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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
Bodleian 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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Augusta Ada Byron, later the Countess of Lovelace,
was the first woman to make a substantial contribu-
tion to the computer field. She received 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 1950s
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
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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 to adjust to Byron's
flamboyant hfe style. A little over a month after
Ada’s birth they separated, and shortly thercafter
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 1o additional pubhc scrutiny as
Lord Byron’s daughter,

Lord Byron did ask for news of his daughter
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 studies. She grew up as a quiet
scholar, preferring mathematics and music, and led
a rather sheltered life amid her mother’s circle of
frends. As Lord Byron's daughter she was entitled
to be presented at court; this ook 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

Anthors” Nete: In thix paper the Lovelace-Byron papers are referred
to by |L-B box number], the Babbage correspandence by [B
volume aumber, folio number|, and the Somerville collection by
|5 box number]. In copying the letters, the avthees adhered 1o the
criginal spelling. Questionable words and dates are marked by[?).
Edvaar’s Nste: Readers who want 10 undenstand the full context of
these letters should consult the Moore (1977) biography.
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300 grand monde—she met there a few scientific people
amongst them Babbage, with whom she was
delighted 1 think her power of enjaying such society is
in a greal measure owing 1o 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 =
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 I am going to Buelah Spa- and Ada is
going 1o the Queen’s Ball! —1 am better pleased with
my destination than she is with hers, tho' she has somwe
pleasure in expecting to meet Babbage at the palace!
—We bath went to see the thimking machine (for such it
seems) last Monday. It raised several Nos. to the 2nd &
3rd powers, and extracted the root of a Quadranc
Equation. I had but faint glimpses of the principles
by which it worked - Babbage sid it had given him
natons with respect to general laws which were never
before presented to his mind. —For instance, the
Machine would go on counting regularly 1,2, 3, 4
&e.—10 10,000—and then pursue 1ts calculation
according 10 & new ratio, which was, T thand 10,002,
10,005, 10,005 but 1 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
discavered it 1o 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 took place in the operation of his Machine, &
which were not 10 be accounted for by any errors og
dearrangement of structure, would follow a greater
number of uniform experiences than the world has
known of days & nights: There was a sublinity in g
views thus opened of the ultimare revalts of intellec
power. —I did not. however, e/ the great man i :
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 ralb
—"'I did this" added Babbage “because | knew that |
Duke was in the habit of going to balls, and that such
an associstion would be formed in his mind as would
render it impossible for him 10 sec dancing without
thinking & speaking of my invention.” . .. |L-B 209

Sophia De Morgan, daughter of Dr. Williag
Frend (one of Ada's early tutors who had tutored by
mother in her youth) also described going to s
Babbage's machine with Ada. (Sophia married
gustus De Morgan, another tutor of Ada’s, 1o whe
Ada owed much of her understanding of mathema
ics. The Frends and De Morgans were, in additios
clase 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 Universi|
College, London.) In her memoir of her hushar
Sophia De Morgan wrote:

While other visitors gazed at the working of this
beautiful instrument with the sort of expression, and I
dare say the sort of feeling, that some savages are saig
10 have shown on first seeing a looking-glass or hearis
# gun--if] indeed, they had s strong an idea of s
marvellowssness —Miss Byron, young as she wis,
understoad its working, and saw the great beauty of
the inventon (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 was
professor at University College, London, and a pog
ular lecturer who had the gift of making obrus
technical subjects understandable to the layman. H
was an enthusiastic supporter of Babbage’s macha
and did much to make it known to the public. Lad
Byron, in a letter to Sophia Frend dated June 26
1834, wrote:

Ada was greatly delighted with the first of Dr.
Lardner’s lectures on Babbage’s machine at the
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Mechanies' 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 Moegan 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.” Afier they were
married he had changed his mathematical nickname
for her to the less endeaning term “Mathematical
Medea.”) Lady Byron had seen o 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
educared through governesses and lutors 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 to receive m_....cag:o:lnwvuc_o 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 most
completely happy. . ."[L-B 113].

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

was about [L-B 118).

At ten and a half Ada wrote to 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

young women: “The educarion of females 5 a masa of erroes,
gigmﬂ.g.rm maral and intellectual deficien-
ﬁﬂi.gnongé.lﬂ..oa_&ow:ﬁgﬁa
Jargen, of ‘semsinar Fgrﬁﬂql.:nrnwlablﬁai
sufficient notoriery.”

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

Shortly after Ada turmed 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 to work ow my
ignorance” [L-B 77).

An exercise paper of Ada’s dated February 10,
1829, contains exercises wvolving the order of eval-
vation of 2 + 5+ 3 = 4 [L-B 175]. Sometime afier
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 ar Hanger Hall. I think | should
almost be worthy of a place in your school as one of
the clder 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 clsre & intense
application 10 subjects of a scientific nature 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 aAppears to me thag
the first thing is 10 go through a course of
Mathematics —that is ro say—Euchd, and Arithmetic
& Algebra; and as I am not entirely a beginner in this
subject, | do not anticipate any serious difficulties,
particularly if I may be allowed 10 apply to vou in any
extreme case. . . . [L-B 172)

Dr. King answered on March 15, 1834:

+- - Tshould recommend you a complete 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;

+«« L am getting on very well so far with Euclid. |
usually do four new propositions a day, and go over
some of the old vaes. I expect now 1o Anish the 15
book in less than a week. I use Lardner’s Euclid, which
W.Vnﬁﬁg—vl,ggéis
mathematicians. It has notes, which | also read. | also
have Simpsan’s Euclid, — 1 do not consider thas T know
4 proposition, until [ can imagine to myself a figure in
the air, and go through the construction &
demonstration without any book or assistance
whatever. . .. [L-B 172] m
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302 About three weeks later she wrote: never seen the original, or models; but [ should thy
d - At all ould, Pray
... Enclid is going on very well. Lardner's Euctid is like g e 7.
goang through 3 others—there are so many propasitions !
& so much matter in the notes. | am in the 2nd book, Among the friends they visited on this trip we
& shall be very glad when I am fairdy master of it. The Lady Gosford and her two daughters, Annabella 3
deductions from it are so numerous & so similar, thar it Olivia. Ada confided to Dr. King in this same Jetg
requires a good deal of repetition to retain them all that “I am endeavouring to induce one of them
distinctly. —Will you answer me the following take up Mathematics, but I have rather a diffie
question? — Can it be proved by means of propositions R ha R i 3
. & deductions from the /5t book only, that equlateral B.) &:n:ww SSoM.MnM. .om aa?unn il
. triangles being constructed on the sides of a right angled > - .F..:n o ICOL
§ trsangle, and also one on the hypathenuie, the sum ol the mathematics with her _..n...h-& ?ﬂdw-&-ﬂ -m.h. after
H triangles on the sides is equal to the triangle on the returned —.o:.-a she continued to “tutor” her, filly
& ¢ hypothenuse? T think I have heard that this is capable her letters with page after page of explanations’
: of proof by the 151 book. but that the proof is a she endeavored to lead her friend through the ing
e difficult one, It stokes me that it ought o be as cacies of what she, herself, had mastered. Her enth
§ demonstrable as when the figures are fowr-sded % siasm in her subject shines through such remarks §
: | equilateral. ... [L-B 172) “It is a very preuty little Theorem—so neat & tidy
i : 3 ) : the various parts dovetail so nicely!” She enjoy
4 ‘o King soon realized that Ada was progressing 1y o ber friend and apologesically wrote, “Tigd
¥ so fast that he would not be able to help her. On cager when I write Mat} Nes 1o you. dadlich
! April 24, 1834, he i all about handwriting & everything else! Your pro
! You will scon puzzle me in your studies. When 1 was ress 18 the only thing I desire!™ Perhaps it was |
at College we had few problems deduced from Euclid. own gratefulness 1o the persons who were helping §
We gof up 2 set of books and seldom went out of them, that made her so eager to share the joy of what
except the high men, ie, the first 4 or 6 Wranglers, ic. wasl i it hervo friend. In her Novenli
the men of the first class. 1 imagine all ameler figures, 2% | w> Un:»u“ .”MM 5 . “T am told I
on the sides of a nght angled 1riangle, have the same ¥y e E_dnm. Sl b .n-w—o nd's
property, that on the hypothenuse baing equal to the goimng on mysetl & as posabic, & ab e
ather two. I sat down 10 think of it the other day but think I am :...u.r.:& great progress. Mr. Babbag
had not time to make it out. ... [L-B 172] Mrs. Somerville are very kind indeed to me.
Ada’s intense mathematical studics were inter- W.A.M..Smwnﬂﬂwm:q_mﬂﬂm P atcrest o 2N
rupted for a period by a tour suc took with her Tt was indeed fortunate for Ada’s mathematic
muther. Lady Byron was interested in the education studies that she had met Charles Babbage and Mal
of the working classes and planned a tour of manu- Woaa..i__b R P T e T
facturing cties. Babbage’s well-known book, The friendships were to have considerable influence §
Ecomomy of Machinery and Manufactures, may have had her, and both were to remain her friends throughe
some influence on their decision to make the wrip. As .r... rest of her life. Babbage was ~£n=€-m3.,- 2
originally planned, however, the trip wis not entirely older tha Ada maal Mary Somerville was thirty-5
successful. Ada described it thus in a September 1, vears oldin Both b e respected scients
1834, letter to Dr. King: .wngmn was well known for his writings on varig
... A tour of friends and of natural beauties, too, is the subjects, as well as for his partially completed Difle
very perfection of 2 tour, 50 far as enjoymen: is ence Engine” Mary Somerville had written seve
concerned, except perhaps that [ could wish to add well-received books. Letters between Babbage a
that it was also a tour of manufactures and machinery, Somerville indicate that they were the best of frient
This m:a_no._* our’s has been partly, but only partly, from and that she, too, was interested in his engine.
unavoidable circumstances. :
pecid . : early as June 14, 1828, he had written her about
[his Machinery reminds me of Babbage and his : 2 - .G e : AT
gem of all mechanism, At the beginning of the fast ~ .__a_u:nq dated UOMHE-X-_. _*n._u_m.”” __.n.u-“--—_”mwn
Edmburgh Review, there is 2 very clever article on this Will You come and give another day :
Machine, which you should read.? T can hardly judge IS 19].
whether it will be perfectly intelligible 1o one who has
N T A referer bas posnted vt that Babbage's daughter, Geoegi
the History of who was nearly Ada’s age and of wham be was very foed,
Computing died in 183 Ada had never ponomally known her own [an
Vel 2, No. 4 As a referee has pointed out, it i interesting to note that this Whether or not there was a father-daughter relaticeship inve

Cctober 1980 arricle was wrillen by Lardner, whose Jectures Ada had atnended. 1 thesr regard for cach other is a matter of conjecture.
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At this period Babbage's Saturday evening parties
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, “One of three qualifications were neCessary
for those who sought to be invited—intellect, beauty,
or rank—without one of these, vou might be as rich
s 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 Morgarn'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:

[ hope I may have the pleasure of meeting you on
Saturday Evening at Mr. Babbage’s. | am guing with
Miss Montgomery to dine ar Mrs. Murchison’s, & we
shall be at Mr. Bs for a short time in the evening. 1
have not seen him yet, bur be sen: a 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.
Babbage, 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. ... [S17]

The earliest letter of Babbage to Ada in the collec-
tions seen by the authors was dated June 10, 1835,
(The letter s 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 Jast partes this scason, |
hope you intend 1o 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 “mof
50 bad as might have been expected,” | SUppose
pemserverance will do much for decorating the our as

r,.. e

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 decar Babbage
You know we were discussing the secrer 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
Focrel 15 in Aawng talking men and | am sare it war,
[B 37200.200]

Much as she admired and liked Babbage, Ada had
other things on her mind during June 1835, A fow
days earlier she had received another letter, this one
from William King (no relation to 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 ser. On
June 28 Ada wrote William, “Sir George (Philips)
was at Mr. Babbage's last night & siays we (that is
you and I) were weil talked over by the philusophers
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 ook place at 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 wits
raised 10 an carldom 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 1o 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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Lady Lovolace and Charles flabboge o
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Lady Lovelace (then Lady King),
from the 1835 painting by
Margaret Carpenter thar now
hangs in Bushy House, National
Physical Laboratory, 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 mather,
“I conclude she [Carpenter] is bent on displaying the
whale 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,
maost of the notices of her day also described her as
being eccentric. Indeed, her exceptionally brilliant
mind must have made her appear o to most of her
contemporaries of hoth 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 2 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, ton), 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 wu._ww.u_w_.

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:

... L have got on delightfully with Lardner’s
Trigonometry, which as far as I have yet gone [ think
excellent. His book seems at all evenis 10 he the one
most 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]
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Ada was finding it increasingly difficult to devs
all the time she would have liked to her studies, #
the wife of Lord King and thc mistress of sever
family homes,' certain things were expected of he
such as “charitable pursuits,” that, as she wrote he
old teacher-friend, Dr. King, she enjoyed doing. A¢
was very happy, and she wrote her former teache
Arabella Lawrence, that she would not exchange th
present for any of the past [I-B 172]. &

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 Septembes
1837, a daughter was born 10 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 famih
and friends throughout her entire life. About sy
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 moaths,
since @ Miss King has been added 10 our family.
Though 1 am now to all appearance perfectly well again §
& am in fact most wonderfully improved, yet [ am stll
quite far from being really strong, But for thess
untoward circumstances, Lord King o T myself shouald
probably have written 10 you long ago, & have strongly
urged a visit or visits to Ockham. . .. [B 37190,386]
Less than two years after Annabella’s birth, in July
1839, the Lovelaces” third and last child, Ralp
Gordon King, was born. Thus, the ncver-strong
had three children in slightly over that many yean J
Nevertheless, ia spite of ill health and family s
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
person” to give her instruction [B 37191,87). Babbage
replied on November 29, 1839:

+ .. I think your taste for mathematics is so decided
that it cught not to be checked. | have been making
enguiry but cannor find at present any one at all 1o
recommend to assist you. I will however not forget the
search. .. [L-B 168)

* Their bomes were Ockham Park in Surrey, Ashley Combe &
the sca in Somerses, a beased bouse in London (fisss one in S§
James's Square and later in Great Cumberland Place). In 1848
Ockham Park was Jet and another Surrey property, East Hoeslef
Towers, was renovated for the family use.
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Reght: Lady Lovelace (then Lady King), from a
daguerreotype made about 1856, Belon 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.
Below 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 intercsts. 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 to doubt that a
teacher would be found and had decided that,
“should there seem no chance after 1 go 1o Town, of
the much desired great Unknoum being found for me.
I have some 1dea of having instead for this season
some (rerman lessons. I know a little 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: “1 have written to the professor twice
and have read the 1ooth-cutting portion of Coombse
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
Morgan 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 was
awarded Lord Lovelace on November 25, 1841, when
he was made a Fellow of the Royal Society (Turner
1974). Now through him Ada had access o 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 not
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-
rence, “'1 have this summer resumed, what different
circumstances had interrupted dunng the last 3 or 4
years, viz: mathematical studies” [L-B 172],

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

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

My Dear Mr. Babbage . ..

I much wish to have you here, & talk with YOUu ove
some of my own doings etc. Today, I have been
warking much at Mathematics. . . . | must show you g
certain book called my Mathemarical Scrap-Book.

But pray do not think of coming foe 50 very short a
time as only 3 nights, It would be shameful!

Some day or other, you will have to put me in
possession of the main points relating 10 your engine,
have more reasons than one for desiring this, .

Yours most sincerely .
AL A Lovelace [B 57191 532

This same day Ada wrote in her notebook: “Ima g
ination is the Discovereng Faculty, pre-emineatly, , J
Those who have learned to walk on the threshold ¢
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 unseen relations between things™ [L-E
175]. To be able to use her mathematical mind
soar into the unknown and discover new truths
Ada’s ifelong dream.

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

Ockham
Dearest Mama ... i ¥ night, 11th Jas ;

[ have had a mathematical week since | last wrote. On
Friday we again expect company. This alteration of
company & mathematics suits me astonishingly, Ttis
wonderful how T oy company (which [ never did in :
my life before) in consequence of the Mathematics.
—The latter is now become in good carnest & very
serious pursuit. 1 work well, & with a facility strange to
myself, | have gained a strength of head & attention
which I never expected; and [ have made some curious
observations as to the ¢fecs 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 clse, but most deeply felt by myself.
I see ground for any degree of hope for the future.

* Note that six months cosvespands 1o the amount of time that she
had been astudying with De Morgan.




Those sort of changes & improvements continue (the
same Causes operating) in an increamy Ratio.

I g0 on most delightfully with Mr. De Moaorgan.

What can [ ever do to repay him? | sometimes think
with scruples on the subject. He is certainly most kind,
& does what no one else T believe could do so well for
me. —No two people ever suited better. T am not likely
cither to trouble him i, at present. [ have some hard
& dry work & much of i1, before me. but the greater the
difficulty, & the less immediately inviting the subject,

the more doggedly does that large Concentrativenes of
mine, hacked by Fiemness, set about the mstter. . . .
LB 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 CATTIALE o mest you at
Weybndge, for the Train that Jeaves Town about 4
o'clock & arnves 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 1o Ockham-
that being the fashionable occupation here now, & one
I bave much taken 10

Lam very anxious 10 talk to you. [ will #ive you a
hint on what. It strikes me 1hat at some future time (it
might be even within 3 or 4 years, or it mighrt be many
years hence), my Aead may be made by you subservient
to same of your purposes & plans, If so, if ever | could
be worthy or capable of being used by you, my head
will be yours. And it is on this that [ wish 1o speak
most senously 10 you. You have always been a kind
and real & maost invaluable friend to me; & I would
that 1 could in any way repay it, though I scarcely dare
s exalt myself as 10 hope however humbly, that I can
be intellectually worthy 1o attempt SErVIng yow

Yours most sincerely
A A Lovelace

You must stay some days with us. Now don't contradict
me. [B 37191,543)

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-

No.4  vinced that she and Babbage could work together to
1880  the advantage of both,

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

I believe 1 shall perhaps pass Sunday Evening with
Mr. & Mrs. De Morgan, but this is pot yet quite fixed,
& il it should not take place, will yo come & spend it
in St. James' Sqre. —You see T am determined to
celebrate the Sabbath Mathematically in one way ar
other. -

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

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

T 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
mntend 10 make such arrangements in Town as will
secure me 4 couple of hours daily (with very few
exceptions), for my studies,

I think much of the passible (I believe 1 may say the
pradable) future commission berween ws; and it 1s an
anticipation T increasingly like to dwell on, 1 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 fong entertained, in a vague & crude form), was
one of thase happy instinets 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 37191,564)

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 to see the
heap of papers of my writing, which have now
accumulated into honorable & substantial evidence 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 yet
never any disorder in any part of my mathematical
papers of proceedings. This i a curious phenomenon!
[L-B 22)

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 person,
came 1o disbelieve the Medora story emphatically. Many biogra-
phers agree with him.

B mana s S ————
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Ada. She wrote her mother that she would like to
compensate o 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 o
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 threars
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 math 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 earlier.,

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.

In October 1842 a publication appered in the
Bubliothéque Universelle de Genéve that was to be very
important 10 both Charles Babbage and Lady
Lovelace, Luigi Federico Menabrea, an Italian math-
ematiaan 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 (Chardes’s son) phrased ir, explaining “how
analytical laws can be so arranged and combined so
as to 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 took over the project,

In October 1841, while at Florence, Babbage wrote
Plana;

1 have much regretted that we could not meet at
Florence, as 1 had hoped T should have had more

leisure than at Turin, 16 discuss the peinciples of tie
Analytical Engine. If you had made a TEPOrt on the
subject 1o the Academy of Turin duning last year i
might have been of especial service to me in the
discussion of the question with MY OWD QOVernmens
it is | must be content with the desenption drawn g
Ly M. Menabeea with which T am well satisfied
because he seems to have penctrated completely the
principles in which it reses. . . [B 37191,645)

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

The late Countess of Lovelace informed me thay sk
had translated the memoir of Menabrea. T asked wh
she had not berself written an original paperona |
subject with which she was so intimately acquainteds
To this Lady Lovelace replied that the thought had
not occurred 1o her, 1 then suggested that she shoul
add some notes to Menabrea’s memoir- an idea which
was immediately adopted.”

We discussed together the various illusteations th
might be introduced: 1 suggested several, bue the
selection was entirely her own. So also was the
algebraic working out of the different problems, excepy
indeed, that relating o the numbers of Bernouilli,
which I had offered 10 do 10 save Lady Lovelace the
trouble. This she sent back to me for an amendmens,
having detected a grave mistake which 1 had made in
the process (Babbage 1864)

3

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 connecte
with the subject.” Babbage went on to say that th
memoirs of Menabrea and Lady Lovelace “takes
together furnish, to those who are capable of unde
standing the reasoning, a complete demonstration
That the whole of the developments and operations of analys
are now capable of being executed by machinery” (Babbags
1364). _

* Some scholars have pointed our thas it was inconceivable th
Babbage did not know Ads was transdating the Menabiee art
until she bad completod it. Due 1o this and other guestionabl
siatements in his astobiography the authenbaty of Babbay
recollection in this passage hus been queationed. All through Ad
betters she alks e_,avanim\a make grear scientific contrbuc
some day. The am licve this included the possibilicy
writing ariginal pagers, bat, at the time of the translation,
doubt that she fele hersedf ready foe thix
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The OpPportunity o work with and for Babbage
had presented itself ro Ada and she had seized it

immediately. Their new relationship seems 1o have

begun in February 1843, for among Babbage's pPapers

are the notes he made prior to meeting with Lady

Lovelace:

CB to Lady Lovelace

Tuesday 7th Feby 43

accept invitation

long since we met,

begin under new circumstances |B 38192237

During the ensuing months many letters and nores
were exchanged between Babbage and Lady Love-
lace. Often these bear only the day of the week,
making it very difficult o place them in proper
sequence. There are also notable gaps in the corre.
spondence. Some 8aps can undoubtedly be ge-
counted for by meelings 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 1o answer me 1he following question by
return of post. The day I called of you, you: wrote off
0n 2 scrap of paper (which I have unluckily lost), thay
the Defference Engine would do... (something or other),
but that the Aralytical Engine would do... (somethmg
clse that js absolutely general). Be kind enough 1o write
this out properly for me; & 1hen | think I can make
some very good Notes,

I have been considering about Prince Albert; bur T
much doubs the expediency of it. However there i
time enough to consider of this,

L am anxious to hear how you are.

Yours ever
Ockbam A AL
Thursday morng [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-

CB 1o Lady L.,

Thursday 16 March 43

Have kepe Tuesday

Talk over notes 1o Menabres

Woven picture Jacquard [B 37192.278)

On May 13 Babbage wrote Ada:

My Dear Lady Lovelace
What are your commands for today? I am going
o the City and resumn to dianer at home unless you

My messenger or a visit from YOUur own Lady-bird will
be sufficien:. Ever truly yours
C. Babbage (1-B 168]

In a letter dated “T hursday 6 o’clock” Ada asked
Babbage to come on Saturday. She wanted to know
somcthing about how to anage the “imaginary

by the engine [B uw_cm,ww.\.o_.
In another letter {reproduced on the nexr 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 am)

I thurd you will be pleased. I have mude whar
APPEArs 16 me sume very importang extensions &
mprovements. .

It appears 10 me that | am working up the Nores
with much suceess, & that even if the book be delayed
in its publication, 2 week or WO, in consequence, it
would be worth My, Taylor's while to wair | wiell have
it anell & fully done; or not ar all

I 'want to put in something about Bernoulli's

hands first, Give me the Recessary data & formulae
Yours, ever
A AL (B 37192,362)

This seems 1o indicate that she intended 10 work
out the program for computing the Bernoulli num.
bers. As stated carlicr, Babbage wrote in his auto-
biography that he had worked it our and Lady
Lovelace had detected an CrTor in it, sending it back

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

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

My Dear Lady Lovelace,

I am delighred with Note D it is in your usual clear
style and requires only one ifiling aheration which |
will make. This arises from the circumstance of gur not
having yet had time 1o examine the outline of the
mechanical parr—

Only three kinds of Variable cards are used

15t Those which give off a Variable from the Siore
to the Mill and leave zeros o the variable jtself
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2nd Those which give off & Variable from the Store
to the Mill and ar the same time (or in the same tum
of the hand) retain the same variable in the same
place.
3rd Those which order any Variable on which only
Zer0s exist 10 receive a result from the Mill,
I propase 10 omit one paragraph which 1 have
marked in pencl and the rest & quite coerect, as
however I suppose you will wish 1o see the change |
return vou the sheer,
I have not ye received a proof and shall enquire
about it tomorrow,
1 enclose a copy of the integration. [ am still working
#t some most entangled notations of Division but see
my way through them at the expense of heavy labaor,
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

Dogsetr Strvet C Babbage

30 June 1843 |L-B 168)

Ada continued to work extremely hard ar the

notes; a letter, probably written the following day,
SaYS:

Satdy

6 o'clock
My dear Babbage. | have been hard ar work all day
intending 10 send you the Diagram & all, quite
complete.

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

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

Note F, T still retain; since I find T Agve (as1
suspected) put into it one or two things that arc
inconsistent with what [ have subsequently written.

The sheet of Note D 1 return, having pinned over
the effaced pare, 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 moming for your orders), the other sheets of this
Note DD, as I wish to alter one or two passages in
consequence of your information of this morning,

1 also beg for Note A, in which I remember a wrong
passage about Variable-cards. Now pray attend strictly 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 you,
You will have therefore a [ ?] on Monday morg; and
I intend to g0 10 Town mysclf on Moaday, for a few
hours, in order 1o run over a few things with you
finally. Be so kind as 1o be in the Square at two
o'clock.
I fear you will find me detectably persersering,
Yours ever,
A L
Let me know how vou like my finishing up of H
Mind you seratinire all the n'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 your friends
as you are about those of your pen, T much fear T shall
equally lose your friendshup and yvour Notes. 1 like
much the improved form of the Bernouilli Note but

Gan judge of it better when I have the diagram and
Notaton.

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 one triffling msapprehension about the Variable
cards A Vanable card may order any number of
Variables to receive the rame sumber upon them at the
same instant of time— But a Variable card pever can be
directed 10 order mare than ane Varsiable 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 16 know by intuition and the moee I
read your notes the more surprised | am at them and

regres not having earlier explored 5o rich 2 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 Whese is it gone??
C Ditnto H With C.B.
D Sent to Lady L.
EWiuk C. 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 indices most minutely & scrupulously attended 1o,

Lord L is at this moment kindly ankrng it all aver for
me

I had 16 do it in pencil,

You must bring alf the Notes with you temorrow, as
I have observations to make on cach 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 site off more
than one Vanable at & time; nor have (as far as | can
make out) expressed such an idea in any passage
whatever.

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

I send back Note 1. You will find the only
alteration 1 wished o make pinned over; in the upper
part of Sheer 2,

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

Lord L has put up, T find, in a separate cover, all
that belongs 10 Note H, (He s quite enchanted with
the beauty & symmetry of the Table & diagram). No—1|
find T 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 on three
points; which [ have very fully & leisurely considered
during the last 18 hours: & think of sufficient
importance to induce me 1o send a servant up so that
you may have this letier by half after six this evening
The servant will leave Town tomoerow morming early,
but will call for anything you may have for me, at erpht
aclock in the moming belore he goes.

Firstly: the few lines 1 enclosed you last night about
the connexion of (8) with the famous Integral, 1 by no
means mtend you to nsert, unless you filly approve the
dong 50, ,

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

1t 3s not my wish 1o proclaim who has written it- at
the same time that 1 rather wish to append anvihing

Babbage made note:

that may 1end hereafier 1o mdiedualive & idemlsfy 7,5
ather productions of the said A, A, 1.

My third topic, tho' my las, is my most anxious
impoctant, ;

I have yesterday evening & this mOoring very am
analysed the question of the numbers of Variakb
as mentioned in the final Note H {or G7). And 1 fig ’
that you & T between us have made a mess of it;
which | can perfectly account, in a very natural
manner). | enclose what I wish to insert sstead of th
which is now there. I think the peesent wTONS Dassage
only about eight or ten lines, & is | believe on the g
of the three great sheets which are to folle the
diagram. .

The facs is that if my own expasition about the
Variable-Cards in Aote D, had been stoctly followed|
mysell, in Note H: this error would not have o .
The confusion has ansen simply from the circumstas
of applying to the Variable-Cards, facts which relate
the Operation-Cards.

In Note D, it is very well & lucidly demonsirated
that every single Operation, demands the use of at leass
three Vanable-Caurds. It does not signify whether the
operations be in geles or not. A million suceessive
additions +, +, +, etc., etc., ete. would each demand
the use of three new Vanable-Cards, under ordinary
circumstances. In Note H, the ervoneous lines are
founded on the hasty supposition that the cycle, or
recurring group, of Operation-Cards (13, 23}, will b
Jfed 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 peoa
unless you could call at the printers & there paste over
the amendment.

1 can scarcely describe to you how very ill & b
I felt yesterday, Pray excuse any abrupiness or other
unplessantaness of manner, if there were any.

[ am breathing well again 10day, & am much better
in all respects; owing to Dr. L’s remedies. He cerrai
does seem 1o underssand the case, T mean the trestwe
of it, which is the main thing,

As for the theory of it, he savs truly that fzme &
Provdence alonc can develop that. It is so anemalows an
allair altogether. A Singular Function, in very deed!

Think of my having to welt (on cocasion ), to th
Station, in Aalf an ke last evening: while [ Suppose yo
were feasting & flirting in luxury & ease at your dinn er
It must be a very pleasant merry sort of thing to £
Farry in one’s service, mind & limbs! 1 envy you! I, po
little Fairy, can only get dull heavy martal, 1o wait an
me! Ever Yours

AL [B 3719242

C BtoLady L

Wednesy July 43

Return sheer with 2 corrections
Right about card 21

requuiring 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 supportive 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 History
of the Ropal Society (Weld 1848). Weld mentions that
Menabrea's article had been translated “with copious
oniginal notes. .. by a lady of distinguished rank and
talent,” and in a footnote he states tha 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 short sentence
which must be altered similarly. This sentence precedes
the passage I sent vesterday by perhaps half a page or
more. Tt is where | explain that for cvery B afier BS,
operations (13 ... 23) have 10 be repeated: & 1 believe
it runs as follows:

“Not only are the Operation-Cards precsely the same
for this repetition, but the Varuable-Cards as well wath the
exception of ome mewe ome recessary 1o ntroduce B instead of B3

Sor Operation 21 (o act wpem.”

[ should wish to substitute what 1 enclose.

“Why does my friend prefer imagimery roots for ous
Iriendship?” — Just, because she happens to have some
of that very imagination which you would deny her 1o
passess; & 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 |
suppase you allude).

That bramn of mine 1= something more than merely
martal; as time will show; (if only my breathing & some
other etceteras do not make too rapid a progress Lveards
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 whar almost awful energy & power lie
yet undevelopped in that wery Jittle system of mine |
say awful, because you may imagine what it mght be
under certain circumstanees.

Lord L. sometimes says “What a General you would
make!” Fancy me in times of socal & political trouble,

(had wwlidly power, rule, & ambition been my line,
which it now never could be), |

[ am doggedly anacking & sifting 1o the very
bottom, all the ways of deducing the Bernoulli
Numbers. In the manner T am grappling with this
subject, & cvmestang it with others, | shall he some days
upon it

I shall then take in succession the atker subjects that
have been suggested 10 me during my late lubours, &
treat them similarty, | .

Yours Faery for ever
A A L

This being the Rent-day. [ cannot see Lord L w
speak to him ahourt the initials. Time enough [
suppuse. [B 37192,349)

A Frnday note tells of the trouble she was sl
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 described riding as for her “the
finest of all medicines™ [S 17].

My Dear Babbage. 1 am in much dismay at having got
into % amazing a quagmire & botheration with these
Numbers, that 1 cannot passibly get the thing done
today. I have no doubs it will all come out ¢lear
enough omorrow; & T shall send you a parcel up, as
early in the day as I can. So do not be unecasy. {Tho' ar
this moment I am in a charming state of confusion, but
itis that sort of confusion which is of a very bublle
nature). . .. Yours puzzle-pate [B 37192382

Ada frequently went to their Loadon house, some-

tmes 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 that I do nof come up on Friday next.

But if you will give me Monday Evenme (1 shall
siay the might), it wall be desirable.

Meanwhile I shall ger on with the corrections & send
the papers back to vou as carly & 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. 1 think them of consequence. If
Lord L- suggests any furher onex, you shall hear.
Perhaps he may, Ever yours

A. L [B 37192.364)
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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
Bermouillis numbers
Diagram

Proof of translation

Post answer |B 37192,366)

Concurrently with finishing the notes Ada was
correcting the prnter’s proof of the translation. On
Thursday she sent part of it together with four
footnotes.

Ockham

Thursdy
My dear Babbage. | send you the first sheer all
corrected. 1 have taken much pains with it, & T think 1t
very much improved.

The printer has made one or two paragraphs where
none ought to exist: & has also mof put some words 1n
Ttalics that ought 1o be 50 expressed. T have
endeavoured to indicate all this, as | best might.

1 send vou four Fool-Notes, which are referred to in
the proper places. 1 think you will like them, especially
the first one about Pascal's machine.

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

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

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

Pray let me know if my corrections are
intellignble. ... Yours

A L
P.S. I mean 1o put AL A. L. 10 all the Notes, but to leave
the translation without. | B 37192.355)

In a Saturday letter, sent by special messenger
with an additional shilling promised for immediate
delivery, Ada is very annoyed at Babbage for having
altered her Note.

Ockham
Satdy 3 o'clock
P. S. I have boen very suffering, & more off than ever

vet. But today 1 have ralbed considerably. Hang the
whole afTair!

My Dear Babbage. I send you all excepring four pages
which I cannot get done 1oday, as they necesatate one
or wo troublesome alterations. You will perceive

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

You aught to ges this tonight, & an additional
shalling 15 promised upon immediote delivery. | must
explain one or two things. I am much annoyed ar
having altered my Note. You konow I am always
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 reeise, supposing you have sem away the proof ag
notes.

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

In short T am somewhat disturbed about the matte
altogether

I want to make 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 |
1o the mill, , ., Yours

A AL [B3NY

On Tuesday Ada wrote to Babbage telling hi
how she had handled the vanations in the vanab
and operation cards referred to in Note G deali
with Bernoulli numbers. y

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

+« 23), & yet have not commziled 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 regul:
rule, they would be easily provided for. 1 think [
done it admirably & diplomarically. fere comes in the
mirtgante & the politician! Ever yo
Ockham AL
Tuesdy |B 37192,348)

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

Weddy nigh
My Dear Bahbage. It 15 quite evident 10 me that you
have been looking over the superieded sheet 4, instead @
the awrected one. All your remarks seem to apply 10 th
former; & the latter = passed over without notice. F
be wath me at Aalf past nine 6'clock 1omorrow moming
you can; as [ am excoedingly disturbed about it Lo
L 15 s0 vexed too at everything not being done, that
am half beside myself.
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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 Jose 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 incoerect, for nothing
can exceed the care with which | have gone over i1,
Bur the fact is T am plassed out of my life, juat now.

P. 5. T have made out a list of the operations which
calculare cach co-efficient for each variable, & have
subjained it to your own memoeandum. Look aver it
carefully, [B 37192,379)

In another Tuesday letter Ada wrote:

Ockhamn

Tuesdy Morng
My Dear Babbage. The bearer will [ hope deliver this
by nine this evening. He is 1o 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 thar I may read soer aloud,
with you, all the Notes. For I cannot feel satisfied (on
re-perusing them), | find; without #oing over them werk
you; before they are finally printed off,

Notes 5 & 6, T have not sent you; for I cannot quite
please myself about them.

I must cither send them 1o you by post tomorrow: or
take them on Thursdy,

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

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

I keep back pour note; wishing 1o consider it a lintle
more. T think it unobjectionable, as far as | have yet
considered it, Pray take care that the printing is wo
managed as [0 separate distinctly the translatar’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 to, thar 1 cannor 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
Monday,

wrniting of the Notes all done by

Ockham
Thursdy Mormng 27th July
My Dear Babbage.

I cannot get on satafactorily with either the proofs
of the revise, unless 1 have my own manuscripts for the
former, & the corrected proofs for the laner.

Pray therefore ger both forthwith, & Jet them be in
St. Jamey™ Sqre before four tomorrow.,

I am bappy to find that the MNoses will require very
little correction indeed

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

[ have made Lord 1. laugh much by the dryness
with which I remarked, “Well. T am very much
satisfied with this first child of mine. He is an
uncommonly fine baby, & will grow to be 4 man of the
first magnitude & power,”

[ approve your alieration in the preface, excepling
that I think the word “s=™ comes in both awkwardly &
superfluously. Pray efface it, & let it stand, “of the money
to be expended.”’ Thar little waoed spoils ir.

You will be amused, & somewhar triumphant
perhaps. when T own that | entirely approve your
aleration 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 desideratum.

Altogether 1 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 leamed & knowmng aspect of my baby’s physiognomy
which he has glanced at. 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-born is characterised chiclly by strons sence:
& a union of the most minute & laborious accuracy. . .,
He will make an excellent head of (1 hope) a large
family of brothers & sisters; to whom he will UMpare a
certain stard & solid character, for which they will be
much indebted 10 him, (altho’ probably no one may
ever perceive or acknowledge his quict & insensible
influence). . .. [L-B 42)

Now to Ada’s annoyance part of Note G was
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 it) never has been returned
into my hands; a small part of the remainder was, but
that 1 speedily gave you back, & thus it i, Now printed.
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The missing part must be cither at vour house or ar
the pnnters; & it seems 10 me very unlikely that you
should have retained it. 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-searum & inaccurate now & then abous
the exact order & arraggement of sheets, pages. &
paragraphs etc; (witness that paragraph which you so
carelessly pacred over!)

I suppose that | must set 10 work Lo write something
better, if I can, as a substitute. The same precesely T 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 o, | wall allow.

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

I g0 soon after seven. [ believe 1 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 obev scummons
here for earlier hour, [B 37192,3594)

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 estate. 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
m.di of telephones, copying machines, and type-
writers, it is difficult 10 assess the cxtra energy and
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’ carelessness added 1o 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.

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

her accomplishment.

neither are the Upper Indices added; noe .—.n -.z-n
Foot-Note. I send you back all the latter part of the
Revise, & the corresponding progfs, that you may g
10 the matter focthwith. I cannat account for such
negligence. .

I find 3<8= in some distress for the ergmal Men
which you should have sent me back.

I do not think you possess half my ..oarccmva. _
powers of _.c.ﬂx..n.:.w all possible contingencies { probal
& improbable, just alike). —

I am glad 6«8-?%313.:35&8:3. .
whole.

Tomormow T expect 10 send you up the rest of the
Revise, & Note A by my governess, in the middle of
the day, & more by post. :

I will work most diligently, but T wish 10 revise
Notes myself. You might send some one down here 8
moment you get them; & T would attend immediately:
send them back by .ro SAME O Wome o.-._n.uvoa.n.
messenger. —

I have begun your examples of the Caleulus of Funet
appended o Herschel’s examples of Fentte Drfferences.
This will familiarize me a little with the subject; bug
must get variows other papers, referred to by you ar th
end of the examples.

The paper of Murphy's T want is entitled,
“Elementary Principles of the Theory of Electricity,

How very carcles of you to forget that Noce; & how
much SE:.:.« on & seroice you owe mie, [0 Compensa

I am in good spirits; for I hope another year will
make me really something of an Analyst. The more 1
study, the more insatiable do I feel my genius for it §
e ,

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

Monday aftern
There 15 not much correction for Note A; (I send
the whole of it), and of these the chief part T think an
merely paragraphs o be effaced, & stops ta be inserted ov
altesed, T cannot refrain from expressing my amazemes
at my own child, The pritky & nizorous nature of the sg
seem 10 me 16 be most striking; and there is ar times
half-sativical & humworous drymess, which would I suspect
make me a most formidable reviewer, [ am acm_o
thunderstrick at the power of the writing. It =
especially unlike a woman’s style surely; bur sn:x.n
I compare it with any man’s exactly.
It is my intention ar some future time, when 1k
r:....i_ﬂ_m« 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 ostexsabéy
cutting, or harsh, or condemnatory thing.
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By the way, I want to ask your advice about a more
immediately practical marer, 1 wish 10 review Ohm's
little work, | have much 1o say upon it My review
however would not be a very bng one

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

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

By the way, there is a thing which must be sen 1o
in the Notes & Translation: owing to the former nor
having been yer properiy pared T am unable 10 give the
correct numerical references 1o the pages in various
places, as they ought ultumatcely to be.

Likewise the Nores should have 4. 4. L. appended 1o
them. | do not mean the Fooinotes, only Notes A, B, €,
D,E.F. G, the illustrious cenen!

You have now the whole of the Revise,

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

I can correct the #roaf of it in an hour or two, when |
ge1at.

Expect 2 parcel from me lomorrow, 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. 1 could
not ger anything done in time to send by coach this
morning, & now [ am vbliged still 16 retain ome sheet;
which however I hope to send you by an cocasion
tomorrow afternoon.

Note B has plagued me to death: altho’ | have made
but little alteration in it. Such alterations as there are
bowever, happen 10 have been very tiresome & to have
demanded minute conwderation & very nice
adjustments.

It s a very excellent Note.

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

You might often saee me much trouble, if you were:
whereas you in reality add 1o my trouble not
infrequently, and there is ar 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 tieke upon yourself 1o
alter any of my corrections,

7 must beg you noL. They all have some very
sufficient reason. And you have made a prefty mess &
confusion in one or two places (which I will show you
sometime), where you have ventured in my M.S%. 10

inser! or alter 3 phrase o word; & have utterly muddied
the sense,

I could not conceive 2t first in one or two places
what had happened o my sentences; the’ [ so0n saw
they were pateh-work & not my own; and found it o on
referning ro the M.S.

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

Later PS, 1t is impassible 10 send you anything bt
Notes B and C: (& this panly OWINE to soine wiong
references & blunderations of your own). —

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

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

Ockham
Weddy, 4 a'clock

After working almass incessantly since 7 o'clock this
maoening, unti! T am frced 10 @ive in from sheer
mability 10 apply laager, T find only the sheet 1 enclose
Quite completed. T shall however send a servant up
tomarrow morning by a ten o'clock traimn, o take you
all the rest1, so thar vou will have it almaost as 5000 as
this letter,

You cannot conceive the trouble [ have had with the
tigonometrical Note E! —

In fact no one but me. 1 really believe, would have
dogpedly stuck to ir, as I have been dotng, in all is
frcessary minutme

T am very uneasy ar nac hearing from you as I have
expected 1o do both yesterday & today, & fear some
disaster or other, | hope ali of Note G is forthcoming; &
Talso hope you have received all my Ginmunications
salely

I'think yow had better do the fecemd revase of the
translation for me. If you will compare it carefully wath
my first restse, it can hardly be necessary [ think for me
[0 g0 over i Agaun,

I suppose [ ought to 1ake it for granted that s mews
&5 good news, but I am in a sad fidger. Yours ever

A L
Turniver

I have senr you, since 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 twao,
& all of Note F

The very littde bit I have of Note G I shall retain i1
I get the remainder.

T hope they are getting on with all thay is already
sent back, [B 37192,348)

By ten o'clock that night she had to give up gerting
it all done.
Wednesday Evening
10 o’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 overuerked, & have scarcely brains lef;
for anything. —






