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Lady Lovelace
and Charles Babbage

VELMA R. HUSKEY AND HARRY D. HUSKEY

This paper is centered on the correspondence that
took place between Lady Lovelace and Charles
Babbage, particularly during her writing of the
extensive notes that accompany her translation of
Menabrea’s paper on Babbage’s Analytical Engine.
The material is selective. Her mathematical
background and studies are given in some detail,
while little mention is made of her other great
interest, music. Her travels and family
relationships are not mentioned except where they
directly apply to her work or to her relationship
with Charles Babbage. Most of the material has
been gathered from original sources. Through the
courtesy of the Rt. Hon. Earl of Lytton, O.B.E.
(great-grandson of the Countess of Lovelace), and
his son, Viscount Knebworth, access was granted
to the Lovelace-Byron papers deposited in the
Bodlcian Library, Oxford University. The
Babbage Correspondence in the British Library,
London was another source. Also of value were the
letters of the Somerville Collection owned by Lady
Fairfax Lucy and deposited in the Bodleian
Library.
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Charles Babbage, Lady Lovelace, L. F. Menabrea
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Augusta Ada Byron, later the Countess of Lovelace,
was the first woman to make a substantial contribu-
tion to the computer field. She reccived surprised
recognition at the time for her work among a small
circle of intellectuals. Then her achievements lay
buried for many years, and only in the late 19505
when the modern era of computers stimulated an
interest in their history did her name begin to reap-
pear in print. Since then knowledge of her achieve-
ments has been growing steadily, and now it has
culminated in a new software language being named
“Ada” in her honor.

Her fame lies in having written extensive notes on
Charles Babbage’s Analytical Engine that were ap-
pended to her translation of L. F. Menabrea’s article
on Babbage's machine (Menabrea 1842). Of most

© 1900 by the American Federation of Informatice Processing
Sexictics, Inc. Permasaon to copy without fee all or part of tha
material & granted peovided that the copies are not made or
distributed for direct comemercial advanage, the AFIFS copyrighs
notice and the title of the publication and its date appear, and
rotice is given that copying i by permisson of the Amessean
Federatica of Information Processing Socicties, Inc To copy
otherwise, or to republish, requires specific permission.

Autbors” Address: Computer and Information Science. University of
California, Santa Cruz, CA 95064

£1680 © 1980 AFIPS 0164-1239,/80/040299-329501 00/0

interest in these notes is her description of the re-
peated use of a set of cards with a purpose similar to
that of subroutines in today’s computer programs.
With the help of Babbage she worked out a nearly

complete program to compute Bernoulli numbers—
as complete as was consistent with the state of the
design of hix engine at that time, Because of this she
has been called the first computer programmer.

Augusta Ada Byron was born in London at 13
Piccadilly Terrace on Sunday, December 10, 1815.
She was the only legitimate child of Lord Byron,
whase publication of the first two cantos of “Childe
Harold’s Pilgrimage” had brought him “immediate
fame, surpassing that of any young poet” (twenty-
four years old), and perhaps more than any other
poet has been accorded “during his lifetime” (Mar-
chand 1951). Her mother, Annabella Milbanke By-
ron, was noted as an upright and intelligent woman,
hardly the type to be able 1o adjust to Byron's
flamboyant hfe style. A little over a month after
Ada's birth they separated, and shortly thereafier
Lord Byron left England never to return. The cir-
cumstances of the marriage and subsequent separa-
tion were highly publicized, and throughout her life
Ada was subjected to additional public scrutiny as
Lord Byron’s daughter,

Lord Byron did ask for news of his daughrer
through his lctters, mentioned her in his poetry, and
occasionally sent her presents. It was her mother,
Lady Byron, however, who raised her and encour-
aged her in her studics. She grew up as a quiet
scholar, preferning mathematics and music, and led
a rather sheltered life amid her mother’s circle of
friends. As Lord Byron's daughter she was entitled
to be presented at court; this took place on May 10,
1833, and was followed by several court balls. Ac-
cording to her mother'’s letters to her friend and
medical adviser, Dr. William King, and to his wife,
Ada took these in stride and enjoyed meeting the
famous prople; however, it was a party held less than
a month later on June 5 that pleased her more.

Lady Byron's letter to Dr. King, dated June 7,
1833, is the first indication in the correspondence of
Ada’s meeting Charles Babbage,

-+« Ada was more pleased with a party she was at on
Wednesday, than with any of the assemblages in the

Authoes’ Nete: In thix paper the Lovelace-Byron papers are referred
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|5 box number]. In copying the letters, the avthees adhered 1o the
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Edfvear’s Note: Readers who want 10 understand the full context of
these letters should ¢ It the M, (1977) biography.
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grand monde—she met there a few scientific people
amongst them Babbage, with whom she was

delighted 1 think her power of enjoying such socicty is
in a greal measure owing to your kindness in
conversing & reading with her on philosophical
subjects. —Babbage was full of animation  and 1alked
of his wonderful machine (which he is to shew 1) ax 20
child does of its plaything. . . . [L-B 309

In a letter dated exactly two weeks later, also
written to Dr. King, Lady Byron describes in detail
her visit to Babbage with Ada to see his machine as
promised.

--. To-day [ am going to Buelah Spa- and Ada is
going to the Queen’s Ball! —1 am better pleased with
my destination than she is with hers, tho' she has some
pleasure in expecting to meet Babbage at the palace!
—We both went to see the thimking machine (for such it
scems) last Monday. It raised several Nos. to the 2nd &
3rd powers, and extracted the root of a Quadranc
Equation. [ had but faint glimpses of the principles
by which it worked — Babbage said it had given him
nations with respect 1o general laws which were never
before presented to his mind. — For instance, the
Machine would go on counting regularly 1, 2, 3, 4
&e.—to 10,000—and then pursue 1ts calculation
according 10 & new ratio, which was, T thnd 10,002,
10,005, 10,005 but I am only certain that the
numbers were no longer successive onex, and that their
differences were neither in Arithmetical nor
Geometnical ratio, as far as | could apprebend. —If this
accult principle of change existed in the law according
1¢ which the machine was constructed, (for Babbage
discovered it 10 be latent in the mathemarical formula
onginally applied by him) it may be consistent with
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the general laws of our solar system that the Sun sha
not rise tomorrow, —He said, indeed, that the sxee
which ook place in the operation of his Machine, &
which were not 10 be accounted for by any errors o
dearrangement of structure, would follow a greazer
number of uniform experiences than the world has
known ofdays & nighlk These wa 2 sublimi(y i th
views thus opened of the ultimare revlts of intellac
power. —I did not, however, feel the great man in |
Babbage himsell, excepe when he uttered these facts,
—He was fmcal about his furniture, and occupied w
other trifles. —As an instance of a certain tendency
consider wordly means of attaining his ends he told
that when the Duke of Wellington visited him as Prig
Minister, and extolled his Machine, he (Babbage)
observed that it could do every thing but “compose
country dances” some of which were lying on the
—"'I did this" added Babbage “because | knew that |
Duke was in the habit of going to balls, and that such
an association would be formed in his mind as would)
render it impossible for him 10 sec dancing without
thinking & speaking of my invention.” . .. |L-B 309

Sophia De Morgan, daughter of Dr. Willia
Frend (one of Ada’s early tutors who had tutored by
mother in her youth) also described going 1o ¢
Babbage's machine with Ada. (Sophia married
gustus De Morgan, another tutor of Ada’s, 10 whe
Ada owed much of her understanding of mathema
ics. The Frends and De Morgans were, in additios
close personal friends of Ada and her mother,
liam Frend had been a don at Cambridge Universi
until he was dismissed because of his religious vi
Augustus De Morgan was a professor at Uni
College, London.) In her memoir of her hushan
Sophia De Morgan wrote:

While other visitors gazed at the working of this
beautiful instrument with the soet of expression, and 1
dare say the sort of feeling, that some savages are sai
to bave shown on first secing a looking-glass or hearisg
a gun-if, indeed, they had as strong an idea of i3
marvellossness — Miss Byron, young as she wis,

understoad its working, and saw the great beauty of
the invention (De Morgan 1882). '

The following year, 1834, a series of lectures o
Babbage’s machine were given at the M i
Institute by Dr. Dionysius Lardner. Lardner
professor at University College, London, and a pog
ular lecturer who had the gift of making obrug
technical subjects understandable to the layman. H
was an enthusiastic supporter of Babbage’s macha
and did much 1o make it known to the public.

Byron, in a letter to Sophia Frend dated June 28
Annais of
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Mechanics' Institute, where Lord Brougham spoke, She
went with Mrs. King. The next is on Wednesday. | fear
it would not be mntelligible 1o you, as YOu were not at
the first (De Mocgan 1895).

At this period mathematics was occupying much
of Ada’s thoughts and time. Her mother also had a
liking for mathematics and had been known as a
mathematician in her younger days among her peers.
(Lord Byron had called her during their courtship
his “Princess of Parallelograms.” After they were
married he had changed his mathematical nickname
for her to the Jess endeaning term “Mathematical
Medea.”) Lady Byron had seen to it that Ada’s
education had included more mathematics than
usual for young ladies at that time. In fact, it was
generally not recognized that women of the upper
classes needed to know anything other than the social
graces, music, painting, and perhaps some foreign
language, geography, and the use of globes.” Hence,
it was perhaps just as well for her education that Ada
never attended any school or university, but was
educated through governesses and tutors and, later,
considerable self-study.

When Ada was five her governess had written in
her notebook: “She adds up sums of five or six rows
of figures, with accuracy: she is deliberate and correct
in the process, and takes an interest in the perfor.
mance. . . . She appears to possess = mind well pre-
pared o receive informaxion—capablc of digesting
much and vigorously alive to every new impression.
Her memory is uncommonly retentive. ... She is
brim full of life, spirit, and animation and is mest
completely happy. . ."[L-B 118].

About this same time Lady Byron noted in a book
she was keeping for her daughter that Ada had said
she (Ada) was rather foolish in saying that she did
not like arithmetic and 10 learn figures, when she
did. She said she was not thinking quite what she
was about [L-B 118).

At ten and a half Ada wrote 10 her mother that
she was working hardest at Italian and arithmetic. A
day later she wrote that she had trouble with a word
problem: “If 750 men are allowed 22500 rations of
bread per month, how many rations will a garrison
of 1200 men require?” When she was not yet thirteen
she was studying Hugo's geometry and confided to

"In the schools for young Iadies these were the only subjects
targht. The New Atbmacar: of London sumamed up the Stuation in

women, —or, 1o employ the accredited
jarmofﬁmia-ighmnghﬁa’—...thcymamumof
sufficient notoriery.”

her mother she was “a little afraid of the theorems,
however, I must attack them boldly™ [L-B 41],

Shortly after Ada tumed thirteen her mother wrote
Dr. William King with a proposal that he tutor Ada,
Ada liked and respected Dr. King and not quite two
weeks later, Lady Byron wrote him that Ada appre-
ciated the advantages of working with him, and had
said, “Dr. King is just the person 1o work ow! my
ignorance” [L-B 77).

An exercise paper of Ada’s dared February 10,
1829, contains exercises wvolving the order of eval-
vation of 2 + 5 + 3 = 4 [L-B 175]. Sometime after
this Arabella Lawrence, who later ran a school of her
own, was hired as a wtor. Ada’s letters to her during
1830, when Miss Lawrence had taken a leave for
some months, indicate that Ada was cager for her
return. Their friendship persisted, and in 1835 Ada
wrote her, “You would be surprised what a studious
person of nineteen has come out of the idle little girl
of fifteen (you) knew at Hanger Hall. I think | should
almost be worthy of a place in your school as one of
the elder scholars™ [L-B 172].

In 1834 an appeal was again made to Dr. King for
help. Ada, now cighteen, wis not sure Just what she
wanted to do, but she felt she needed a course of
serious study. She wrote:

-+~ I find that nothing but very clase & mtense
application 10 subjects of a scientific AALUre now seems
at all to keep my imagination fram running wild, or to
stop up the void which seems 10 be left in my mind
from a want of excitement. . ., It appears to me thag
the first thing is 1o go through a course of
Mathematics —that is o say—Fuclid, and Arithmetic
& Algebra; and as I am not entirely a beginner in this
subject, 1 do not anticipate any serious difficulties,
particularly if I may be allowed 10 apply to you in any
extreme case. . .. [L-B 172)

Dr. King answered on March 15, 1834:

+- - Tahould recommend you a complcte Cambridge
course. Begin with Euclid, then Plane & Spherical
Trigonometry, which is found at the end of Simpson’s
Euclid, Then Vince’s Plane & Spherical
Trigonometry—then Bridge's Algebra, .. (L-B 172]

On March 24 Ada replied:

+«« I am getting on very well so far with Euclid. |
usually do four nee propositions a day, and go over
some of the old oaes. I expect now 1o fAnish the 15
book in less than a week. I use Lardner’s Euclid, which
islbcmmmlbdimnmappovtdby
mathematicians. It has notes, which | also read. 1 also
have Simpsan’s Euclid. — 1 do not consider thar T know
a proposition, until [ can imagine to myself a figure in
the air, and go through the construction &

tion without book or assistance
whatever. . .. [L-B 172]
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About three weeks later she wrote:

... Euclid is going on very well. Lardner’s Euclad is like
goang through 3 others—there are so many propasitions
& so much matter in the notes. | am in the 2nd book,
& shall be very glad when I am fairly master of it. The
deductions from it are so numerous & so similar, thar it
requires a good deal of repetition 1o retiwn them all
distinetly. —Will you answer me the following
question? — Can it be proved by means of propositions
& deductions from the /5t book only, that equlateral
triangles being constructed on the sides of a right angled
tnangle, and also one on the hypatdenaie, the sum ol the
trangles on the sides is equal to the triangle on the
hypothenuse? I think I have heard that this is capable
of proof by the 15t book. but that the proof is a
difficult one, It strikes me that it ought o be as
demonstrable ax when the figures are fowr-sided &
equilateral. . .. |[L-B 172]

Dr. King soon realized that Ada was progressing
so fast that he would not be able to help her. On
April 24, 1834, he wrote:

You will scon puzzle me in your studies. When 1 was
at College we had few problems deduced from Euclid.
We gaf up 2 set of books and seldom went out of them,
except the high men, e, the first 4 or 6 Wranglers, ie.
the men of the first class. I imagine all ameler figures,
on the sides of & nght angled 1riangle, have the same
property, that on the hypothenuse being equal to the
ather two. I sat down 10 think of it the other day but
had not time to make it out. ... [L-B 172]

Ada’s intense mathematical studics were inter-
rupted for a period by a tour she took with her
muther. Lady Byron was interested in the education
of the working classes and planned a tour of manu-
facturing cties. Babbages well-known book, The
Feonomy of Machinery and Manufactures, may have had
some influence on their decision to make the trip. As
originally planned, however, the trip was not entirely
successful. Ada described it thus in a September 1,
1834, letter to Dr. King:

... A tour of friends and of natural beauties, too, is the
very perfection of 2 tour, o far as enjoyment is
concerned, except perhaps that [ could wish to add
that it was also a tour of manufactures and machinery,
This indeed our's has been partly, but only partly, from
unavoidable circumstances.

This Machinery reminds me of Babbage and his
gem of all mechanism, At the beginning of the fast
Edmbwgh Review, there is a very clever article on this
Machine, which you should read.” T can hardly judge
whether it will be perfectly intelligible to one who has

* As a referee has pointed out, it i inleresting to note that this
article was wrallen by Lardner, whose lectures Ada had attended.

never seen the original, or models; but [ should thig
would to you. At all events a groat part would, Pray)
getit. .. [L-B 172) :

Among the [riends they visited on this trip wy
Lady Gosford and her two daughters, Annabella a2
Olivia. Ada confided to Dr. King in this same Jety
that “T am endeavouning to induce one of them
take up Mathematics, but I have rather a diffiey
task there: however I do not despair.” 3

Ada was so cager to share her own excitemen
mathematics with her friend Annabella that after:
returned home she continued to “tutor” her, filly
her letters with page after page of explanations
she endeavored to lead her friend through the ing
cacies of what she, herself, had mastered. Her enth
siasm in her subject shines through such remarks ;
“It is a very pretty little Theorem—so neat & tidy
the various parts dovetail so nicely!” She enjo
helping her friend and apologetically wrote, “I get
cager when I write Mathematics to you, that | fon
all about handwriting & everything else! Your pro
ress is the only thing I desire!” Perhaps it was B
own gratefulness to the persons who were helping b
that made her so eager to share the joy of what
was learmning with her young friend. In her Novemb
26 letter to Annabella, Ada wrote, “T am told |
going on myselfl as well as possible, and indeed
think | am making great progress. Mr. Babbage
Mrs. Somerville are very kind indeed to me.
latter generally enquires with interest *how my pug
is going on?"” |L-B 168]

It was indeed fortunate for Ada’s mathematd
studies that she had met Charles Babbage and
Somerville when she was in her late teens. Th
friendships were 1o have considerable influence ¢
her, and both were to remain her friends thro
the rest of her life. Babbage was twenty-four ye
older than Ada, and Mary Somerville was thirty-fis
years older, Both were eminent, respected scientis
Babbage was well known for his writings on vario
subjects, as well as for his partially completed Difle
ence Engine” Mary Somerville had written seve
well-received books. Letters between '
Somerville indicate that they were the best of frient
and that she, too, was interested in his engine.
early as June 14, 1828, he had written her about
a letter dated December 14, 1833, inquires, “Whe
will you come and give another day to the Enginel
S 19].

N

A referer bhas posnted vut that Babbage's daughter,
who was nearly Ada’s age and of wham be was very foed,
died in 1834 Ada had never penonally known her own [at
Whether or not there was a father-daughter relaticeship inve
i thesr regard for cach other is a matter of conjecture.
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At this period Babbage's Saturday cvening partics
during the London social season were very popular,
and invitations to them were much prized. Babbage
selected his guests carefully; a contemporary of his
stated, “Omne of three qualifications were necessary
for those who sought to be nvited—intellect, beauty,
or rank—without one of these, you might be as rich
a5 Croesus—and yet be told, you cannot enter here”
(Crosse 1890). In fact, his parties were so well known
that persons sometimes referred to going to them as
“doing our Babbage” ( Lady Morgan’s Memoirs 1843).

Ada attended his parties, often in the company of
Mary Somerville. Her first reference to one of them
was in a letter to Mrs. Somerville dated March 19,
1834:

I hope T may have the pleasure of mecting vou on
Saturday Evening at Me. Babbages. | am going with
Miss Montgomery 1o dine ar Mrs. Murchison’s, & we
shall be at Mr. B's for a short time in the evening. 1
have not seen him yet, but be sen: 2 very respectful
message through Mrs. Murchison, inviting Miss
Montgomery & me 10 his Saturday parties. [ am afraid
this may be my only chance of seeing you for the next
three weeks. . . [S 17)

In several other letters to Mary Somerville, Ada
mentions Babbage’s parties, often inquiring if she
might go with Mrs. Somerville because she was “at
a loss for a chaperone.” During this time Ada was a
frequent visitor at the Somerville home, often staying
overnight. Ada’s continued interest in Babbage's ma-
chine is shown in another letter to Mary Somerville
believed to have been written November 8, 1834:

. May I trouble you the first time you see either Mr.

, or his son, to say how exceedingly obliged 1
am 1o the latter for his unexpected kindness in sending
me the plates & account of the Machine, which is
exactly what 1 was in want of: & is a very great help o
me. ... [$17]

The earliest letter of Babbage to Ada in the collec-
tions seen by the authors was dated June 10, 1835,
(The letter is reproduced on the next page) In it
Babbage was thinking of Ada primarily as a young,
attractive addition to his parties rather than as a
future collaborator.

My Dear Madam

I enclose cards for my two last partes this scason, |
hope you intend 10 patronise the “Silver Lady™, She is
to appear in new dresses and decorations.

I have been studying Turbans and have pinned up
onc which one of my fair friends has pronounced “mor
50 bad as might have been expected,” | SUpPpose
perserverance will do much for decorating the our as

well as the inside of heads, and perhaps next year [

may succeed better,
Iam My Dear Madam

Very Faithfully Yours

G Babbage [L-B 168]

The “Silver Lady"” was a dancing automaton that
had fascinated Babbage in his youth and which he
later acquired. It was a novel attraction at his parties,
and being fond of it himself, Babbage may have
overestimated its appeal. This was indeed the view.
point of one of his young correspondents, Eulia Camn-
cron. She wrote;

My dcar Babbage

You know we were discussing the secret of making
an “at home” successful. . . Your parties | have always
heard were the most charming in Londan, you say the
secret was in having an automaton woman! | think the
socrel 1s in Aawng talking men and | am sawe it war,
[B 37200,200)

Much as she admired and liked Babbage, Ada had
other things on her mind during June 1835. A few
days carlier she had received another letter, this one
from William King (no relation 1o Dr. William King,
the family friend), telling her he expected 10 be in
London on Friday, June 12, and hoped 1o sce her
and “be assured from your own lips that you do not
repent of having made me the happiest of the living.”
Ada replied saying his letter had given her “an
unexpected happiness.” She indicated that she was
also cager to see him for she wrote, “Four more long
days must pass before Friday morning.” By the end
of the month their wedding day had been set. On
June 28 Ada wrote William, “Sir George (Philips)
was at Mr. Babbage's last night & says we (that is
you and I) were well talked over by the philosophers
ctc.” [L-B 163).

William was now the eighth Lord King, having
been recalled from the foreign diplomatic service on
the death of his father. Lord King and Mary Somer-
ville’s son, Woronzow Greig, had attended Cam-
bridge University together and were good friends,
The marriage took place ar Lady Byron's home,
Fordhook, on July 8, 1835,

For the first three years of her married life Ada
was known as Lady King. Then in 1838 William was
raised to an ecarldom and became the first Earl of
Lovelace, It was stated that this was in recognition
of the services he had rendered while in the lonian
Islands, but it is assumed that Ada’s family connec-
tions led 10 his being included in the Coronation
Honours for the young Queen Victoria, (Lord Mel-
bourne, the prime minister, was Lady Byron's first
cousin.)
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Luady Lovelace (then Lady King),
from the 1835 painting by
Margaret Carpenter thar now
hangs in Bushy House, National
Physical Labaratory, England.
British Crown Copyright—
reproduced with permission of the
Controller of Her Britannic
Majesty’s Stationery Office.
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Ada was described as beautiful, and the 1835
painting of her by Margaret Carpenter, which Lady
Byron wrote was a striking likeness, bears this out.
Ada, however, was not entirely pleased with this
painting or with its painter. She wrote her mother,
“I conclude she [Carpenter] is bent on displaying the
whole expanse of my capacious jaw bone, upon which
I think the word Mathematics should be written”
[L-B 41).

She was dark haired with clasiical features and
had a delicate build. Babbage often referred to her
in fairy terms; she liked this reference and alluded to
it in her letters 1o him. He also occasionally called
her “Ladybird.” (In her intimate family circle she
was often referred 1o with such bird names as “Avis”
and “Thrush.” She and her mother affectionately
called Lord Lovelace “Crow,” and Lady Byron was
“Hen" to both her daughter and her son-in-law.)

Along with calling her handsome and attractive,
maat of the notices of her day also described her as
being eccentric. Indeed, her exceptionally brilliant
mind must have made her appear so to most of her
contemporaries of both sexes. Even if she did possess
unusual intelligence, a young woman of the nine-
teenth century in England was not expected 1o make
this fact obvious to others, particularly if she be.
longed 1o the upper classes. Young ladies could be
given an education and be cultivated in the arts, but
the most important role they were expected to fulfill
was that of being a good wife. Any views a woman
might have on science or current affairs should be
relayed to the world only through her husband, if ar
all,

Among Ada’s friends William particularly liked
Babbage. Letters from him to Babbage, written dur-
ing the next three years, invite Babbage to spend
Christmas with them (Mary Sumerville was to be
there, too), to dine with them at various times, and
also 1o dine at Lady Byron's at Fordhook. In one of
these invitations William warned Babbage that “ Lady
King is anxious you should come. I fear but likely
from disinterested reactions she has a lot of questions
which she wants to be solved” [B 37189,319).

On January 18, 1836, Ada wrote Babbage thank-
ing him for some minerals and puzzles he had seat
her. Mary Somerville wrote him, too, about this same
time, thanking him for puzzles and saying that she
had been “successful in all except the one carried off
by Lady King™ |B 37189,298]. Ada also told him in

her letter:

... I have got on delightfully with Lardner’s
Trigonometry, which as far as I have yet gone I think
excellent. His book seems @t all evenis 10 be the one
mast suited 10 my mind.

I have had quantities of formulae 10 work ot
myself, & have destroyed a great deal of paper, |1
both hope to see you here again before long,
[B 37189.281) §

Ada was finding it increasingly difficulr o d .
all the time she would have liked 1o her studies, 2
the wife of Lord King and the mistress of seyen
family homes,' certain things were expected of he
such as “charitable pursuits,” that, as she wrote he
old reacher-friend, Dr. King, she enjoyed doing,. .
was very happy, and she wrote her former teache
Arabella Lawrence, that she would not exchange b
present for any of the past [L-B 172]. 4

In May 1836, the Kings had a son, whom the
named Byron Noel King. Lord King wrote Babbags
of the event. A little over a year later, in Septembey
1837, a daughter was born to them. She was name
Anne Isabella and she was, like her grandmothes
called Annabella during her younger years. ;

Ada’s health was a matter of concern 10 her famikh
and friends throughout her entire life. About s
months after the birth of her second child she wrote
Babbage:

- - - You may possibly have heard of the very tedious &
suffering illness which has occupied so many months,
since & Miss King has been added 1o our family.

Though 1 am now to all appearance perfectly well again |
& am in fact most wonderfully improved, yet I am sl
quite far from being really strong. But for thess
untoward circumstances, Lord King or T myself should
probably have written 1o you long ago, & have strongly
urged a visit o visits to Ockham. . .. [B 37190,386]

Less than two years after Annabella’s birth, in July
1839, the Lovelaces’ third and last child, Ralph
Gordon King, was born. Thus, the ncver-strong Ad
had three children in slightly over that many years
Nevertheless, ia spite of ill health and family o sy
Ada was determined not to give up her study o
mathematics. In an undated fragment of a letter, sh
enlisted Babbage’s help in finding “the right sort o
person” to give her instruction [B 37191,87). Babbage
replied on November 29, 1839:

« o I think your taste for mathematics s so decided
that it ought not to be checked. | have been making
enquiry but cannot find at present any one at all 1o
recommend to assist you. I will however not forget the
search. .. [[-B 168]

 Their homes were Ockhamn Park in Suvey, Ashley Combe &
the sca in Somerses, a leased bouse in Loodon (fisss ane in S
James's Square and later in Great Cumberland Place). In 1848
Ociham Park was Jet and another Surrey property, East Ho
Towers, was renovated for the family use.
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Reght: Lady Lovelace (then Lady King), from a
daguerreotype made about 1836, Belo right: Lord
Lovelace (then William Lord King), from a
portrait (arist unknown) made about 1835 Both
illustrations courtesy of the Ri. Hon. Earl of
Lytton, O.B.E., and his son, Viscount Knebworth,
Belaw left: Charles Babbage from an 1840 pencil
drawing; courtesy of Donald Davies.
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No one was found during the next few months and
on February 16 1840[?], Ada reminded him of it. “I
hope you are bearing me in mind, I mean my math-
ematical interests, You know this is the greatest
favour any one can do me.” In a footnote to this
letter she adds, “T have always forgotten to tell you,
what perhaps you may have already guessed, that in
any inquiries for a mathematical Instructor, [ do not
wish my name to be mentioned” [B 37191,331].

By March 14, Ada was beginning 1o doubt that a
teacher would be found and had decided that,
“should there seem no chance after 1 20 o Town, of
the much desired great Unknoun being found for me.,
I have some 1dea of having instead for this season
some (German lessons. 1 know a litde of it already,
& have always intended to know more. Indirectly I
think it could bear on some of my objects”
(B 37191 343).

On July 30 of that same year (1840) Ada wrote to
her mother: “I have written to the professor twice
and have read the woth-cutting portion of Coombe
book. . . . I think the professor suits me exceedingly™
[L-B 41]. It seems certain that the professor alluded
to was Augustus De Morgan. an eminent mathema-
tician, as well as a man of quick wit and humor. De
Morgan and Babbage were also friends, and De
Muorgan was one of Babbage's supporters,

Meanwhile, in 1840, Lord Lovelace was appointed
Lord Licutenant of Surrey, the highest social and
political position in English county society during
the first half of the nincteenth century. As such he
was the leading figure in Surrey. Another honor wis
awarded Lord Lovelace on November 25, 1841, when
he was made a Fellow of the Royal Seciety (Turner
1974). Now through him Ada had access to its books
and papers, and according to her letter to Woronzow
Greig some years later, it was entirely on her account
that he had become a member (S 17].

Ada had lost her close association with Mary
Somerville, since the Somervilles had gone 1o live in
Italy for Dr. William Somerville's health. Babbage
was planning on going to Turin to give a lecture on
his Analytical Engine, Mary Somerville wrote him
from their home in Siena: “T take it for granted my
dear Babbage that you will come to Siena as soon as
the meeting at Turin is over, for surely you could ot
be so near without coming to see us, and I need not
say how happy it would make all the family. . .. 1
have a thousand things to ask you and to learn after
living so long out of the world . . . we accept of no
excuse” [B 37201,470).

In November Ada wrote her friend Arabella Law-
renee, “1 have this summer resumed, what different
circumstances had interrupted duning the last 3 or 4
years, wviz: mathematical studies” [I-B  172].

That same month she assured her mother the
was “little danger of Mathematics being ‘eclipge
+ - I work on very slowly. This Mr. De Morgan deg
not wish otherwise. On the contrary he cautioned,
against & wish I had ar one time 10 proceed rath
too rapidly™ [L-B 41}, :

Ada was still thinking about Babbage's
and on January 5, 1841[?], she wrote him:

My Dear Mr. Babbage . ..
I much wish to have you here, & talk with YOu over
some of my own doings etc. Today, T have been
working much ar Mathematics, . . . I mus show vou g
certain book called my Mathemarical Scrap-Book.
But pray do not think of coming for 50 very short 3
time as only 3 nights, It would be shameful!
Saome day or other, you will have to Pt e in
possession of the main points relating 10 your engine,
have more reasons than one for desiring this, .
Yours most si
A. A Lovelace [B 37191 532

This same day Ada wrote in her notebook: “Ima :
ination s the Discovertng Faculty, pre-eminently, , J
Those who have leamed to walk on the threshold o
the unknown worlds, by means of what are coms
monly termed par excellence the exact sciences _
then with the fair white wings of Imagination hope
to soar further into the unexplored amidst which
live, Mathematical Science shows whar s, It is the
language of unscen relations between things” |
175]. To be able to use her mathematical mind o
soar into the unknown and discover new truths
Ada’s ifelong dream.

On January 7, Ada received a letter from Dy, King
telling her he was glad she had taken up mathematics
again. Ada was very happy these days, and she wrote
her mother: ;

Ockham
Dearest Mama . . . Monday night, 11th Jany

I have had a mathematical week since T last wrote. On
Friday we again expect company. This alteration of
company & mathematics suits me astonishingly, Tris
wonderful how T ey company (which [ never did in
my life before) in consequence of the Mathematics.
—The latter is now become in good earnest & very
serious pursuit. 1 work well, & with a facility strange to
myself. | have gained a strength of head & anention
which I never expected; and [ have made some curious
observations as to the ¢ffeces of the study. . . .

I cannot but reflect on the vast change 6 months
have made in me; —a change perhaps not the least
evident to any one ¢lse, but most deeply felt by myself™
I see ground for any degree of hope for the future.

* Note that six months correspands o the amount of time that e
had been studying with De Morgan.
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Those sort of changes & improvements continue (the
same Causes operating) in an increasing Ratio.

I 20 on most delightfully with Mr. De Morgan.

What can [ ever do 1o repay him? | sometimes think
with scruples on the subject. He is certainly most kind,
& does what no one else 1 believe could do so well for
me. —No two people ever suited betrer. T am not likely
cither to trouble him e, at present. [ have some hard
& dry work & much of i1, before me. but the greater the
difliculty, & the les immediately inviting the subject,
the more doggedly does that large Concentrativenes of
mine, hacked by Fiemness, set about the mtter. . . .
|L-B 42]

On Januvary 12, 1841[?], Ada wrote Babbage offer-
ing him her services at some future time:

Ockham

Tuesday 12th Jany
My Dear Mr. Babbage. If you will come by the Rail-
way on Friday, we will send the carriage 1o meet you it
Webridge, for the Train that Jeaves Town abourt 4
o'clock & arrves at Weybridge a few minutes before 5
o'clock.

Bring warm coats or cloaks, as the carnage will be
probably an open one,

If you are a Skater, pray bring Skates to Ockham-
that being the fashionable occupation here now, & one
I bave much taken 1o

Lam very anxious 10 talk to you. I will #ive you a
hint on whar. It steikes me 1that a1 some future time (it
might be even within 3 or 4 years, or it might be many
years hence), my head may be made by you subservient
to some of your purposes & plans, If so, of ever | could
be worthy or capable of being wied by you, my head
will be yours. And it is on this that [ wish 1o speak
most seriously (o you. You have always been a kind
and real & most invaluable friend to me, & 1 would
that 1 could in any way repay it, though [ scarcely dare
= exalt myself as 10 hope however humbly, that I can
be intellectually worthy to attempt SCrVing pow

Yours most sincerely
A A Lovelace
You must stay some days with us. Now don't conteadict
me. |B 57191,543)

That same month Ada wrote their friend Woron-
zow Greig that she had ten days of good hard math
work because she had papers from De Morgan that
required studying and answers, She felt she was
beginning an occupation for a lifetime, and she
wanted to turn to the utmost account the powers she
had been given. Ada was now happier than ever,
since she felt she was studying, preparing herself to
do this [L-B 171).

In February Ada was discussing Taylor’s theorem
with De Morgan. She had become even more con-
vinced that she and Babbage could work together to
the advantage of both,

Ockham Park
Monday, 22nd Feby
My Dear Mr. Babbage .. .

I believe I shall perhaps pass Sunday Evening with
Mr. & Mrx. De Morgan, but this is not yet quite fixed,
& i it should not take place, will yo come & spend it
in St. James' Sqre. —You see T am determined to
celebrate the Sabbath Mathewatically in one way or
other. —

! have been at work very strenuously since T saw
you, & quite as successfully as heretofore.

I am now studying attentively the Frete
Drfferences. . .. And in this | have more particular
interest, because T know it bears directly on some of
pour business, .,

1 think I am more determined than ever in my
future plans; and 1 have quite made up my mind that
nothing must be suffered 1o interfere with them, —1
mtend 10 make such arrangements in Town as will
secure me 4 couple of hours daily (with very few
exceptions), for my studics,

I think much of the passible (I believe 1 may say the
pradabdle) future commission between us; and it s an
anticipation T increasingly like to dwell on. I think
great good may be the result to doth of us: and 1 suspect
that the idea, (which by the bye is one that | believe 1
have fang entertained, in 2 vague & crude form), was
one of thase happy instincts which do vecur 16 one
sometimes 50 unaccountably & fortunately. Ar least, in
my opinion, the results may ultimately prove it such,

Belweve me Yours most sincerely

A. Ada Lovelace [B 37191,5%64)

On February 24, 1841, Ada reported to her mother
(now in Paris) that:

-.. The Mathematics & Mr. De Morgan going on very
well indeed. You would be much pleased 1o see the
heap of papers of my writing, which have now
accumnulated into honorable & substantial evidenee of
my steady industry for some months past, —And by
the bye, it is a very strange thing, that so disorderly as
I generally am about papers & such things, there is ye
never any disorder in any part of my mathematical
papers of proceedings. This i a curious phenomenon!
(LB 42)

Three days later Ada received an upsetting letter
from her mother in Paris informing her that Medora
Leigh, the daughter of Augusta, Ada’s aunt after
whom she had been named, was really Lord Byron's
daughter, and hence Ada’s half-sister. Although Ada
had heard about her father's unconventional life,
including his alleged romance with his half-sister, she
had never suspected that Medora was his daughter,®
Lady Byron’s disclosure was a shock to the sensitive

*In time, Lord Lovelace, who was a very level-headed ,
came 16 dubelieve the Medora story emphutically. Many biogra-
phers agree with him.
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Ada. She wrote her mother that she would like to
compensate 0 mankind for her father’s “misused
genius.” “If he has transmitted to me any portion of
that genius, I would use it to bring out great truthy
& principles. 1 think he has bequeathed this task ro
me. I have this feeling strongly: & there is a pleasure
avending it” [L-B 42|.

By 1842 Lady Byron had become disenchanted
with the demanding Medora, and Ada became in-
volved in trying to help her mother extricate herself
from the affair. There were court actions and threats
of others, causing annoyance and time-consuming
responses by Ada and her husband. Her mother's
and her own ill health added to the problem.

The marth instruction under Augustus De Morgan,
which had been carried on extensively during the
latter half of 1840 and January and February 1841,
seems to have temporarily come to a halt during the
upsetting period when Ada was first informed about
Medora. In July 1841 the letters were again resumed,
with Ada writing him as many as four letters a
month. These continued through November Some
letters were also exchanged in 1842, but seemingly
not on a regular basis. This may have been due 1o
the personal problems referred 1o carlier,

Babbage had his personal troubles, also. In No-
vember 1842 he received a letter from H. Goulburm,
the chancellor of the exchequer, stating that Sir
Robert Perl and Goulburn had jointly and reluc-
tantly come 1o the conclusion that it was the duty of
the government, on the ground of expense, to aban.
don further construction of the Difference Engine.

[n October 1842 2 publication appeared in the
Bubliothéque Universelle de Genéve that was to be very
important 1o both Charles Babbage and Lady
Lovelace, Luigi Federico Menabrea, an Italian math-
ematician and officer in the Military Engineers, who
later became prime minister of [taly, had heard
Babbage’s talks on the Analytical Engine in Turin in
18H). He wrote a paper about the engine dealing
primarily with the analytical view, as Henry Bab-
bage (Chardess son) phrased it, explaining “how
analytical laws can be so arranged and combined so
as 1o bring every branch of that vast subject within
the grasp of the assumed powers of mechanism”
(Babbage 1889). Charles Babbage had had extensive
correspondence with Baron M. Plana before the
Turin meeting and had expected the baron to write
an account of the engine. This did not happen, but
fortunately Menabrea ook over the project.

In October 1841, while at Florence, Babbage wrote

Plana:

1 have much regretted that we could nO1 meet at
Florence, s 1 had hoped T should have had mece

leisure than ar Turin, 1o discuss the principles of the
Analytical Engine. If you had made a Teport on the
subject 1o the Academy of Turin duning last year ir
might have been of especial service to me in the
discussion of the question with MY OWN QOVernmen.
it is | must be content with the desenption drawn
Ly M. Menabeea with which T am well satisfied
becavse he seems to have penctrated completely the
principles in which it rests, (B 37191,645)

Menabrea’s paper was in French, so Ada decid
to translate it into English. (Her French nstructy
had begun when she was five, and she was qq
proficient in it.) Babbage was naturally pleased why
she informed him of this. In his autobiograp
Babbage described it thus-

The late Countess of Lovelace informed me that sh
had translated the memoir of Menabrea. T asked wh
she had not herself written an original paperona |
subject with which she was so intimately acquainteds
To this Lady Lovelace replied that the thought had
not occurred o her, T then sugpested that she should
add some notes to Menabrea’s memoir: an ides whick
was immediately adopted.”
We discussed together the various illusteations thag
might be introduced: 1 suggested several, but the
selection was entirely her own. So also was the
algebraic working out of the different problems, excepy
indeed, that relating 1o the numbers of Bernouill;,
which I had offered 10 do 10 save Lady Lovelace the
trouble. This she sent back to me for an Y

having detected a grave mistake which I had made in
the process (Babbage 1864)

Ada added her comments with such enthusias
that her notes, in Babbage's words, extended Men :
brea’s paper to “about three times the length of the
onginal memoir.” Then, in rare praise for him, by
added, “Their author has entered fully into
all the very difficult and abstract questions conne
with the subject.” Babbage went on to say that th
memoirs of Menabrea and Lady Lovelace “rakes
together furnish, to those who are capable of unde
standing the reasoning, a complete demonstration
That the whole of the developments and oprerations of analys
are ne capable of being executed by machinery” (Babbage
1364). ‘

" Some scholars have pointed out that it was inconceivable ¢h
Babbage did not know Ada was transdating the Menahee
until she bad completed it. Due 1o this and other guetionabl
satements in his autoblography the authenbaty of Babbage!
recollection in this passage hus been queationed. All through Adal
lesters she alks ol‘cxpoaing,n‘ make grear scientific contrbutio

some day. The am lieve this included the possbilisy
writing ariginal papers, bat, at the time of the transiation,
doubit that she fele hersedf ready foe thic
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The OpPportunity 1o work with and for Babbage
had presented itself to Ada and she had seized it
immediately. Their new relationship seems 1o have
begun in February 1843, for among Babbage's papers
are the notes he made prior to meeting with Lady
Lovelace:

CB 1o Lady Lovelace

Tuesday 7th Fely 43

Accept invitation

long singe we met,

begin under new circumstances [B 38192.237]

During the ensuing months many letrers and nores
were exchanged between Babbage and Lady Love-

counted for by meetngs in person thar made
correspondence unnecessary,
Following is an undated letter from Ada-

My Dear Babbage
I have read your papers over with grea attention;
but I wane YOu 10 answer me 1he following question by

I have been considering about Prince Albert: bur T
uch doubs the sxpediency of it. However there iy
time enough to consider of this.
I am anxious (o!warhowyouarc.
Yours ever

Ockbam A AL
Thursday moeng [B 37192357

The note concerning Prince Albert referred 1o
whether or not a copy of the paper and notes should
be sent to him, as Babbage had suggested,

On Thursday, March 16, Babbage made the fol-
lowing notes:

CB 1o Lady L.,

Thursday 16 Marck 43

Have kepe Tulsdn)'

Talk over notes to Menabrey

Woven picture Jacquard [B 37192,278)

On May 13 Babbage wrote Ada:

My Dear Lady Lovelace

Whar are your commands for today? [ am going
mio the City and return to dinner at home unless you
wish otherwise, .

Let me know thar you have passed a good megh,
Don't bore yourself with writing—a verbal answer by
My messenger or a visit from your own Lady-bird will
be sufficient. Ever truly vours

C. Babbage [1-B 168]

In a letter dated T hursday 6 o’clock™ Ada asked
Babbage 1o come on Salurday. She wanted to know
something about how to manage the “Imaginary

by the engine [B 37192370,
In another leteer {reproduced on the nexe page),
dated simply “Monday,” Ada wrote-

Ockham

Monday
My Dear Babbage. T ym working very hard for vou: like
the Devil in fact- (which perhaps 1 ant)

I thurk you will be pleased. I have mude whar
APPeEArs te me some vEry important extensions &
Wprovements. . |

It appears 10 me that | am working up the Nores
with much stceess; & that even if the book be delayed
in its publication, & werk or twa, in consequende, it
would be worth My, Taylor's while to wair. L wwl! have
11 onell & fully done: or noe ar all

I'want to put in something about Bernoulli’s
Numbers, in one of my Notes, as an example of how an
implicit function may be worked out by the engine,
without having been worked out by human head &
hands first, Give me the necessary data & formulae.

Yours, ever
A AL [B 37192,362)

This seems 1o indicate that she intended 1o work
out the program for computing the Bernoulli num.
bers. As stated carlicr, Babbage wrote in his auto-

the details,
By June 30 the notes were well along toward

completion. Note D had been wntten and Babbage
was well pleased with it

My Dear Lady Lovelace,

I am delighred with Note D it is in your usual ¢leay
style and requires only one triffling alteration which |
will make. This ariges from the Circumstance of our not

mechanical parr—
Only three kinds of Variable cards are used
ls:'l‘bmcwhichgjwoﬂ‘a\fariabk from the Siore
to the Mill and leave zerps on the vaniable jrself
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Microfilm copy of letter from Lady Lovelace 16
Charles Babbage [B 37192562 363, The original
was dated only “Monday.” The “1843™ and “10
July™ were added later, the Llast being elearly
wrong because eardier diuted correspondence |L-B
1638 mentions “'the Bernouilli Note." Reproduced
by permission of the Briush Labrary. 4
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2nd Those which give off a Variable from the Store
to the Mill and ar the same time {or in the same turm
of the hand) retain the same variable in the same
place.
3rd Those which order any Variable on which only
ZEr0s €x15t 10 receive a result from the Mill,
I propase 10 omit one paragraph which | have
marked in pencl and the rest & quite coerect, as
however I suppose you will wish 1o see the change 1
return vou the sheer.
I have not yer received a proof and shall enquire
about it tomorrow,
T enclose a copy of the integration. [ am still working
At some most entangled notations of Division but see
my way through them at the expense of heavy labor,
from which I shall not shrink as long as my head can
bear it I have been somewhat impeded however for
the last few days. Your latest information was the maost
agrecable
Ever My Dear Lady Lovelace
Sincerely Yours

Dogser Street C Babbage

30 June 1843 |L-B 168)

Ada continued to work extremely hard at the
notes; a letter, probably written the following day,
5ays:

Satdy
6 o'clock

My dear Babbage. I have been hard ar work all day

intending 10 send you the Diagram & all, quite

complete.

Think of my horroe then at just discovening that the
Table & Diagram, (over which I have been spending
infinite patience & pains) are seriousdy wreng, in one or
two points. [ have done them however in 2 beautiful
manner, much improved upon our firsf edition of a
Table & Diagram. But unluckily I have made some
€rTors,

I send you all this fine! note H, excepting the said
Table & Diagram. 1 also return you Note C, in which
(for 2 wonder), | can discover nothing to alter or mend.,

Note F, T still retain; since I find T Agve (asT
suspected) put into it one or tweo thing that arc
inconsistent with what [ have subsequently written.

The sheet of Note D 1 return, having pinned over
the effaced par, the alteration 1 wish 1o make in it in
hieu of altogether omitting the passage.

I pray you to send me by my servant, (who will call
in the morning for your orders), the other sheets of this
Note DD, as I wish to alter one or two passages in
consecueence of your information of this morning.

I akso beg for Note A, in which 1 remember a wrong
passage about Variable-cards, Now pray attend stnctly 1o
my requests; or you will cause me very serious
annoyance.

I shall be up [?] tomorrow morning, & finish off the
Table & Diagram; 50 as to send it 10 you by post;

together with the amendments in what my servant
shall bring me down tomorrow mormng from vou.
You will have therefore a [ 2] on Monday morg; and
Iintend 1o 20 10 Town mysclf on Moaday, for a few
hours, in order 10 run over a few things with vou
finally. Be so kind as 10 be in the Square at two
o’'clock.
I fear you will find me detectably persersering,
Yours ever,
AL
Let me know how you like my finishing up of H
Mind you seratinise all the w's very carefully. 1 mcan
thuse of Sheets 4 and 5. [B 37192,401)

The following day Babbage replied, praising par-
ticularly her Bernoulli Note and Note A.

My Dear Lady Lovelace

If you are as fastidious about the acts of vour friends
as you are about those of your pen, T much fear T ghall
equally lose your friendshup and vour Notes. T like
much the improved form of the Bernouilli Note but
Gan judge of it better when I have the diagram and
Notation.

I am very reluctant to return the admirable and
philosophic view of the Anal, Engine contained in Note
A. Pray do not alter it and do let me have it returned
on Monday. I send also the rest of Note D, There is
still ene 1riffling msapprehension about the Variable
cards A Vanable card may order any number of
Variables to receive the same sumber upon them at the
same instant of time— But a Variable card never can be
directed 10 order mare than ane Variable to be given off
at once because the mill could not receive it and the
mechanism would not permit it All this it was
impassible lor you 10 know by intuition and the more I
read your notes the more surprised | am at them and
regres not having earlier explored 5o rich a vein of the
noblest metal

The account of them stands thus
A Sent to Lady L. F Retained by Lady L.

B With C.B. G Where is it gone??
C Ditto H With CB.

D Sent to Lady L.

EWiuhC. B

I have not seen Mr. Wheatstone and am ashamed 1o
write unul I can positively put the whole of the notes in
his hands.

I will attend your commands tomormow—and am

Ever Most Truly Yours
Dorser Se. C Babbage
2 July 1843 [L-B 168)

This letter was undoubtedly sent by messenger
because Ada replied that same day. She was anxious
10 get the paper finished; even Lord Lovelace was
helping her. A mecting was planned on the morrow
and Babbage was to bring all the Notes with him. At

this point only Note F was retained by Ada.
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Ockham
Sundy 6 o'clock
I have worked incessantly & most successfully, all day,
You will admire the Table & Diagram extremely.

They have been made out with extreme care & all
the indicer most minutely & scrupulously attended 1o,

Lord L is at this inoment kindly kg ot all aver for
me

I had 16 do i1 in pencil,

You must bring alf the Notes with you tomorrow, as
I have observations to make on each one; & especally
on this final one H.

There never was a Note G. 1 do not know why 1
chose H instead of G, & thus insulted the latter worthy
letter.

I cannot imagine what you mean about the
Variable-Cards; since 1 never either supposed in my
own mind, that one Vanable-card could sive off more
than one Vanable at & time; nor have (as far as | can
make out) expressed such an idea in any passage
whatever.

[ cannot find what I fancied [ had put in Note A; 30
I return it whole & sound, for your speedy relief.

I send back Note ). You will find the only
alteration I wished to make pinned over: in the upper
part of Sheet 2,

So I now retain nothing but Note F. which [ shall
give you tomorrow.

Lord L has put up, I find, in a separate cover, all
that belongs 10 Note H, (He 1s quite enchanted with
the beawty & symmetry of the Table & diagram). No—1|
find [ can put in Note D wuk H, [B 37192,337)

The operation and variable card explanations in
Note G were giving trouble, and Ada found a mistake
they had made in applying “circumstances which
related to [sic) the Operation cards to the Variable
cards.” She wrote Babbage:

Ockham

Tuesday momg
My Dear Babbage. I now write 1o you expressly an three
points; which T have very fully & leisurely considered
during the last 18 hours; & think of sufficient
importance to induce me 1o send & servant up so that
you may have this letier by half after six this evening
The seevant will leave Town tomoerow morming early,
but will call for anything you may have for me, at erphe
a'clock in the moming before he goes.

Firstly: the few lines 1 enclosed vou last night about
the connexion of (8) with the famous Integral, 1 by no
means meend you to insert, unless you filly approve the
doing 50, |

Secondly: Lord L- suggests my sizming the
translation & the Notes; by which he means, simply
putting at the end of the former: “translated by A, A
L.", & adding 10 each note the initials A, A, L.

1t 33 not my wish 1o proclain who has written it- a1
the same time that 1 rather wish o append anvihing

that may 1end hereafter 1o mdiedualize & idemtsfy it 5
ather productions of the said A, A, L. :

My third topic, tho’ my last, is my most anxious
impoctant,

I have yesterday evening & this morming very
analysed the question of the numbers of Variak
as mentioned in the final Note H {or G7). And 1 fig y
that you & T between us have made a mess of it;
which | can perfectly account, in a very natural
manner). | enclose what [ wish to insert sstead of
which is now there. I think the present wrong passage
only aboul eight or ten lines, & is | believe on the ra
of the three great sheets which are to follxw the
diagram. !

The facz &s that if my own expasition about the
Vasiable-Cards in Note D, had been strctly followed|
myselll in Note H: this error would not have o .
The confusion has arisen simply from the circumsias
of applying to the Variable-Cards, facts which relate 3
the Operation-Cards.

In Note D, it is very well & lucidly demonsirated
that every single Operation, demands the use of a1 leass
three Variable-Cards. It does not signify whether the
operations be in gefes or not. A million successive
additions +, +, +, etc., etc., ete. would each demand
the use of three new Vanable-Cards, under ordinary
circumstances. In Note H, the ervoncous Jines are
founded an the hasty supposition that the cycle, or
recurring group, of Operatum-Cards (13 ., 23], will b

Jed by a cycle, or recurring group, of Varable Cards.

I enclose what I believe it ought 10 be. If already go
to the printer, we must alter that passage in the peoof
unless you could call at the printers & there paste ove
the amendment.

1 can scarcely describe to you how very il & haras
I felt yesterday. Pray excuse any abruptness or other
unplesantness of manner, if there were any. v

[ am breathing well again 10day, & am much better
in all respects; owing to Dr. L’s remedics. He certai
does seem to understand the case, T mean the tastwent
of it, which is the main thing,

As for the theory of it, he says truly that fzme &
Prowdence alone can develop that. It is so amemalows an
allair alrogether. A Singular Function, in very deed!

Think of my having to weld (on cocasion rum ), to the
Station, in Aaif an heur last evening: while [ Suppose y
were feasting & flirting in luxury & ease at your dinn er
It must be a very pleasant merry sore of thing to have;
Farry in one’s service, mind & limbs! 1 envy you! I, pog
little Fairy, can only get dull heavy mortal, to wait on
me! Ever Yours

AL [B 3719242

Babbage made note:

CBtolady L

Wednesy July 43

Return sheer with 2 corrections
Right about card 21

requiring new Vanable [B 37192,354]
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Ada’s letter also illustrates Lord Lovelace's liberal.
for-his-time attitude toward his wife’s work. Not only
was he very suppartive of her, but he also wanted
her to have recognition from others, and hence sug-
gested that she initial the translation and notes, In
the mid-nineteenth century this was not in accor-
dance with convention; it was considered unfeminine
and in bad taste for any woman, particularly one of
Lady Lovelace’s rank, to sign any scientific or literary
work, This attitude is shown clearly in Weld’s Hustory
of the Royal Society (Weld 1848). Weld mentions that
Menabrea’s article had been translated “with copious
original notes .. . by a lady of distinguished rank and
talent,” and in a footnote he states thas he is “au-
thorized by Lord Lovelace to say that the trandator
15 Lady Lovelace,” Ada was Very uncertain, never-
theless, as to whether she should sign them or not.

and succeeding letters show her vacillating back and
forth—should she initial both the notes and the
translation, or only the notes, or neither? In the end
she initialed the notes only, putting them under the
general heading “Notes By The Translator.” Foot-
notes to the translation read, “Note By Translator,”
The explanations about the cards continued 1o
give trouble, and Ada sent an amended passage,

Ockham Park

Weddy 5th July
My Dear Babbage. | am much obliged by the contents
of your letter, in all respects. Should you find it
expedient 1o substitute the amended passage about the
Variable Cards, there is also sne other fhor! sentence
which must be altered similarly. This sentence precedes
the passage I sent vesterday by perhaps half a page or
more. Tt is where I explain that for every B afier BS,
operations (13 . .. 23) have 10 be repeated; & I believe
it runs as follows:

“Not only are the Operation-Cards preasely the same
for this repetition, but the Varsabie-Cards as well wnth the
exceplion of ome newe ome recessary 1o ntroduce B instead of B3

Sor Operation 21 (o act wpem.”

[ should wish to substitute what 1 enclase.

“Why does my friend prefer imagimary roots for ous
friendship?” — Just, because she happens to have some
of that very imagination which you would deny her 1o
possess; & therefore she enjoys a little play & seope for it
now & then. Besides this, 1 deny the Fairyimm 10 be
entirely smagenary; (& it is 1o the JSairy similies that |
suppose you allude).

That bram of mine i something more than merely
martal; as time will show; (if only my breathing & some
other etceteras do not make too rapid a progress bvnards
instead of from mortality)

Before 1on years are over, the Devil’s in it if T
haven't sucked out some of the life-blood from the
mysieries of this universe, in a way that no purely
mortal lips or brains could do.

No one knows what almost awyful energy & power lie
yet undevelopped in that wery Jittle system of mine. [
say awful, because you may imagine what it meght be
under certain circumstane

Lord L sometimes says “What a General you would
make!” Fancy me in times of socal & pohitical trouble,
(had wwrldly power, rule, & ambition been my line,
which it now never could be), |

I am doggedly antacking & sifting to the very
bottom, all the ways of deducing the Bernoulli
Numbers. In the manner I am grappling with this
subject, & wmnesting it with others, I shall be some days
upon it.

I shall then take in succnsion the afker subjects that

have been suggestied 10 me during my lLate labours, &
treat them similarly, | |

Yours Faery for ever
A AL
This being the Rent-day, I cannot see Lord L w

speak to him abourt the initials. Time enough |
suppose. [B 37192,349]

A Frnday note tells of the trouble she was sull
having with the Bernoulli numbers. To help clear
her mind she was “going out on horseback. ™ Riding
was her favorite sport and one that she shared with
Lord Lovelace. Both were keen lovers of horses, and
deeply attached to their animals. In a letter to Mary
Somerville Ada once deseribed riding as for her “the
finest of all medicines™ [S 17).

My Dear Babbage. I am in much dismay at having got
into % amazing a quagmire & botheration with these
Niembers, that 1 cannat passibly get the thing done
today. I have no doubst it will all come out ¢clear
enough wmorrow; & T shall send you a parcel up, s
early in the day as I can. So do not be uneasy. {Tho' as
this moment I am in a charming state of confusion, but
it is that sort of confusion which is of a very bublie
nature). . .. Yours puzzle-pate [B 37192 382]

e

Ada frequently went to their London house, some-

umes 1o stay overnight. in order to confer with
Babbage. It was from St. James’s Square that she
wrote him on a Tuesday at five o'clock.

I find thar I do nof come up on Friday next.

Burt if you will give me Monday Evening (1 shall
stay the might), it wall be desirable.

Meanwhile I shall ger on with the corrections & send
the papers back (o you as early as possible: only hoping
that nothing in them will oblige me to have vour
assstance. | do not think this likely,

I hope you will attend carefully ta my criticisms
about the Preface. | think them of consequence. If
Lord L- suggests any further ones, you shall hear.
Perhaps he may, Ever vours

A. L [B 37192.364)
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316 Incidentally, the published translation had no
section labeled “Preface.” There was a lengthy intro-
duction by the editor covering what had been pub-
lished on the Analytical Engine previously, as well as
a bibliography for the Difference Engine. Babbage

made the following note:

C. B.to Lady L.

Tuesday 11 July 43
Bemouillis numbers
I Diagram

v Proof of translation

ot Post answer [B 37192,366)

.
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Concurrently with finishing the notes Ada was

: correcting the printer’s proof of the translation. On

1 Thursday she sent part of it together with four
: footnotes.

i Ockham
; ‘ Thursdy

! My dear Babbage. | send you the first sheer all
corrected. | have taken much pains with it, & 1 think 1t
. very much improved.
11 The printer has made one or two paragraphs where
‘ none ought to exist: & has also mof put some words in
Ttalics that ought 1o be 50 expressed. [ have
endeavoured to indicate all this, as | best might.
: I send vou four Fool-Notes, which are referred to in
4 the proper places. | think you will like them, especially
3 the first one about Pascal's machine.

1 hope to send you the remainder of the translation
HDOrow.

My plans are again all altered. [ go on Monday for
the day only. Will you come ar three o'clock,

1 do not suppose that the notes will tuke half of the
Bt ¢ corrections which the translation does, 1 100k s0 much
: more pains with them. T hope not, for it is damnably
troublesome work, & plagues me.

o S

—
-

.
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= Pray let me know if my corrections are

imclligibk. ces \'uul\
‘ AL
‘R P.S. I mean 1o put AL A. L. 10 all the Notes, but to leave
e the translation without. |B 37192.355|

In a Saturday letter, sent by special messenger
R with an additional shilling promised for immediate
ey - delivery, Ada is very annoyed at Babbage for having
‘ altered her Note.
B Ockham
= Satdy 3 o'clock

P. S. I have been very suffering, & more off than ever
vet. But today 1 have ralbed considerably. Hang the

a whole afTair!
4 Aneals of i ——
d mm My. Dear Babbage. [ send you all exceping four pages
Vol 2.No. 4 which I cannot ge1 done 1oday, as they necesatate one

October 1960 of two troublesome alterations. You will perceive

therefore that the two parts of what 1 send do not
Sfollowe. T shall send the rest by post tomorrow,

You ought to ge: this tonight, & an additional
shilling s promised upon immediate delivery. | must
explain one or two things. | am much annoyed ar v
having altered my Note. You know T am always wil
to make avy alierations myself, but that I cannot
endure another person to meddle with my sentences.
I disapprove therefore, 1 hope I may be able to alter
the restse, supposing you have sent away the proof as
notes.

Then I cannot agree to your not having effaced thy
paragraphs. In ene instance, at any rate, if not in all, it
very necessary that the paragraph should be effaced;
it makes a division in the sense where there should be
perfect continuity, ;

In short | wn somewhat disturbed about the matte
altogether

I want to muke a slight alteration 100 in one of the
smaller Notes which [ sent; the one relating to the
substituting zero for a number that has been packed |
to the mill, , ., Yours

A AL B39

On Tuesday Ada wrote to Babbage telling hi
how she had handled the variations in the variab
and operation cards referred to 1in Note G deali
with Bernoulli numbers. ;

My Dear Babbage. T hope vou will approve of what
send. [ have taken muck pains with it. 1 have explaines
that there would be, i this instance & in many othes
a recurning group or oycle of Variable as well as of
Operation cards, & [ have (T think very judicously &
casily) touchod on the only departure from perfec
sdentity which could exist during the repetitions of {13

23), & yet have not commzlled myself by saying if
these departures would require to be met by the
introduction of one or more new ards, or not; but hay
simply indicated that as the vanations follow a reg
rule, they would be easily provided for. 1 think [
done it admirably & diplomatically. Here comes in the
mirigante & the politician’ Ever yo
Ockham AL
Tuesdy |B 57192,348)

Annoyed at Babbage again, this time for his can
lessness, Ada wrote:

Weddy nigh
My Dear Bahbage. It 15 quite evident 10 me that you
have been looking over the superreded sheet 4, instead @
the awrected one. All your remarks seem to apply 1o th
former; & the latter = passed over without notice. Praj
be wath me at Aalf past neme 6'clock 1omorrow moming, A
you can; as [ am exceedingly disturbed about it Lo
L~ 15 so vexed too at everything not being done, that
am half beside myaself,
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He is pressing me in several WAYS Just now, most
unfortunately. And amongst i1 all. | really shall be a
long time, & shall Jase my head for everyihing. Pray
look carefully over the real papers. | send them tosether
(& the superseded one 1 have put separatedly).

I really cannst believe it 1o be incorrect, for nothing
can exceed the care with which | have gone over i1,
Bur the fact is T am plagued out of my life, just now.

P. 5. T have made out a list of the operations which
calculate cack co-efficient for each variable, & have
subjoined it 10 your own memocandum. Look aver it
carefully, [B 37192,379)

In another Tuesday letter Ada wrote:

Ockhamn

Tuesdy Momg
My Dear Babbage. The bearer will | hope deliver this
by nine this evening. He is to return here as carly
lomorrow as you can let him have an answer, What
I want 1o know is this: Can you be with me in Town at
four on Thursday, in order that | may read soer aloud,
with you, all the Notes. For I cannot feel satisfied (on
re-perusing them), 1 find; withour #oing over them werk
you; before they are finally printed off

Notes 5 & 6, T have not sent you; for | cannot quite

please myself about them.

I must cither send them 10 you by post tomorrew: or
take them on Thursdy,

Can you afterwards give me Thursday avening, to go
10 the Opera.

If my servant can have a reply from you fonighe, he
will be off by daylight 1omorrow morning, If not, he
must come a5 carly as he can tomormow.

I keep back your note; wishing to consider it a lintle
more. T think it unobjectionable, as far as | have yet
considered it, Pray take care that the printing is so
managed as (0 separate distinctly the translater's notes,
from either your note, or one there is of Menabrea’s own
(sec page 36).

I shall not put’ my initials 10 my notes but [ wish
them to be Trenslator’s Notes,

There are some blanks left in two or three places, for
pages referred 1o, that 1 cannat put the numbers in for
until [ have the proofs.

Yours ever A. L. [B 37192 386)

A Wednesday note of Babbage reads:

Wedy. 261h July
Home late
Parcel & note B. [B 37192,391]

Another Babbage note with the same date reads:
Send revise of Preface. B. [B 37192.392)

On the following day Ada wrote that she expected
to have the first writing of the Notes all done by
Monday,

Ockham
Thursdy Morng 27th July
My Dear Babbage.

I cannot get on satafacrorily with either the proofs
o¢ Lhe revise, unless | have my own manuscripts for the
former, & the corrected proofs for the laner,

Pray therefore gee both forthwith, & Jet them be in
St. James” Sqre before four tomorrow.,

I am bappy 1o find that the Noges will require very
little correction indeed

To say the truth, T am rather amazed at them, &
cannot help being struck quite malesé moe, with the
really masterly nature of the style, & its superionity 1o
that of the Memoir itself

[ have made Lord L laugh much by the dryness
with which I remarked, “Well, T am very much
satisfied with thas first child of mine. He is an
uncommonly fine baby, & will grow to be 2 man of the
first magnitude & power,”

[ approve vour alteration in the preface, excepling
that I think the word “s2” comes in both awkwardly &
superfluously. Pray efface it, & let jt stand, “of the money
to be expended.” That little woed spoils it.

You will be amused, & somewhar triumphant
perhaps, when T own that | eatirely approve your
alieration of my Foot-note 10 page 622, & only find the
insertion of one single word (& thar not in the part you
muddled with), 10 be a destderatum.

Altogether | think things are doing very well_ I
expect 10 have all the Notes done by Monday; & the
subsequent Rewse of them, will probably be but a very
trifling maner.

Lord L seems pleased beyond measure, with the
very learned & knoweng aspect of my baby’s physiognomy
which be has glanced ac. Yours

A L. [B 37192.393)

The simile of comparing her article to a baby
intrigued her and she also used it in a letter 10 her
mother probably written the same day.

< -« My first-bomn is characterised chictly by stromg sense.
& a union of the most minute & laborious accuracy. . .
He will make an excellent head of (T hope) a large
family of brothers & sisters; to whom he will UMpare a
certain stared & solidd character, for which they will be
much indebted 10 him, (altho’ probably no one may
ever perceive or acknowledge his quiet & insensible
influence). . .. [L-B 42)

Now to Ada’s annoyance part of Note G wis
missing; in 2 hurried marked-over letter she wrote:

St. James' Sqre
Friday, 5 o'clock
The beginning of Note G (by which I mean the
Table & all thar precedes ) never has been returned
into my hands: a small part of the remainder was, but
that 1 speedily gave you back, & thus it is, Now printed.
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The missing part must be either at vour house or ar
the pnnters; & it seems 10 me very unlikely that you
should have retained 1t So altogether T would wager
almost anything that it is at the office; or that if Jost, it
has been lost there,

Al the same time, T have alwavs fancied vou were a
little harum-scarum & naccurate now & then abour
the exact order & arraggement of sheets, pages, &
paragraphs erc.; (witness that paragraph which you so
carelessly pacred over!)

I suppose that | must set 10 work 10 write somerhing
better, if I can, as a substitute. The same precesely 1 could
not recall. 1 think I should be able in a couple of days
10 do something. However I should be decidedly
inclined to swear af yow, [ wall allow.

I desire my messenger to wait: as it is passible you
may have something to communicate more agreeable.

I go soon after seven. [ believe I shall not be in Town
myself on Monday as I expected

Yours
A. L. [B 37192,399]

Babbage made note:

Friday 28 July

Part of Ms lost

Note G with its beautiful
Table is mssung.

In another note also dated “Friday 28 July™ he wrote:

Notes on Menabrea’s
Paper
Will obey summons
here for earlier hour, [B 37192,394)

A happy note was made on the next day:
Sat 29 July, Missing Mss found, [B 37192,404)

The month of July had been one of intensive
activity on Ada’s part, She frequently went to Lon-
don, usually by rail, from their Ockham estare. In
addition, letters and notes flew back and forth be-
tween her and Babbage, with their servants often
serving as messengers. Occasionally a letter was re-
ceived and a reply sent on the same day. In these
da)& of telephones, copying machines, and type-
writers, it 15 difficult 10 assess the extra energy .:ml
time needed to write everything out in longhand.
Often not fecling well and with family cares in the
background, Lady Lovelace was understandably up-
set when others” carclessness added 10 her burdens. A
Sunday, July 30, letter tells of her vexation at the
printer’s mistakes, and she requests Babbage to see
about it immediately.

[ am bevond measure vexed to find that instead of
inserting my covected Table in the Revise .. . they have
left it exactly as it was before, Pray see about 1t
immediately. It & exceedingly careless & annoying.

her accomplishment.

Out of seseral comrections made, not one & ins :
neither are the Upper Indices added; nor the lmle
Foot-Noze. I send vou back all the latter part of the
Revise, & the corresponding proofs, that you may g
10 the matter focthwith. I cannot account for such
neghgence. . . .

[ find myselfl in some distress for the orgomal Memg
which you should have sent me back. ;

I do not think you possess half my forethoughrs, §
powers of foresecing all posstble contingencies | probaky
& improbable, just alike). —

I am glad 1o see the sheets | return so desw on the
whole. i

Tomorrow T expect 10 send you up the rest of th
Revise, & Note A by my governess, in the middle o
the day, & more by post. %

I will work most diligently, but T wish 10 revise
Notes myself. You might send some one down hen
moment you get them; & T would attend immediately:
send them back by (hc SAME Of some o(hcrspeccal

appended 1o Herschel’s examples of Fenite Dgﬂ'am
This will familiarize me a little with the subject; by
must get vaniows other papers, referred to by vou at th

end of the examples.
The paper of Murphy's T want is entitled,

“Elementary Principles of the Theory of Electricity,

How pery carcless of you to forget that Note; & hoy
much waitmg an & service you owe me, 10 COMpensay
I am in good spirits; for T hope anothber year will
make me really something of an Anelyst. The more I
study, the more insatiable do I feel my genius for i i !
be.
I do mat believe that my father was (or ever could
have been) such 2 Poet as [ skalf be an Amalyst, (&
Metaphysician), for with me the two go together
indissolubly. Yours
A. L [B 371924

The next afternoon she was still feeling dated

Monday aft

There 15 not much correction for Note A; (1 send
the whole of it), and of these the chief part T think an
merely paragraphs o be effaced, & slops ta be inserted or
altesed, T cannot refrain from expressing my amazeme
ar my own child, The pithy & nizorous nature of the sg
seem 10 me 1o be most striking; and there is ar times
half-sativical & Aummorous drymess, which would [ suspect
make me a most formidable reviewer, [ am quilc
thunderstrick at the power of the writing. It
espeeially unlike a woman’s style surely: but neither o
I compare it with any man’s exactly.

It is my intention ar some future time, when 1
knowltdgr enough, to review Whewell's works. —

Do you not pity him? And yet the beauty of it
would be that [ should never say one single ostexsibéy
cutting, or harsh, or condemnatory thing.
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By the way, I want to ask your advice about a more
immediately practieal marier., 1 wish 10 review Ohm's
little work. | have much 1o say upon it My review
however would not be o very long one

Could it be put into the Philosophical Magazine, do
You suppase? I do not know if they review books ar all,
in that publication,

1 shall noe probably begin the review just yet, Bue |
am likely 10 have it done sometime this autumn; or
within the year. Of course I shall submit it 1o you, &
also perhaps to some others. T don't pe! know guite
enough 10 be sure always of the solidily or apperiteness of
all my views.

By the way, there is a thing which must be seen 1o
in the Notes & Translation; owing 1o the former no
having been yer properly pared T am unable 10 give the
carrect numerical references 1o the Pages in various
places, as they ought ulumately to be.

Likewise the Nores should have 4. A L. appended 10
them. I do not mean the Footnotes, only Notes A_ B, C,
D, E, F, G, the illustrious ceven!

You have now the whole of the Reause,

I teust that all of Note G was found, There is bur 4
very little bit of it indeed. yet sent 1o me.

I can correct the #roaf of it in an hour or two, when |
et it

Expect 2 parcel from me tomorrow, with the
remaining proofs of the Notes.

A A L. [B 37192,339]

Apparently these reviews. if actually done, were not
published.

At first cross, then conciliatory, on Tuesday Ada
wrote Babbage:

Ockham
Tuesday afternoon

I am half beside myself with hurry & work. I could
not ger anything done in time to send by coach this
morning, & now [ am obliged still 10 retain one sheet;
which however | hope to send you by an cocasion
tomorrow afternoen.

Note B has plagued me to death: altho’ | have made
but little alteration in it. Such alterations as there are
bowever, happen 16 have been very tiresome & to have
demanded minute consideration & very nice
adjustments.

It = a very excellen: Note.

I wish you were as accurate, & as much to be relied
on, as [ am myself,

You might often sane me much trouble, if you were:

you in reality add to my trouble not
mn tly, and there is at any rate always the
anxsety of deadting if you will not ge1 me into & scrape;
even when you dont,

By the way, I hope you do not take upon yourself 1o
alter any of my corrections.

J must beg you not They all have some very
sufficient reason. And you have made a pretty mess &
confusion in one or two places (which I will show you
sometime), where you have venrured in my MS%. w0

inserl or aiter a phrase or word; & have utterly muddied
the sense,

I could not conceive 2t first in one or twe places
what had happened to my sentences; tho' [ soon saw
they were patch-work & nor my own; and found it o on
referning ro the MLS.

I fear you will think chi o very erois Jeteer, Never
mind. [ am a good linle thing after all.

Later PS, 1t is impassible 10 send you anything but
Notes B and C; (& this pantly owing to some wiong
references & blunderations of your own). -

Do not be afraid, for T will work like the Devil carly
tomaorrow moming, [B 37192,414)

The next day at four o’clock she wrote him:

Ockham
Weddy, 4 a’clock

After working almast incessantly since 7 o'clock this
maoening, until am firced 10 give in from sheer
mability 10 apply loager, T find only the sheet I enclose
quite completed. T shall however send a servant up
tomorow morning by a ten o'clock raimn, o take you
all the rest, so thar you will have it almost as soon as
ths letter.

You cannot conceive the trouble I have had with the
trigonometrical Note E! —

In fact no one b me, [ really believe, would have
dogpedly stuck to it, as T have been dotng, in all its
fecessary minute

T am very uneasy ar not hearing from you as I have
expected o do both yesterday & today, & fear some
disaster or other, | hope alf of Note G is forthcoming; &
I also hope you have received all my Communications
salely

I think yew had better o the secomd revise of the
translation for me. If you will compare it carcfully with
My first resise, it can hardly be necessary [ think for me
10 g0 over it again

I suppose [ ought to take it for granted that no mews
&5 good news, but I am in a sad fidgee. Yours ever

AL
Turnaver

I'have sent you, sinee Satdy, the whole of the revised
translation, and the corrected prools of Nates A, B, C. 1
serd with this a portion of Notes 1) and E. Tomorrow
morning, I shall send you the remainder of these two,
& all of Note F

The very little bit I have of Note G I shall retain 1
I get the remainder.

T hope they are getting on with all thay is already
sent back, (B 37192,388)

By ten o’clock that night she had to give up gerting
it all done.
Wednesday Evening
10 a’clock
I send you what 1 have done of Note E, which is not
nearly all, So you must not Judge of it as it is. I am
becoming sadly overuwrked, & have scarcely brains left
for anything. —
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I wonder how you will like my further addition to
the upper indices. I half fear s, But I can cancel it, if
you disapprove. No more tonight, for I can neither
talk, write, nor think common sense. And yet I fecl
more like a fairy than ever. (But [ suppaose that wdea is
uncommen & NOL cawtrmon sense).

Yours
Addiepate [B 37192,390]

The work was nearly finished and on Saturday
Babbage wrote:

My Dear Lady Lovelace

I send you back the revise and its alterations. You
had bester return this by pest to

Mr. Taylors Pnntung Office
Red Lion Court
Fleet S

I shall send the final revise of the Trann. waight so
that they will then commence putting it into pages 1
have suggested two amendments—

I vend in anather cover the last of the notes, and the
great Notations. I waited with some anxicty for a
communication from you yesterday.

Today I saw Wheatstone and proposed to him a
plan which will fulfill & your cond:tions and some of
mine  He approves of it and thinks it will be adopted.
If 1t 15 I shall write by Maonday's post,
Sat. Eve.

Ever truly yours
5 Aug |L-B 168]

CBR

Babbage was very pleased with Ada’s Notes. Ap-
parcntly, at this point, he felt that Ada should with-
draw the paper and prepare another version under
her own name. He was annoyed by her refusal to do
s0 and wrote a somewhat hurt reply:

My Dear Lady Lovelace

[ leave the M and also the proofs of the Notes T
recd last night and promised to zend this evening,

T will write to Printer to say you will send them up
by post direet to them.

This direct communication will save lume and there
i5 very little 10 spare for the Number ought to be out in
the course of a very fow days

T have nothing to add art present except that you did
me an injustice in supposing I wished you to break any
engagement with the Editor. I wished you 10 ask him
o allow you 1o withdraw from it. Had the Editor been
in England [ believe he would at my request have
inserted my defense” or forbam to have printed 1he

B — - —

" Presumably, the “defense” mentioned referred to Babbage's
problems relative to financal suppon by the government, Prob-
ably this was the statement publshed i the Phrloophrel Magazave,
September 23, 1843, It explained that “The rules peescribed for
the publication of the Fareign Scientific Memoirs peevented the
Editor from insening;, - . . facts connected with the history of Mr.

October 1980 Babhage's Cakoulating Engines.™

paper—As it stands | have done all 1 can at presensy do
10 defend myself and having failed in the most
important part shall make the best | can of the ress.

Ever Truly You
21/2PM. C Babbage '
Tuesday
Doeset Se.

8 Aug 1843 [L-B 168)

Ada’s view of the disagreement is given in a lene
she wrote to her mother the same day Babbage hag
written the above letter to her. To add to Adas
vexations during this hectic period, her mother had:
again involved her in the Medora affair. Misunders
standings developed and Ada wrote; ]

St. James'
Tuesday 8th

. T must tell you thar another resson why [ have ng
been writing to you (as 1 did not perceive immediate
call for it), is that I have been harassed & pressed ina
most perplexing manner by the conduct of Mr. 3
Babbage. We are in fact af fsoe: & 1 am sorry 1 have
come 10 the conclusion that he is one of the most :
impracticable, seifich, & intemperale persons one can have
to do with. 1 do not anticipate an absolute aliematan
between us; but there must ever be 2 degree of coolpe
& reserve | fancy in future. T have had in W’s [Lord
Lovelace] absence, to act quite unadvised in the
matter: but 1 am happy to find that W- & Wheststone
entirely approve my conduct & views. I declared at
once to Babbage, that no power should induce me to
lend myself 10 any of his quarrels, or 1o become in any.
way his orgen; & that I should myself communicate ina §
direct manner with the editors on the subject, as 1 did
not choose to commit a dishonorable breach of
engagement, even to promote kis advantage (if it were
to his advantage which 1 doubted). ;

He was furneuws; 1 imperturbable & unmoved. He will
never forgive me. I had tried 10 conciliate & quictly w
advire & suggest, until T found that it was necessary to be.
very determuned & explicit. Pray forgive my forcing on
you at this moment, these painful circumstances in
another matter,

[ only want you 10 understand that all my fime & my
energy have been miserably absorbed the last few days;
for what between Babbage & the editors, both pressing
hard in different directions, [ have been tom to pieces;
& as | heard nothing more from any one, of the E. 1.
[Medora] affair T really endeavoured to forget for & few
days all i1s tortuous & villainous implications. . . . :
(L-B 42}

The next few days were filled with corrections and
discussions with the printers, but at last the paper
was finished. Ada wrote Babbage a twelve-page lex-
ter, much marked over, in which she tried to explain
her position to him.



321 Ockham Park the question how far you can subscribe 1o my
Monday 14:h August 1843 conditions or Not. | LIve 1o poy the first choice & offer of
My Dear Babbage. You would have heard from me my services & my intellect, Do not hightly reject them, |
several days ago, bur for the hot work that has been say this entirely for yowr aon sake. believe me. . _ |

going on between me and the pnnters. This s now all
happily concluded. | haye endeavoured to work up

everything 1o the utmost perfection, as far as i goes; &
am now well satisfied un the whole, since 1 think thar

She then went on 1o lay down three conditions for
her waorking with him:

wenthim the sphere of aims 1 ser oun with, & in accordance Fiestly: Al I want to know whether if | continue 1o
with which the whole contents & arrangement of the work on & afout your own grear subjecr, yvou will
Notes are shaped, they are very complete, & even undertake 1o abide wholly by the judgement of myself
admirable, T could s do the thing far better, but this (or of any persons whom You may now plesse to name
would be setting out upon a wholly different bag;, as referees, whenever we may differ), on alf practical

I sy you would have heard from me before, Your matters relating to whaterer cam invofve relatfaons with any
note (enclosed on Monday with my papers ele), is such Jellao~creature ov fellsw-creatures.
as demands & very full reply from me, the writer betng Secondly: Can you undertake L0 gIVe your mind
50 old & so0 esteemed x friend, & one sehase gemaws 1 mot wholly & undrordedly, us a primary object that no
only so fughly appreciate myrelf et wesh to see Sairly LngAgement is to interfere with, to the consideration of
apprescated by others, . . . [B 37192.422 all those marters in which T shall At e require your

intellectual asgstance & Supwersteion; & can you promise
not to slur & hurry things over; or 10 mislay, & allow
confision & mistakes to enter into documents, erc.?

Ada knew that Babbage felt that she had misun-
derstood him just as so many others had done duning

his lifetime, and that he was hurt by this. She will Thirdly: If T am able to lay before you in the course
felt, however, that she had no right 10 withdraw the of a year or two, implicit & honorable propositions for
article, or even, as he had put it, to ask the editor 1o creculing your engine, (such as are approved by persons
allow her o withdraw it. The fact that he was her whom you may nes name to be referred to foe their
friend and wished it was no real reason for her to do approbation), would there be any chance of your .

0. She did not claim that her views were “higher, allowing myself & such Sl e o Mitiucn
Jjuster, & wiser” than his. It was merely that she muse oo Your own uedivded cncrgics 2 CEvaC 20

the execution of the work; & all other matters being
arranged for you an terms your won friends should
approve.

You will wender over this Jast query. But, I strongly

stick to her moral standard, “such as it was,” as long
as it was hers, She acknowledged that her way of
seeing things might be as far from the truth as his,

to that, as well as the futileness of it, she would advise you not 1o reject it as whimsical, You do et

not try to change his views, know the grounds I have foe believing that such a

It was important 10 Ada, nevertheless, that Bab.- contingency may come within my power. & I wish o
bage believe that she sincerely felt that, by allowing know befare | allow my mind to employ its cnergics
the article to appear, she had done him more good any further on the subject, that I shall not be wasting
than she would have if she had taken any of the thought & power for 50 purpose or result
courses he had suggested. She felt she had a right to
expect from him the belief thar she had “sincerely It is intriguing as 10 Just what Ada had in mind.
& honestly taken this view.” Even more intriguing is Babbage's own reaction to

Then, as if she were certain that they would remain  the conditions. Although his subsequent answer
friends, she went on ro discuss what she should do in would seem to indicate that he had been entirely
the future. In vague terms she outlined a propasal 10 won over by her letter, at the top of her letter, in

Babbage for her services, what appears to be Babbage's handwriting, is the
I must now come 10 practical guestion respecting the penciled note:
future. Your affairs have boen, & are, deeply occupving Morning 15
both myself and Lord Lovelace, Both our thoughis as Saw AAL this morning and refused
well as our conversation have been camest upon them, all the condiriona,

And the result i thar T have plans for you, which I do
hink fit at present to com b i b
::i;h‘;‘ sb;;]‘:’.(l g ol 'mmulm(:al * :’:;ue ut.(s We do know from Ada'’s letter of August 15 to her

s of my time & pen into the service of some other mo(hq that shc.h:ld come to London thar day, but
:"’:"' department of truth & science, aceording 1o the reply 1 there is no mention of a meeting with Babbage,

) receive from you to what I am now ing to state. I do Ada wanted all to be clear between herself and
2. No. 4 going

bor 1960 beseech you therefore deeply & seriowsly to ponder over Babbage. No doubt she was thinking of their recent
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disagreement when she wrote in the same letter
quoted above:

At the same time, [ must place the whole of your
relations with me in a fair & jus: light, our motives, &
ways of viewing things, are very widely apart; & it may
be on various questions for vou 1o decide how far the
advantages & expediency of enlisting & mind of my
particular class in your service, can over-balance the
annoyance to you of that discrepancy on perhaps many
eccasons. My own uncompromising prnciple s to
endeavour 16 love tath & God before fame & plory or even
Just appreciation; & to believe gencrously & unwaveringly
in the gvod of human nature, (however dormant &
latent 1t may often seem),

Yours & 10 love truth & God (yes, deeply & instantly),
but to love fame, slory, honsur, yet more. You will deny
this; but in all your intercourse with every human being
(as far as I know & see of it), it is a fractically pasamount
sentiment. Mind, I am not Mameng it [ simply state my
belief in the fact, The fact may be a very noble &
beautsful fact, That is another question. _ . .

Afier admiuting that she also had ambition she
added:

I wish to add my mite 1owards expounding & tatespreting
the Almighty, & his laws & works, for the most
ellective use of mankind; and certainly, I should feel 1¢
a small glory if [ were enabled to be one of his muost
noted prophets (using the word in my own peculiar
sense} in this world. And [ should undoubtedly prefer
being knoww as a benefactor of this description to Aeng
equally great in fact, bue promulgating truths from
obscurity & oblivion
At the same time, T am not sure 1hat 30 vears hence,

I may put even so much value as this, upon human
fame. Every year adds to the unlimited nature of my
trust & hope in the Creation, & decreqses my value for
negatiations with mankind sxcepreng as His minester; & in
ths point of view 1hese relations become greatly more
interesting 1o me. Thro’ my present relations with waw,
I am doubtless to become fit for relations of another
order hereafter; perhaps derecily with the great Power
Himself, Of course, my view rEXpeCTing every even
casual social contact & intercourse, takes a
corresponding colour; & will do so increasingly if thar
view should become more confirmed, |

Now it was for Babbage to decide. but he must
recognize that their principles did no entirely accord

at present. She concluded her letter with a request
for a visit:

Will vou come kere for some days on Monday. 1 hope
s0. Lord L-is very anxious 10 see & converse with you;
& was vexed that the Rail called him away on
Tuesdav, before he had heard from voursell your own
views about the recent afTair,

I sadly want vour Caleulus of Fusetions. So Pray get it
for me. [ cannot understand the Exaraples

" This fooenote was left in the puablished paper

I have ventured inserting to one passage of Noze
small Foot-Note which I am not sure is quile tenable. §
53y in it that the engine i remarkably well adspeed
include the whole Calewlus of Finite Differences & |
to the computation of the Bemoullian Mumbers by meam
the Defferences af Nothing, as a beautiful example, for th
principle. [ bope it is correcely the case? ;

This lester is sadly altered & corrected, Never ming
thar however.

I wonder tf you will choose to retain the lady.
N your service or not. Yours ever most sincerely,

A A L. |B 3719242

The next day Ada wrote her mother from
James’s Square, where she had traveled that mo
from Ockham Park,

St. James' Sqre.
3 o'clock, Tuesdy, 15:h A :

- W said that if T had time, 1 might as well write
you a line from Town. I think he said he had not
mentioned to vou in his this morming, that T was
uncxpectedly summoned by the printers, who needed
further supervision; & as it is actuatly b be ot 1
understand tomorrow, there was no time for past-
communications. :

No one can estimate the trouble & mterminable
of having 10 revise the printing of mathematical
formulze. This is a pleasant prospect for the future: a
I suppase many hundreds & thousands of such
formulae will come forth from my ped, in one way of
another, ]

You will recezve a few copics (amongst a hundred
that are printed separately for me). But where & Ager
shall I send them, | |, .

I am uncertain as yet how the Babbage business will
end. He has written amkindly w0 me. For many reasoas
however, I still desire 10 wont upon his subjects & 4
aflairs, if [ can do 5o with any rewsonable of =
peace. 1 have written 10 him therefore, very explicicly;
slating my own condeloons, without which [ pasitively
refisse (o take any further part s conjunction with ki,
upon any subject whatever. He has so strong an ides, I
suspect, of the advantage of having my pen as his servant
that he will probably vield: 1ho' I demand very strong
CONCESIons.

If he does consent 10 whart T propese, I shall probably
be enabled to keep him out of much hot water; & to
bring his engine 10 a cansummation, (which all T have
seen of him & his habits the last 3 months, makes me
scarcely anticipate it cver will be, unless some ope
really exercises a strong co-ersive influence over him}.
He is beyond measure careless & desultory ar times. T

shall be willing to be his Whipper-in during the next 3
years, if | see fair prospect of success. Much of this is
W’s suggestion; (altho' W- thinks B conduct 1o me
has recently been cery blameabie). . | [L-B 42]
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In another undated letter to Babbage she wrote,
"I am reflecting much on the work & duties for you
& the engine, which are to occupy me during the
next two or three years 1 suppose: & I have some
excellent ideas on the subject™ [B 37192,335).

The quoted excerpts indicate that she did hope 10
help him bring his engine 10 completion. She and
Lord Lovelace felt he needed someone to keep him
at i, or it would never be completed. She was
apparently willing o dedicate herself 1o this for a
few years, and they seemingly felt she had a fair
prospect of succeeding. Unfortunately, apparently
nothing came of her resolve, Although they remained
good friends, if they did collaborate again on any
scientific projects, it did not result either in any
known publication or in Babbage completing his
machine.

An August 18 note from Babbage 10 her indicates
that she had asked him for drawings of his engine.

My Dear Lady Lovelace

I much fear the drawings will not be very
intetligible. They were never published and only a few
proofs were taken. I will endeavour to find 2 complete
sct and bring them with me on Monday.

The three papers you mention were &/f published in
the Phil. Tramuactions. I have been 1o see of Maynard
the Math. Bookseller can procure them for you. I have

1o copy except those of the two first papers interieaved,
with which I will trust you with, hoping it may be
returned, Ever most truly yours
18 Aug. 1843 C. Babbage

Dorser St. [L-B 168)

Ada’s letters to her mother indicate that her rela-
tionship with Babbage was getting back on a friendly
basis. On Tuesday, August 22, she wrote, “Babbage
is Aere; kind & cordial. All right!” On the next day,
Wednesday, she claborated, “Babbage & I are [ think
more friends than ever. I have never seen him so
agrecable, 50 reasonable, or in such good spirits”
[L-B 42].

This leter also reveals her plan 1o go on working
and writing, as well as their pride, especially Lord
Lovelace's, in her work. (Anna Jameson, 10 whom
Ada had sent a copy of the paper, was a family friend
and a popular author, sspecially noted for her writ-
ings on art,)

Ockham
Weddy 22nd Augs:™
Dearest Mama. .
The “publication” named by Mrs. Jameson is of

course the translation & Notes. Since no particulay
secret has been made about it, & no one has bern

or 1980 " This was actually Auguse 28, 1843,

particularly desired not to mention it, & in fact W &1
have treated it quite as a matter of course, not waorth
cither making a mystery of or particularly procluiming,
[ think it very natural thar many persons must be
acquainted with the fact that T have been writing
somcthing or other.

And we are by no means desirous of making it i
secret, altho” T do not wish the emporiance of the thing 10
be exaggerated & over-rated.

As this publication will be fallowed up by athers, (on
probably various subjects), & ac | am now complercly
tied down & committed 16 the scientific & literary line,
we are rather desirous than otherwise that there sy
be an impression of such being the case. William
especially conceives that it places s in 2 much Juster &
fruer position & light, than anything else can

And he tells me that it has already placed &int in a
far more agreeable pasition in this county, Besides the
many otker motives which concur 10 urge me on to
perseverance & success in a studious & literary career, |
must name how very important an addition it is to
their might that 1 see W laoks 10 it as what is 10 place
Aim (even more perhaps than myself) in the most
advantageous & narural position, from its vasious
indirect effects,

Oh dear! How mercilessly he carried off my proofs &
revises 1o some of his fends who came here: despite
my remonstrancex as to their bloted & unintelligible
state!— .. _ [L-B 42]

Regardless of Lord and Lady Lovelace's willing-
ness to have her acknowledged as the author of the
Notes, the use of the initials led 10 considerable
speculation at the time as to just who A. A. L. was.
A letter of Prince Camille de Polignac, son of the
minister of Charles X of France, reveals thatr Mena-
brea was onc of those who puzzled over it. He wrote,
"General Menabrea himself was very much surprised
to find his memoir not only accurately translated,
but with interesting scientific commentaries added
to it, by an unknown author whose initials he could
not connect with any of the mathematicians of the
day. After diligent enquiries he was informed that
the author was Lady Lovelace, Lord Byron’s only
daughter” (Moseley 1964), In 1911, ar the age of
cighty, the prince wrote Lady Lovelace’s daughter,
then Lady Anne Blunt, asking if it were indecd true
that her mother had written it. She proudly replied
that it was. The prince then wrote agamn, thanking
her for helping him confirm something of such sci-
entific interest, and gallantly added, “Be assured that
I have a keen appreciation of the filial sentiments so
handsomely expressed in your letter, and trust that
your Kind instrumentality will help to revive before
the scientific world the merits of your departed

mother, and shed a new lustre on her memory™
(Moseley 1964).
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Ada in another comment on her own work wrote:
“This engagement has been in some respects arduous
& troublesome; & it will probably bring me in but
little return of reputation or fame (which were indeed

no part of my motive when | undertook it); for there
15 more of guiet patient labouwr & sndustry in it, than of
brilhancy or attractiveness. . . . But I am glad to have
got laundztd, in however kumb!{ & dry a form™
[L-B 173].

Lord Lovelace’s pride in his wife's accomplishment
is further revealed in a letrer he wrote her.

Ashley Combe Sunday mg

Dearest bird . ..

In the afterncon Eb-n & I took a walk along the
Ashwater path. . ..

As he was speaking and enquining after you this my.
I told him a litthe the reasons why you went so little
into any society—health— & pursuits which later |
said were of such a nature as rather 10 exclude the
world 1n its ordinary way- - even if you had health
which would ar all admirt of your entering into its
pursuits  which was not the cxe. The conversation
insensibly led me to mention what you had been
occupred about and it ended by my telling bim the
analytical engine had been the subject and [ gave him
a copy of the translation—I was glad 1o do this on
another Acct. I saw that he partook of the ervoneous
impression commeon to others respecting Babbage
which the latter complained of —and 1 told him there
was in the copy a full account of the state of the matter
as far as the govt & public had been concemed in a
pecuntary paent of view. He seemed quite astonished
when 1 told him of the expense at which Babbage was
now promoting the engine at his own expense [rom his
own monies—and [ caused him fully to comprehend
this because though Babbage may be blameable from
has inflexabelity and pique—he ought to have the credic
which he deserves, of pursuing science for its own sake,
& with pesthumous views rather than any hope of
present distinction while he denies himself every
gratification for its sake. My dearest [ hope T have not
done amiss in letting so much be known about you—1
did not parade the information—bat [ did not wish
cither 10 be mysterious with him about you. 1 believe
him to be very discreet and careful, & there 15 at the
same time 2 high mindednes about hins which grows
upon me. [ think too you will admit that it s desirable
that some of our & his less discrees but very worthy
relatives should know a little the reason why they can
know & understand you so little & that 1t s well to
1ake such apportunities as may occur for allowing such
information 1o ooze out.

No letter from you today but one from the hen
which [ answes. L. [L-B 339|

In a letter 1o his mother-in-law, Lady Byron, Lord

Octover 1800 Lovelace wrote: “We had a neighbour or two to dine

ently had decided not to do. (Among Ada’s papen

latterly—and last Evg, the sweet sounds of the h
were heard too—to my (scarcely less than ¢ i
delight.” T am very glad that there has been 1
little intercourse with the one or two nelg'hboun
boast of for besides their being as they must be sty
with the grandeur & nobleness of her intellect—ghy
has but 10 be natural to be as much loved as she is g
be admired & wondered at—" [L-B 339, ,

On August 25 Charles Wheatstone sent Ada ¢
following letter:

I called yesterday at the printers and was infoen
that a separate copy of your paper had been fo
by past to Ockham and the new number of the
Scientific Memoirs sent to St. James' Square.

I made no stipulations whatever with My, Taylor
when he sent Menabrea’s paper for translation, and the
only arrangement made since bas been that you shog
be allowed to have for the mere expense od“paper and
print 100 copies and Mr. Babbage 50. He is desirous of
knowing what to do with the remaining 99 copaes.

If you have made up your mind nat to undertake
the transfation of Seebeck™s memoir in the Transactio
of the Berlin Academy, the volume which T sent for th
prurpose had better be returned 10 Mr. Taylor.

I have so much on my hands at present that Tam
unable to leave home, but should you remain at
Ockham over next week it will give me great pleasure
10 pay you a visit on the ensuing Saturday (Sept 2d).
fear however, from what I hear, that you will have Jeft
before then for the Coast of England. [L-B 175)

As noted in the above, Ada had another paper
from Wheatstone for translation, which she app

the authors noted a sheet on Seebeck in rough draft)
Also in another undated letter 1o Lord | e,
which must have been written a short time p
ousl)-. Ada wrote:

Wheatstone has been with me a long while today, &
has taken my translation away with him, after reading
it over with me. [ hope to receive the progfs of it for
correction. by & bye; as | erust Taylor will not reject it
I am now translating a beautiful Ttalian ssentific
paper. . .. [L-B 165]

Alfred W. Van Sinderen, a private collector of
Babbage materials (Van Sinderen 1980), has sent u
a copy of a letter in his possession, dated simp
“Wed,—6th Nov.,” from Lady Lovelace to Charles
Babbage. In it reference is made to an article she had
written and hoped to have published in the Quarterly.
Apparently this article was never published; no other
mention of it has been found.

" Lady Lovelace was proficient on the harp,
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325 On September 9 Babbage sent a very fnendly note: find indications of the necessity of repose after a lcml
i L ir I 3
My Dear Ly Lvetc e O e
I find it quite in vain to wait until T have Ieisure 50 1 Dyt B C Babhage '
have resolved that I will leave all other things undone ) 2 ”

and set out for Ashley taking with me papers envugh
to enable me 10 forger this wordd and all 1z troubles
and f possible its multitudinous Charlatans
everything in short but the Enchaniress of Numbers.
My oaly impediment would be my Mother's healih
which is not ar this moment quite 5o good as T could
wish. . .
Farewell my dear and much admired Interpreter.
Ever Most Truly Yours,
C. Babbage [L-B 168)

Ada received congratulatory letters from many of
her friends, among them Mary Somerville and Au-
gustus De Morgan. Mrs. Somerville congratulated
her in the highest terms, but was concerned about
her health. She wrote:

A thousand thanks my dear Lady Lovelace for your
kindness in sending me a copy of your publication on
Babbage'’s machine the whole of which but especially
the notes T have read with the greatest imerest and
mast sincerely congratulate you on the proficiency you
have made in the highest branches of mathemarics &
the clearmess with which you have ilustrated a very
difficult subject and I am sure My, Babbage must be
truly gratified in having such a commentator. [ only
fear you have been working 100 hard as | hear from all
our mutual friends that you are thin and not in very
strong bealth. I hope you will take care of yourself &
remember that to be able 1o work long you must take
itin moderation, . . . [L-B 174]

Ada respected and loved Mary Somerville, so 10
receive such praise from her was very pleasant, but
it was the letter from De Morgan that especially
pleased her. So happy was she that she could not
resist sharing his letter with Babbage, telling him
that she had never expected that De Morgan would
view her crude young compasition so favorably. Bab-
bage replied:

My Dear Lady Lovelace

I enclose the letter of De Morgan. I hope 1o be able
to bring with me a final proof of the Statement in
which the dates of every fact are clearly set out.

It is graufying 10 me akso: for you know | had
arnved at the same conclusion. You should have
writien an original paper.

The postponement of that will however only render

Tucsday 12 Sep. 1843 (I-B 168]

De Morgan, like Mary Somerville, worried about
Ada working too hard and overtaxing her frail
strength. Her mother very wisely saw the good effects
that Ada’s success had on her and on Januvary 2
wrote De Morgan:

I find both from your letter 1o Lady Lovelace &
from Mrs, DeM's to-day, that you are mast kindly
anxious to prevent Lady L from injuring herself by
mathematical study —but [ feel apprehensive that thas
caution may be carried t00 far I have at all umes
ubserved that she was the better for pursuits of that
description —& if she would but attend 10 her stomach,
her brisin would be capable even of mare than she has
ever impased on it —notwithstanding the very
annoying circumstances which attended her Babbage
pubn- (I mean the quarrelling, & the pressure as to
time) I thought the effects on the whole beneficial 10
her.— 1 certainly have never known ber in so
satisfactory a state of mind as since thar tme, though |
should not wish so equal an effort 10 be frequently
demanded of her. After the weeks which I passed with
her at Bristol, it is impassible for me 1o share in the
extent of apprehension entertained by some friends
who judge from report instead of observation The
consciousness of making progress in science Seems o me
an exsential element in hey happiness, & appears not
Jess desirable to Lord Lovelace than to myself. | |
[L-B 67

De Morgan was not entirely convinced. He be-
lieved in the popular theory of the time that a woman
was not physically strong enough to endure intense
concentration of the mind, He was particularly well
suited 10 judge Ada’s abilities, having guided her
studies for several years immediately prior 10 her
writing the Notes on Babbage’s engine.

My Dear Lady Byron

I have received your note and should have answered
no further than that I was very glad 10 find my
apprehension (of being a party 1o doing mischief if T
assssted Lady Lovelace’s studies withour any caution) is
unfounded in the opinion of vourself and Lord
Lovelace, who must be better judges than | am, on
every point of the case but one, and may be on thar
one. But ar the saume time it is very necessary that the
one point should be properly stated.

Y T — . ———— R ——

——

it more perfect. ., " Note that in Babbage's September 9 letier 1o Lady Lovelace he
I have been making vast resolutions of unbounded wsed “Interpreter.” One wonders what caused him now to write

work during my vasit; but in preparing the materials 1 “Interpretress.”
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I have never expressed to Lady Lovelace my opinion
of her as a student of these marters: T always feared
that it might promote an application 1o them which
might be injurious to 2 person whase hodily health is
not strong. [ have therefore contented mysell with very
good, quite right, and 5o on. Bui I feel bound to tell
you that the power of thinking on these matters which
Lady L. has always shewn from the beginning of my
correspondence with her, has been something so utterly
out of the common way for any beginner, man or
woman, that this power must be duly considered by
her fniends, with reference to the question whether they
should urge or check her obvious derermination 10 ry
not only 1o reach but to get beyoad, the present
bounds of knowledge. If you: or Loed 1. oaly think thar
it is a fancy for that parmicular kind of knowledge,
which, though unusual in its object, may compare in
intensity with the usual 1asies of a young lady, you do
not know the whole. And the same if you think that
desire of distinction is the motive, science one of many
paths which might be chosen 1o obtain it. There is
casily seen to be the desire of distinction in Lady L's
character: but the mathemartical turn is one which
opportunity must have made her take independemly
of thar.

Had any young beginner, about 1o go 10 Cambridge,
shewn the same power, [ should have prophessed first
that his aptitude a1 grasping the strong points and the
real difficulties of first principles would have very much
lowered his chance of being senior wrangler, secondly,
that they would have certainly made him an onginal
mathematical investigator, perhaps of first rate
eminence,

The tract about Babbage’s machine is a pretiy thung
enough, but T eould T think produce a series of extracs,
out of Lady Lovelace's first querws upon new subjects,
which would make 2 mathematician see thar it was no
criterion of what might be expected from her.

All women who have published mathematues
hitherto have shewn knowledge, and power of getring
i1, but no one, except perhaps (1 speak doubtfully)
Maria Agnesi, has wrestled with difficulties and shewn
a man's strength in getting over them. The reaton in
obvious: the very great tension of mind which they
require is beyond the strength of a woman's physical
power of application. Lady L. has unquestionably as
much power as would require all the strength of a
man’s constitztion to bear the fatigue of thought 10
which it will unguestionably lead her. It is very well
now, when the subject has not entirely engrossed her
attention: by and bye when, as always happens, the
whale of the thoughts are continually and entirely
concentrated upon them, the srugele between the
mund and bady wall begin.

Perhaps you think that Lady Lo wall, like Mrs.
Semerville, go on 1 a course of regulated study, duly
mixed with the enjoyment of society, the ordinary cares
of lifc & &c. But Mrs. Somerville’s mind never led her
into other than the detals of mathematical work: Lady

L. will take quite a different route. It makes me spile
to think of Mrs. Somerville’s quiet acquiescence in

imnocance of the nature of force, saying “i s dv/dy™ a 3

math. formula for it) “and that is all we know aboys
the matter”—and 10 imagine Lady L. reading this,
much less writing it.

Having now 1 think quite explained that vou mast
consider Lady L’s case as a peculiar one I will leave it
to your better judgment, supplied with facts, only
begging that this note may be confidential.

All here peetty well; T hope your house is free from

illness and remain Dear Lady Bryon
Yours very traly
60 GS, A De Macgan

Janry. 21/4% [L-B 339)]

It 1s not known if Lady Byron showed this letter to
Ada, and, if she did, how seriously Ada took it. In a
letter to Sophia De Morgan, written December 21,
1844|?], Ada described how she had been very ill:

. Many causes have all contributed 1o produce the past
derangement; & I shall in future avoid them, One
ingredient, (but only one among many) has been foo
muchk Matkematics.

I need hardly say that since [ returned here [ have
been utterly unable 1o think even of my Studies.

I yesterday resumed them; but for sometime I must
only give from % an hour to an hour a day. Pray tell
Mr. De Morgan all this; (he must wonder at not
having heard from me).

But say that | hope to have at least samething to
teouble him with when I go 10 Town next week. .. .
[L-B171]

Throughout her life Lady Lovelace carricd on
scientific discussions on varied subjects with, in ad-
dition to Charles Babbage, Mary Somerville, and
Augustus De Morgan, such well-known scentists as
Michael Faraday (who pleased Ada by admiring the
“elasticity™ of her intellect) and Sir John Herschel,
Charles Wheatstone so respected her intellect that he
felt that through her Prince Albert could be encour-
aged to help the cause of science. Several of Lord
Lovelace’s letters note that she was popular among
scientists, and Albany Fonblanque, editor of The
Examimner, noted in his memoir of her that she enjoyed
associating with persons who “were distinguished in
scienee, art, and literature” (Fonblanque 1852). Thus
in assessing Ada’s mathematical ability it is clear
that she had an unusually fine mind and was re-
spected for her ability by her contemporanes.

Babbage's own opinion of the value of Ada’s Notes
on his Analytical Engine is further shown by a letter
he wrote her eldest son, Viscount Ockham, five years
after Lady Lovelace’s death.
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My Dear Ockham

The Messe. Scheutz the inventors of the Swedish
Difference Engine have expressed 10 me a wish to offer
copies of their Tables of Logs. to those of my friends
who had sympathised with me in the difficulties |
encountered in the discussions arising from my own
Difl. Engine.

[ have selecied a very small aumber for this honor.
Amangst my departed friends the late Countess
Lovelace would have had the highest claim o such a
mark of respect.

In the memoir of Mr. Menabrea and still more in
the excellent Notes appended by your mother you will
find the only comprehensive view of the powers of the
Anal. Eng. which the mathematicians of the world
have yet expressed. This hittle book may gve vou
additional motive to cultivate indusirionsly the
faculties you possess and that | could convey to you the
strang conviction of my own mind that the happiness
of each individual is mast promoted by emploving his
faculties in that line which on the whole will contribute
mast o the happiness of his race.

L am my dear Ockham

Always truly vours
14 June 1857 (B 37197,215) CB

Wheatstone’s plan for her 10 influence Prince Al-
bert is revealed in a letter Ada wrote to Lord Lovelace
on November 29, probably 1844,

My Dear Crow. ., ..

I have had Wheatstone with me the fast 5 hours. .,

He will visit me ar Ockham in Jany, He has given
me much important information, & still more
important adwce. He is anxious | should take such
position s may cnable me to influence Prince Albers,
who ix (he knows) a very clever voung man. . |

The Prince’s whole & sole desire was 10 be ar the
head of & saentific circle in England, & he has expressed
his utter mortification at the oppasition & cold water
which have been thrown on all his desires in this
respect

Wheatstone says none but some eaman can put b
in the right way. & open the door 10 him towards all he
desires; & that a womes can say that which any man
would get into a scrape by doing, Wheatsione does not
wish me to think of doing anything immediate,

By no means, But he says it would occur in the
natural course of things that #f I can 1ake a certain
standing in the course of the next few veary, the Prince
would on some occasion speak to me about science: and
that in that case, if T happily seize the moment; [ may
do for science an tnestimabie benefit; for that all the
Prince wants is a sensible adiger & suggester, 10 indicate
to him the chammels for his exerasing a scientific
influence. , |

The plan for my writing on Babbage's subject
clearly wor't do. Don™t be vexed at this: a subject i

fixed on instead, wo it will make no difference, & | can
a5 casily do the one as the other. . |L-B 166]

Apparently no such opportunity to help the cause

of science presented itself 10 Ada. Lord Lovelace, in
a letter 10 Lady Byron dated June 25, 1850[?], wrote:

Dearest hen

I rather wish with you that a g Lady [Queen
Victona| saw more or rather something of Ada—the g
Ly would be all the beter for the genuimneness of the
truths she might have to hear—but it seems ax1f the
links of the court cirde are accidentally formed & yer
firmly cloved against casual admissions from
without. . .. Ever your aff. son

L |L-B 379

The Lovelaces and Babbage remained close family
friends. Letters show that he visited Lady Byron to
see the Lovelace children, and he was often called
upon 1o do various ervands for them in town or o
escort Lady Lovelace to places like the Cryseal Pal-
ace. He also was a frequent visitor ar their homes,
and they had corridors at both Ashley Combe and
Horsley Towers which they referred to as the “Phi-
losopher's Walk,” “The philosopher” was their affec-
tionate term for Babbage when writing to each other,

The Lovelaces still continued 1o push Babbage's
cause. Lord Lovelace in a letter to Ada, probably
written in 1849, urged her to do what she could 10
help Babbage: “If you find an opportunity of being
presented to the D. of Wn [Duke of Wellington| by
all means use it—& speak to him at once abont
Babbage, but I do not think any of the others would
quite do. . .. We owe it to Babbage not to promote
his cause by inferior means” [L-B 373). In another
letter to Ada, Lovelace showed a feeling of discour-
agement. “I hope Babbage may succeed—but one i
in a minority when one advocates the philosopher
who seems condemned to an orbit of his own— and
this 100 by men who have met him at our house &
hive been struck with his genius™ |L-B 368].

Some writers believe thar Lady Lovelace and Bab.
bage did collaborate in gambling on horse racing,
evolving a system for so doing. It is true thar gam-
bling was among the myriad subjects on which Bab-
bage wrote, but there is no concrete evidence to
connect him with the gambling fever that in her later
years plagued Lady Lovelace. At first Lord Lovelace
also participated in the betting. When he perceived
the “system™ was not working he stopped betting,
and apparently expected his wife to do likewise. Ada,
however, could not give up,

Ada’s compulsion led her to pawn the family jewels
twice. Twice she asked her mother 1o redeem them
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East Horsley Towers (leff). The original house was designed by Sir Charles Barry (designer of the British Houses of
Parliament). In 1840 the house was acquired by the Earl of Lovelace, who designed the towers and made other
extensive additions, including the “Philosopher’s Walk' (rzght). Photographs by H. D. Huskey, courtesy of the Electiricon
Council

for her and in both instances Lady Byron complied
The cost to Ada’s happiness was considerable, The
close family relationship of her, her mother. and her
husband was destroyed. Lady Byron blamed Lord
Lovelace for not looking after his wife better and
preventing her from gambling, He was angry that
he had not been told about the pawning of the jewels.
To add to all the problems, Ada’s health had dete-
rierated to the point where she ofien had 10 Stay n
their London home 10 be near the doctors. The letters
between her and Lord Lovelace reveal her unfailing
optimism and belief that she was getting better, In
mud- 1852, however, when she was thirty.six, Ada’s
illness was definitely diagnosed as terminal cancer

Ada sent word to Babbage to come 1o her. which
he did at once, Now sixty, he was [ull of grief ar the
suffering of his “enchantress of numbers,” At this
meeting Ada tried 1o make him her executor. with
full power to dispose of all papers and property
deposited by her with him, as he might think proper
after full examination. She also asked him 10 distrib
ute some money for her. Babbage gives this aceount
of the meeting:

Om the 12 of Aup
Place wht'rc the late Lac

2 I called in Gt Cumberland

y Lovelace placed these papers

in my hands: we had some conversation on the subjed
and [ entreated her 10 put on paper {in words hawe ot
short) her private direction 10 me as to the distributia
of this money

I had previously explained to Lady Lovelace that th
direction to apply to Lady Noe! Byron could have no
effect excepe in so far as her Macher chose 1o comply |
with 1. Also thar the application 1o Drummonds
[banker] would not only be improper but as far as 1
knew illegal without the sanction of Lord Lovelace.
Lady Lovelace immediately expressed in the fewess
words her most unhesitating conviction both her
Muother and ber hushand would comply with her Last
wishes. |L-B 138]

Contrary o what Ada said, her mother did nof
agree to this. In fact, Lady Byron banned Babbag
from the Lovelace home after August 16, even thoug
Ada’s doctor had expressly written Lord Lovelace
letter stating that it would be cruel 1o prevent Lady
Lovelace from seeing her special friends, such
Babbage. Distraught by Ada’s sufferings and
revelation of her gambling losses, as well as worrie
by Gnancial problems and threatened by “'scow
drels™ with whom Ada had unaccountably becon
imvolved, Lord Lovelace evidently felt her moth
presence was good for Ada so he permined Lad
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Byron to take over the running of the houschold.
Babbage was not permitted to visit Lady Lovelace
again.

The authors have found no letters that would
clearly indicate the reason for Lady Byron’s behavior
toward Babbage. Biographers have advanced a num-
ber of theories for her action. It is true thar Lady
Byron liked to dominate people and felt wronged if
anyone disagreed with her. In the two years prior 1o
Ada’s death her relationship with her mother had
become strained, and they were only fully reconciled
after Ada became very ill. Lady Byron broke com-
pletely with Lord Lovelace after Ada’s death, and
despite his overtures never became reconciled with
him. Lady Byron and Babbage also remained very
bitter toward cach other.

After months of suffering Lady Lovelace died on
November 27, 1852, She was buried six days later
next to her father, as she had requested, in the Byron
family vault at Hucknall Torkard Chureh in Not-
tinghamshire.

The Byron family vault, which dates from 1638,
was opened on June 15, 1938, with the permission of
the England Home Office and the approval of the
Rev. Lord Byron. Lady Lovelace’s coffin lay within
a foot of that of her father, Lord Byron. On the head
of her oak coffin lay a coronet, symbol of her rank.
The passage of time had taken its 1ol and the luster
of the coronet was dimmed. No matter—with the
advent of the computer age, just as Prince de Polig-
nac had hoped nearly seventy years ago, “a new
lustre”™ has been shed on the memory of Augusta
Ada, Countess of Lovelace, as the first woman 10
have made her mark in the computer field.
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