they feltghtent by Puchstein was quite similar
to his design.

Weinbach continued to persist and in late Augus28l%efore his return to the
University of Missouri, he arranged another meetvith K&E. At this time he made
another attempt to interest them in the manufaadfit@s slide rule. Again, he gave the
advantages of his slide rule over other designshéninterim period between meetings
with them he had studied the Puchstein Patent a&hdat find the rules similar. So, at
this meeting he was able to discuss the differebetween the scales and operation of
Puchstein’s and his slide rule. Weinbach explaihadl although Puchstein did cover the
evaluation of hyperbolic functions of complex vaies there was an important
difference in the essential details between theatipsms of the scales on the two rules.
Weinbach further pointed out to them that the dedlyndivided trigonometric scales of
his slide rule would eliminate the usual convers@rors resulting from the degree-
minute scales on their “Electrical Research”, Ptaih&s, and other similarly designed
rules. (Author’s insert: The differences lay in tagout of the scales. Puchstein’s Patent
design only provided direct solutions of the comigperbolic functions in the complex
vector form(x + j y). On the other hand, Weinbach’s Copyright desigiviged direct



solutions of the complex hyperbolic functions i ttomplex polar fornA /a = A e'? .
The basic mathematical formulas for the two methaws different and the slide rule
procedures are not the same. Weinbach’s designdwwaye been preferred by electrical
engineers, as solutions in the polar form are afagrconvenience to use when
multiplying and dividing these complex numbers).

Finally, late in their discussion, after learnM{einbach had obtained a Copyright on
his rule, President Keuffel had a change of miné. $&id they might consider the
manufacture of a vector slide rule. However, it Woliave to cover the use by K&E of
both Puchstein’s Patent and Weinbach’s Copyrighe dbject he was told was that their
Company, through this acquisition, would have catelownership of the slide rule
methods for these calculations. If sold, they woadglee to pay a Royalty of 5% of the
retail price. Also, Weinbach was to write an iastron book for the use of the rule in
solving engineering problems. As the next step thasked Weinbach to consult with
Professor Puchstein, at Ohio State Universitybotaio his permission to use his Patent.

Weinbach contacted him and on August 30, 1928weRrofessors met at Puchstein’s
office at Ohio State. Weinbach’s notes of the nmggéire as follows:

“I informed Puchstein of my conferences with the K&fficials and that President
Keuffel had intimated that they might manufactuneeator slide rule and test out the
possible demand for it. That in such a case theyt weahave the complete protection
offered by his Patent and my Copyright for whicleythare willing to pay a joint
royalty of 5 per-cent of the retail price. Since.Meuffel did not commit himself as
to which scales were to be used, it was desirdlalevie come to some understanding
regarding the division of the offered royalty. Tdgreement reached at the suggestion
of Mr. Puchstein was that the one whose scalesbeilised shall receive 80% of the
royalties. The drawing up of the agreement wasaéft Mr. Puchstein.”

Following this meeting Puchstein sent Weinbach eitet confirming his
understanding of the marketing agreement they leadhed regarding the 80%-20%
royalty division. Weinbach responded with an idealtietter. Both letters were signed by
witnesses to their signatures and contained thatersent; “It is understood that the
reason for this arrangement is, that so far as kndle Patent of A. F. Puchstein, and the
Copyright of M. P. Weinbach constitute the pioneHorts to devise suitable slide rule
scales to accomplish said objects, and that thiseagent is deemed best for the interests
of both parties”. Copies of the signed agreem&eigarding the Vector slide rule” were
sent by Weinbach to K&E on September 27, 1928.

It would take another year of correspondence bevie three parties before the rule
was finalized and ready for sale. During that tithe negotiations regarding their
agreement with K&E were completed. Also, the filaglout of the scales on both sides of
the slide rule was decided, and Weinbach finishedinstruction manual. During this
time, some “Test” rules were made to check the laesingements of the scales.
(Author’'s insert: During the writing of this Artie] 1 was in contact with, Richard
Kershenbaum, who is Professor Weinbach’s grandderhad found a slide rule in some
of the Professor’s belongings, and wondered ibiild be identified. Below is a picture
of this rule. It is one of the “Test” rules. Notitkat this is a cut-and-paste job. It is
simply a rearrangement of the scales of the slitke pictured above in Weinbach’s paper
titled “Vector Calculating Devices”. Someone madmay of the slide rule picture, cut it



up, rearranged the scales, and then pasted thémsofTest” rule, see Figure 2. On this
version all of the scales are included exceptHer@ scale).

Figure 2.

Continuing with this Article, the letters writteretoveen the parties during the next year
now follow. These are presented in date order tavshow the slide rule was gradually
developed.

Dec. 14, 1928; W. G. Keuffel to M.P.W. — In histéetW.G.K said that K&E had
considered the construction of the rule suggesye@einbach, and enclosed a blueprint
of their idea of the arrangement of the scales len Yector slide rule. In order to
determine the best arrangement K&E said they wmdlle a number of different rules to
try out. Weinbach, in separate written notes sdalidpoted that the hyperbolic and
trigonometric scales as originally laid out by m¥seere interchanged on the blueprint.
This, however, did not matter in the actual appiccaof the scales.” Also, he noted the
trigonometric scales had been inverted. Unfortupat® copy of this blueprint was
found in the Archives. However, from subsequentrespondence that refers to the
scales, a complete picture of the Front and Backhefrule on the blueprint can be
created. The scales on what is referred to agtreeral side” looked like this:

|| L, LLO, DF || CF, B, CI, C || D, LL3, LL2 ||
The scales on the “hyperbolic” side had been simglgrranged from Weinbach’s
original design, except that his Cl scale had bmened to the other side, and S and T
scales had been added as follows:
|| Sh, Shy, Th || S4, Sk, TI || D, S, T ||
We will find that, as time went by during the ye®829, Weinbach, Puchstein, and
others suggested changes by adding other scaldsandes to the rule.

Dec. 17, 1928; M.P.W. to AF.P. — M.P.W.'s lettepdates Puchstein on his
discussions with K&E over the past 2 ¥2 months, seids him a copy of the blueprint
sent by K&E. In this letter Weinbach says this dltbe slide rule;

“My aim with them was that they produce a slidesrtiat would not be restricted
to only vector operations, but_a general utilityeruhat is a rule that in addition to
vector operations including hyperbolics, would hagemany other scales as could be
put on it so as to insure its general utility cliéea and consequently enhance its
sales. The reason | held out for this type of mbes because of the small royalty
offer, which coupled with the more or less reséicsales of a strictly vector slide
rule would have made our efforts not worth finatigial he rule that we have finally
decided upon is shown in the blue print which |lese. It is practically as |




suggested with the exception that the trigonomestales are inverted as
recommended by one of the K&E engineers.”

Weinbach asks Puchstein to return the blueprinh vaily suggestions he deems
desirable. Then, as K&E will be using his slideerdesign, he asks A.F.P. to send him a
legally signed statement to the effect that M.PWM.receive 4% (80%), and A.F.P. will
receive 1% (20%) as Royalties.

Dec. 21, 1928; A.F.P. to M.P.W. — A.F.P. is haveng attorney prepare the legal
statement along the lines M.P.W. suggested. A&gRees that, “the idea of making the
rule as much a general purpose rule as possibéegaod one. It is desirable to retain as
many of the usual scales as possible, so longeade¥ice does not become too large, too
complicated, or too costly.”

Jan. 3, 1929; A.F.P. to M.P.W. — A.F.P. sendsetluepies of the legally signed
statement to Weinbach per the Dec. 17, 1928 letter.

Jan. 5, 1929; M.P.W. to W.G. Keuffel - M.P.W. agréieat K&E should make a few
sample rules for try out before the final arrangeimef scales is decided upon. He
advises K&E to add a CI scale on the back faceo,Adssgauge mark of 180k 57.3
should be added to the C and D scales on the femet Referring to the division of
royalties he says that Professor Puchstein anchtieabreed royalties be apportioned to
20% for Professor Puchstein and 80% to him. Thaydcoonfirm this with Professor
Puchstein if they so desire.

Jan. 29, 1929; W.G. Keuffel to M.P.W. — W.G.K. agauggests that they make a few
slide rules as shown in the blueprint dated Deceri##e1928. In regard to the CI scale,
he stated that, there would not be room to placthan scale on that side. To read results
the CI scale on the front can be used in conjunatidh the duplex indicator to find the
value on scales on the back face of the rule. M.B.gdggestion about adding the 57.3
gauge mark on the C and D scales will be doneKE&é&E know if it is agreeable to him if
they proceed as outlined. Their technical officquests that he send them a copy of
Hedrick’s book, Tables of Hyperbolic Functions”.

Feb. 5, 1929; M.P.W. to W.G. Keuffel - M.P.W. agagrees that K&E should make a
few sample rules for try out by Professor Puchstlis students, and himself. He
reminds K&E that last summer he gave them a coppexrick’s book,“Macmillan’s
Logarithmic and Trigonometric Tables.”

Feb. 5, 1929; M.P.W. to A.F.P. — M.P.W. enclosedopy of the 1/29 K&E letter
saying to A.F.P. that it will tell you the progressour slide rule up to the present time.
M.P.W. said that he had written K&E about theimfjoagreement, and referred K&E to
A.F.P. for confirmation of it. Had they contacteidhhyet? M.P.W. has not drawn up any
legal agreement with them, but they have agred¢ldedive percent royalty. If A.F.P. has
any suggestions for the good of the matter thelybeilappreciated.

Feb. 11, 1929; A.F.P. to M.P.W. — A.F.P. had nat lyeard from K&E, and said,
“Presumably it is not highly important that theyoshd write to me at present”. (Author’s
insert: It is obvious that by now Professor Pudhstealizes he has a minor role in the
development of the rule. Also, later in this Articke will find that he had been in contact
with K&E a few years before and because of this midd have a high regard for the



Company). Referring to the hyperbolic functionsdags, “I am again surprised to find

their technical department as helpless as thdgrlstates.” He further said, “I have no
suggestions except to repeat the general one hlibatute contains the proper scales to
make it useful for every day calculations of thectlical engineer....both real and

complex.”

Feb. 15, 1929; W. G. Keuffel to M.P.W. — K&E is ggiahead with the making of
several Vector slide rules to try out. Also, theyé found the copy of Hedrick’s tables.

May 3, 1929: K. Keller, K&E Vice President, to MW. — K&E has finished the
sample rules and have sent 3 to Professor Puclesteir8 to him for a final test. In the
letter they inform M.P.W. that they are enclosimgagreement for him to examine. This
is to be signed at a later date when approvedImf #he parties. The manufacturing cost
is higher than expected with a catalog list pride$06.00. They trust this will be
satisfactory to him. Regarding instructions for tiiee of the new Vector rule; they
already have complete instructions printed forrtlegisting Log Log Slide rule, so they
only want him to complete supplementary instrucion cover the Vector Slide Rule.
(Author’s insert: The $16.00 list price was a bigpenditure as it was about equal to the
average worker’'s weekly salary at that time).

May 3, 1929: M.P.W. to A.F.P. — M.P.W. wrote teiA.F.P. that K&E has sent you
three sample rules for examination, test, and aiggestions for improvement you care
to make. M.P.W. also wrote, “I find that the rutesatisfactory. They however ignored
my suggestion of having the scales of the trigortamdunctions decimal.” Also,
mentioned was that K&E had sent a copy of the ageed. He presumed that a copy had
been sent to both of them, and asked if Puchstath dny thing to say about the
agreement.

May 20, 1929; A.F.P. to M.P.W. — A.F.P. says tHtratesting the rule he suggests a
replacement of the LLO scale by an A scale to g¢iverule more usefulness to students.
As for the proposed agreement he said he wouldisigmless Weinbach would advise
otherwise. A.F.P. wrote, “It is very important tees that K&E make suitable
arrangements for marketing to students and othemsugh their dealers and trade
literature.”

May 29, 1929: M.P.W. to K. Keller, K&E —M.P.W. sattsat he has checked out the
sample rules and found them “fully satisfactory &tirof the calculations encountered in
electrical engineering problems.” Instructions ft& use and sample problems will be
sent out within ten days. M.P.W. suggested someomghanges be made in the
agreement. Inserting references to his Copyrightd, adding the words, “party of the
second part further agrees to properly advertisepaish the sales of the same.” He made
a hand written note to himself on his copy of tfleiter that read, “These rules were not
decimal, write again.”

May 29, 1929: M.P.W. to A.F.P. — When writing toFA4P., M.P.W. includes a copy of
the 5/29 letter he sent to K&E. He says the mamswoe “for the insertion of the
Copyright number at the bottom of page 1 insteathefPatent number is that Royalties
should be paid not for the life of the Patent, Wahig only 12 years from now, but for the
life of the Copyright, which is 28 years”. He isishing up the instructions and will send
them for Puchstein to check and add to before hdssthem to K&E.



June 1, 1929: K. Keller, K&E Vice President, to MAR — K&E wrote saying they had
received his 5/29 letter and shall change the aggee form accordingly. In the
meantime, they said that they had loaned two ndemngineers at the largest telephone
company (AT&T) to test and report back. K&E alsaclesed for M.P.W. a May 25
response from the telephone company signed by Mugét, their Development
Engineer. He said that the angle scales shouldvied into degrees and decimals rather
than degrees and minutes. K&E agreed with Mr. Kraged said, “This point has come
up before and we therefore, wish to submit it tai yand Prof. Puchstein for your
consideration.” Kruger also suggested in his refiat radians be used instead of degrees
on the rule. (Author’s insert: These letters frol&EK over the past few months about
sample rules are strange. They are repetitiouK&tflis acting as if they had not heard
Weinbach’s earlier discussions, or read his pressimmarks, of the need for decimal
scales and other features on the rule).

June 7, 1929: M.P.W. to K. Keller, K&E: M.P.W. respuled that he fully agreed that
the possibility of errors would be eliminated ifethangent and sine scales were in
decimals instead of minutes. He said, “My studevite have used two of the rules were
quite disappointed to find these scales in minudesimilar report came to me from the
professor of another institution and to whom | le@rone of the rules you sent to me. |
talked this matter over last summer with the yourdde Keuffel and another gentleman,
whose name | do not recall, and attempted at tina to impress upon them the
desirability of decimal scales like the one desmibn my paper “Vector Calculating
Machines.” (Author’s insert: All of the scales ihet picture of the Vector rule in his
article as well as all of the many examples arelanimal degrees). In this 6/7 letter
M.P.W. doubted that there would be a great demana fslide rule with radian scales.
He mentioned that he had previously suggested ém tthe desirability of placing a
prominent line on the C and D scales at 57.3. Wusld permit rapid conversions from
degrees to radians. He said he had completedat sedtructions and had sent a copy to
Professor Puchstein to check and to make commkeastly he said, “I should like to
hear from you of the possibility of changing theSsand T, and Tl scales to decimals, so
that | should make proper changes in the instrogiates”.

June 12, 1929; A.F.P. to M.P.W. — A.F.P. says he dane through the instruction
material M.P.W sent to him and is returning it wiganeral suggestions, and comments
on four items on pages 5, 7 and 10. He likes thgiwavhich the instructions are written
and may have more examples to send. However, fgestggWeinbach only wait a short
time for these as we should turn the material tvy&&E as promptly as possible.

June 14, 1929: K. Keller, K&E Vice President, toPMMV. — K&E said, “Answering
your letter of the 7 we have noted the following changes:

1. We all agree that the Sl and TI scales shoulditeed to degrees and decimals
instead of to degrees and minutes; 2. We will ingdine at 180/ equal to 57.3 on the C
and D scales. Please advise the most suitable imadsignate this constant. We suggest
the letter ‘R’. In the connection with the aboveotehanges, please advise us whether the
S and T scales on the lower body piece of theshtaild also be divided to degrees and
decimals or should they be made in the regular dragled to degrees and minutes?”
K&E also wrote that in the meantime they had reegianother updated 6/7 report from
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Mr. Kruger regarding the testing of the rule. A gapas enclosed for M.P.W. to examine
and return comments to K&E.
The report from Mr. Kruger contained these reconuiaéons:

1. Degrees and decimals should be used insteagljoéels and minutes; 2. The Sand T
scales should be eliminated and replaced by a €cale and a circular radian scale for
use in converting radians and vice-versa; 3. Thaenaf the rule should be “Complex
Quantity” instead of “Vector”, since the rule enadblone to handle a complex quantity
directly. (Author’s insert: The last comment abbahdling a “complex quantity directly”
points out the major feature of Weinbach’s desifmis is the fact that “direct” solutions
to complex hyperbolic functions suchsish (u +j) = A /a. were easily obtained in a
few steps by using his slide rule. This referemzesdlving problems “directly” means
being able to obtain an answer by using only omgiesgce of continuous movements of
the slide and the cursor. This is obviously preférover an “indirect” process whereby
one is forced to stop and write down the resulirofntermediate step, or steps, and then
use this result to restart the slide rule agaiorder to obtain the final solution).

Continuing on with their 6/14 letter to Weinbach&K said they have the following
comments in connection with this and Mr. Krugen's\pous report:

1. We propose to move the minute and second mdrkad “ ) from the SI 1 scale to
the C and D scales; 2. We do not agree with Krggsuggestion that we change our
present arrangement of two Sl and a Tl scales ®©3Inand a Tl scale; 3. We do not
agree, as Kruger suggests, with adding a Cosh asake would have to omit the regular
T scale to do this; and, 4. We would prefer toiretae name “Vector” to the somewhat
vague name of “Complex Quantity” he suggests we use

K&E further commented that we understand Profe€a&. Tucker of MIT is very
much interested in this rule for some of his stusleWe are sending one of the sample
rules to him, together with a copy of the new clemd\Iso, we are sending a copy of this
6/14 letter direct to Professor Puchstein.

June 20, 1929: M.P.W. to K. Keller, K&E — M.P.W.ate, “Regarding your registered
letter of June 14, | am indeed glad to learn tlvat lyave agreed; (1) to divide the circular
trigonometric scales into degrees and decimalgaasbf degrees and minutes, and (2) to
insert the line mark on the C and D scales toifatél conversion from radians to degrees
and vice versa. The marking with letter ‘R’ suggestradians’ is very good. With this
mark, the extra scale in radians suggested by Mrgét is not needed.”

Regarding other possible changes Weinbach saig that

1. Since the Sl and TI scales would be in decintails imperative that the T and S
scales should also be in decimals;

2. The changing of the minute and second markiras the SI1 scale to the C and D
scales is very desirable;

3. He did not agree with Mr. Kruger’'s suggestedngfes in the SI2 scale as the
usefulness of the rule would be seriously impafoednost of the calculations;

4. The substitution of the Tl scale as a Sl scatesfall angles, as suggested by Mr.
Kruger, was not necessary, as the Sl1 scale magdxefor small angles;

5. He did not agree that the S and T scales bearglied to make room for a Cosh
scale. He said the S and T scales shorten numesdaslations, and the Cosh can be
valued in a much shorter method than by the exagipén by Mr. Kruger;
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6. He said, “I agree with you that the name ‘Vectar preferable to ‘Complex
Quantity’ rule as suggested by Mr. Kruger. Neitbkethese names, however, suggest the
more or less complete usefulness of the rule.nbisonly a ‘Vector’ rule, but also a log-
log rule, and as such is adapted to innumerableuleaions other than vector
calculations. My students, who have used the areunanimously in favor of the name
‘Log Log Vector’ or ‘Universal-Vector’ as suggestiwf the multiplicity of calculations
to which the rule is adapted.”

In this 6/20 letter, Weinbach goes on to say, timsing up | would advise the rule be
made with the agreed: (a) change the S, T, Sl ,Tdrstales to decimals; (b) change of
‘minute’ and ‘second’ markings from the;Skcale to the C and D scales; and (c) mark
‘R’ at 57.3 on the C and D scales. With the rulestoucted in this manner it will be
suitable not only for such calculations as are metommunication network problems,
but for any problem encountered in Electrical Eegiing, or for in fact any problem
including such as demand the conversions of complerbers into polar expressions
and vice versa, or hyperbolic functions of complarables into either complex numbers
or polar expressions.”

June 24, 1929: A.F.P. to M.P.W. (With copy to K&E)A.F.P. summarizes Kruger’'s
two reports and generally agrees with the commaeahtsut them and the changes that
were made by Weinbach and K&E. He is looking fomvéw receiving a copy of the
instructions from Weinbach. Regarding the namesdid, “I prefer the name “Vector” to
“Complex Quantity”, in spite of the fact that Vecis a less accurate term from the point
of view of Vector Analysis. However, since the cdexpquantity vector is used almost
exclusively for electrical computations very littt®nfusion should result. Hence it is
appropriate to call it a Log Log Vector Slide Rule.

August 17, 1929: K. Keller, K&E Vice President,MoP.W. (Copy to A.F.P.) — K&E
wrote, “We have received the final comments anticesim from the various parties to
whom we had submitted sample slide rules accorirayr previous correspondence and
find nothing of importance has been reported basikde points of which we have written
you already, consequently the final changes subchltty you with our letter of June 14
remain as follows:

1. Scales SI1, SI2, Tl, S and T will be subdividedd&aximals of degrees instead of to
minutes;

2. The “Minute” and “Second” constant for small anglegich are on the Sl scale on
sample herewith, will not be placed on this scalé Will be located on the C and D

scales;

3. A constant, to be used for converting radians fgreles and vice versa will be located
at 57.3 on the C and D scales and designated Wy ‘R&r

4. This slide rule should be known as the “Log Log Metinstead of just Vector. The

name which we have selected, that is Log Log Vedtas been criticized but we agree
with you that this name is about the best.”

In this 8/17 letter K&E sent an original and twqoees of the Agreement for M.P.W. to
sign if satisfactory to him. They asked him whegned to please send these on to
Professor Puchstein to sign, and then return to K&Ehem to sign. They need this done
before they can manufacture the slide rules, wihely hope can be finished by the end
of October. Also, they would like to receive theedtions for the rule that he is working
on as soon as possible. K&E ended the letter sayiirgsting that this transaction will
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turn out to your full satisfaction and be the begng of many years of friendly relations
between us.”

August 28, 1929: M.P.W. to K. Keller, K&E — M.P.Mully agrees with the changes
listed in their 8/17 letter. He further says tha&t imailed the signed Agreements to
Professor Puchstein today. The instructions for lthg Log Vector are more or less
complete with the exception that the various sg#tiand illustrative examples are all in
degrees and minutes. However, he would like thesetal him a rule with the decimal
scales so that he can recheck the various calootatind examples that demonstrate the
usability of the rule. He ended the letter with therds, “Thanking you for the thought of
friendly relations that are just beginning betwesr?

August 28, 1929: M.P.W. to A.F.P. — M.P.W. mailde® signed Agreement, in
triplicate, to him. He said, “I trust that the tsaation as concluded will turn out to our
mutual satisfaction.”

September 6, 1929: K. Keller, K&E Vice PresidentM.P.W. — K&E sent him a copy
of the fully signed Agreement. They will be sendimgample slide rule with decimal
scales in about a week. They hoped this would allowto finish the instructions by the
time the rule is finished.

September 13, 1929: K. Keller, K&E Vice PresiddntM.P.W. — K&E said that the
sample rule with decimal scales is being forwardéds will enable him to recheck the
instructions that he is completing.

September 18, 1929: K. Keller, K&E Vice PresideatiVi.P.W. — K&E said that on the
Log Log Vector slide rule we sent you we neglediediesignate the following three
gauge points on the C and D scales; minute (‘)orsgd*), and the letter “R” for the
factor converting radians to degrees. These arglaided to the lot of rules we are now
making.

September 20, 1929: M.P.W. to K. Keller, K&E — MAR.has not yet received the rule
they sent on 9/13. When received he will send tistructions within a few days. He
takes pleasure in ordering 36 of the rules forckasses. Will they have leather cases?

September 24, 1929: A. H. Schmitz, K&E, to M.P.WK&E thanked him for the
order of 36 rules. The $16.00 price they quoted Wims for Morocco (Black) cases. The
price for Leather (Orange) cases is $16.85. Leintka@ow which ones he wished to
order?

September 25, 1929: M.P.W. to K. Keller, K&E — MAR.said, “Conforming to or
agreement, | am mailing you enclosed herewith ay @dpnstructions for the use of the
Log Log Vector rule. A copy of these instructionasasubmitted to Professor Puchstein
and he suggests that we add, for the sake of coamgles, those formulated by him. | am
enclosing the original copy that he has sent to meill leave the matter to your
judgment but in case you include the additionabiimfation formulated by Professor
Puchstein, then the instructions should go undet puthorship. Regarding the C scale
on the rule the division lines at 206, 344 and @5langer than they should be. Change
the number of rules in my last order from 36 to”3(Author’s insert: It appears
somewhere in the five days between 9/21 — 9/25 Wéein finally received a slide rule
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with decimal scales, and in that short time wa® ablcomplete the revised instructions
and send copies to K&E and Puchstein on 9/25. 3éesns to be quite an achievement).

September 25, 1929: M.P.W. to A.F.P. — M.P.W. serdvised copy of the instruction
notes to him along with this letter. He said thhgse are identical to those he mailed to
K&E, and, it took longer than expected as he wasingafor a rule with decimal scales.
M.P.W. told A.F.P. that the additional informatitormulated by A.F.P. had been sent to
K&E.

October 14, 1929: M.P.W. to A. H. Schmitz, K&E —RW. wrote that the slide rules
should be in Morocco cases, and ship 42 instedlgeo37 previously ordered.

November 1, 1929: A. H. Schmitz, K&E, to M.P.W. €K informed him that the 42
Log Log Vector Slide Rules have been shipped todhg. instruction books have not yet
been received from the printer. They will be sensaon as received. (Author’s insert: A
copy of Weinbach’s original instruction notes amethe Archives. | compared line-by-
line the text of this copy with the final instrumti manual printed by K&E. Except for
some introductory text added at the beginning byEK&e rest of the entire manual was
copied by them directly from his notes. Howevernemf the few additions to the
instructions that had been suggested by Puchsteusd were included by K&E in the
manual).

Later in November, when the instruction books hagroprinted, K&E released a
newspaper story about the new “Log Log Vector SRdée”. The Archive files include a
number of letters received by Professor Weinbacbutthout the month of December
from interested parties in other Universities armnpanies. There is no way of knowing
how many letters K&E received, but the response wayg good, and over the month
orders started coming in.

The Log Log Vector Slide Rule, K&E Model No. 4093-&as now a reality.
Historically it was the first slide rule with hypmalic scales to be manufactured and sold
to the public. It is obvious from the Archive’s ogds that Professor Weinbach had
almost single handily promoted and developed thdeskule and its manual of
instructions. Also we have found that K&E and Pueims had only limited roles in
creating its design and completing the instructions

Pictures of the front and back scales of the nel@ are shown in Appendix 2
following this Article.

It is interesting to note that after all of thimm&, and with so many repetitious letters
and suggestions back and forth, the final versibrthe rule was the same as the
“blueprint” design of December 14, 1928. The Fr8ide had the “general scales” that
both Weinbach and Puchstein wanted to have to niakeule more useful to users,
namely: [| L, LLO, DF || CF, B, CI, C || D, LL3, LL2 ||
The scales on the “hyperbolic” back side had bemplg rearranged from Weinbach’s
original design, except for the CI scale that wasved to the front, and the S and T
scales were added. The Back Side had these scales:

[| Sh, Shy, Th || Sk, Sk, TI|| D, S, T ||
Most important was the fact that all of the trigoveiric and hyperbolic scales were
finally in decimal degree format as Weinbach hadted them to be from the beginning.
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His notes show that the rule was placed on saf@ctober, and in the last months of
1929 a total of 115 Log Log Vector Slide Rules wemd for $1,840. A physical
inspection of the slide rule shows there are 1%escim all, with the SlI1, SI2, and TI
scales acting as complementary numbered dual séAleen measuring the rule one
finds the scales are not 10 inches long, as adeertby K&E. The Shl scale is the
longest at 9 15/16 inches 25.24 cm). The rest of the 18 scales are shamek all of the
same size at 9 13/16 inches25.00 cm). The overall length of the rule is 1ihes (or

31.75 cm), and width is 1 9/16 inches4.00 cm). The slide rule body is mahogany
wood covered by white plastic, and is held togethemetal brackets. A screw in each
bracket allows for adjustments in order to keemfthe slide rule scales in alignment.

The layout of the scales did not change throughioeityears in which the rules were
manufactured. The logos underwent minor changel thi¢ Patent dates on the 1929
version replaced in 1936 by the Patent Numbers.th@dis insert: | have another
variation in my collection that is completely blamkth no logos). The original cursor
was not framed; it was replaced in 1936 by an im@danetal framed one.

Slide Rules could be ordered in two different cetbcases, with the letter “S” after the
number denoting the more expensive case. The K&B-@8came in a pebbled Morocco
(black colored) box like case for $16.00. The K&E98-3S came in a fancier chamois
lined orange-brown sewn leather case for $16.85.

The instruction manual for the K&E 4093-3 was caglyted and issued in 1930. A
picture of its cover is shown in Appendix 3.

Following the successful introduction of the LoggLWector Slide Rule in late 1929
there was no important correspondence betweenattiesfor about six months. Then in
June, Weinbach received a letter from K&E.

June 10, 1930: K. Keller, K&E Vice President, toPMV. — K&E said that they have
had occasional calls for a Log Log Vector Slide erulith a 20 inch scale length, and
were thinking about making a small quantity of thefhey will be exactly the same
arrangement of scales as the 10 inch. The lisemidhe 20 inch will be $32.00, and we
will pay a 5% royalty in accordance with our arranggnt. Please advise us if we may
proceed with the manufacture of these, and ifidtglice meets with your approval.

June 23, 1930: M.P.W. to K. Keller, K&E —M.P.W. g¢dhat the manufacture of the 20
inch rule and list price meets with his approvad. &tked K&E if it would be possible to
add a Cosh scale in place of the S scale on the2fanch rule.

August 6, 1930: K. Keller, K&E Vice President, to.RIW. — K&E wrote him saying
that you will recall we discussed the Cosh scadé yaar, and although we all agreed it
would be desirable to have a Cosh scale we (K&HB) it think it advisable to omit
either the T or S scale. We have again considenesd and cannot figure out any
arrangement that would allow for the addition a$ tbcale.

October 8, 1930: M.P.W. to K. Keller, K&E — M.P.\8aid that the sale of the ten inch
rule had gone pretty well here at our Universityfmover one hundred being sold so far
this year. He said that he has had several ingumgarding the 20 inch rule they
informed him of in their 6/10 letter. He would like have one of the 20 inch rules for
demonstration purposes and wonder if they couldgarehim with a complimentary one.
Thanking you in advance.
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October 14, 1930: K. Keller, K&E Vice President,NoP.W. — K&E responded that
the 20 inch rule will be ready by the end of Noveménd we will send you one.

January 11, 1931: M.P.W. to K. Keller, K&E — M.P.Was wondering if the 20 inch
rule is ready, as he has had some inquiries regardi

January 30, 1931: M.P.W. to K. Keller, K&E — M.P.Wrote, “Permit me to thank
you for the complimentary twenty-inch Log Log Vectlide Rule which | received a
few days ago. Like any other Keuffel and Esser pcbdt is fine and well made.”
(Author’s insert: Prominently displayed on the walfl the “Faculty Lounge” in the
Electrical Engineering Building of the University Missouri-Columbia are two slide
rules in a glassed-in frame. A picture of thesghiswn in Appendix 4).

This concludes the Phase 1 portion of this Artitl@nded in January 1931, and there
was very little correspondence in the Archives befdune 1933, the start of Phase 2.
One interim item worth mentioning is a letter datéebruary 9, 1932, from K&E to
M.P.W., regarding the Frederick Post Model 1459 nfife Model 152) Electrical
Engineer's Universal Duplex Slide Rule. This, K&Bids was being sold against our
Vector rule, and asked him to study a sample tleey ® him. On February Zéhe sent
K&E a five page letter showing details of the opierss of the Hemmi rule. Weinbach’s
conclusion was that, “The Japanese rule #1459 ésetbre limited in scope and
incomplete for the various calculations the eleelriengineer meets in his daily work.
The name “Universal’ attached to this is misleatlitg said. In the same letter he also
reviewed the Hemmi No. 154, 20 inch rule. His comtsavere that, “... their #154-20"
duplex rule like their #1459-10" is limited in s@@nd incomplete compared with our
Log Log Vector.” (Author’'s insert: Weinbach was ot in his assessment of the
Hemmi slide rules as his design was much betteso AA&E’s concern was premature as
the expected competition never materialized. Thas due to the result of two historical
developments in the 1930’s; (1). the Great Depoestiat devastated all business, and
(2). the deteriorating relations with Japan thatsely limited imports into the U. S. A.).

He ended his 2/26 letter by making the followintepito K&E about making more of
an effort to advertise the Vector rule: “Since thesles, as you say are being sold in
competition with our Log Log Vector, | wonder whettrsome scheme of bringing to the
attention of teachers and engineers in generadliantages of our rule as a saver of time
and mental effort would not be advisable. | haverbeformed that our rule is not used
at Washington University, St. Louis, nor at the \émsity of Kansas. One of my former
students, now an instructor at Yale, informs me tha rule is not known there; similar
information comes to me from another who is nowiratructor at Pennsylvania State
College, and still another who is taking post-gtéuvork at Purdue University tells me
that the rule is unknown at that institution. Irewi of this, | believe that it would be
desirable and | feel quite certain it would pay itdorm prospective users of the
advantages of the Log Log Vector rule. Personaliihdll be glad to cooperate with you
in this matter and will write the technical litema¢ on the subject, if you so desire.”

K&E’s response to him on March"4vas, “We wish to thank you for your detailed
letter of February 26 which plainly shows the advantages of your rulerdhe Japanese
imitation.” Their letter went on the say that thiegd circulated information to all of the
universities, “but we find it hard to get the nanwsthe men at the universities and
colleges who are directly interested in this subj€ould you give us a list of these men
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so that we could write to them? Also, in case afgasor should desire additional
information not contained in the instruction boakuld we refer him to you for such
information?”

Weinbach followed by sending K&E a list of many f@ssors’ addresses, and in late
April and early May 1932 letters went out to thedvextising the virtues of the Log Log
Vector slide rule. (Author’s insert: It is obviofi®m this exchange of correspondence
that K&E, the leading slide rule manufacturer ie @ountry, had not done much in the
way of marketing in the intervening two years sittoe introduction of the rule. This was
a shame, as Weinbach’'s rule was far superior tdharg the competitors had. For
eighteen years, 1930-1948, his were clearly théepeal slide rules to use for directly
solving problems involving complex hyperbolic fuioets. It seems K&E never did really
recognize or understand the importance of his wnagsign).

Phase 2, 1933-1935: Reqgarding Weinbach’s concerns a  bout rovalties

This phase begins with a June 14, 1933 letter Wé@nbach to Carl M. Bernagau, V.
P. and Treasurer of K&E., containing the following:
“I have received recently a number of letters frimachers of Electrical Engineering
regarding your Decitrig slide rule. They desirektw its distinguishing features as
compared with the Log Log Vector to the solution\dctor problems such as are
met in Alternating Currents.

That | shall be in a better position to answer sgwéries | procured a Decitrig rule
and | find that the folded, decimally subdividedydnometric scales are precisely
identical with those on the Log Log Vector devisgdmyself.

The main calculations for which the decimally swiditd folded trigonometric
scales of the Log Log Vector rule were designedigperto the conversion of
exponential functions into complex numbers and -wiessa. _Your Decitrig rule
embodying, as it does, the same scales would birdiplace the Log Log Vector
for the major purpose for which it was devised dedignedl take it for granted -
however that the embodying of these trigonometiaes in the Decitrig rule without
my approval thereto was done unintentionally.

| realize that it may be a wise move to producela to compete with the imported
Japanese rule, which | examined and made a comq@ptet on at your request. |
trust however, that you will also realize the |jfistition of my writing to you
regarding this matter, for | have the utmost cagriick in the integrity of the Keuffel
& Esser Company to carry out whatever agreemegtehéeer into.”

(Authors insert: The underlined emphasis in theetetvas added by Weinbach. The
Decitrig slide rule he was referring to was the K&E91, Log Log Decitrig Slide Rule,
newly introduced in the 1933 K&E Catalog. Othentideinbach’s Log Log Vector rule,
introduced three years earlier, K&E had never maxkea slide rule with decimally
divided trigonometric scales. Also introduced a #ame time was the K&E 4090, Log
Log Trig Slide Rule that was identical except tihdiad trigonometric scales divided into
degrees and minutes. Part of the description by K&Ehese slide rules in the 1933
Catalog included the following wording: “Nos. 4080d 4091 are alike except in the
subdivision of the trigonometrical scales; whichenldecimally subdivided, like the No.
4091, find their principal use in electrical enginag calculations.” Also included by
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K&E was, “This easy and rapid solution of the righ&ngle is particularly valuable in
Vector problems, which involve frequent changesnfieolar to rectangular co-ordinates
and vice-versa.” We can conclude that the desigthefK&E 4091’s decimally sub-
divided trigonometric scales, together with the 393atalog descriptions, were the
reasons behind Weinbach'’s letter of Jun8)14

On June 2% Carl M. Bernagau, V. P. and Treasurer of K&E. mesfed as follows:
“We acknowledge receipt of your letter of Juné”1¥Ve note your remarks regarding
your viewpoint on relations between the Log Log de@nd the Log Log Decitrig rules,
and will give this matter our careful attentionsa®n as the report, which we have asked
our Engineering Department for, has been received.”

On September 11, 1933, over two and one-half molates, Weinbach received a
response from K. Keller, Vice President of K&E. this letter K&E gave reasons why
they felt their new Log Log Decitrig Slide Rule dibt in any way conflict with the
agreement made with him regarding the Log Log Vfeaite. They said this new slide
rule was never intended to cover the field of thectdr rule, but was merely an
improvement over their existing Log Log Duplex $liRule. They referred him to his
March 13, 1928 letter with the enclosed article “®ector Calculating Devices”, in
which he described a slide rule with the followmgistanding features:

(a). The rapid conversion of vector quantities frone exponential form into
equivalent complex numbers and vice-versa, and

(b). The evaluation of hyperbolic or trigonometfimctions of complex variables
into equivalent plane vectors, either expresseameaptially or in terms of complex
numbers.

In regard to (a) above they reminded him that irtketter of March 22, 1928 they
said the idea of a slide rule for vector calculagiavas not new to them as they had done
previous work along those lines. K&E said that asldfack as 1921 their Mr. Campbell
had discovered the arrangement of scales by mdawioh the conversion of vector
guantities from the exponential form into the ealént complex numbers, and vice-
versa, could be readily performed. In February 188% made six slide rules of this
design in 20 inch length called the “Electrical Bash Slide Rule”. These were
submitted to parties they thought might be inte@stthe best known being Bell
Telephone Laboratories (BTL). Then in 1924 due he interest created they made
special rules for the BTL using the same arrangérokthe scales for solving the right
triangle. As for decimally sub-divided trigonometscales being devised by him, K&E
dismissed his claim by saying that for many yepr®r to 1928, they had made special
slide rules with such decimal divisions. Specificah 1922, decimally sub-divided
trigonometric scales were on some special slidesrahade for the U.S. Department of
Agriculture.

They did acknowledge that his ideas covered bygraph (b) above, and Puchstein’s
Patent, were the original sources to call theierdgibn to the use of the slide rule for
problems involving hyperbolic functions.

The letter included the following comments by K&Hn the summer of 1928 you
called us at our factory and after several confeerwith our Mr. A.W. Keuffel and Mr.
Campbell, a tentative arrangement of our VectodeSIRule was agreed upon. The
arrangement of scales which was finally adoptedhasvn in our blueprint of August 16,
1928, has the Log Log scales and the folded sadlesir Log Log Duplex Slide Rule,
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and the arrangement of the trigonometric scalesbldenumbered and inverted with
respect to the D scale, which is the same reladivangement for solving the right
triangle in one operation as that described abovaur Electrical Research Slide Rule of
1922. The hyperbolic scales and the additional amketangent scales on the body of the
rule were added at your suggestion.” This 1921ngement, they said, was identical
with that now used by the Log Log Vector and Logyldecitrig slide rules; that is, the
trigonometric scales and inverted logarithmic scalbich is used in conjunction with
them.

Mr. K. Keller, Vice President of K&E ended the Sapber 11 letter with: “We
sincerely trust that the above history of the gasufficiently clear for you to understand
our position in the matter, and that with all oé tfacts now at your command you will
agree with us that the Log Log Decitrig Slide Rdées not in any way conflict with the
agreement made with you regarding the Log Log \ettie.”

Needless to say, Professor Weinbach did not agitheannumber of points in K&E’s
letter, and on November 22, 1933 wrote to K. KeNace President. He said that he had
made a careful analytical study of K&E’s 9/11 letéend was forced regretfully to take
exception to their statement that the arrangemfetiieectrigonometric scales on their new
trig and decitrig rules were identical with thosetbe “Electrical Research” rule devised
by their Mr. Campbell. Weinbach’s letter went onsty, “A casual comparison between
the scales will indicate beyond doubt that theyraeidentical. In accordance with your
own description, the trigonometric scales on theckical Research’ rule were designed
to be used in conjunction with an inverted Al sc#lesimilar comparison will indicate,
on the other hand, that the trigonometric scaleshennew Trig and Decitrig rules are
absolutely identical with those described in oupgaVECTOR CALCULATING
DEVICES covered in our copyright, and embodied o tog Log Vector rule.” Also,
the Decitrig rule and the Log Log Vector rule aexidhally divided while those on the
“Electrical Research” rule are in degrees and nes.ut

Weinbach continues, “It seems clear and convinéiom the above analysis that the
trigonometric scales on the Trig and Decitrig rudes identical in every respect as to lay-
out and application to those on the Log Log Vectbe covered by our contract, and that
they are essentially different in lay-out from thassed on your ‘Electrical Research’
rule. We wish to say in all frankness that had ybaced on the market a rule with
trigonometric scales identical to those on yourckieal Research rule, we would not
have raised any questions, for such a rule, bessgrdially different from the Log Log
Vector, would not have been in violation of thenterof the contract.”

He next discusses the Hemmi—Post No. 1459 rule. K&t previously sent this to him
to examine as they said it was being marketed mpatition with his Log Log Vector
rule. His report to them showed that this HemmitRak did not have many of the
features of his rule. K&E had thanked him for lepart and acknowledged the obvious
superiority of his rule. However, Weinbach surmisedspite of this information they
had unilaterally decided to develop and market Ting and Decitrig rules without
informing him.

He went on to say, “In connection with this matteermit us to also refer to our
contract which in its preamble states: ‘Whereasptrties of the first part have designed
and invented a slide rule with trigonometricyperbolic and logarithmic scales so
disposed that conversions wéctor quantities from exponential to the comgdierxn and
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vice versa........ may be obtained with ordinary slide rule easd rapidity as described
in the attached paper ......... and as covered by UnBtates Copyright......... ”
(Authors insert: The underlined emphasis above added by Weinbach. Where he
refers to “we” and “us” in different places in tHetter he means “Puchstein and
Weinbach” together).

He continued by saying, “Note please that the trggoetric scales which are
specifically and explicitly referred to in the preble of our contract, are precisely the
very ones embodied in the Log Log Vector rule mantifred and marketed by yourself
under the terms of the contract, and which younase using on the Trig and Decitrig to
all appearances in violation of the contract. Wi, fss we stated, in our letter to Mr.
Bernagau dated June 14, 1933, that the use of stasées on the Trig and Decitrig rules
with no reference to our contractual terms was damatentionally. This feeling is still
with us, for our view of what is stated in thistéet it is inconceivable that you should not
agree with us that the Trig and Decitrig rules comitin the scope of our contract, and
subject, therefore, to the same terms. In the eéapen that this matter will be taken of in
a just and equitable manner, we wish to assureojaie continuance of our cordial
relations and cooperative effort.”

On February 3, 1934 Weinbach sent a short follovietter to Carl M. Bernagau, V. P.
and Treasurer of K&E. In it he said the followirfgegarding the Trig and Decitrig rules
covered in my letter dated November 22, 1933, wshwo say that we trust that such an
eminent Firm as Keuffel & Esser will do what is @gbly right.”

(Author’s insert: It might be helpful at this time show a listing of the scales of the
slide rules referred to above. These are as follows

1922 - Electrical Research rule: [| LL1, L2l B, S, T || Al ||
1928 - Vector slide rule in the paper: || STH,Th, Sh, Sh, C || D, Cl ||
1930 - Log Log Vector rule: || S&h2, Th|| SI1, SI2, TI||D, S, T ||

1933 - Log Log Trig & Decitrig rules: || LLO, AB, K, CI || T, S2, S1 ||
It is the trigonometric scales on the “ElectricadRarch” rule that are being challenged
by Professor Weinbach. His position is that the weaeyscales on the Electrical Research
rule are used they do not compare with those onoatlye other rules. He says that any
comparison K&E makes using the “Electrical Res€arake should be ignored as it is
obvious when looking at the scale layouts therends comparison. The issue, he
maintains, should come down to comparing how theescare used on the last three
rules. His contention is that the trigopnometriclesaon the 1933 Log Log Trig and Log
Log Decitrig rules are basically the same as thmséhe Vector slide rule in his 1928
paper “Vector Calculating Devices”, and in his 193fy Log Vector rule. It is beyond
the scope of this Article to explore the historydatechnical details involving these
different slide rules. Needless to say the positiohWeinbach and K&E in this matter
were far apart. However, the Author feels Weinbsebms to have the stronger argument
regarding the similarities that he shows exist leefwthe scales).

Over four months passed before Weinbach receivesbgonse from K&E regarding
his letter of November 22, 1933. This came in threnf of a five page letter dated March
30, 1934 from C. M. Bernagau, V. P. and Treasufek&E. This reviewed all of the
previous points previously covered without K&E cbarg any of its already stated
positions. They again pointed out that they hatthenearly 1920’s developed a number of
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rules with scales similar to the Trig and Decitfi2etails of these were included in the
letter. Also, they said that decimally divided ssalere not new to them, for as far back
as 1923 they had offered such scales to at leastcbant. They said that he has
misinterpreted the contract as the preamble pgpagiaat mentions the trigonometric,
hyperbolic and logarithmic scales is only meanshiow that all three types of scales are
required for the Log Log Vector rule to complete @perations. They further said, the
licensing Agreement that includes Puchstein’s Ratad Weinbach’s Copyright, and his
descriptive article “Vector Calculating Devices”l ahow and include hyperbolic
functions which are the essential feature of angtderule to which the agreement
applies.

In finalizing the letter K&E said: “We have goneeawvthis matter again and again, but
can only come to the same conclusion that we didunlast communication on the
subject, namely — that the Log Log Trig & Decitriges do not, and never were intended
to cover the field of the Log Log Vector rule bbat they are a natural development from
our Log Log Duplex rule. In this improved form, va@ave not made any basic changes
except that we have amplified the trigonometriclesaby our application of our
discovery of December 1921, and specifically by mgkthem precisely like our 10"
Vector rule of 1925. From the above statement, shgpwhe development of our Trig &
Decitrig Slide Rules, we feel certain that they eoneither legally or morally within the
scope of our contract with you and Prof. Puchsteinich covers the Log Log Vector
rule, and we hope that after considering the saoaih light of our present letter, you
will concede that our position is correct.”

Three weeks later, on April 23, 1934, Weinbach oesled to C. M. Bernagau, V. P.
and Treasurer of K&E, by saying: “We are painfudigappointed by the course you have
taken regarding the Trignd_Decitrigrules as outlined in your letter of March 30, 1933
answer to mine of November 22, 1933. Your integdreh of our contract is extremely
unfair to say the least. We do not subscribe tg thierpretatiori. (Author’s insert:
Where underlines are shown they are by Weinbach).

He continues, “Through the publication in the Jalraf the American Institute of
Electrical Engineers of our copyrighted scales eaidmbin the Log Log Vector, Trig and
Decitrig rules, and otherwise through direct contaccorrespondence, every attempt has
been made by ourselves to acquaint teachers, $tuded engineers with the application
of these scales to the solution of engineering lprab. Now that we have succeeded in
creating a credible demand, you attempt by migmméting our agreement to avoid the
payment of royalties on the major application of myention.”

Weinbach ends by saying, “We are very sorry that lyave created a most unpleasant
situation. This letter is written to you in the exgpation that you may be inclined to take a
saner view of the matter.”

K&E's answer to Weinbach'’s April 23, 1934 lettersviom C. M. Bernagau and was
dated May 21, 1934. K&E said, “We received youtdebf April 239, from which we
regret to see that you do not agree with our viemtpof the situation expressed in our
letter of March 38.”

“We realize of course that you are naturally infloed by your personal feelings, and
therefore we fear that a continuance of our presentespondence would be of no
particular purpose; on the other hand, we would/ég sorry to leave you under the
impression that we had done you an injustice. Welavask you therefore whether there
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is a chance of your coming East during the appilogchacation season, as a verbal
discussion of the matter might clear the situation.

The result of this letter was a meeting on Julyl934 between the parties in Atlantic
City. Weinbach’s notes of this say, “I let myset# bheated. Because of poor health at
this time, my friends advised me to drop the madieil make the best of a bad deal. |
advised the Company, however, that | would be ilamic City in July. Mr. Bernagau
and Mr. A.W. Keuffel came and we discussed the wtadfair. | proposed to them at this
meeting that since they are using in the Decituge rmy three decimally divided
trigonometric scales, which they were licensedge m the Log Log Vector, they should
pay me a royalty one half as much as they pay enLthg Log Vector which has in
addition three hyperbolic scales. Needless tolsay did not agree to my proposal.”

As a follow up to the meeting a letter was senfloly 19, 1934 from C. M. Bernagau,
V. P. and Treasurer of K&E to Weinbach. K&E regedtthat they were unable to agree
to his proposal because of legal as well as pateasons that were explained to him at
the meeting. They also said that they had resubdnitiis matter to their patent attorney
who says the Agreement between the parties onlgrsawe Log Log Vector slide rule.
They said, “Our patent attorney assures us thatdgeLog Trig and Log Log Decitrig
rules do not infringe the Puchstein Patent, northedr features shown in your article
‘Vector Calculating Devices’ or in the Copyright.”

The letter went on to say, “There may a possibiligt the introduction of the Trig and
Decitrig rules will somewhat adversely affect tladesof the Log Log Vector Slide Rule.
For this, however, we cannot hold ourselves resptmdNo doubt somebody else would
eventually have brought out similar rules.....

“We are willing however, as proof of goodwill tovelsr you and in recognition of what
you may have done for the introduction of the LogglLVector rule but solely as a
voluntary act on our part and without admitting dagal obligation in any shape or
manner, to guarantee that the royalty payable uodeAgreement of September 5, 1929
will not be less than Five Hundred Dollars ($500.00any one year, during the life of
the Agreement. We could undertake this, howevds while such voluntary action on
our part is accepted by you in the spirit in whicls tendered, as a token of goodwill to
be reciprocated by you in the same spirit.”

(Author’s insert: Weinbach’s reaction to this letteas one of dismay as revealed by
notes he made about the letter. In these he sHmirargument now is that | am actually
not entitled to anything. Their patent attorney hesised them that because of our joint
Agreement with the Company then we (Weinbach anth$tein) are one and the same
under the law. Therefore Puchstein’s Patent inaédisl my Copyright. This statement is
definitely an expression of intention of an attertgtinvalidate my Copyright unless |
submit to their counter proposal of a minimum Royalf $500 on the Log Log Vector
rule, for the life of the Agreement.”).

Around noon, on the same day as the above 7/¥3 latifTelegram from A. W. Keuffel
was sent to Weinbach asking if he could meet with that evening. As a result of that
meeting and further exchanges, K&E, without chaggits position regarding the
controversy that had arisen, agreed to increaseRibyalty payments. They would
guarantee to pay a minimum Royalty of $625 ($50%/&inbach and $125 to Puchstein).
This would be paid annually from January 1, 193D&zember 31, 1947. As previous
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arrangements with regard to Puchstein had goneaighrdVeinbach they asked that he
contact him to obtain his approval to this changéhieir Agreement. (Author’s insert:

This Agreement was negotiated at the depth of teat@epression. At that time $500
could purchase a new automobile. Also, the Royalte the previous four years had
only averaged about $280. So, while K&E felt it wlasing generous, that was not
Weinbach’s sentiments. He felt he was entitled tmimmore and was most unhappy).

Just as it seemed things were about to be resalveiv problem arose. About a month
had gone by before Weinbach returned to Columipid,cen September 4, 1934 he sent C.
M. Bernagau a letter regarding the duration ofRlogalty payments. K&E had said they
would end on December 31, 1947. He said in thieréhat on his return he had checked
the correspondence with a view of informing Mr. Rstein of the proposal they had
tentatively agreed on. Then he said, “Before wgitimm however, it is imperative that a
conflicting statement be cleared up so that furth#ficulties regarding the matter will be
avoided in the future. During the conversation yoentioned the fact that since the life
of the Agreement extends for the duration of th@y@ight the minimum Royalty on the
Log Log Vector rule will be in force for the balanof the Agreement, that is for a period
of fourteen years. You were apparently under thpra@ssion that the duration of a
copyright is 20 years. Actually the duration ofagpgright in accordance with Sect. 23 of
the Copyright Law, as stated in Copyright OfficellBun No. 14, July 1922, is twenty
eight (28) years. Please have this matter checgesbuhat any possible ambiguity in the
matter be completely cleared.”

K&E’s answer came in a letter to him from A.W. K&ifon October 2, 1934. It was
not what Weinbach wanted to hear. They had reviethedpast correspondence and his
last letter and said, “You are quite right in ystetement that the life of a copyright is 28
years and not 20 years. This, however, has notbimp with the case, as in our letter of
July 19" we clearly showed that entirely aside from thestjoe of whether or not a slide
rule is subject matter for copyright, the PuchstBatent invalidates the Weinbach
Copyright. Consequently, in his conference with youAtlantic City on July 19, 1934
our Mr. AW. Keuffel stressed the fact that you Icbafford us a monopoly only during
the life of the Puchstein Patent, the expiratiote ad which is May 25, 1941. However,
as this would only cover the next seven years angleawanted to be extremely liberal in
our offer, we voluntarily extended it, at Mr. A.\\ieuffel's conference with you, for
another seven years, which was an arbitrary pemadbore no relation to the termination
of your copyright.” The letter went on to remind Weach that he had agreed to this in
their conferences with him. It continued by sayinil, is clear, therefore, that the
Agreement of September 5, 1929 shall terminate Dbee 31, 1947. Kindly, therefore,
take this matter up with Prof. Puchstein and lehasge an acceptance from yourself and
him without delay. We are sending three copieshi# ketter, the original of which you
will both sign at the bottom, in the spaces indidatto signify your acceptance, and
return to us.”

There was an immediate and lengthy answer on Oc&kE934 from Weinbach to A.
W Keuffel. He restated his previous positions aaid ¢hat in its present form the letter of
October 2¢ could not be signed. He said the letter was camfuand suggested that
instead of using the letter there should be a s¢pdorm for the parties to sign as a
Supplement to the Agreement of September 5, 1989ekhinded them that it would take
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some time to acquaint Puchstein with all of theadlef what had transpired, and obtain
his consent. So, the Supplemental Agreement shumeilds concise as possible and not
subject to misinterpretations. Weinbach then dditfte terms of what he felt the wording
of the Supplemental Agreement should be. (Authorsert: This was a major turning
point in the negotiations as by this time Weinbaas obviously worn down, and as a
result he bowed to K&E’s demands. He showed thisinmjuding this wording they
wanted in his draft: “...... that the annual royaltiesyable to them jointly under the
Agreement of September 5, 1929 will not be less tH625.00 for any one year for the
fourteen year period beginning with January 1, 1884 ending with December 31,
1947.").

Two days later on October 10, 1934 Weinbach mail&zhg letter to Puchstein. In this
he explained what had developed with K&E in thet yasr and a half, and sent copies of
the letters exchanged between him and K&E. He sé&whur reading of this
correspondence will acquaint you with my contentinrthis matter and their attitude
regarding it.” Later in the letter Weinbach goestorsay, “The question is what can we
do? We may go to a court of law for a decisioncawhether we do have a contractual
interest in their Trig and Decitrig rules. Is thaglvisable considering the costs of
litigation, the time it will take, and the possildeubtful outcome? Shall we accept their
offer, which they claim to begenerous and liber&® My own personal reaction in the
matter is that we accept their offer of a minimwyalty of $625.00 per year to be paid
for a period of 14 years and close with them ataheé of that period. Please study this
problem carefully. | assure you that | have dorid abuld to protect our joint interest
from the point of view of time and expense. Trugtio hear from you at your earliest
convenience.....” (Author’s insert: This letter todRgtein was sent to his home address
as he had left Ohio State University. He was nowleged as Chief Engineer at Robbins
& Myers, Inc., Manufacturers of Electric Motors, i@&eators, and Fans, in Springfield,
Ohio).

On October 16, 1934 Puchstein answered. He saidthdl guaranteed minimum
Royalty of $625.00 for a period of 14 years fromukry 1, 1934 to December 31, 1947
to us jointly is the best we can get it seems beshccept it rather than engage in
litigation, and | will agree to this. However, g#ams clear from your letter and also from
my early correspondence with them that they hava manner violated their agreement
with us. | invite you to the copies of my corresgence with them and with Prof. A. E.
Kennelly of Harvard University, which are enclos@étiese | wish returned when you are
through with them. You may take such action as et conserve our interests against
those of a firm which has not followed the highsstuples. In their letter of Dec. 8,
1921, they stated that they had done no work albedines | had indicated. See next to
last paragraph of Jan. 26, 1922 to Prof. Kenndllyshort time later, | received from
K&E a letter stating that they had done such wdrl they gave no details. | then
mistrusted them. My letter of Dec. 21, 1921 — fhysaragraph, in making for me what
they called the (20”) “Electrical Research SlideldrRaf 1922” they replaced my scale
arrangement by an inverted A scale. How much cteeéy should have for this | do not
know but it seems clear the whole thing was thaltes my initiative. Also the rule they
furnished had one serious defect — my letter ofdddr6, 1922, in that some necessary
gauge marks were omitted on the A scale and oftheale. In any event their ideas did
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not have enough steam to sustain them until afierngade the present arrangement with
them and they missed the good market of 1922-29.”

(Author’s insert: Unfortunately copies of the legtdPuchstein refers to are not in the
Archive files. They were evidently returned to HaypWeinbach as requested. So, we can
only rely on Puchstein’s statements implying thabtwK&E claims were some of their
early discoveries were actually taken from him.sltobvious from the information
Puchstein furnished on 10/16, about his past dgahvith them, that he had little regard
for K&E. One can only wonder what Weinbach couldéndone with this information if
he had first contacted Puchstein sixteen montHgeean June 1933, before he wrote to
K&E about the Trig and Decitrig problem. Howevet,this late date, October 1934,
Weinbach probably felt he was too far along togasw issues with K&E. Also, “times”
were bad for everyone. In light of this he may hawesidered that the Royalty payments
offered by K&E should be accepted. The “good marketl922-29” that Puchstein
mentions, is in reference to the “roaring twentieBhese were followed by the “great
depression” that came after the stock market cod<929. All business and University
enrollment was down significantly throughout the3@%. Perhaps K&E thought the
introduction of the new Trig and Decitrig rules viaunelp boost their declining sales.
However, as we have read here, K&E handled thiseemiatter very poorly).

On November 20, 1934 Weinbach sent a follow upetetd A. W. Keuffel that said,
..... regarding the Supplement to our Agreements lhow more than six weeks since it
was mailed to you”.

Another month was to pass, and on December 19, 1884Attorney for K&E,
Frederick Griswold, Jr., wrote Weinbach. He endlofeee copies for signature of an
Agreement Supplementing the existing one of Septéerib1929. This provided for the
payment of annual Royalties in the language thelydraviously agreed upon, i.e. $625
from January 1, 1934 to December 31, 1947. Theywéher to execute or reject the
agreement. Of course if they rejected the Agreenhensaid, “..... our present offer
would, of course, be null and void.” Carl A. BerganV. P. and Treasurer of K&E, had
already signed the Supplemental Agreement on Deeett®y 1934. On December®6
Weinbach signed it and mailed it on to Puchsteim wigned it on December ®9and
then forwarded the original on to K&E. (Author’ssert: In Weinbach’s notes about this
signing he said, “The whole deal was disgustingtha extreme....a supplementary
agreement was signed December 18, 1934....this gedmtyself to be cheated out of
some ten years of the life of the Copyright. Frdms time on | had nothing much to do
with the Company.”).

This concludes Phase 2 of this Article. In retraspthis was a most unfortunate
episode in Weinbach’s and Puchstein’s relationdh WM&E. In reading through the
Archives records it seemed that K&E never did ustderd or appreciate Weinbach’s
arguments. On Weinbach'’s part he was baffled bylebgal and historical defense that
K&E mounted against his concerns. K&E kept falllvack on events in the early 1920’s,
before Weinbach entered the picture and that henlexdr heard about before. So, no
matter what Weinbach thought were his Copyrightesighs K&E claimed that they had
already discovered them. The knowledge of pasttevémat Puchstein had might have
tipped the balance in their favor, but he was bhbug way too late for these to be a
factor. By wearing Weinbach down K&E prevailed. Hoxer, it does seem in reading the
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Archives that Weinbach presented a much strongsgitipn. One can only surmise what
might have been the outcome if Weinbach and Puchstere to have had the means
then to hire an Attorney to represent their intexes

After December 1934, except for the annual Roypdyments, there is a big void in
any communication with K&E. The Archive files fdne years 1935, 1936 and 1937 are
empty of any other correspondence. In fact, thg tatter in those three years is one
dated March 2, 1937 from Puchstein to Weinbachs Tas to express his pleasure that
K&E had paid the 1936 Royalty to him, and becausencreased sales it was for an
amount higher than his $125 minimum written in Aggeement.

Then in early 1938, on February™&uchstein mailed Weinbach a copy of a clipping
from the “Industrial Equipment News”. It was a K&dflvertisement for “an improved
slide rule with a new arrangement of the trigonagnstales”. This was for the newly
introduced K&E 4080, LL Trig Duplex, and the K&E &0, LL Decitrig Duplex, Slide
Rules. The Instruction Manuals for these rules &&®37 Copyright date. These rules
replaced the K&E 4090, Log Log Trig, and the K&E940 Log Log Decitrig slide rules
of 1933 that were the cause of Weinbach’'s and Reicts previous fight about
Royalties. In his letter Puchstein said, “This ruledoubtedly uses in part the same
scales, or a modification thereof, as the Vectatestule. | assume that this product
comes under our Agreement with them, but there pessibility that they may not so
interpret it. We had in mind more the vector apgimns, whereas they now seem to have
added the features of multiplication and divisiorenter a different field. | am wondering
if you should write to them and have the mattetlesgtor if it would be better to wait and
not incense them.”

Puchstein follows-up with another letter to Weinban May 4, 1938. In this he says,
“Last February | wrote you in regard to a new tygeslide rule which employs some
features of the Vector slide rule and is directeerio non-electrical engineers. This was
put on the market by Keuffel and Esser Companys Ipossible that this may be an
infringement and that they do not regard it as cgmwithin the area covered by our
Patent. Their plans probably should be looked iRtssibly you have overlooked my
letter.”

Weinbach responded to him on Ma{), ®y saying, “I confess that | do not know how
to handle the situation regarding this new LL TBigplex rule which K&E brought out a
few months ago. You will recall that a similar siton arose a few years ago when they
put on the market their Trig and Decitrig rulefiad a long correspondence with them at
the time. Finally went to Hoboken and spent foufiee days there. They seem to think
that the license for which they pay us Royaltiegecs only hyperbolic functions....and
since the trigonometric scales were used beforg ¢thee us nothing on them. The only
thing they were willing to do for us as you knowtgsguarantee us a minimum Royalty
which is covered by the Supplementary contract igpeesl some four or five years ago. |
consulted a lawyer at that time, one of our ownféasors at the Law School. He told
me.....we may sue them, with the chance of a long/mml@ut law suit and the possibility
of losing not only what we are getting now but aisal costs. Hence, the question arises
what can we do? They are aware of the fact thatoa Brofessor can not do much when
they have a good legal department. Maybe they wimd#l differently at the matter if
you would write to them under the title “Chief Enger”. | do not mean this as a joke. |
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mean it very seriously. If you have any suggesti@garding the matter, | shall be glad
to hear them.” (Author’s note: There is no doulainirthe sad tone of this letter that
Weinbach had given up the battle with K&E. His refece to “Chief Engineer” is
because Puchstein had left the University of Ohd aas working for the firm of
Robbins & Myers, Inc., in Springfield, Ohio. At ghpoint in time the file closes as the
Archives do not contain any response from Puchsteiveinbach’s letter).

Phase three, 1938-1939: Weinbach’s part in K&E's introduction of the Log
Loqg Duplex Vector Slide Rule, the K&E 4083.

This Phase actually started on a date in betweertdirespondence with Puchstein,
and may be the reason Weinbach was reluctant eoaai action against K&E. It began
with a March 31, 1938 letter he wrote to C. M. Bagau, V. P. and Treasurer of K&E.
(Author’s insert: This letter was about a new idainbach had. It was not about the
K&E 4083 rule that we will find would first be meahed in a later K&E letter on 5/13.
Other than the Royalties that he had been recei@mgually from the Company this
appears to be the first written contact betweemtireover three years since the signing
of the Supplemental Agreement in December 1934tH8y letter Weinbach opened a
long closed door. What now follows in this narratiis a significant portion of the
correspondence found in the Archives between K& \Weinbach from March, 1938 to
January, 1940. It is important to present thisame completeness because the Archives
offer a rare and unique historical record of theed@oment of the new K&E 4083, Log
Log Duplex Vector Slide Rule).

In his March 3% letter Weinbach said, “Several users of the Log Mector Slide
Rule have asked at various times during the pastyfsars whether a method could be
devised for slide-rule addition and subtractiovettor quantities. With the rules you are
making at present, including the Log Log Vectoreruhese operations are affected by
splitting up the several vectors into respectiveizumtal and vertical components. The
addition and subtraction of these respective coraptsnmust be carried out however in
the usual manner since slide rules, as made atermesre not adapted for the
fundamental operations of addition and subtraction”

“I have recently devised an interesting and mosebent method by means of which
the slide rules of the vector type including thégTand Decitrig could be adapted for the
above mentioned operations thus eliminating the tateoperations of addition and
subtraction. By this newly devised method thesecgsses would be performed on the
slide rule with the same facility as an ordinarglelrule multiplication. This method,
which is fully Copyrighted if embodied in the design of a slide rule of ttey Log.
Vector type, will make the rule unique in its coetgness as a calculating tool in the
hands of its user. Kindly let me know the extenyaiir interest in the matter.”

K&E responded with interest and asked for a copkisfCopyrighted article. On April
26, 1938 Weinbach mailed to K&E a six page instarcimanual, dated February 15,
1938, with the title, “SLIDE-RULE, ADDITION AND SUBRACTION of REAL,
COMPLEX AND VECTOR QUANTITIES”. From the detail psented in this manual it
is obvious that Weinbach must have been workinthanfor some length of time. In the
accompanying letter summarizing the slide rule’srafions he asked K&E to “let me
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know whether you are interested in these uniqueresting and useful improvements in
the slide rule.”

On May 13, 1938 C. M. Bernagau, V. P. and Treasofd&E, wrote to Weinbach.
This letter was a complete rejection of his ideBernagau said that they had studied his
Article and thanked him for a copy of the instroos, but went on to say that none of
these ideas of a slide rule to be used for adddiwth subtraction of vectors was new to
them. He then proceeded in some detail to pointtoutVeinbach a number of other
already published articles regarding the use ofdlide rule for vector addition and
subtraction. (Author’'s insert: This letter must bBabeen a big disappointment to
Weinbach as he had obviously spent a great daahefand effort working on this idea.
Reading K&E's letter must have taken him back toyears before, when on March 22,
1928 W. G. Keuffel, President of K&E, had rejectdd original design of the Vector
slide rule. Again, K&E was just not interested in &fforts).

However, the last paragraph of this letter was watgresting. What K&E proposed in
it marked the real beginning of Phase 3. Here &gan said, “Referring to another
subject, we have for some time been studying thg lLlag Vector Rule with the idea of
increasing its usefulness by the addition of scalek, LLOO, and A, for which there
have been requests from several sources. To make fiar these scales will of necessity
require the rearrangement and elimination of sohtbeoscales at present on the rule. We
will not go into detail at this time as we expextitave a sample rule ready within a few
weeks at which time we will send it to you for migm.” (Author’s insert: Although he
must have been quite surprised and curious abaulast paragraph, the Archive files
show no answer from Weinbach to this K&E letter. iHast have wondered, as time
went by, as to when he would hear from them agait happened, over four months
would go by until K&E would write).

On September 21, 1938, K. Keller, Vice Presidesn} & four page letter. He said, “We
are sending you by Parcel Post a sample of theowepdr LOG LOG VECTOR Slide
Rule to which we referred in our letter of May™3This rule is not perfect as it was
necessary to insert a section of facing, but it 8efrve as a model. During the past few
years we have been remodeling our line of high gnades and believe it is advisable
also to modernize the VECTOR, making it possibleéotoaden its usefulness without
sacrificing its present functions. To make a congoer of the present LOG LOG
VECTOR with the improved (which we will call the I®LOG DUPLEX VECTOR) the
locations of the scales on each rule are giveherfdllowing diagrams:”

LOG LOG VECTOR
Front side: || L, LLO, DF || CF, B, CI, C ||I,3, LL2 ||
Back side: || SH1, SH2, TH || SI1, SI2, TI,|BDT ||

LOG LOG DUPLEX VECTOR
Front side: || L, LL1, DF || CF, CIF, CI, C || L3, LL2 ||
Back side: || LLOO, LLO, A || B, T, S§J| D, TH, SH2, SH1 ||

K&E went on in the letter to describe the chandped had been made. These were:
1. The scales added were: LL1, LLOO, A, and CIF.
2. The scales removed were: S and T on the lowady.bo
3. The scales which had names changed were: ST;t812to S; TIto T.
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4. The SH1, SH2, and TH scales had no change sshtw only been moved

from their upper to the lower position on the stock
They explained that with the change in scales thidyhave to use a new method for the
solutions of vector problems. The new method wausld the S, T, and D scales, and only
require one setting of the indicator hairline ang tsettings of the slide. Also, it had an
advantage as it would never call for an extra sifithe slide index as the present method
does. (Author's insert: This new vector method ugkd following right triangle
formulas: a/b = tan A andsin A /a = sin 90 /c. Then to be able to utilize the usual
proportional features of the slide rule scaleséh@g formulas would be rewritten as:
1/b = tan A /g andsin A /a =1 /c, where 1 represents the left slide index on the. rule
Then, given any two of the values, and using tfteindex on the slide, one could solve
for the third value. For example, givarandb, one could solve fob A or c).

Continuing the letter, Keller said, “The use of thgerbolic scales will be the same as
on the old rule but of course as adapted to thedite solution method given above.”
“Due to the elimination of the S and T scales om Itledy, solutions of triangles whose
sides are expressed as sines or tangents willreeting reading of the value of the sine or
tangent by first flushing the rule and reading viakuie from S or T on the slide to D on
the body. This slight disadvantage is the only thh@enew rule has.”

“The addition of scales LL1, LLOO, A, and CIF, thedanting numbers of the
trigonometric scales, the erect instead of invettggbnometric scales, all in proper
relationship to one another whereby the solutiorpmblems may be carried on in a
logical, continuous manipulation, makes this rulghwits hyperbolic scales a most
complete instrument. Thus the position of the LOGA.DUPLEX VECTOR should be
maintained and even raised in importance in ouranuded line of high grade Slide
Rules.”

“Although we are starting on a new lot of these LOGG DUPLEX VECTOR rules
now, it will take until about next April to produdke initial lot and at that time we shall
be pleased to send you a rule for your personalKisdly return the sample rule at your
earliest convenience.”

On October 11, 1938 Weinbach wrote to Keller. M.Ps&ld, “I am returning to you by
parcel post the sample Vector slide rule mailednt some time ago. It was kept here
somewhat longer than | anticipated. Quite a fewwfstaff in the College of Engineering
examined and used it. The rearrangement of saalpermit additional ones is well done
and has resulted obviously in greater usefulnesiewAwho examined it would like to
have the T and S scales interchanged in positiossiply because they are used to the
other model. Personally, | prefer the arrangemsngoa have it, because the S scale in
conjunction with the D scale is used much more dKidet me know when you put it on
sale, so that | may inform my students.” (Authoinsert: Weinbach had to be very
pleased. With these new design changes he wasyfoetting his general purpose rule
that he had written to K&E and Puchstein about soyryears before).

The return letter from K&E to Weinbach was from tReesident, A. W. Keuffel. He
wrote on October, 8 “This will acknowledge receipt of the sample VEOR rule
which you returned to us on Oct."™LWe are pleased to see that you and your staff are
well pleased with the new model. We will let youoknin ample time before they are
placed on sale and as soon as we have a rule frerirst production lot we will send it
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to you with our compliments.” (Author’s insert: Widiach was probably happy to see this
exchange of letters, and with such a gracious respdrom K&E’s President after so
much time had passed by). Pictures of the new K&&E34Slide Rule are in Appendix 5.

Three months later, on January 16, 1939, C. M. &gan, V. P. and Treasurer of
K&E., sent a letter to M.P.W. informing him thatetipresent rule, the Log Log Vector
#4093, was selling faster than expected. K&E hdtnesed there would be sufficient
stock to last to the end of April, but it now apphthey would run out of rules in early
February. He told Weinbach that it then would beessary to have a revised Manual for
use with the new Vector Slide Rule. In the letterdaid, “Therefore to expedite matters
we have prepared a revised manuscript which weending you under separate cover in
which we want you to feel free to make any changlegh you think are in order. You
will notice that the name and number of the ruleenbeen changed from the Log Log
Vector #4093 to the Log Log Duplex Vector #4083.”

“In place of the Log Log Duplex #4092 Manual whistas furnished with the old rule
along with your Log Log Vector #4093 Manual, we Isfiarnish with the new rule the
Log Log Duplex Decitrig #4081 Manual together wyibur new Log Log Duplex Vector
#4083 Manual. The #4081 Manual will apply perfet¢tythe revised rule, making it only
necessary in your new Manual to explain the plaeet® calculations as applied to
Electrical Engineering and the solution of problamslving hyperbolic functions.”

“In addition to the manuscript referred to above ave again sending you the sample
Log Log Duplex Vector rule, which will be useful you in preparing the problems, and
also a copy of the Log Log Duplex Decitrig #4081 rial which you may refer to in
order to avoid including any matter in your Manudlich is thoroughly covered in the
#4081 Manual.” (Author’s insert: Weinbach must hdeen pleased to see the words
“your manual”).

Weinbach answered on February 2, 1939. His lebt€.M.B. returned the manuscript
with numerous changes. His comments on the moreriamt of these were; “| replaced
part of the introduction with some needed additianformation pertaining to the ST
scale. No substantial changes were made in théosesh plane vectors. However, |
reorganized this section into two parts properlgigigated so that that the reader could
conveniently refer to them. Other minor changeadtitions are marked clearly and are
self-explanatory.”

“Several changes and corrections were made in@elitdealing with Hyperbolic sine
and tangent scales, as indicated on pages 9 arichaOe placed a completely rewritten
Section under Il covering Hyperbolic functions @aimplex numbers. | had to rewrite
this material in full in order to include certaiewa situations that have appeared by virtue
of the removal of the duplicate S and T scales, @&ad to give the user more definite
information regarding the use of the scales as agetkasons for doing so.”

“You will note that | have added Section IV dealwgh the slide rule calculation of
inverse hyperbolic functions of complex numbers andluded some illustrative
examples as well as several illustrative applicestiad’ his Section IV is entirely new.”

“I have also added a table of contents for the tseronveniently find a particular
reference to solve his problem. You will also ntite changes | have suggested on the
front cover. Puchstein has not been associated thwtHJniversity of Ohio for the past
eight or nine years. The propriety of associatimg fame in this new edition of the
manual with this Institution is now questionabl@&eTUniversity might object, and it may
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embarrass Mr. Puchstein. | trust you will be pléasgth and approve of the various
changes and additions.” (Author’s insert: Again,ilach had made a remarkably fast
turnaround as it took only a few days for him tokengubstantial revisions in what K&E
had sent to him. K&E benefited significantly fromeildbach’s changes as they resulted
in almost a complete rewrite of the key portionshef Manual).

On February 21, 1939 A.W. Keuffel wrote enclosingetyped copy of the manuscript
for Weinbach'’s review. This only included some segjgd minor changes as K&E had
accepted almost all of his revisions. A.W. Keuffidsed this letter with, “Our stock of
the old Vector Manuals is now completely exhausted unfortunately we shall have to
fill the demand for Vector rules for the presentheut this Manual, keeping a record of
shipments and sending the Manual out later whenn#ve supply is ready. You will
therefore realize how urgent it is for us to get the Manual, and your prompt reply to
this letter will greatly assist us in so doing. Vd&e pleasure in presenting you with one
of the new rules, which we are sending by parcst pmday.”

Three days later, on February"24Neinbach answered K&E's letter of the*2He
said, “I received your letter of February 21 aneé tietyped copy of the instruction
Manual just as | was to mail to you a list of cotiens to be made in some of the
illustrative examples and problems. The calculatiaa given on the original manuscript
were made rather hastily as we were pressed f@. t8ome of our errors were also due
to our unfamiliarity of the scale arrangement oe tiew rule. | am glad, therefore that
these calculations were checked and necessaryctiong were made.” (Author’s insert:
In addition to these changes Weinbach made a fdverominor corrections and
comments, and then returned the revised and retyppd of the instruction Manual to
K&E. This was the last exchange of correspondebogiathe Manual. K&E accepted all
of his changes, and then proceeded to preparefittas version of the Manual for
printing. Unfortunately, the new K&E 4083-3 ruleatrK&E sent to Weinbach was not
found in his personal belongings and is lost).

On May 8, 1939 Weinbach asked K&E to mail him faopies of the Manual, when
ready, for their University of Missouri-Columbia @ineering Library.

C. M. Bernagau sent a letter to M.P.W. on Maj $aying they would expect to send
the four copies of the Manual not later than thddia of June. C.M.B. also discussed a
twenty inch rule by saying, “We find that the maaetfiring cost of the improved twenty
inch LOG LOG DUPLEX VECTOR Slide Rule, # 4083-5,llwpermit us to make a
reduction in the list price of this rule from $3% $30. This cost reduction is due to the
fact that the new arrangement of scales is momilyeadaptable to our equipment than
was the case with the old arrangement. We belieatthis price change would increase
the sales of the twenty inch rules sufficiently be of advantage also to you,
notwithstanding the fact that it would reduce y&ayalty per rule, as according to our
agreement we would pay you 5% Royalty on the ligtepof the rule. Please advise us
whether the proposed change has your approval.pfice of the ten inch rule is to
remain unchanged at $13.”

Weinbach answered on May ®%aying “the proposed change in the price of the
#4085-5 slide rule meets with my approval.”
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Then on June 28, 1939, A. W. Keuffel wrote , “Asuiyequested, we are sending you
enclosed four of the Manuals for the Log Log Duplector Slide Rule #4083, which we
are happy to say is finallpff the press’ We trust you will find this booklet satisfactdty.

Next, on July 1%, A. W. K. wrote again saying, “Will you please giwus your full
name, which we require for filing the Copyrighttbe Log Log Duplex Vector book. All
we can find in our records are your initials, ‘M.. B is also required when applying for
a Copyright to advise of citizenship and we woubgraciate a statement from you that
you are a citizen.” (Author’s insert: Professor Wch must not have smiled when he
read this letter from A. W. Keuffel. Could it beathafter all of these eleven years they
did not know his first name? Had they forgottenttha had applied for his own
Copyrights in the past? The act of doing this wostidw K&E that he was a citizen.
They should have known this.).

The next letter from K&E was from A. W. Keuffel @eptember 12 This informed
M. P. W. that they would soon have to reprint td888 Manual and wondered if he had
any suggestions or corrections to offer for therirgpAlso, they were interested as to
how the revised Vector rule was working out.

Weinbach answered on Octobdt €aying that after checking he had found one or two
typographical errors. Also, he would like to addtlier instructions to the manual
covering the calculation of the square root of difeerence between numbers. Last, he
said that from comments he had received the neswvak going over quite well.

A.W.K. writing back on October #asked Weinbach to please send the typographical
errors as promptly as possible as they find thelyupf Manuals is very low and they
must make a reprint soon. K&E said that as fardakng new material to the Manual this
would be very inconvenient at this time and thelyavant the typographical changes to
be included in the reprint.

Two days later on October ®WWeinbach sent the following corrections:

1. First line, first paragraph, page 2; Aahould be Ae.

2. The same correction should be made in theliimstfollowing (B), page 4.

3. The third equation preceding (B), page 30, thatls + j , should read x + |
(Author’s insert: These error corrections are rekably few when one considers the very
short time Weinbach had to revise the manuscripttie Manual. In spite of this he
obviously did a very exceptional job.).

Then on January 10, 1940, A. W. Keuffel wrote, “@fe sending you under separate
cover several copies of the reprinted Log Log Dxplector Instruction Manual. If you
have use for anymore, we will be glad to send ttegou if you will let us know.”

This last letter concludes Phase 3 of this Arti€laring this time it appears that K&E
and Weinbach had settled their past differencekati@es were positive and K&E must
have been very satisfied with Weinbach’s contritmsgi for which they gave him full
credit as Author of the K&E 4083 Manual. A pictwkthe cover of the K&E 4083 Slide
Rule Manual is in Appendix 6.

With the closing of Phase 3 on January 10, 194@h&ndoig gap of almost four years
occurs in the Archive files. There is no correspamak for the balance of 1940, and for
the years 1941, 1942 and 1943. The only communpitatin those years were the annual
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Royalty payments that Weinbach received from K&E.tAe amount of these Royalties
over the years may be of interest, a listing of¢his shown in Appendix 7. Unfortunately

K&E never furnished any details as to the numbeslofe rules sold when they mailed

the Royalty check each year. So, the numbers @¢ sliles sold each year, as shown in
Appendix 7, are estimates derived from the totathef amounts of the annual Royalty
payments.

K&E'’s original model numbers were 4083-3 for the tach rule, and 4083-5 for the
20 inch rule. In years following 1939, K&E made @amber of changes in the scales and
in the model numbers. The last of these was in 1862e of these involved fundamental
revisions in the operations of the rule. A brieftihg of these changes follows in
Appendix 8.

Phase four, 1944-1946: Weinbach initiates litigatio  n against K&E.

On March 5, 1944, a little over four years sincelbst letter to K&E, Weinbach wrote
to C. M. Bernagau, former V.P. and Treasurer, whas now President. In it he described
two unusual visits he had received that he felt Kétuld know about. He said, “I had
in my office a few days ago two gentlemen who sebwvery much interested in slide
rules. One of these paid me a visit about two nmemritp. He had at that time a most
complete and interesting assortment of ordinary spmecial purpose slide-rules of all
makes and periods. He seemed to be amazingly &éamitit only with the use of slide-
rules in various branches of the engineering peié@sbut also with the manufacturing
processes.”

“This time they had copies of all sorts of pateapgrs on calculating devices including
slide-rules. They came to me, they said, as autfigrour instruction book on vector
calculations, to obtain the details of my obligaido you as designer of the vector rule. |
showed them the agreements, and with my permidgsiepy made copies of them to
submit to competent legal study and interpretatiaield them, however, that although
not stated in the documents, you do not claim ttegeption of my copyright for the
decimally-divided trigonometric scales when thesales are not together with the
hyperbolic scales. | further told them that althloungt explicitly stated, you do not intend
to claim the protection of my copyright for the leypolic scales when with or without
the decimally-divided trigonometric scales aftecBmber 31, 1947.”

“I am reporting this to you because of my sincegsiie to act entirely within the limits
of my obligations as circumscribed by the contra¥tsur advice on the correctness of
the statements above will be therefore appreciatadthor’s insert: Professor Weinbach
said in his notes that the names of these two gaeth were, Camille LeClaire and Don
C. Woodman. He did not know who they representetieivhe asked them, they said
they would inform him in due time — but, they nedél. They were so knowledgeable
about the workings and manufacturing details adesliules that the Professor said he
thought they worked for K&E. The Author has triem dbtain some information about
them but has not been successful. As we will se¢er,ldrom K&E’s reaction to
Weinbach'’s letter, these gentlemen obviously didwark for them. Speculating, | think
they may have been representing Pickett and Eck&lietzgen. Both of these companies
introduced Vector slide rules in 1948. With WeinltvacCopyright expiring in 1947 this
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could have been about the time they would have bleamg their preliminary research
towards the goal of manufacturing a slide rule viagperbolic scales).

Bernagau replied on Marci'8‘We thank you for your letter of March 5 regargliour
slide rule agreements. As you realize it is mamrye@go since we went into this matter
in detail and it is therefore necessary for usaoklinto our records and refresh our
recollection of the understandings which we thed. Hdter we have had an opportunity
to do this you shall hear from us further.”

Almost four months would pass until Weinbach wolighr again from K&E.

The surprise visit from the two gentlemen must hstreged up distant memories in
Weinbach’s mind about his past troubles with K&E.sAort while after sending the
March 8" letter, Weinbach happened to run into his oldnffieDean Harvey, who was
visiting in Columbia for a few days. Harvey, a @dsiend for many years, was a Patent
Attorney. He had recently joined the Chicago firfriCarlson, Pitzner, Hubbard & Wolfe,
and was in the process of moving his family to @ga In their meetings Weinbach
related his past dealings with K&E, and out of éhdscussions the thought of bringing a
suit against K&E for the loss of past Royalties waised. After returning to Chicago,
Harvey wrote to Weinbach asking for all the peminmformation he could send about
dealings with K&E, and the relations with Puchstein

On May 31, 1944 Weinbach answered Harvey, sendinigirh “the write-up of my
dealings with the Keuffel and Esser Co., all of tberespondence pertinent to the subject
| had with them, and my contracts with the compaaryanged in chronological order.”
(Author’s insert: This was a complete package. Write-up” was 26 pages long. It was
a well balanced and an excellent summary coverlhgfahe history with K&E and
Puchstein. This covered the entire period from 19280 the 1944 meeting with the two
gentlemen).

Harvey asked, Richard Russell Wolfe, a Partnehénfirm to review the file. On June
20, 1944 Wolfe wrote to Weinbach saying, “In goowger this material, | did so with the
purpose of ascertaining whether or not there washenface of the matter sufficient
likelihood of recovery against Keuffel & Esser toake a thoroughgoing study and
opinion worthwhile. My conclusion on that pointtigat the probabilities are sufficiently
good that an action can be successfully maintaauyzinst Keuffel & Esser by reason of
their manufacture and sale of the Log Log Decitiigwarrant making a complete
investigation.” Wolfe’s letter then went on for serfength explaining how they would
investigate the possibilities of a course of actiovolving both breach of contract and
copyright infringement. As to cost Wolfe said, “You wish us to undertake the
investigation recommended, we can then give yoeaaanably well-founded opinion as
to whether or not a suit should be filed. | presuim& you would like to have some
estimate of the cost..... | think it will run betwe$h50 and $200.”

On June 2%, Dean Harvey, who was then out of town on a oasete a hand written
letter to Weinbach saying that he knew Wolfe, whaswhe firm’s trial expert with long
experience, had written the day before. (Authonsert: Harvey, while out on a case,
wrote more than one hand written letter to Weinlbdwting the months of June — August.
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They were close friends and all of the letters wstia@rted with the salutation “Dear
Weinie”. | smiled each time | read this, as withttbeginning these letters truly had to be
from friend to friend). Harvey went on to say thatand Wolfe had discussed the matter
at length, and he wanted Weinbach to know what titighpen if he were to decide to go
ahead with a suit. Harvey pointed out that Keuftdtsser would in all probability stop
the payment of Royalties. In that regard, Harveyissstl Weinbach to contact Puchstein
about the current discussions as he would necbsbaxie to become a party plaintiff to
the suit. As such Puchstein would also lose hisaRieg.

As the correspondence between Weinbach, HarveyWdoife was taking place we
now find that after four months K&E would finallgply to Weinbach’s March'Bletter.
On June 30, 1944, K&E President, Bernagau, wro&émbach saying, “Because of the
press of current work, it was impossible for anyusf here who had been directly
connected with your matters to review the recond, since some of the questions which
you raise in your letter of March 5, 1944 relatedcbpyright and patent rights, we
referred your letter to our counsel for study aeckerved a report from him including the
following:

‘In 1934 Professor Weinbach raised a question wai$pect to a new rule which
Keuffel & Esser Company had recently put on the ketrand after various
negotiations a Supplemental Agreement was entereddated December 18, 1934
which includes the following covenant:

‘The parties of the first part (Weinbach and Pueimdtshall use every reasonable

effort to promote the sales of slide rules manuiiaazt by the party of the second part

and to promote the good will associated with KEUEREESSER COMPANY, and
such promotion is the essence of this agreement’.

The letter from K&E’s counsel went on to say,

‘Under the original agreement of September 5, 192@s agreed:

First: That the parties of the first part (Weinbaetd Puchstein) grants unto the party

of the second part, during the life of said pafdat 1,487,805 and copyright 15998

Class 1, XXC, the sole license to manufacture aibrales embodying the said

patent and copyright, and including all modificascand improvements of which said

design is susceptible and which hereafter may laerbg either party’.

Then counsel continued with these comments:

‘Professor Weinbach’s letter of March 5 reportsia® on his part evidently in

violation of the agreement which K&E entered intathwhim and also the

development of a situation that apparently willuieg steps to be taken to enforce the
sole rights which were granted in this matter. Unitie@se circumstances it appears
necessary and advisable that future royalty payseaplaced in reserve so that they
would be available to enforce for the full term gwe rights granted to K&E under
the above identified contract.’

After reciting the above report from their cound®érnagau ended the Juné"3etter
by saying, “We assume that, because of your sindesire to act entirely within the
limits of your obligation, you would not intentiolhahave done anything which would in
any manner be contrary to our interests. There fmisome explanation for the action on
your part which gives rise to the conclusions drdoyrour counsel and we feel that you
would welcome an opportunity to clarify this sitioat”
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(Author’s insert: Weinbach must have been stunnethis letter from Bernagau. | am
sure that he never dreamed he would receive sudsmonse from K&E. Where he
thought he had reported the meeting that took piacgood faith, he now found that
K&E’s counsel considered he had acted in bad faitirther, after K&E’s counsel had
reviewed the past agreements, Weinbach was totédily had no rights at all under his
Copyright. A further serious blow was the high pabliity that the annual Royalty
payments were going to be withheld. In 1943, harstalone of the Royalty payments
was $2,914.38. At that time University Professomsbpbly made from $4,000-$5,000
annual salary, so the Royalties were a signifiealdlition to his income for the year).

There is no letter in the Archives from WeinbachKi&E in reply to their June 30
letter. Instead, we know that in the interim Weittbdad consulted counsel of his own,
and in time his counsel would answer K&E. (Authdrisert: All of these events taking
place during this same time period have to be densd an amazing coincidence. First,
Weinbach’s surprise visit from the two gentlemerc@&d, Weinbach’s letter to K&E
about this visit. Third, the chance meeting of Weaich and Harvey, and their following
discussions. Fourth, Wolfe’s review of the file amd recommendation to proceed with
the investigation. Then we find the Third and Fbuewvents had occurred before and
without knowledge of the last event that was K&Eter of June 30to Weinbach).

On July 6, 1944 Weinbach wrote a long letter to #&/dlVith this was enclosed K&E'’s
letter of June 38 Weinbach had this to say about this new devetspgm

“In a note received a few days ago from my gooenidi, Dean Harvey, he cautions me
that should we start some action against the K&EtGey would in all probability stop
payments on royalties. The enclosed letter fromKiRE Co. received yesterday in reply
to mine of March 5 ..shows what Harvey thought might be a probabiltan actuality
even without any definite provocation on my part.”

“In good faith, | felt obliged to inform them of mgonversation with the two
gentlemen who visited me sometime in March. On#heifn came to see me before and |
thought at that time he was a K&E representativeavie not seen either of the two since
last March. | have no idea who they represent. Wtesked them, they said they would
inform me in due time. They seemed to be familighwlide-rule use and manufacture,
and were familiar with the fact that the Puchsieaitent expired in 1941, and wanted to
know what my obligations to the K&E Co. are. It pewoccurred to me that it is a
criminal action or illegal, or a breach of contréztell to a third person or persons about
one’s contractual obligations. So | told these lganén that since K&E Co. do not pay
any royalties on the use of my copyrighted trigoetho scales on their decitrig rules,
they of course cannot expect any protection offéngdny copyright. | further told them
that by a supplementary contract they do not intémdpay any royalties on the
copyrighted scales after December 31, 1947. | ssgpgbat protection offered by my
copyright would presumably cease on that date.”

“In my letter of March 5, to the K&E Co. | informethem in good faith of this
conversation and asked them to tell me whetheabwe is a correct interpretation of
my contractual obligations to them. Instead of mvia direct answer to my question
either one way or the other, they avoid committimgmselves, take an offensive attitude
and accuse me of violating the contract. They adv#gke this offensive attitude
whenever their obligations to me are questioneeyThke it for granted that | have no
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counsel, and will thus scare me into submissihall appreciate your advise regarding
this new turn in my relations with K&E Co.”

In addition to the above, Weinbach’s July 6 lettetuded questions and comments on
two other subjects. The first of these had to dih\the investigation and costs of a suit
where he said, “On the supposition that such aestigation does indicate the possibility
of a successful suit, what about the cost of sugt? SCould that be provisional or
contingent? | am not quite certain that these la@ecbrrect or proper terms, but | have no
doubt that you know what | mean.”

The second answered a question Wolfe had of howyrdanitrig slide rules might
have been sold by K&E in the eleven years betwe#38 Jand 1943. Weinbach uses
about a page and one-half in the letter makingutations and constructing a table that
shows the estimated number of decitrig slide ratdd at 298,790 (rounded to 300,000).

On July 14", Wolfe answered Weinbach saying in reference t&E&June 30 letter,
“Keuffel & Esser’s latest move in the matter searasy high-handed indeed. Your good
faith in the matter throughout is quite obvious.”

Weinbach'’s close friend, Dean Harvey, telephonedogust &', and then followed up
with a hand written note on the same date. Harvayted to report that he was going to
open his own office in St. Louis. He was plannimg lte associated with the firm
Kingsland, Rogers, and Ezell, and at the same tmagtain his own practice. Harvey
would be in Columbia on Friday the®,1and over the weekend of the™and 18'. He
would call as soon as he arrived so that the twthei could meet to discuss how to
proceed. (Author’s insert: This change in firms Vdobhave little effect on the status of
the case. From the beginning Harvey had takenehe behind the scenes. He had been
working continuously on the case and had complatéairge part of the law search. It
would be of definite advantage for Weinbach to hlaeth Harvey and the services of the
new firm, Kingsland, Rogers, and Ezell, on his sifleere is no record in the Archives of
Weinbach’s and Harvey’'s meeting that weekend, beitkmow that from the following
events the Professor decided to turn matters oveistold friend).

Next in the file are two letters dated August 1944 from Dean A. Harvey,
Attorney-At-Law, St. Louis, Missouri, to two New Ylolaw firms. (These are written on
Harvey’'s new letterhead as Attorney-at-Law and Bleged Professional Engineer;
practicing in Patents, Trade-Marks, Copyrights, bimdair Trade Practice). They read as
follows: “I am presently considering a matter whigtvolves an infringement of a
copyright by the registrant’s licensee, and hawwndé to recommend to my client, the
registrant, that he consider retaining Eastern selufor the trial work in the event a suit
is filed. | have suggested to him the names of re¢vaen with whom | have become
acquainted, ... and | am writing to you, as one of these memsitertain the basis upon
which you accept cases for trial and the chargegdar services. In order that you may
early determine whether a conflict of clients woplévent you from taking the case, the
defendant will be the Keuffel & Esser, CompanyHaiboken, New Jersey. The amount
of the claim involved is estimated at approximat$iB0,000 which represents unpaid
royalties over a period of some ten or eleven ye@ghsithors insert: | made a calculation
in order to find out from where this figure may kaoriginated. From Weinbach’s July
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6™ letter | took the table showing the yearly estiedasales of the number of decitrig
slide rules, and then calculated the royalties gqusime prices shown in the yearly price
lists in Clark McCoy’s web site of K&E Catalogs. dlestimated total of royalties ranged
from $182,000 to $197,000, the difference dependingwhich slide rule case was
ordered with the rule; the Morocco or the Leatfdns result is remarkably close to the
claim of $180,000 in Harvey’s letter).

One of Attorney Harvey's letters would be succdssfu securing Eastern local
counsel. This was, George D. Richards, Counseldrast, of Newark, New Jersey;
practicing in Patents, Trade-Marks and Copyrightise K&E offices were nearby in
Hoboken, N.J. As the case progressed, Dean Hanayldwsupply Richards with
originals of all of the papers to file. Richardsle as local counsel would be to properly
present these to the court.

In the remaining days of August and into Septembeian Harvey had a number of
discussions with Weinbach, and Lawrence KingslamdiEedmund C. Rogers, of the firm.
On September 28, 1944 Harvey wrote Weinbach sathiagy Colonel Kingsland, Mr.
Rogers, and Harvey had just finished four days afferences and all agreed that the
cause was actionable. Colonel Kingsland had awbdriHarvey to state that the Colonel
would be willing to join with him in the prosecuti®f the case on a contingent basis. An
estimate of bringing the suit in the Eastern DistGourt would probably cost Weinbach
between $1,500 and $2,000, and the Professor sheujsrepared to meet expenses to
that amount. The three of them would like to meih\wim in St. Louis at an early date
after October 18, Let them know what date would be best for him.

On October # Weinbach replied saying, “My duties have beeneatieavy for the
past two weeks, since the fall term of the Uniugrstarted on September 23. As you
know, | am the only one left in the Electrical Emgering Department. This will explain
in part this delayed reply to your letter of Sepb@m?28.” (Author’'s insert: Remember
Reader that we are about one year away from thenxgraf World War II, and that
Weinbach’s colleagues were either in uniform or kigy somewhere in a government
laboratory). Weinbach said that he would let tHemaw when he could meet with them
in St. Louis. In another letter a few days latechafirmed October 27as the date.

The four of them, Weinbach, Harvey, Kingsland, ddagers met in St. Louis on
October 27, 1944, and decided to proceed with the against K&E. The attorneys
agreed to work on a contingent fee basis.

The next day, October 28 Weinbach wrote to Puchstein to inform him abdw t
events of the past few months. The letter relatesl visit of the two gentlemen,
Weinbach'’s letter to K&E, and K&E'’s response. Ifierence to the latter Weinbach said,
“The enclosed copy of their letter dated June 3@41lindicates that instead of giving me
a direct answer, they took, as they always didoféensive attitude. They accuse me of
violating the contract, and as a consequence hacelel as a punitive measure to
suspend payments of future royalties. | do not kifdlhvey mean your royalties, also.”

“This arbitrary action on their part, coupled witheir refusal to give me a direct
answer, caused me to decide to turn the mattertowereputable firm of patent attorneys
in St. Louis for study and report. At a conferemgth them last Friday, October 27, they
came to the conclusion that there is sufficientseafor a law suit on breach of contract
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and a possible 50-50 chance. They are willing ts@cute our claim in a contingent fee
basis, and that | pay all the necessary expensel/ed.”

“They advised me to inform you of the situationgdask you, as a party to the original
contracts, to include your name in the litigatibonsuch a case you will have to authorize
me to engage legal counsel.”

“In the judgment of my attorneys, the expense @f litigation will probably range
between $1500 and $2000. This includes the employrok local counsel, traveling
expenses, cost of depositions, etc.”

“Expecting to hear from you soon regarding this teratl remain with personal
regards....”

Also, Harvey on October #8mailed Weinbach the draft of an “Agreement” betwee
the two of them. In this Weinbach appointed Hanasy the firm of Kingsland, Rogers,
and Ezell, co-counsel, as his attorney to proselutktigation or settlement a cause of
action against Keuffel and Esser Company. In camaitbn of the legal services counsel
is to perform they will be paid a fee contingenbnmny sum recovered. The fee will be
40% of the first $50,000 recovered; plus, 33 1/3any fees recovered above $50,000.
Harvey would have authority to employ associatenselt However, the fee provided
would be the entire fee to be paid for all legalimeel combined. Weinbach would be
responsible for paying court costs and expensess a@greement was signed on
10/28/1944 by Harvey and on 10/31/1944 by Weinbach.

On November 1%, Harvey wrote Weinbach informing him that they hadeived a
letter dated 11/15 from Mr. Puchstein giving auityaio prosecute the case. Harvey said,
“With this authority we are proceeding to draw bp Bill of Complaint and will file suit
as soon as Colonel Kingsland returns from Chicadpch will be sometime next week.”

Harvey sent George Richards, in Newark, copieshef @omplaint on December 7,
1944, saying, “This will transmit to you three cepiof our Complaint, which is to be
filed in the Keuffel and Esser case.....” In Decemb@44, Civil Action No. 4307 was
filed in the District Court of the United Stateg fthe District of New Jersey. Plaintiffs
were M.P. Weinbach and A.F. Puchstein; Defendarg Keuffel and Esser Company.
The amount of damages claimed by Professors Wedinbaed Puchstein was
$300,000.00. A copy of the Complaint follows:

DISTRICT COURT OF THE UNITED STATES
FOR THE DISTRICT OF NEW JERSEY

M. P. Weinbach
A. F. Puchstein :
Plaintiffs, : Civil Action No. 4307
V. :
COMPLAINT
Keuffel and Esser Company
Defendant

1.
The plaintiffs, M. P. Weinbach and A. F. Puchsteire citizens of the State of Missouri and the

State of Ohio, respectively, and the defendantdsraoration incorporated under the laws of theeStd

New Jersey. The matter in controversy exceedsusixe of interests and costs, the sum of $3,000.00.
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2.
On or about September 5, 1929, plaintiffs and mi#det, for a valuable consideration, entered into
a contract in writing, a copy of which is attacheefeto as Exhibit A, wherein and whereby defendant
agreed to pay to the plaintiffs certain moneyshia form of royalties for grants made under the seoh
said contract.

3.
On or about December 18, 1934, plaintiffs and dddiah, entered into a supplemental contract in

writing, a copy of which is attached hereto as BitHB, wherein and whereby defendant agreed totpay
the plaintiffs certain minimum royalties and wheyahe plaintiffs and defendant fixed a time aftdrieth
no more royalties would be payable under the contvBSeptember 5, 1929.

4,
Plaintiffs have duly performed all the conditiomguired by the terms of the aforementioned
contracts on their part.
5.
Defendant has manufactured and sold slide rulesrgpunder the terms of the aforementioned
contracts without paying to the plaintiffs the rttigs due thereon.

6.

Defendant has failed and neglected to perform tmlitions of the contracts on its part
in that it has failed to make annual accountingthto plaintiffs as expressly provided for in thentact
dated September 5, 1929.

7.

Defendant, without cause, has threatened to impantl withhold all future royalty

payments due under the terms of the aforementioortfacts.

8.
By reason of the foregoing facts, plaintiffs haveeb damaged in the sum of
$300,000.00.
WHEREBY, plaintiffs demand judgment in the sum$3®00,000.00, with interest, and
the costs of this action.

Kingsland, Rogers, and Ezell

George D. Richards By
Resident Attorney Lawrence C. Kingsland
605 Broad Street

Newark 2, New Jersey

Edmund C Rogers
Members of above firm
705 Olive Street

St. Louis 1, Missouri

Dean A. Harvey
705 Olive Street
St. Louis 1, Missouri

Attorneys for the Plaintiffs

(Author’s insert: In the year 1944 this claim wduwle considered a very large
amount. In 2007 dollars it would be about $3.5 il The filing of this suit must have
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caused a real jolt to K&E. | can only guess hovigare of $300,000 was chosen for the
damages. If we assume the suit was successfulB@& @0 judgment would be divided

three ways. The attorneys would receive about $D03,and then that would leave

$197,000 for Weinbach and Puchstein to split. N®¥87,000 was the high range of the
lost royalties | calculated above when discussiagvily’s letters of August 19, 1944. So,

if the plan was to restore the amount of lost riigslto the two Professors this may have
been be the way the total of $300,000 was detediine

The lead attorney for K&E was the firm of Pennigvi3, Marvin and Edmonds, 247
Park Avenue, New York City. They were representgdfiom member, Curt Von
Boetticher, Jr. K&E’s local attorney was Young,a8ley & Foehl, 810 Broad Street,
Newark, New Jersey.

It is beyond the scope of this Article to preseme tegal arguments and motions
presented by both sides in preparation for triaitually, Professor Weinbach only had
part of the file as all of the K&E motions and pleays before the court went to his
attorney, Dean Harvey. Now, Weinbach was kept abrefprogress through periodic
reports from Harvey. So there is a fairly good rdaaf what transpired during the sixteen
months that the legal skirmishing went on. Thediwlhg synopsis covers the events and
highlights of that period that ran from Decembe449 May 1946.

December 1944: The Complaint is filed with the WD&strict court and served on
K&E.

February 1945: K&E’s attorney’'s answered the ComplaK&E denied all
allegations and claimed Plaintiffs aided and asdisbmpetitors in violation and
breach of agreements. K&E asked that the Compteirdismissed with costs.

(Author’s insert: During this time, on February 1B45, Professor Weinbach suffered a
great personal loss when his beloved wife, Regaae® Weinbach, died. They had been
married for 37 years. The story of how they met welated to me by his Grandson,
Richard Kershenbaum. It seems she came to theobis World Fair in 1904 with a
group from Romania. Born in 1883, she would hagernb21 years of age. At that time
Weinbach was 23, and a student at the Universityligouri in Columbia. When he
heard there were some girls from his home coungryraveled to St. Louis and while
there met Regina. She stayed on and never retutm&bmania. They were married
sometime around 1907-1908. Probably after Weinlbgdame an Instructor in Electrical
Engineering at the University in 1907.

The death of Regina was not his only set back duiliese months. He had been in
general ill health for some time. Harvey, in adetio him dated, May 21, 1945, said, “I
hope this finds you back home and at work, sinkeow you are anxious to get back to
your students.” On Juné"@Harvey writes, “It was good to hear you are recige
rapidly and that you have returned to your offickgain, Harvey, in a July"3letter says,
“This will bring you up to date on the events whitdve occurred since you were here in
the hospital.” So, we find that sometime in theiggpmonths of 1945, Weinbach was ill
enough to be hospitalized in St. Louis, and awagnfthe University.”

| will now go back and continue with the listing thfe legal motions that were filed
during and after that period of time).
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February 1945: K&E’s attorneys filed a list of Im@gatories for the Plaintiffs to
answer.

March 1945: Plaintiffs answered K&E'’s Interrogaési

March 1945: Plaintiff's attorney’s filed a list dhterrogatories for K&E to
answer. In the list was Interrogatory 14. in whikc&E was asked to list all of the
slide rules manufactured in the years 1929 — 194Ms asked for a detailed
tabulation by numbers and dollar amounts of salethiese years.

April 1945: K&E introduced a motion before the cbuo strike Plaintiffs
Interrogatory 14. K&E's reasoning was that this Vdogive away business trade
secrets to competitors. Plaintiffs argued that iffigrmation was needed in order
to determine the correct amount of damages. Tdgeguuled in favor of the
Plaintiffs.

May 1945: K&E balked at furnishing information respd under Interrogatory
14. So, Plaintiff's attorney’s filed a motion asgithe Court to require K&E to
furnish the tabulation.

June 1945: Judge ruled in favor of Plaintiffs amdeK&E sixty days to comply
by furnishing the listing.

July 1945: Defendant’s attorneys filed motions irgjsa Statute of Limitations
issue, and a request to separate the issues oityi@nd damages for trial. This
later motion asked for the issue of the questiofiadiility to be separated from
the issue of the amount of damages. So, there wailtlvo trials. The motion
was set for hearing in August.

Then on July ¥ Harvey wrote to Weinbach to bring him up to date this
request to separate the issues. Harvey says, fAlli® useless procedure is, of course,
intended to place you at as great an expense possilbopes that it will eventually
discourage you and cause you to abandon suit.”

In July there was an exchange of letters betweerPthintiff's and Defendant’s
attorneys. This exchange was based upon a mutdatstanding they had reached that
as a matter of procedure the Judge will approvartbgon for separation. Harvey, in
an effort to avoid further stalling by K&E’s atta@ys and move things along, agreed to
the separation. Then on July"™3Biarvey wrote to Weinbach saying, “...... we have
signed a stipulation reading as follows in whichageee to the separation of the issues
of the case for trial:

1. The issue of the defendant’s liability to pay raie, under the contracts,
Exhibits A and B, annexed to the complaint, andisisee as to the period of
time for such royalties, if any, are payable, sha&ltried as separate issues,
under the provisions, of Rule 42(b) of the Fedé&ales of Civil Procedure,
prior to the trial of the issue of the amount ohiptiff's damages, if it be
determined that plaintiffs are entitled to damages.

2. The issue of the amount of damages, if liabilityasnd, shall be tried by the
Court, both parties waiving any right to ask foe tppointment of a special
master.

3. Defendant’s answer to plaintiff's interrogatory nioen 14 directed to be made
under the order of this Court dated June 11, 1848,all proceedings on the
part of the plaintiffs for discovery on the issuedamages shall be stayed
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until further order of the Court after hearing atetermination of the issue of
liability provided for in paragraph 1 herof.”

Harvey continued with this letter by telling theoRsssor that the next step was to
arrange a date for him and Puchstein to come tbdgis. The purpose of this was for the
taking of their pre-trial depositions by K&E'’s att@y, Von Boetticher.

Weinbach could not have been happy when he readeMarletter of the 30. K&E
got everything they wanted, with separate trialg thould double the expense and drag
out the time. On August™he wrote a long letter to Puchstein bringing hindate on the
recent events.

Throughout the month of August a number of letient back and forth for the
purpose of arranging a mutually suitable date fa taking of the two depositions.
Finally, September 2was selected as the date for the depositions. Bttimbach and
Puchstein, together with their attorneys, met inL8uis on the 1. The next day the
depositions were taken by K&E’s attorney. A copWéinbach’s is in the Archive’s file.

It is 53 pages long and covers a very complete exaion by K&E’s attorney of the
history between the parties. | read it and thereews® new disclosures that had not been
covered elsewhere in this Article. There is no copiuchstein’s deposition in the file.

After the St. Louis meetings Weinbach returned tu@bia for the start of the new
school year. On September'™2Be wrote Harvey saying, “We have been pretty khsy
last few days with registration in all of the dieiss of the University. The enroliment in
the College of Engineering as of Monday SeptemBei2335 which is more than three
times as many as we had last year! Classes stgetérday and we shall gradually
adjust ourselves again to routine.” (Author’s inséte is, of course, referring to the
beginnings of the influx of G.I. Bill veterans reting after the end of World War 1.
This brought back old memories for me as, at timeeséime those many years ago, | was
one of the returning veterans starting Engineercigsses at the University of
Washington).

Unfortunately, after September 1945 the Archiveords contain no further entries
about the status of the suit. As the month aftenttnpassed by waiting for a Court date
we can only wonder about Professor Weinbach’s tspand frame of mind. Was he
worried about the costs as time went by? Was herbeg more concerned about the
outcome? Was his health deteriorating? We can guobss at the sequence of events
during those ensuing months that resulted in acooo.

Whatever took place we know that the suit nevertweirial. In fact, Civil Action No.
4307 was dismissed on May 3, 1946. The Author wae # obtain a copy of the
Dismissal from The National Archives and Recordsmiddstration (New York Office).
The STIPULATION OF DISMISSAleads: “IT IS HEREBY STIPULATED AND
AGREED that the above entitled action be and threesaereby dismissed under the
provisions of Rule 41 (a) (1) of the Rules of Civilocedure without costs to either party
against the other.”

So, we can assume from this dismissal that someé &insettlement did take place.
Here the Author’s research runs dry. In spite &rés to locate such, there are no Court
or Archive records remaining as to the exact amoditttis settlement. In correspondence
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with Professor Weinbach’s grandson, Richard Kersham, he said, “My mother did
talk to me about the K&E lawsuit, but not in anygr detail. However, | do remember
her saying that the case ended in a one-time cgflbrsent. The figure | remember is
$10,000. | think there was a feeling that K&E hagleited my grandfather’s work, and
tried hard to avoid compensating him fairly.”

Now the breakdown of any settlement would have b&%¥b to the attorneys, 48%
(60% x 80%) to Weinbach, and 12% (60% x 20%) tohBtein. If $10,000 represented
Weinbach’s share then the gross settlement hadet®sdmewhere around $20,833.
However, this is just a guess and we need somethorg concrete on which to estimate
the settlement amount. We are lucky as we do fisgdwce in the Archives to help us
estimate what the settlement might have been. ddnses from a note penned by Harvey
at the bottom of the October 28, 1944 Agreemenwvbéen Weinbach and him. This note
signed by Harvey and dated May 31, 1946, says, Ohligations arising under this
contract have been completely discharged by thgy peeinbach upon the payment of
$7,000.00 cash in hand, the receipt of which i®lmeracknowledged.” Now, Harvey
was to receive 40%, so this would mean the settiéermeould have been $17,500
($17,500 x 40% = $7,000). Then Weinbach would heeeived $8,400 (48%) and
Puchstein $2,100 (12%). (Author’s insert: My feglis that the settlement was $20,000,
and not $17,500. This would mean Harvey would heslentarily taken only $7,000,
with $10,400 going to Weinbach, and $2,600 for Rtmih. This way Harvey could help
Weinbach receive some reimbursement for some oéxpenses the Professor had paid.
Of course the $20,000 distributed this way is flsb a guess, as we may never know the
exact amount of the settlement and how it was dlidHowever, we can be reasonably
sure it was only in the range of $17,500 to $20,001s is a pittance compared to the
$300,000 originally claimed as damages in the suit)

Author’'s Summary and Comments

The record recited above speaks for itself. Theeefine Author feels somewhat
presumptuous in attempting to summarize and comoethese events. So, my remarks
will be brief.

| have tried in this Article to present a compleiad balanced picture of the
correspondence between the three parties. Fromvasabeen presented the Reader may
have formed his or her opinion as to what positimuld have been upheld at a trial. The
Author’s sympathies lie with Weinbach and Puchst#iis my hope that if the suit had
gone to trial, they would have prevailed. Of courd® Author is not an Attorney, so
someone versed in the Law may conclude that K&Eilshbave been successful. The
Author would appreciate feedback from Reader's amsvhat they think would have
happened.

Following are some of the Author’'s comments regagdhe four Phases:

Phase 1: We saw in Phase 1 how Professor Weinhashame K&E's reticence and
almost single handedly developed the Log Log Ve®&E 4093 Slide Rule, and its
Instruction Manual. He recommended its name asltbg Log Vector”, and more than
once had to insist that the trig scales be in daciormat. While reading through the
correspondence that covered Phase 1 the Authoedy#ine distinct impression that K&E
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had no real understanding of what Weinbach hadnaplished. In fact there is a question
as to whether they ever did appreciate or reatieentstorical importance of his slide rule
design for solving complex hyperbolic functionsdhigle rule.

Phase 2: This becomes more obvious in Phase 2 wW&Ee shows no apparent
knowledge of the fine points that Professor Weihbacdiscussing. They raise smoke
screens based upon previous designs of slide thidshad little to do with what he
claimed were the issues. If K&E had just commumdah advance to him the plans they
had to introduce the Log Log Decitrig Slide Ruleyprobably could have avoided most
of the problems he raised with them. They handhegr tresponses to his claims badly
and the Professor felt cheated. In the end he was wown and capitulated to their
desires by signing the Supplemental Agreement.

Phase 3: It must have been a pleasant surpris&rééessor Weinbach to see this Phase
begin. It was a cordial and positive period in threiations. Both he and K&E together
contributed significantly to a successful introdotof the Log Log Duplex Vector K&E
4083 Slide Rule. It probably gave him real satisfacto see the sales of the new slide
rule increase every year starting from the begighits introduction in 1939.

Phase 4: This Phase must have arrived as a mogpested shock to the Professor. It
is the Author’s opinion that K&E and their counggbssly overreacted to his report of
the meeting he had with the two gentlemen. K&E'arsel was mistaken to recommend
suspension of Royalty payments. They must havézeshbther companies would have
interest from time to time and would naturally apgrh Professor Weinbach. Also, they
knew that there was not a lot of time left on theo@ementary Agreement. It was to
expire on December 31, 1947 when Royalties woultl aryway. In reaction to K&E'’s
letter Weinbach felt there was no recourse butieoteem for breach of contract.

K&E chose well as their attorneys were able, by ewous legal maneuvers over a
sixteen month period, to hold off any decision bg tourt. With costs rising and time
running longer than anticipated Weinbach was miaae tikely forced to a settlement.

Sadly, if the share of the Settlement to Weinbaels wround $10,000 it seems in no
way satisfactory when one considers his long tior@rtbutions to K&E’s fortunes. After
all of his efforts Weinbach must have been vemdirHe was in ill health, and his wife,
Regina, had passed away only a few months befdrelnuary 1945, which added to his
burdens. If the case did end in such a smallese#tht it must have been very hard for
him to swallow. Then, less than a year later, omai&9, 1947, he was dead.

As for K&E, thanks to Weinbach they had enjoyediraual monopoly during those
many years. From 1930 — 1948 there were no otae slles on the market that could
provide solutions of complex hyperbolic functiorssdirectly and easily. K&E just never
seemed to appreciate what Professor Weinbach ltadngtished.

However, others understood its importance. Remerhek in 1928, when Professor
A. E. Kennelly, of Harvard University, said thisaal the rule, “I think it should give
valuable service to electrical engineers emplogiogplex numbers and complex angles
as many of us do now. | congratulate you on achgthis possibility.” Also, Professor
Weinbach’s colleagues throughout the academic wanld in industry recognized the
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value of his contributions by frequent remarks aettiers of praise to him - and by
purchasing almost 24,000 slide rules based upoartymal design.

Well Readers, the Author hopes you have enjoyesliting look at events starting so
many years ago. We are fortunate that these paespreserved for all of these years
by members of Professor Weinbach’s caring familyd &y his Grandson, Richard
Kershenbaum. Later, when received at the UniwerditMissouri-Columbia, they were
professionally assembled by a dedicated Archiva$. dt is very rare to find documents
existing such as these that give an entire picfareus. | have tried to make the
presentation of this important historical recordcamplete as possible. My purpose for
this Article was to give you a rare and unique labkhe development of these slide rules
— and at the same time give life to Professor Washband the others involved. It is my
hope you will agree that this goal has been reached
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Appendix_1: The Weinbach Slide Rule and HyperbolicFunctions of Complex
Numbers

This Appendix will show the significant impact th#feinbach’s slide rule had on
problems involving complex hyperbolic functions. tWihis rule, values of complex
expressions such amh (u +jg) = Ae'?=A /a , in the Vector form or, sinh (u + j g)
= (x +jy), in the Cartesian form could now be quickly obtain@dmpared with the then
current hand calculation routine this breakthrowgis a most valuable and timesaving
tool as we will see in the following discussion.tBiust, without getting too deep in the
mathematics, we will give a short explanation otvWeinbach was facing in designing
a slide rule to solve these problems.

A typical complex hyperbolic number problem wouhdalve either the calculation of
A /a in the Vector formor, the calculation of the values of x and y in @eatesian form.
For example, théormulas for solvingsinh (u + jg) = A /a , in the Vector notatigrare;

A= (sinh2u + sin%), or A= (sinh u - cog/cosa); and
a =tan™ (cosh u - sing/sinh u - cog)); or a = tan™ (tang/ tanh u).
If instead one wished to solve for the Cartesidnesof x and y the following formulas
would be used:
sinh(u+jg =(x+jy)=[(sinhu-cosg + j (coshu -sing)].
In this equationx = (sinh u - cog), and y = (cosh u - sin).

We see from these that the solution of a hyperlfahction of a complex number is also
a complex number.

Similar looking Vector and Cartesian formulas eXist solving the other complex
hyperbolic functions, i.ecosh (u + jg), tanh (u + jg), and the reciprocal functions
cosech (u + jg), sech (u +jg) , and coth (u + | g).

Now the challenge Weinbach had was to design & siite that would handle all of
these various and complicated calculations — inotydhose for all six of the complex
hyperbolic functions. Notice that the solution simofer each equation above involves
one, or more, of the trigonometric functions coneloirwith hyperbolic functions - and,
might include other operations as well. This metr@se must always be trigonometric
scales working along with the hyperbolic scaleglmnslide rule in order to solve these
complex hyperbolic expressions. Weinbach was abtéesign his slide rule so that these
different sets of scales would provide the needeldtisns. This was a significant
achievement. (Author’s insert: | make the commenptarthan once in the Article that
K&E did not seem to understand Weinbach’s argumehtsut the trigonometric scales,
and the need for these to be decimally divided ritlento work with the hyperbolic
scales. K&E claimed that the hyperbolic scales veeqgarate from the others. This was
wrong. It is the Author’s opinion, that K&E was nibiat mathematically literate at this
higher level of complex hyperbolic problems. And foat reason, never did understand
the absolute necessity for the two sets of scaigegnometric and hyperbolic, to mesh in
harmony for the slide rule to function properly. Miaach did, but unfortunately K&E
just did not see, or did not want to see, what ke tRying to explain to them).

In the days before Weinbach's slide rule these tdas) involved formidable
calculations. To solve these equations one hadnsult published mathematical tables.
Then look up the hyperbolic functions in one setalfles and the circular functions in
another. (Remember, the hyperbolic functions weoked in the tables in radians, but
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the circular functions had to be in degrees betaée look up. One or the other had to be
converted to degrees or radians before using thlesa Complicating the calculations
was the fact that these look ups were almost alwegsired to be in log tables — and
often interpolations within the tables were encewed that added to the difficulty of the
work. Log tables were used for these calculatioasabse of the multiplication and
division operations in the formulas. Anyone who lesrked with logs and anti-logs
knows they often are confusing to use. Calculat@mstime consuming and one has to
very careful not to make mistakes. However, theas little alternative at the time, for
without log tables to use the calculations wouldénhad to be done by hand using long
multiplication and long division.

After 1914 the work may, or may not, have been $fiegd if one had a copy of the
“Tables of Complex Hyperbolic and Circular Funcgdnby Kennelly. Using his tables
one could obtain approximations to the values - mode importantly a means to check
the results obtained by the long hand calculati@tegss. In his 1928 article Weinbach
said, “The ‘Kennelly Tables’ give the vector valuesl the equivalent complex numbers
of the above mentioned functions for valuesi@f steps of 0.05 and values ®fin steps
of 4.5 deg. Double interpolations are necessamyelver, if the values af andg differ
from those given in the table”. This probably meduatt most of the time the calculations
involved double interpolations. These were not ¢asio.

As we will see, Weinbach’s introduction of his slidule with hyperbolic scales
presented a powerful tool for both making and chegkhese complex calculations, and
in much less time. To show the power of his slale we will first show a calculation of
sinh (u +jg) = A /a_ by the hand calculation method. Then slide rulengas will be
shown using the K&E 4093 and 4083 rules. This alibw us to compare the solution by
the hand calculation method with the solutionslmesule.

There is little doubt, as we will see, that theoduction by K&E in 1930 of the slide
rule with hyperbolic scales was an important breakigh in slide rule history. For
eighteen years, from 1930 to 1948, K&E had a mohoas no other manufacturer had a
similar slide rule in the market with hyperbolicages. During that time these two slide
rules became the leading tool for engineers arghssts to solve and check calculations
involving both hyperbolic and complex hyperbolia&@tions. It should be mentioned that
Hemmi from the early 1930’s had two hyperbolic sulsodel No. 153 of Gudermannian
design, and the 20 inch Model No. 154. Howevery tieally were not competitive with
the K&E rules as one could not directly or easiiyve the many problems involving
complex hyperbolic functions with them. After Woltar || Hemmi introduced their
Model No. 255 Duplex Slide Rule. With this slideleuone could solve complex
hyperbolic functions directly. This was the firéitle rule that could match the operations
of the K&E 4083. However, it and the other Hemmliesuonly appeared in the U.S.
market in very limited numbers so they were nevechallenge to K&E's market
dominance. In fact, it was not until 1948 that Ritk& Eckel, and Dietzgen began to
introduce their models with hyperbolic scales iffisient numbers to compete with the
K&E 4083 slide rule. (Author’s insert: Of intereist that the Pickett Model 4 had the
hyperbolic scales on the slide similar to Weinbaabriginal design in his 1928 paper.
The Dietzgen No. 1735 looked so like the K&E 40B&ttmany mistakenly thought K&E
had manufactured it).
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For making our comparisons we will start with armple using the hand calculation
method, and then move on to the calculations leslule. In our examples we will
solvesinh (u +j g = A /a , usingsample values far andg, and these formulas:

a=tan’ (tang/ tanh u); and,A = ( sinh u - cogy/ cosa).

We will pretend that the time period in which we @oing the hand calculation is pre-
1930, before the introduction of Weinbach’s slidéer Our calculation will be done
using published log tables that were usually omyewngineer's desk at that time. At
least on the desks of those doing these typesladilations on a regular basis. For our
example we will use the following tables to look tinge values by hand: For the regular
trigonometric (circular) functions we will use tlitandbook of Chemistry and Physics
1929; for the logs of the trigonometrianctions we will uselLogarithmic Tables of
Numbers and Trigonometrical Functignby Vega, 1856 and, for the logs of the
hyperbolic functions we will useéHdyperbolic Functions(Smithsonian Mathematical
Tables),by Becker and Van Orstrand, 1909).

Following is our example, showing the look up sesrased, and the steps involved in
the calculation o§inh (u +j g = A /a, whereu = 0.243andg=53° 30:

Fora= _tan " (tan g/tanhu) Look up Source Log Value

Step 1. log tan g= Vega p 509 0.1307911

Step 2. log tanhu= B&VOp24 9.3771700 -10
Step 3. log tan g= +10 Step 1 £10 10.1307911 -10
Step 4. log tan g- log tanh u = Step 3 — Step 2 0.7536211 O
Step 5. anti-log (tan g/tanh u) = Vega p 99 5.67045

Step 6a. a= tan(Step5) HB of C&P- P103  79°59.9’

Step 6b. a= (from Step 6a. to decimal °) 79.99833 °
ForA= (sinhu xeo0s g)/cos a

Step 7. log sinhu-= B&VOp24 9.3898700 -10
Step 8. log cos g= Vega p 509 9.7743876 -10
Step 9. log sinh u + log cos g= Step 7 + Step 8 19.1642576 -20
Step 10. -10 Step 9-10 9.1642576 -10
Step1l. logcosa=  (aisfrom Step 6) Vega p 350 9.2397000 -10
Step 12. log A =log sinh u + log cos g- log cos a = Steps 10-11  -0.0754424 0
Step 13. log A=+10 (from Step12) 9.9245576 -10
Step 14. A = (anti-log of log A from Step 13) Vega p 154 0.84054

So, the solution oinh(u + j g) =A/a is; sinh (0.243 + j 53 30¢t=0.84054 / 79.99833

If you actually do these steps by looking up thtuesa in the tables you will very
quickly see that this hand calculation method i$ simple or easy. It is really quite
laborious. Remember that back then all calculatiwwase recorded by hand using pencil
and paper. Starting with the books of tables imtfiaf me, and a pencil and pad of paper,
it took 27 minutes for me to complete this hanccektion — and recheck the work. |
would be interested to hear from readers as to loog it took them to complete this
same example using published tables.
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Slide Rule Example No. 1 using the Log Log VectoK&E 4093:

Below is the example using the K&E 4093-3 slideertd solvesinh (0.243 + j 53 30§
for A /a. First we will convert 53 30¢to decimal degrees of 53.5°. (Note: to save space
we will use the symbol to denote the use of the hairline on the cursor).
For the direct solution o& the steps are :

(1). With the scales aligned seto 53.5° on scal€l black;

(2). Move right index on scakel1to 0.243 on th&hscale;

(3). Under on scaleTl black read 80°. Sa, = 80°
Forthe direct solution ofA the steps are :

(4). With the scales aligned seto 0.243 orSh]

(5). Move slide so that 53.5° on sc&l2 black is under the;

(6). Move to 80° on scal&l2

(7). Read value of 0.84 undepn scaleD; So,A = 0.84
And, the solution by the K&E 4093 slide rule is:

sinh (0.243 +j 53.5°) = 0.84_/80°

Starting with the Log Log Vector instruction mantalguide me, and a pencil and pad of
paper, it took 4 1/2 minutes for me to complets #lide rule calculation.

Slide Rule Example No. 2 using the K&E 4083:

We will now show the solution for this example upithe K&E 4083 slide rule
introduced in 1939 to soh&nh (0.243 + | 53304 for A /a.
For the direct solution o& the steps are

(). set to right index orD and move 53.5° oh (red)under the;

(2). move to 0.243 orirh, and under read 80.0° on scale(red) So,a = 80°
Forthe direct solution ofA the steps are :

(3). set to0 0.243 orShl

(4). set 80.0° on scafe (red)under the;

(5). move to 53.5° on scal§ (red);

(6). read value of 0.84 undeonD. So,A =0.84
And, the solution by the K&E 4083-3 slide rule is:

sinh (0.243 +j 53.5°) = 0.84/80°
It took 3 minutes for me to complete this slideerahlculation. Notice how much easier
and faster the steps have become using the K&E 4088 rule vs. those used for the
K&E 4093.

We solved for the complex Vector forfn/a when doing the above examples. This
form is more often preferred as it is particularseful formultiplying and dividing these
complex hyperbolic numbers. As another example vilenaw show a solution of x and
y using the Cartesian form. Here we will sobiah (0.243 + j 53.5°) = (x +4y). The
formulasfor solving for x and y are:

X =(sinh u - cog)); y= (cosh u - siny);
We will not show the detail listing of calculationsing logarithms here to save space.
However, the solution of these equations for x gnoly the long hand method using
logarithms isx = 0.14597andy = 0.82771 Looking up the logs in the published tables
took me 18 minutes to solve for these by hand userxil and paper.
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Using the K&E 4083-3 slide rule we will proceedfakows:
Forthe direct solution ok the steps are :

(2). set to 0.243 or5hl

(2). set right index o to

(3). move to 53.5° on scal§ (red);

(4). readx = 0.146under onD
Forthe direct solution oy the steps are :

(5). set left index o€ to 0.243 onTh;

(6). move to 0.243 orSh}

(7). turn rule over read 1.03 @hscale under;

(8). turn rule back over and set left indexsdb 1.03 orD;

(9). move to 53.5 orS black

(10). ready = 0.828under onD

And so,sinh (0.243 +j 53.5°) = (0.146 +§%.828)

These slide rule calculations took 3.5 minutegtierto complete.

It is very obvious from these examples that ushegK&E slide rules with hyperbolic
scales is much easier and faster than trying wutatksinh(u +jg) =Ala,or(x +jy),
by hand calculations using values from publishddeta Of real importance is the fact
that it does not take very many sample calculatiwitk the slide rule to find that one
masters these steps quite readily. One can imdgiwve happy those working with
hyperbolic complex functions were to see the K&B3@nd 4083 rules. These freed
them from many time consuming log table look uptireas.

There was another advantage. The table look upnesitwould have been used,
instead of the slide rule, when more accuracy (nuw@mal places) was desired than
could be obtained by using the slide rule. Howewdter completing the long hand
calculations made from using the published talilesstide rule could be used to quickly
check the answers. In this way the slide rule pdowebe a valuable checking tool to
have, for often one would find that the lengthy tadculations done by hand were prone
to error.
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Appendix 2: Pictures of the K&E 4093 Slide Rule

Front Side Left

Front Side Right

Back Side Left
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Appendix 2: Pictures of the K&E 4093 Slide Rule (Gntinued)

Back Side Right

The 4093-3 was introduced in late 1929, and finsiis in the K&E’s 1930 catalog. It
last appeared in the 1938 catalog price list. Bleations of the scales on the 4093-3 and
the 4093-5 remained the same in all years. Follgwire the catalog listings:
- 1930- The 4093-3 was released and the only model shown
1931- The 20 inch 4093-5 was added to the catalog.
1936- The Improved metal rimmed cursor was introduoedoth models. The
logo showing references to the Patent numbers hasged to three numbers.
1938- The 4093-3 and 4093-5 last appeared in the pé88 list.
Consult Clark McCoy’s web site of K&E Catalogs fapre details.

Notice the Patent date of March 25, 1924 on thetF8ade Right. This is the date of
Puchstein’s Patent. Why K&E included this date lom tule is odd as Puchstein’s Patent
had nothing to do with the arrangement of the scatethe K&E 4093. In fact, we know
the layout of the scales on the K&E 4093 was cofieth Weinbach’s original design,
and not Puchstein’s.
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Appendix 3: The Cover of the K&E 4093 Slide Rule Maual

It is too small to read, but under the second “Logthe name “The Log Log Vector
Slide Rule” is the word “Trademark”. Also, the cowvahows the rule is both “Patented
and Copyrighted”. This wording is confusing as éhierno evidence that this actual slide
rule, the K&E 4093, was ever Patented or Copyrighig K&E. It does not seem to
make sense, but maybe they were indirectly refgrton Puchstein’'s 1924 Patent, and
Weinbach’s 1928 Copyright. Their names are bothwshander the heading “Designed
By”. One wonders what Professor Weinbach might hthaght when he saw the
manual cover for the first time. He did almost all the work, and thanks to K&E,
Puchstein gets half of the credit.

At the bottom of the first page the Manual showSppyright 1930, by KEUFFEL &
ESSER CO”. Then oa later version of the cover the word “Trademarlkdsweplaced
by the words “Reg. U. S. Pat. Off.”. Below the wertSlide Rule” the number “No.
4093” was added. Also, a new office in Detroit Viiaged at the bottom along with the
other offices.
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Appendix 4: The 20 inch K&E 4093 Slide Rule

Printed in large black India ink letters on the Bigle rule case are the words, “M. P.
WEINBACH JANUARY 25, 1931". This date is the ddyat the Professor received the
20 inch rule in the mail from K&E, and he obviousiyas proud of it. The smaller slide
rule that was found in his artifacts and displayethe frame is a K&E 4041 model. This
Mannheim type rule was first issued by K&E arouriD@. We can only surmise that
Weinbach, when a student, could have purchasedhtss first slide rule in the early

1900’s, and then used it for many years.
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Appendix 5: Pictures of the K&E 4083 Slide Rule

Front Side Left

Front Side Right

Back Side Left

Appendix 5: Pictures of the K&E 4083 Slide Rule (Gntinued)
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Back Side Right

The K&E 4083 was a better designed slide rule titarpredecessor, the K&E 4093.
However, it did have the same minor design flawKBé& 4093 had. This was that it did
not have C and CI scales on the slide on the bgpkrbolic side. So, to get the answer
for some calculations you had to turn the slide ler in order to read the result under
the opposite side hairline. This drawback was gasilved for both rules before starting
work with hyperbolic functions. You would just pulhe slide out, flip it over, and
reinsert it. This trick greatly improved the op@atand accuracy of the rule. You would
not do this when working with hyperbolic complexnéiions. For these the slide needed
to remain in its usual place. This was becauséritpenometric and hyperbolic scales had
to be on the same side so they could work togefites. was only a small inconvenience,
and was not important when one considered the nmipfoved design of the K&E 4083.
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Appendix 6: The Cover of the K&E 4083 Slide Rule Maual:

This cover is similar to that of the K&E No. 4093thva few variations. Below the
word “Vector” are the words “Reg. U. S. Pat. OffThen below the words “Slide Rule”
the number “No. 4083” was added. It does give erapedit to its author as it shows this
Supplementary Manual was written by M. P. Weinbddbwever, for some strange
reason Weinbach and Puchstein names are stilll listeler the heading “Designed By".
This is odd as K&E designed the No. 4083 scaledgyand then Weinbach completed
the Manual. Puchstein was not involved in eitheageh

A number of changes were made in the K&E 4083 tiveryears and these are shown
in Appendix 8. Sometime after the original Manuainpng Weinbach’'s name was
omitted as author of the Manual. This may haveuoed before 1947 as | have a copy
for the year that is identical to the original Mahthat does not have Weinbach’'s name
on the cover. It seems K&E did not like it when thefessor sued them in 1945, and
dropped his name from the Manual.
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Appendix 7 - M. P. Weinbach Royalty Reports - Yeard929-1943
The Royalty amounts are actual as shown in thianreports in the Archive
files; except for year 1932 that was missing andstsmated. The effect on sales caused
by the Great Depression is obvious in the early0I93K&E did not report the number of
slide rules sold each year so this is estimate@. Mlmbers are conservative as it was
assumed all sales were made with rules having thee rexpensive leather cases. The
Royalties and Numbers sold in the two Tables byeTgpd Size are estimated.

Sales Report Royalty Est.No.
Year Date Amount $ Sold
1929 | 2/19/1930 73.60 109
1930 | 2/02/1931 405.04 660
1931 | 2/11/1932 348.96 569
1932 | 2/01/1933 224.00 365
1933 | 2/02/1934 144.76 236
1934 | 1/20/1935 500.00 815
1935 | 2/01/1936 582.72 950
1936 | 2/04/1937 689.28 1,288
1937 | 2/01/1938 847.96 1,453
1938 | 2/01/1939 759.96 1,303
1939 | 2/01/1940 1,421.46 2,458
1940 | 2/01/1941 1,472.32 2,546
1941 | 3/02/1942 1,927.80 3,215
1942 | 2/23/1943 1,775.96 2,962
1943 | 3/01/1944 2,914.38| 4,860
TOTAL 14,088.20 23,791
Estimated Royalties and Number by Type @R
Type of Royalty Est.No.
Rule Amount $ Sold
K&E 4093 4,576.28 7,749
K&E 4083 9,511.92 | 16,042
TOTAL 14,088.20 23,791
Estimated Royalties and Number Sold by Size déRu
Type of Royalty Est.No.
Rule Amount $ Sold
10 inch 13,286.45 23,19¢
20 inch 801.75 595
TOTAL 14,088.20 23,791

K&E suspended Royalty payments after 1943. Withurrehg World War 1
veterans the 1944-1947 nationwide University emetit exploded. As a result of the
expanded sales during those four years Weinbad¢halasibstantial amount of Royalty
income; and then the Supplementary Agreement einde@u 7.
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Appendix 8 - Brief Listing of Changes Made to the I&E 4083-3 and 4083-5

The numbers on the K&E 4083-3 and 4083-5 slidesiud@d the scales, changed over
the years. After introduction in 1939 the firsttbkse occurred nine years later in the
1948 catalog. The picture of the slide rule, thef&e page, and the cover color of the
Manual were usually replaced when these changes made. However, it appears the
pages in the Manual covering Weinbach’s origindeixand operating instructions were
not changed over the years. The cover of the @igmanual was salmon in color.
Sometime after 1945, K&E, upset at Weinbach fonguhem, removed his name from
the cover. A brief listing of the changes to tha&leslrules follows. For more details
regarding these consult Clark McCoy’s web site &ECatalogs.

1. 1948: Numbers were changed to N4083-3 and N4083&re were changes in the
scales. A number of the Log Log scales were swit@dreund front and back. The
LLO1, LLO2, and LLO3 scales were added in placehaf LLO and LLOO scales.
Model numbers that previously were shown on thétrigjde of the slide were
moved to the top edge. Sometime in 1952-1953 inlandnate edges were added
to the top and bottom edges. The manual covers eteneged to Grey and Red and
later to Pink and Maroon.

2. 1954: Numbers were changed back to 4083-3 and 808B8ere were changes in
the scales. Hyperbolic scales moved from bottortoposide of rule. The DI scale
was added to back side, and L scale dropped. K&t a separate eight page DI
supplement. The original Manual pages remainedstémae. The manual cover
color was changed to green.

3. 1955: There were changes in the scales, but nogehanmnumbers. The SRT scale
was added and ST scale was dropped. K&E printe@parate six page SRT
supplement. The original Manual pages remainedstémae. The manual cover
color remained green.

4. 1962: A new numbering system was introduced. Numblanged to 68 1424 and
to 68 1429. These new numbers only denoted the &inchse ordered. The 68
1424 case wasewed leather, chamois linetthe 68 1429 wasynthetic leatherNo
changes in the scales. The original Manual pagesireed the same. The manual
cover color remained green, with the numbers chénge

It appears all of these same changes as abovemaate to the 20 inch K&E 4083-5.
However, sometime between 1962 and 1967 K&E dropgpedlisting for the 4083-5
from their catalog. We do not know in what yeasthias done as the 1963-1966 K&E
catalogs are not shown on Clark McCoy’s web siteweler, it was no longer listed for
sale in the 1967 price list. They had probably gegpbmanufacturing the 20 inch rules
prior to 1967 and were then selling from their @rig inventory. In 1972 the 4083-3 did
not appear in the catalog. This was the end oK#ie “Vector” slide rule era.

THE END
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