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Keuffel & Esser — 1880 to 1899

Bob Otnes
Introduction

This is the first article of a two-part series on the
overall subject of the Keuffel & Esser slide rules during
the period 1880 to 1913. This first article, as noted in
the title, brings the subject up to 1899.

The period from 1880 to 1899 encompasses the first
apprearance of slide rules in the K&FE Catalogs (or Cat-
alogues, as they were first known) when the rules were
imported from a variety of sources, and extends to and
includes the point at which K&E began making their own
product line of slide rules.

As will be seen, Tavernier-Gravet in France and Den-
nert & Pape (later Aristo) were early suppliers of slide
rules for K&E. It is possible that a few of the early rules
might have originated in England or even America itself.

Somewhere in the period 1895 to 1899, K&E began
to manufacture slide rules themselves. However, it was
not until 1900 that they appear to have taken over the
majority of the manufacturing.

The Catalogs

The primary sources of the information employed in
this article are the catalogs. In particular, the following
Table 1 below lists the catalogs available for this study.

Table 1. K&E Catalogs Examined for this

Article.
Year | Edition | G | Type # Models
1871 6th | 0 | Pocket sized 0
1876 10th 5 | Reprint 0
1880 13th 8 | Pocket sized 1
1881 14th 9 | Pocket sized 1
1883 17th | 12 | Full sized 3
1885 18th | 13 | Full sized 3
1887 20th | 14 | Photo copy 3
1890 21st Photo copy 4
1893 24th Photo copy )
1894 26th Photo copy 5
1895 27th Pocket sized 11
1897 28th Full sized 15
1899 29th Pocket sized 18
The “G” numbers were calculated by David C.
Garcelon. He believes them to be the “actual” cata-

log edition numbers as opposed to the system used by
K&E. For Garcelon’s explanation of the curious number-
ing system employed by K&E, please refer to his article

[3]. Basically, Garcelon showed that the edition numbers
K&E was using appear to be simply the number of years
from their start of operation rather than the numbering
of truly different editions. It is possible then that many
of editions that might seem to have existed from their
numbering scheme may not, in fact, have existed.

The “# Models” is the number of different slide rule
models in a catalog including the Thacher and some other
logarithmic devices. This is emphasized because K&E
considered them to be “calculators”, and did not list
them as slide rules.

Is the above set of catalogs complete? Perhaps not.
However, it is probably close enough to show the trends
in what K&E was doing during this formative period.

Definitions

As might be expected when a company takes on a
new product line, K&E went through a period of con-
siderable change, both in their products, and how they
described them.

The standard slide rules during this time period,
other than the duplex, tended to have four logarithmic
scales on the front of the rule plus two or three scales on
the back of the slide. Though the letters did not always
appear, the four scales on the front are usually labeled
A, B, C and D. The A scale is on the top of the stock of
the rule, while D is on the bottom. B and C are on the
slide. A and B always have two-cycle logarithmic scales,
and D is always a one-cycle logarithmic scale. It is the
C scale that varies.

Engineer’s Rule. This is a rule without a cursor. The
B and C scales on the slide are identical two-cycle
scales. The basic calculations are done on the A
and B scales, with the C and D used in comput-
ing squares and square roots. Unfortunately, some-
times this name was used by K&E to include the
Mannheim rule. See Figure 3 for an example.

Gunter Rule. Another name for a basic engineer’s rule.

Mannheim Rule. The Mannheim rule has a cursor.
The C scale is single cycle, identical to the D scale.
In this case, the calculations are usually done on
the C and D scales. The cursor is employed to ef-
fect square and square root calculations with the A
and B scales. See Fig. 4 for an example.

Common Slide Rule. Another name for the simple
engineer’s rule, perhaps of a lesser quality.
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1881 1883
KEUFFEL & ESSER. NEW YORK. n KEUFFEL & ESSER, NEW YORK. 93
PAPER SCALES.
10 inches long, 1% inches wide.
ENGINE DIVIDED. PRINTED ON BRISTOL BOARD. T Bl © : 1
’ Superior to all others. ENGINEERS SLIDE RULES
475. Series A, 6 in Set, div. |, }, 1, l. 1}, 3 inch to the foot, set $1 00 o
476« B G« « ¢ fhfedeld 4 onor =« 100 or Calculation Rules.
477, 0« G, 6« « w10, 20, 30, 40, 50, 60 parts per inch + 100
Single Scales of the above, each, £0 A very ingenious instroment, which performs many nseful tions in arithmatic, with
“ «  div. 2, 4 inch to the foot, 66 parts per inch « 20 =

478. Meter and Inch Comparing Scales, | Meter long

cach $ 35

il

S The dklciluns 8lide Rule is made of good boxwood wi'h Ivery slip, it is 10 inch long,
s inch wide

(ue of its edges is divided with inches, rubdivided to 10%, the other sdge in divided
to Millimetsr. The Face of the rule and ivory slide have the ling of mumbers by which cal-
calotions sre made instantly and with sceuracy. Ou the reverse sile are tables of tiauge points
for Square, Cylinder lml. Globe, alsc s table of Gauge points for Pamping Epgines, and an
ether for rogular Polygon

A Book with exphnliu of Lives and Numbers is farpished with sach Rule.

IVORY AND BOXWOOD SCALES.

Hand divided.

=
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-
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480. Tvury Sector, 6 inch, opens to 12 jnch . . . . . . each $2 25
481. Boxwood Sector, 6 inch, opens to 12inch . . . . 100
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o T

w et

8
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482, Ivory Plotting Scales, 6 inch . o each $ 75
483. Boxwocd Plotting Scale, 6 inch . . . . . . . . 15

great facility and convenience. Instractions how to use tho Engineers Slide Hule to advaatege arc

furnished with each imstrument.

No, 479-2,

479-1, Engincers Slide Rule, 10 inch long, with Instructions cach & 2 50

479-2, do. du, 10« with brass indieator
and Instructions . . . . : o 4 50

Instructions how to use to advantage the Lugumrs :alldc

Rule. A pocket companion useful for Mechanieal

and Civil Engineers, Machinists, Duilders and
Contractors, to make all kinds of caleulations .  « B

i —
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479-5. BSlide Rule, common with brass slide cach $ 1 00

Figure 1. K&E 1881, page 71.
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Figure 3. Tavernier-Gravet engineers type slide rule.

The 1880 and 1881 Catalogs

These are the earliest K&FE catalogs known to me
that show slide rules. The text, page number, etc., are
identical, so only the 1881 example is reproduced here.

Note that No. 479 (no extension) has an ivory slip
(slide). This rule could be English, French, or even Amer-
ican, and is definitely not of the Mannheim type!.

The 1883 Catalog
No. 479 in the 1881 and 479-5 in the 1883 catalogs

share the same illustration but with very different pric-
ing, the only difference noted in the text being that the
slides are made of ivory (479) or brass (479-5). It is
possible that these were indeed quite different rules and
that K&E employed the same picture for both of them
because they were to some extent similar looking.

From the scant descriptions of the above two rules
it is impossible to determine who made them or where
they were made. Figure 3 shows a Tavernier-Gravet rule
basically similar to No. 479-5, which seems to fit the char-

T have in my possession an engineer’s rule made by Rabone & Sons of Birmingham, England. Except for its size, 11 in. scales on a
12 in. rule, it is very similar to No. 479. K&E specifically carried items by Rabone in the 1883 catalog.
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acteristics in Thacher’s recommendation of 1882 [4]:

“Ordinary 12 inch slide rules can be ob-
tained at most hardware stores at a cost of
about $1.25, which will answer every purpose
for becoming familiar with the rules and their
application to the various classes of examples.
They will also be found useful as a check and
for approximate calculations. Rules on which
the lower line commences at 1 on the left and
ends at 10 on the right should be selected.”

It is interesting that Thacher states such rules can be
obtained “...at most hardware stores ...”. This would
imply that engineer’s rules were here in common usage
at the time of his article (1882).

The Tavernier-Graves rules shown in Figures 3 and 4
have a camber on their upper edges, while those in the
K&E catalogs do not. The camber was an optional, extra
expense option that was available from T-G.

The illustration for No. 479-2 is upside down. Fur-
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scale is visible. While not so identified, the rule is of
the Mannheim type. Figure 4 shows a rule made by
the French company Tavernier-Gravet that is stamped
“KEUFFEL & ESSER Co./NEW YORK & CHICAGO”.
It has a notation on the back that the rule received gold
medals in 1878 and 1889, and it is an eight-inch (20 cm
scale) rule rather than the more common ten-inch (25
cm) configuration. Nevertheless, it is quite similar to No.
479-2 in the catalog, and I conclude that K&E was pur-
chasing rules from France in 1883. It is possible that the
No. 479-1 is French, though impossible to prove with such
a short description. The French version of the engineer’s
rule is generally much better made than corresponding
English or American models, which might explain the
large price differential between 479-1 and 479-5.

The 1885 Catalog
The 1885 catalog is almost identical to the 1883 one,
including having the same page number for the slide

rules; the placement of the items is slightly different. For
this reason illustrations from it are omitted. (Continued

thermore, the back of the slide is shown: the sine  on next page.)

‘& KEUFFEL&ESSER Co/NEW-YORK 2CHICAGQ
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Figure 4. Obverse and Reverse of a Tavernier-Gravet
slide rule made in Paris, stamped Keuffel & Esser.

The rule shown in Figure 4 is on the order of 110 years of age. It shows definite signs of use: it has numerous
scratches and there is darkening of both the varnish and printed paper on the back. It is also rather plain. In its
favor, however, it was very well made. Without having to have any adjustments whatsoever, the rule is tight without
binding. While comparison with a steel centimeter ruler indicates that there is a small amount of shrinkage, the
scales still match perfectly; it very likely was made from very well aged boxwood. The division lines are some of the
sharpest that I have ever seen. This rule, in my opinion, is one of the highest examples of the rule makers art.

The Oughtred Society plans to have an article on 19th century French slide rules in the next issue of the Journal,
describing rules by Lenoir, Gravet-Lenoir and Tavernier-Gravet, and also hopefully giving some background on the
history of these related companies.
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1887

THACHER'S
CALCULATING INSTRUMENT.

for performing  the
greatest variety of Useful Calenlations with unexampled

1740 N Thacher’'s Calenlating Instrument,
. ench § 30 00

The instrument consists of a cylinder 4 in diameter and 18" long
working within a framework of triangular bars. The scales, the longest ever
made, contain upwards of 33,000 divisions and 17,000 engraved figures, executed
upon & dividing machine made expressly for this instrument; they are of such

at length viz: 30 and 60 feet each, that results can be obtsined to the
ourth an nsus]ly to the fifth place of ﬂgnms, sufficient to satisfy nearly every
requirement of the profi 1 or business man.
By the use of this instrument the drudgery of calcalation is overcome,
the mind is greatly relieved, and the resnlts obtained are more reliable than
when worked out in the usual way, Examples in multiplication, division,
roportion powers or roots, involving not more than three quantities, are solved
Ey one operation, and any number of values of a single variable are found by (.
one serting of the instrument, for emmplc, any of the fmmnla

Rapidity and Accuracy, in polished mabogany Bex .

ax  ar' i a:’ l,.*as

b b b*

in which a and b may have any va.lnes and x sny number uf values are readily
solved by one setting. Squares, square roots, cube roots and reciprocals are
also readily worked.

The usefnl applications of the instrument are almost unlimited; among
these may be mentioned, finding the stresses and sections in trusses and girders,
mensuration, estimates of work and material, solving trigonometrical formuls,
making and applying tables, probl in thc hanical | powers, hinery and
bydranlics, problems of simple and ¢ t and fellam!hlp‘
pro-rating, gauging, exchange and the conversion of we:ght& and measures.

It will be found useful to the Engineer, Architect, Actuary, Scientist,
Manufacturer, Mechanic, Navigator and Accountant,

A book containing a full description of the instrument, all the necessary
rules for operating it, and numerous examples both general and special, will
accompany each instrument. -

‘estimonials will be furnished on application.

ENGINEERS SLIDE RULES
or Calculation Rules.

No. 1746,

1745 N Enginecrs Slide Rule, 10 inch long . each § 3 50

146 N do. do. m « »  with brass indicator " 4 50

The Slide Rule is of great value for Mechanical and Civil Engineers,
Architects, Machinists, Builders, Contractors and others. In it's present perfected
form the following operstions are performed with great facility and accuraey:

Multiplication
Division

Extraction of cube root

Extraction of fourth root
Mualtiplication of a square

- Formation of the fourth power of

' a number

Triangulation
MuMliplication of sines and tangenta
with other figures

Proportions Division of & number by the sine
Division of a square by a numher or tangent of an angle
Divigion of one square number by Logarithms
anuther Weights of prisms, cylinders and
Multiplication of a square quotient spheres

Any calenlation the resnlt of which

is attained by logarithma.

Division of & number by & square
Extraction of square root

We furnish with each Slide Rule a book giving full and plain direetions
for using the role.

Book of Instructions (if not farnished with the rale) ench & 20

e

Figure 5. K&E 1887, page 128.

The 1887 Catalog
With this issue of their catalog K&E changes the
number system from the 479 series to 1700 numbers.
This series of numbers would be employed until 1900.
The 1887 K&E catalog carries the first appearance of
the Thacher slide rule/calculator in their catalogs that is
known to me. It was given the number 1740 N, the “N”
no doubt standing for “new”.
I have in my possession a pre-1900 Thacher “calcula-
r”’. It has the number 280 on the right hand knob, and
a tiny metal plate on the right end of the base that says
“Keuffel & Esser New York” (no mention of Chicago).
The instruction booklet that came with it was pub-
lished by Van Nostrand in New York with a copyright
date of 1884. There is no mention of K&E in this manual.
From this I infer that K&E was obtaining the Thacher
rules from an external source, possibly Thacher himself,

Figure 6. K&E 1887, page 129

rather than making the rule in-house. Indeed, it is diffi-
cult to conceive that K&E could have been making such
an elaborate device 12 years before the first appearance
of their published claim to be making their own slide
rules (see the comments on the 1899 catalog).

On page 129, they have corrected the orientation of
the Tavernier-Gravet Mannheim rule, now No. 1746 N.
However, the slide still seems to show the sine scale, etc.,
rather than the usual B and C scales.

Rule No. 1745 N is not illustrated, but is assumed to
be similar to the former 479-1.

This catalog also marks the first time that instruc-
tions for the slide rule are sold separately. There is only
one such item, and it is priced at $0.20. Note that none
of these catalogs seems to have decimal points in their
prices.
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No. 1740.

1740.  Thacher's Caleulating Instrument, for performing the
greatest variety of unseful calculations with unexampled
rapidity and '\ccumcy. ryllndcr 18 inch, 'm polished
mahogany Box . . . ench § 30 00

Tt will bo found usoful ta tho Fnginnoer, Arch
I ey B chilact, Actunry, Belentist, Manufacturor, Mochanie,

A baok cantaining & full description of tho inatrnmont, sl the nccessacy rules for opersling
it, and numerous examples hoth general amd special, will accompany oach instrmment, or will ba
wu?ed on_reeeipt of 50 ¢,

Testimonials will Yo furnished an applieation.

ENGINEERS SLIDE RULES.

"Copyright, 1800, by Kouffel & Essor (o."

No. 1745.

1745. Fogineers Slide Rule, 10 inch, hoxwood, with directions . each ¢ 350

No. 1746,
1746.  Engineers Slide Rule, 10 jnch, divided on enlluloid facings,

with brass mrhcntm. directions with rule .

1748, do. do. do. 20 inch divided on celluloid I'armgq
with brass indicator, directions with rule . . o

. each § 4 50

16 50

The 20 inch Slide Rules have the great advantagn that they admit of Aner divisions
anl conseqaont elpace rrm]'mg llml Ehe 10 inch, 00 courmo the longer roles are more
linble tn warp, and Lherehy F.va rino b camplnint, bub they aro novertholoss proforred on
account of the advanlages of tha Aner divisinna,

Printed Directions (except when furnished with the rule) cach & 20

e e s et s

Figure 7. K&E 1890, page 131.

The 1890 Catalog

il ! ||| . ? T it
ﬂ|||tml|h|mn||||8Tlu||||n]i!‘llnuhin!u|l wuluthil

1 1
I | | 1
2 (FUFFFLAFSSFR GO NFW-YORK ;1] 4

Figure 9. Closeup of a K&E rule made by D&P.

The 1890 catalog for the first time mentions rules
“divided on celluloid facings”. Dennert & Pape [2] re-
ceived the German DRP 34583 for “wooden scales with
celluloid veneers” in 1886. Figure 9 is a closeup of a
Mannheim slide rule with the runner removed. On the
bottom stator it is marked “KEUFFEL & ESSER Co.
NEW-YORK” and in the gutter “DENNERT & PAPE
ALTONA PATENT”. Altona is a suburb of Hamburg,

Journal of the Oughtred Society

No. 10,
1740, Thacher's Cnlcuhl.mf Instrament, for performing the.
u

greatest varlety of useful calcnlations with unexampled
rapidity and accuracy, cylinder 18 Inch, In polished,

mahogany Box . . . . . . « each § 80 00
1741, do. 0. do.  but with 8 inch readin glul ll.l.llil:l.ur
on Lrass bar, l{hmuhh to any part of the Instrument

snd for focus . . . . . . . . . . P e e on @ 40 00
Tt will be found weefal 4o lbo Sll‘ilun lroll!wt. Astyary, Belenilsl, Mannfustarer, Mechunis,
mﬂlnhia‘n:‘tlrmntm!-

full & 4l the
it, and sumersosr sxamplas WIH punl ud lpcem, will scemnpany
madled on mrpt ar Wri M
1l be furnished os ap

SLIDE RULES.

*Copyrigdh, 1%, b7 Keofhl & Easer Co.* ©

rulee for epersia
mﬂ,u\lil.l\'o

“Wo. 1745,
1745. Slide Rule, 10 inch, boxwood . . . .

No. 1746.

1746. Blide Rule (Mannbeim), 10 inch, dlvided on callulold
!'adnsn. with brase Indleator, dfrectlone with rale .

«each § 4 50
(Manphelm), 20 inch, divided on eellu!nl.d

facings, with brass lndluw, directlons with rule . . « 16 50
The 30 Inch Blide Noles hars ihe great sdrantage thad thay admid of Aner lhutll
#nd consoqaset elossr rendlog than the 10 loch. OF soarme e ane

Tiable to warp, snd thersby " rles b0 compluint, but they are mev

acocunt of the advaclages of tha deosr &
Dlrsctions (vxcept when furnished with the !‘I‘l'll} Foroa Olah $ o
“Ths Blide Itule', complete Manual, by W= Co 50

1748,  do,

Figure 8. K&E 1893, page 131.

Germany. Thus, somewhere around 1890% K&E switched
from Tavernier-Gravet to Dennert & Pape as their sup-
plier of Mannheim rules.

It is rare to find a K&E slide rule with the D&P mark-
ing. This is because K&E appears to have ground it out
on many other examples that have been examined.

No. 1748 is the first appearance of a 20-in. rule.

The 1893 Catalog

The 1893 K&E catalog is similar to that of 1890, ex-
cept that the illustration for rule No. 1746 has changed.
It now shows the rule with a double-sided brass runner, a
characteristic of D&P slide rules. Also, the 1741 appears
for the first time.

Note that there are now two sets of directions offered:
a basic set for $0.25 (a five-cent increase from 1890) and
“The Slide Rule” by William Cox [1]. This is the first of
many such manuals that were to bear Cox’s name.

2Recall that the T-G rule shown in Figure 4 has a date of 1889 on it.
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1895 1895

The nseful applications of the instrument are almost unlimited ; among thess may

7o mentioned, finding the st and i in trusses and- girders, mensuration,
estimutes of work and material, solving trigonomotrical formuls, making and spplying
tables, problems in the hanical powers, 't y and hy bl ofairge
and d ¢, di and bip, pro-rating, i h and the
SLIDE RULES. of weights and
Itm]lbe!ounduaefulwthe* ineer, Architect, Actuary, Scientist, Manufacturer,
M. and A
A book commmns a foll description of the instrument, sll the necessary rules for
THACHER'S CALCULATING INSTRUMENT. operating it, and numerous examples, both general and special, will accompany each
instroment.
Testimonials will be furnished on applicati

FULLER’S
SLIDE RULES.

No. 1740,

1740. Thacher's Calculating Instrument, for performing the

greatest variety of useful calculations with
pled rapidity and great accuracy, cylinder 18 in., in
polished Mahogany Box . « » &% % . « o « v  each $ 35 00
No. 1742,
1741, do. do. do. with 3 in. reading glsss sliding
on brass bar, adjustable to any part of the instru- 1742. Fuller's Spiral Slide Rule, in mahogany box . . . . . . each $ 28 00

mentand forfocus .« . . 4 . o vy . oo $ 4500

Fuller's Spiral Blide Rule consists of a cylinder which can be moved up or down and

R e ] Tnohes B Simnist turned round a slesve which is sttached to the handle. A single logarithmic scale, 42 feet

longest ever made, contain npwards of 33,000 divisions and 17,000 A figures, exe- long, is wound round the cylinder spirally, and ratios are established by means of two
cnted npon s dividing machine, made expressly for this instrument; they are of such i or indices, one attached to the handle and the other to an axis which slides in
great length viz.: 80 and 60 feet each, that resnlts can be obtained to the fourth and the sleeve.

usually to the fifth place of the Agures, sufficient to #atisfy nearly every requirement of
the professional or business man.

Dy the nse of this instrumont the drudgery of calenlation is overcome, the mind is
greatly rehmd and the mn!ls ohh.l.ned are more reliable than when worked out in the
usual way. les in mul , POWErs or roots, involving not
mora than three quantities, are solved by one open.tm. and sny nomber of valoes of a

i 1 e, any of the formula =
single variable are found by one setting of the instrument, for exampl y @ I ____H\ﬂ

ax ax? ax ax, ax J a*x
S— - W —— — @
b

b b b* b* b

in which @ and b may have any valnes and  any number of values are readily solved by
one setting. Squares, square rogts, cube roots and reciprocals are also resdily worked.

Figure 10. K&FE 1895, page 183. Figure 11. K&FE 1895, page 184.
The 1895 Catalog e The first appearance of the Cox Duplex, the most
The year 1895 saw many changes to the product line important item in this catalog.

in the K&E catalog:
e The first appearance of a stadia rule, No. 1749. Not

e From one page each for 1890 and 1893 catalogs to illustrated, but 20 in. long

five pages for 1895 and eleven rules are now offered.

e Addition of the Fuller’s Spiral Slide Rule made by o Now three sets of directions for the slide rule are
Stanley of London. offered.

e Addition of the Charpentier Calculator, made in

France. It is important to note that K&E apparently was still

out-sourcing all of its slide rule line, either overtly in the
o Addition of the the Boucher Calculator, also made  case of the Fuller® or covertly in the case of the D&P
in France. rules from Germany by grinding out their name.

3The illustration on page 184, Figure 11 does show “KEUFFEL & ESSER CO. NEW YORK & CHICAGO?” on the Fuller, but it was
clear to everyone who made it. Similarly for the Boucher in Figure 12.
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1748. Charpentier Caleulator. + + » « « v v & 4 v o s &+« + & each $ 500

The Charpentier Calenlator is a cirenlar 8lide Rule, 23 in. diameter, with s cireular
slide which is revolved snd set by the handle as may be required. This instrument
reads scale against scale like the ordinary elide rule, and being made of metal, js but

lightly subject to at heric variations. Bquare roots, ul.neu am! tlnwmu I‘Bl.'l a8
hguilhmlmlybe!oundwlthit.lndulhn" lar scale is tos one
6% in. long, results may be read off with a fair degree of The small & i

snd light weight of the instrument make it s most dseful pocket companion.

BOUCHER CALCULATOR.

No. 1748}.

1748} Buuchn‘l'h‘lculnor t e s s s et aac a4 00s each §8H0
s

The Boucher Caletlator redembles an ordinary stem-winding waich, with an open

face (glazed) back and front. Ratios are sst off by means of pointers or indices. It ls
% 1134 in. dismeter by *l1 ¢ thick and very convenient for the pocket.

Journal of the Oughtred Society
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No. 174. Patented Oclober 6th. 1891,

1744. Duplex Slide Rule, patented, 10 in., divided on cel-
luloid facings, with brass runner and with

Arithmetical Blide, with Directions, . . . . incase each $ 6 50
1744B. do. do. but with both the Arithmetical and
Trigonometrical Slides (interchangeable) . . « o«  « 800

The “DUPLEX"™ SLIDE RULE is similar in most reapects to an ordinary Manaheim slide
rule (No. 174€), its distingnishing feature being that the slide itself is of the sams thick-
niess a8 the rule and has its two aeﬂs fAush with thoss of the rule. The rule and slide are

graduated on both sides, scales A and D being alike on each side of the rule, whereas

les B and C on the slide, al’e'grad.ultad on the up r face luthe |ﬁ way like' A and D,
hn:lvn the under face in reversed order, the m:tml m ices bein, @ nqht hand, and tho
weales progressing toward the left, as shown in the figures, e in ices of the scales of
ome face coincide with those of the other face, and & metallic runner, encireling the whols
rule, enables coinciding points on any scale of eithar face to be at once found.

~ 3 5 § 7891 —/s' ;I ) [ L I
4 e frdt oty
( H 3 & 47891 N ¥ J‘&E_F
c : 3t !
4 »s 1 L 1
b 3 L\ L]
Front or Upper Face.

] 7891 3 34 5 6 189y

TRTI T e STy
E O3] ()

. CAA

3 3 “—_ & ¢ 7 & 91
Back or Under Face.

improvement simplif iderably the working out of many complex caleula-
'ﬁ':im“.. e ot praley ny comp!

axXbxe=2a Vo =a
ﬂ’o‘"mmmem od with one single setting of the slide. This slide is designated above as
. To Itl].lh!_‘lurt rincmha:a the ulnangf the Dupiax Elde ale, int.erchlnzoug.l:
ome! Blide ", scale: en parts on ons &
s m}nﬁmm‘mihaal ot i3 iuﬁu vided when desired, by

thhiclnm varie or thu nd and II!.B of
dlnm mthmqs ltﬁwod, ELM&:I tical £ “i ed out on one

ll.'l.d.a ml.e without inversion or

e
-l
s

™ ol

LT

-

Lo
=

e

Lo
H (et
e
ps

]

-

en or tbo
lmlthsnmldtynfhﬂngthaiﬂdeomwimm t, is avoided,
begides facili ', t the slide and reading
wllucllnd “E,‘gm,:ﬁs"ﬁ ik of damsacing the olide Jaring the opovations of

Figure 12. K&E 1895, page 185.

The 1895 Catalog, Continued

As far as can be told, all of the items in this issue
of the catalog were still being out-sourced by K&E. The
catalog gives no indication that they were making any-
thing. They were, however, putting their name on the
items being sold.

Even the duplex rule was out-sourced. While it was
designed by William Cox, an Englishman, during the pe-
riod he was working as a contractor for K&E*, it was
actually first made in Germany by D&P.

Cox patented the duplex October 6, 1891, No.
460,930 and assigned it to K&E. The duplex is described
elsewhere in this issue of the JOS, and in the catalogs
themselves.

While previous rules, especially some English spirit
rules, look like duplexes, there was, in fact, no clear com-
bined use of a two-sided rule and a cursor prior to Cox.

Figure 13. K&E 1895, page 186.

So, what was the problem that Cox was trying to solve?

It comes down to this: while the Mannheim rule was
viewed as a replacement for the engineer’s rule, the en-
gineer’s rule has one big advantage: its slide can be
reversed so that the two-cycle C scale runs backwards
against the two-cycle A scale. This permits the calcula-
tion of such expressions as

r=axbxec

to be computed with a single setting, an advantage to
many. It cannot be done on the original Mannheim be-
cause the C scale is one-cycle rather than two on the
engineers rule. This nuance is difficult to comprehend at
this distance in time, as the vast majority of what are
called Mannheim type rules have an inverted C scale,
usually denoted CI, usually on the center of the slide,
which solves this problem.

4He acted as editor for the K&E house organ, The Compass Magazine, which ran to a total of three volumes dating from 1892 to

1894.
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No, 1745.
1745. Blide Rule, 10in., boxwood . . . v . v . v o+ . . .. each $350

This is the old form of Slide Ruls, now generaily superseded by improved forms like
the Mannheim and the Duplex. The top scale on the rule and the two scales on the slide
ars double, being graduated from 1 to 100, while the bottom scale on the rule is a single
one, graduated from 1 to 10. giving the square roots of the other scales. All ordinary
computations have to be effected on the upper scales, 8o that the same degree of accuracy
can not be attained as with the Duplex and the Mannheim.

MANNHEIM SLIDE RULES,

No..1746.

1746 Blide Rule (Mannheim), 10 in., divided on celJuloid facings,
with brass indicator, with Directi v e+ .. cach $450

1748. do. (Mannheim) 20 in., divided on celluloid facings,
with brass indicator, with Directions . . . . . . . 18 50

‘The 20 in. Slide Bules have the great advantage that they admit of fir er divii‘ons
and consequent closer reading than the 10 in. Of course thalnncwrn!um meunble
to warp, and thereby give riseé to laint, but they are 1 011 se-
count of the advantages of the finer divisions.

STADIA SLIDE RULE.

1749. Btadia Blide Rule, 20 in. celluloid faced . . .. .. .. each $ 13 50

25

1744, Duplex Slide Rule, putented, 10 in., divided on cel-

17448, do. do. but with both the Arithmetical and

rule (No. 17461, its dutmgl:minnu feature bemg that the slide itself is of the same thick-
ness 08 the role and hes its two faces flnsh with those of the role.  The rule and slide are
fully gradusted on both ‘ﬂ(hﬁ smles A und D being alike on each side of the rule, wherens
seales Band C on the slide, are graduated on the unr-r face in the usual way like A and D,
hint om the under face in reversed order. the initial 1nr

senles progressing toward the left, as shown in the figures, The imdices of the scales of
one face coin with those of the other fuce, and a metallic runner, encircling the whole
rule, enables coinciding points on any seala of vither face to be at once found.

No. 1744, Patented Dctober Gth, 1891,

luloid facings, with brass runner and with

Arithmetienl 8lide, with Directions, . . . . in case each & 6 50

Trigonometrical Slides (interchangeable) . . o« “ 8 00

“I'he “DUPLEX" SLIDE RULE ir similar in most respects to an ordinary Mannheim slide

ices being on the right hand, and the

Back or Under Face.

This improvement simplifies considerably the working out of many complex ealeuls~

The Btadis 8lide Rule is especislly designed to solve the iwo equations generally
used in stadia measurements, viz.:

Height = i“ﬂ%ﬁ_“ﬂ X 8in 2 a
and Distance = Btadis Distance X Cos. 2 a.

It is 20 inches long, with fine gradustions on celluloid, and will be found to be of
great use to the Topographer, &s it enables him to compute quickly the results of his
labors in the field.

Directions (except when furnished with therule) . . . . . . . . each § 25
““The Slide Rule,” complete Manual, by Wa. Cox + + « » 4 & . . @ 50

tions, besides allowing of such computations as
e X bxXo=a, Vo =n

ete., to he performed with one single setting of the slide. This slide is designated above as
the “Arithmeticn
To still further increase the value of the Duplex Slide lnle, an interchangesble
Hlide . having scales of sines, tangents and equel parts on one side,
les B and C on the other side, 18 also provided when desired, by means
of problems, involving the funetions of the sides !l]{k L angles of
iy solved, the trigonometrical formula being worked out on one
porfion on the other side of the slide rule without inversion or

“Trigonometriral &
an-l the ardinsry
of which a great var
trinngles, moy be qu
aide anl the arithmetics
displace: mmn nf the sli
With lifications the necessity of taking the slide aut toinvert it, is av mﬂed

:ht ;tm-,' the setting of the slide and reading of results, ns seales A ‘and BIL a
Ji LI anedl I lie sade by side : all risk of damaging the slide during the operntions uf
inversion is also rum::\ od,

Manuals of the Duplex ahd Mannheim 8lide Rules, bound together « 5

Figure 14. K&F 1895, page 187.

The 1897 Catalog

Pages 189, 190 and 191 of the 1897 catalog are omit-
ted. Except for the change in page numbers, they are
the same as pages 183, 184 and 185 of the 1895 issue.

e There are now 15 slide rule models and 4 sets of
directions.

e A second version of the duplex, 1744 B, is now of-
fered with an additional slide having trigonometric
functions.

Figure 15. K&FE 1897, page 192.

e The No. 1746% is the 1746 with a framed glass cur-
sor. Similarly, the model 1748% is the 1748 20-in.
rule with a framed glass cursor.

e A student’s rule, No. 1749-1, has been added.

e Two huge rules by Colby have been added, a sewer
rule (1749-2) and a stadia rule (1749-3), in addition
to the previously mentioned 1749 stadia rule. The
Colby Stadia Rule in its case is 51 in. long, and one
of the crudest slide rules that I have ever seen. It is
difficult to imagine taking this monster out to the
field for surveying. Even using it on a desk would
be a challenge.
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GUNTER SLIDE RULE.

13 LR L T Nl T " T

STADIA SLIDE RULE.

1740, Stdia Slide Rule, 20 in. celluloid faced. in case, with
DIfeCBIONS o0 wowoime o mewm wowomie e e each 13 50
The Stadia Slide Rule is ¢ dally designed to solve the two equations generally
wsed in stadia measarements, vis,

"

C 200 20 T Tl Th Tl )
=

K]

No. 1745,

Stadiz_Distance

Heduht Wi 2 a

1745, Slide Rule, 10 in. boxwood, polished . . . . . . . . . . each $ 350

‘This is the old form of Slide Rule, now {:pnnruu,\' snperse-ted by improved forms like
the Mannheim aml the Duplex. The top seale on the rule and the two scales on th de

aml Distance = Stadin Distanee x Cos, 2 o,
It s 20 inches long, with fine gradoations on celloloid. and will be found of

. 1 A from 1 to 100, while the bottom seale on the rule is & single wreat use to the Topographer. as it enables him (o comgaite quickly the results of his
:f:g,ds‘a‘r.:\l:ilgu:'ﬁ“t%{ﬁ?: t‘-?llen. 2?\ i’ tllm square rw]mtn "H"'{’d"hsr :m;lcs. A]]E or¢ “lrmr.v labors in the field.
computations have to be effected on the upper seales, so that the eame degree of accuracy . . = " .
AN Em be uttained as with the Duplex and the Mannheim. BOOKs OXN TIHHE SLIDE RULE.
TN - - - T Directions for Mamnheim Rule, (the snme ss furnished with the
MANNHEIM SLIDE RULES. Fule) e e T ench § 95
T “The Slide Rule,” eomplete Manual, by Wa, Cox . 0 0 . 0 . L« At
Directions for Duplex Slide Rule, by Wy, Cox . . . . . . . . . “ 205
Th

Manual of the Duplex and Mannheim Slide Rules, bound together o

COLBY?’S SEWER COMPUTER.

3 ;_"",:'Tf‘ SERFEREr sy aad
5! B ot o1 )

1746 Slide Rule (Maunheim}, 10 in., divided on celluloid facings,
with brass indicator, in ease, with Directions . . . each & 4 50

iz
/]

This is a slide role graduated affer Kntters formm
are rh{u same a8 given by that formmla. ;hv value of the co-offi

s obtained by it
Tieing taken at

No. 17464,

o P - P TI - . o = M3 It gives the relations between diseharge, diameter aned graele fo
17464, Like No. 1746, but indicator with glass face. . . . . . each & 5 00 iyt i rolati Ak 1l . I3 1 3

Al gL . : e . : o i inches to 20 feet in dinmeter sl for veg-shaped_sewers from 18 inches to 12X 18 feet,
1748, Slide l{!itl]c E,lfnlm_hall_m 1120 in., di\:dedig:.'lﬁsllllllf{::li::( ings, T8 amil t!ﬁ:fria'\? ither from .06 1o -.zﬂrwr_r.?ni I'thll.r'i“lp iai#]ul.-lu_-s lore. ‘

with brass indicator, in case, w irec ceeow ew d ions required, are fuenished with the role.
1748}, Like No. 1748, but indieator with glass fuee . o ... . “ 17 00 17402 Colly’s Sewer Computer, hardwood, in ense . . . ., vaeh % 10 00
The 20 in. Slide Ru‘.lcﬁ }m\‘ehthc rred ndvnﬂtuglo that t‘rit-y m!n-ittut “uor ;li\'\is;ir;r{s

A conseqnent closer reading than the 10 in. The longer rales are paturally more liable 5 SERes T 2 = i
;lgw:?{;lnid Ty give Tise to eomplaint, but they are nevertheless often preferred on COLBY’S SLIDE RULE
wecount of the advantages of the finer divisions. . B~

N 174805, FOR STADIA REDUCTIONS. Patented Tuly 30tl. 1805,

K. & E. STUDENT'S SLIDE RULE.

o Vi - =] .
,,,’,5’3’.- .*7.-}";‘?,!,

L S S i s i S 0 ) "'.‘.'-: by oy yw ypR EA R T
\J . ! R (s

is rule wives ditferences of elevations between two points when Stadia-Reading
cal angle are known.

- Colliy’s Sradin Stde Rule, 50 i, dncase, with Directions, saeh # 20 00

No. 17491,
The student’s 8lide Itule is intended for the use of students, to_enable them to be-

come familiar with the slide rule withent incurring the relatively heavy expense of IVORY AND BOX WOOD SECTORS,
obtaining the regular rule intended for professional use, _ =
Tt is in general like our Mannheim Slide Bule, of the same size and with the same

raduations, exvept that the vertical edge is not divided. The body of the rule and the i T -
E idnu:;rt.- of ?lll)rm}a,'llly seasoned hardwood, and are backed by stout binder's board. The F — —5
graduations are ona special strong and tongh wlntt‘.rzu\«l‘ facing and have o protective n;ﬁ:ﬂﬁaz: " B
coating. 'The brast indieator or runner holdsa pieee of thip transparent celluloid marked o, 1749-5,
with n,limir-]ine. The index mark for the nnder side of the shide is also a hai
collnloid. On the nnder side of the role there is a_table of the most frequently oec
wroportions and formttlas.  With each rule we furnish plain directions, prepared b
&. I{ Jolmson,

17491, Student’s Slide Rule, 10in., with Tndieator and Directions, each & 1 00 17449-7, Boxwoodl S ctor, 12 in, brass joint, hand divided . . . cuelh & 1 00
P98 Tvory Sector, 12 jn,, German silver joint, hand divided 2 25

Figure 16. K&FE 1897, page 193. Figure 17. K&E 1897, page 194

The 1897 Catalog, Continued 20-in. rule. Note that it has two hairlines rather than the
usual one. The principal reason for having two hairlines
is that there is only 0.5 cm. of space at each end of the

. . . rule, probably not enough to support the cursor when
;i I, £ o using it at the very end without having it tip. It has four
l|l|l'||H“ [';: screws to hold the glass in from the front. I only know

prrrpraee

L:rnlnnlnupn_t I L T

- of this single example of a cursor of this type.

1 3

T i i T T The rule itself appears to have been made by D&P:
[ EIRERRRANIINRNRANY DER il while it is prominently marked “K&E” on the stock,

1

there is a ground-out area in the gutter where, very likely,
there originally was a D&P logo of some sort. Assuming

Figure 18. Detail of the first framed cursor. that it is a D&P-made rule, then it is fair to assume that
The cursor shown in Figure 18 is on a model 1748% the cursor was also made by them.
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FEL & ES! CO, NEW YORE.
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K. & E. SLIDE RULES.

We make our slide riles from blanks which have been very thoroughly
sensoned at our factory. 'Weé have attained great accuracy of divisions and the
figuring is clear and legibla, As our rules are seasoned here, there is but very
little chance of their warping or shrinking like the imported.

DUPLEX SLIDE RULES.

No. 1743,

1742. Fuller's Spiral Blide Rule, in mahogany box, with 5
Directiona “each $ 80 00

Fuller's 8piral 8lide Ruls camfa‘ ts of & wooden cylinder which be mow

down or sround a wooden axle he %;y & handle, %Y'?;:Il(gl:“ i:alc'lnolf}fon thiaedl&?ie?

It is a stogle logarithmic scale, 42 gnl. ONE, WO spirally. Ratios are eut.ublfé:od )

?::%len:lidin. ‘j;m ;o:é;m% llu“tersbuie :I lli:ademg.,la another attached to a brass
B

otk ot gD the Axle. s a ears two xes whose\distance apart is the axial

Patented October 6th, 1291,
by 1744, Duplex Slide Rule, patented, 10 in., engine divided,

No. 1744,

divisions on cclluloid facings, ‘with brass

runner. and with Arithmetical Slide; with

Directions . , . + + « .incase, eich $ 6 50
174458, do. do. like No. 1744, but 5 in, in sewed

CHARPENTIER axo BOUCHER CALCULATORS,

. leather case ; with Directions . . , . . . . . & “ & 50
1744 B. do. do. 10 in., but with Arithmetical and
Trigonometrical Slides (interchangeable). . « “ 800

The *OUPLEX® SLIDE RULE is similar in most respects to an ordinary Mannheim slide
rule (No. 1746}, its distingnishing featurs being that the slide itself is of the eame thick-

its two faces hush with those of the rule. The rule and slide are
both sides, scales A and D being alike on both sides of the rule, whereas
B und C on the slide, are graduated on the upper face in the usual way like A and D,
but on the under face in reversed order. the initial indexcs being on the right hand, and the
scales progressing toward the left. The indexes of the scales of one tface cmm-‘idu. with
those of the other face, and & metallic runner. encireling the whole rule, enables coineid-
ing peints on any scale of either face to be’'at once found,

GUNTER SLIDE RULE..

T h Rk Rk
——

No. 1745,

1745. Gunter Slide Rule, 10 in,, engine div. boxwood, polished, each & 3 00

This is the old form of slide Rule, now generally snperseded by improved forms like
the Mannheim and t.go uplex. The top seale om the rule and the two scales m_:‘l.hn alide
are double, being graduated from 1 1o 100, while the bottom scale on the rule 1sa single
one, urt::iuntmll ir!m: ‘].1:: ‘.I#. ni\"iinu t‘JﬂM qurgc:]oclq o]"‘:;l‘eti"lthar acfes. Of inary
computations have to be effected on the upper scales. an 6 same degrea of accuracy
can not be‘att.ainad as with the Duplex and the Mannheim.

BOOKS ON THE SLIDE RULE.

1743. Charpentier Caleulator. « « v v o v o v s v vv v o v . each § 500

., The Charpentier Calculator is & circular Slide Ruls, 2% in. di i i
elide which is revolved and set by the handle as may be ?equi.r‘::lgfemt?n:t?;gel;{
reads miegﬁainat scale like the ordinary slide rule, and being made of metal, is but
?gs:]r%. sg m;:;g:leﬂmﬂﬁs&?f{_% va qhnnms. !.Srqu?m rmtma, sines and tangents 28 well a8
it, & B i i
in. long, results may be read oa":n'ﬁ. & r?uf- dce‘i :;s’or o m“‘,‘”""?.‘&? Al arﬁughtlonn
and Jight weight of the instrument make it & moﬂi useful pocket companion.

1743}. Boucher Calculator . . . v « v + 4 s ¢ 2 2 4 « » « « each 2 8 50

i A. Directions for Mannheim Rule, (sameas furnished with the rule), each 2 25
B 1 x Y e H " "
covercd tualibackl S TROC" JHCR S o o e Totote, ST T e e e e L AT e o v o i g
T, ciamoter by *11e ine THICK and very onveniont for the wackg o key. 1tis2iid v IpeHODR ToF LYApINX PR QX180 WMy S0F nite 3. 8 o
very ‘or the pocket. D. Manual of the Duplex and Mannheim Slide Rules, bound together « 5

Figure 19. K&FE 1899, page 192. Figure 20. K&FE 1899, page 193.

e No. 1749 is a student’s rule printed on a paper face.
It is a Mannheim. The cursor has only one hairline.

The 1899 Catalog

e Page 190 of this issue is not shown. It pictures
(for the first time) a “Reckoner”, which is to say, °
an arithmometer. It is not so noted in the cat-
alog, but all three versions offered were made by
Burkhardt in Germany.

Crane’s Sewer Slide Rule, No. 1749-2 is a ten-inch
duplex with paper scales. While it does not have
a cursor, the description says “Patented Oct. 6,
1891”. This is the Cox patent, which would seem
to imply that calculations would be carried out to-
e Page 191 is the Thacher, identical to Figure 10 page gether on both sides of the rule.

183 in the 1895 catalog, and so is not shown.

e Of greatest interest is the statement at the top of
page 193 (Fig. 20): “We make our slides rules from
blanks which have been very thoroughly seasoned
at our factory. We have attained great accuracy
of divisions and the figuring is clear and legible.

o Pages 184 and 185 in the 1895 and 1897 are now
combined into a single page as shown in Figure 19.

e There are now 18 rules, two with paper faces.

e The 1747 rule has been added: ...like the 1746,
but 5 in., in sewed leather case. ..”. This is the first
appearance of both a five-inch rule and the sewed
leather case.

As our rules are seasoned here, there is but very
little chance of their warping or shrinking like the
imported.” This appears to be the first time that
K&E has claimed to be making slide rules.
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No. 1746.

1746. Blide Rule (Mannheim), engine divided, 10 in., divisions
on celluloid facings, with brass mdlcator in cuse,

With Direction8s o « « v o s 2 s 2 v s o s« « . esch $ 450
1747, do. do. like No. 1748, but 5 in., in sewed leather
case, with Directions. . . . . . . s e s e M 4 50

This rule is divided as clusely as the 10-inch rule, notwithstanding its small size.

No. 17463,

17464, Slide Rule (Mannheim) 10 in., like No. 1746, but indi-
cator with glussface . . . . . 4 . . o v o+ ..+ each $ 500

1748, do, do.  20in., engine divided, divisions on cellu-
loid facings, with brass indicator, in case, with
DIrectlOfB + « a v 4 » s 4 s s a s o s a s ar &a 16 50

1716}. do. do. like No. 1748, but indicator with glass face « ‘17 00

o 20 in. 8lide Rules have the ﬁreat _advmtaliguthat they admit of finer di

and consequent closer reading than the 10 in. ‘The longer rules are naturally more a e

}‘n warp but they are nevertheluss often preferred on account of the advantages of the
ner divisions.

1748-8. Favorite (Mannheim) Slide Rule, 10 in., divided on
cellulold facings, indicator with g]ass face, with
Direetions . .., ... ... s s+ s ss s+ cach® 300

The Favorite blule Rule is cf t]w same pattern as the Mannheim rule, No. 1746-1/2
and has the same graduations It has but one hair-line un the glass face of the run
ner anid an inch and metric comparing seale on the nnder surface, instead of the table of
settings of our regular Maonheim rules. As the divisions are duced b{ & lithographie
process, they are not quite as sharp as those of the en ma-d[vn ed rules, although correct,
and they arenot as permanent us t « latter, so that t Favorite rules are less durabl ef
We offer this rule in place of similar imported rules, over which it has the advantage ol
being seasoned here, 3o that it is very much less liable to warp or s

K. & E. STUDENT’S SLIDE RULE.

1749-1. Student's Slide Rule, (Mannheim), 10 in., with Indicator

and Directions . » » v v 2 o a s s s s s oo cach $100

The Student’s Slide Nule is intended only for the use of students, to enable them
10 hecome familiar with the o rule without incurring the reln!iw.l'y great expense
of obtaining the regular rule.

It is stmilar to onr Mannhe1m Blide Rule, and the gradua are on_white paper
““mj‘ and have o protective coating. With esch rule we furnish plain directions, pre-
pared by FProf. J. B Johnson.

For books on the Slide Rule, see page 193.

Journal of the Oughtred Society

STADIA SLIDE RULE.
1749, Btadia 8lide Rule, engine divided, 20 in., divisions on
celluloid facings, in case, with Directions. . . . .each $ 13 50
The Stadia Slide Rule is especially designed to solve the two equations gemerally
‘used in stadia measurements, viz.:
Stadia Distance

Height = X Sin 2 @

Distance = Btadia Distance X Cos.? a.

These two equations can be read off on the i'a,ce ofthe rule with one setting. Itis
20 inches long, with fine graduations and will be f gc Teat nEe to the Topographer,
a4 it enables to compute quickly the results nr his labors in the field

COLBY’S COMPUTERS,

é

pIFNIITNERRR

1740-2, Colby's Sewer Computers, bardwood, in case, with
irections . . . . each $ 10 00
This iz & slide rul uated aft tter's formula and the values obtuned by it
are the sams as mﬁen l?y‘lri?;it fogmula?'t gvnﬁef?!r&e ocHa‘l nﬂicm%t‘— “N" being taken at
and grade for round sewers from
o # feet in d.inmeter m&l for egg-aﬁnped BEWETS ﬂ'mn 2 xls’:im.‘nm to 12x18 feet,
m 3

L R

1749-3. Colby's Stadia Slide Rule, 50 in., incase, wn‘h Directions, each § 20 00

Colby's §tadia 8lide rule, pat. July 80th, 1685, gives diff of elevation b

two points when stadia-reading and vertical angle are known.

CRANE’S SEWER SLIDE RULE.

Patented Oct. s, 1891,

1740-4, Crane's Sewer Blide Rule, 10 in., paper facings
with Directions ,...l.....:.......:eachs 200

a K&a:ga{&eweﬁr]ﬂlide Rale, th based on !!cm!h'a formlﬂs for :g?}‘mt of "m:ma"::?
an ‘ormula for capacities, ﬁu-wlu =y 3
nh.pu‘i‘lw:ﬂ from 18 to ﬁchonqzon d.lnmeterl ' ruho 3 ndi.i 1:2: 6

IVORY AND BOXWOOD SECTORS,

No. 1748-7.

1749-7. Boxwood Bector, 12 in., brass joint, hand divided . . . each § 1 00
1749-8. Ivory 8ector, 12 in., German silver joint, hand divided. « ° 2 25

Figure 21. K&FE 1899, page 194.
The 1899 Catalog, Continued

Conclusions

During the 20-year period from 1880 to 1899 K&E
moved from carrying a single item to a fairly extensive
line of slide rules. Originally they probably imported ev-
erything in this line that they sold. By 1899 they were
starting to design and make their own products.

K&E probably did not originally make the Thacher
Calculator. When they took over the manufacturing
themselves is not clear, but it certainly happened by
1900.

As will be seen in the second article on this subject,
K&E rapidly changed and broadened their line of slide
rules. There were some false steps, but by 1909, their
rules would begin to take the form for which they were

Figure 22. K&E 1899, page 195.

known for over 60 more years.
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