August 7, 1919,
Dear Wilson:

I have just received yours of the 5th. I will gladly tell you
all I can about the devolopement of the Tabulating machine. Pleaso make
due allovances for errors of spelling ete. Iife 48 too short teo corroct
type writing.

In 1879 I wag appointed & Speciel Agent of the U.S.Cencus and
worked as an assiptantv to Prof ".P.Trowbridge who was in charpge of the g
statistics of Powor and wachirery used in “anuiactures. This brougsht me
in contact with Dr.Billings who had charge of vital statistics and as
an amusoment or al least a diversion I conputed & loy oé lifc table for
Dr. Billings. Of course for our life tables we used the povulaticn flruroe
and céd it happened thal one sunday evoning ut Dr B tea table he suild 1o me
there ought to be a machine for doing the purely machanical work of tahul-
ating population and siuilur statisiice. o talked the watter over and I
remember his idea was somothing like a type distributing machine. Fe thouht
of uping curds vith the descriplion of the individual shown by noiches
punched in the edge of the card.

I went to lr.Leland of the Census office who had charpe of the
po uletion division and asked him %o take me &5 a clerk reporting for duty
and let me sce what the job wms. Arfter studing the problem 1 went back io
Dr.Billinfe and said I thought I ecculd werk out a solution for Lho problem
and asked him would he go in with wme. The Dr sald no he vas not interested
ony further then to gee some solution of the problem worked out.

Seon after Gereral Valker who laft daahington to accept the pres-
idency of theilags Institute of Technology invited wme to come to Boston as
an Instlructor in iMschanical inginesring. :hile at Zoston I made soma of
ny first crude experiments. iy idea at that {imo was to use a strip of
panar and punsh tre rocord for each iadividual in a line across tho sirip.
Then I ran thios strip over a drum and mude contacts throughthe hole to
operate the counters.~ This you soo gave me an ideal automotic feed. The
trouble was however that if for example you wanted any statics regarding
chinamen you would have to run miles of paper to count u few chinamen.

I then abandonad the continauous atlrip and took up individual cards.
Some of the very earliest work I did was for the City of Baliimoro vhere
T commiled the vital statistica by punching a card for cuch death with o
conductors punch. I punched down orie sido acrosg tho bottom and then up
the other side of the card. %he card wes cobnsiderably larger then ihe
present card. I have some of these cards around somewhere and if you are
interested 1 will try and find some when next in7_ashington.

One thing that helped me along in this matter was that come time
before I vas travelling in the west and I had a ticket with what I think
wvas called a punch photograph. ‘hen the ticket wns first pre gented to a
conductor he punched out a description of tho individusl,as lipht hair ,dark
eyes.large noee etc. 5o you see I only made & punch photograph of each
person.



Wilson. 2.

Jn due time along came the consus and it was indeed a brave act
on tho part of iir. Porter to award me a contract for the uso of ihe machines
in compiling the census. there would he have beon had I failed.

vhile the census wae underway my attontion wes drawm to the statistic
of agriculture. Here was a question of adding not counting. 7The anly pree
vious work avproxiwating this was in the case of some work I did for the
Surgeon Generals office under Br Ainsworth afterward 4djutest Cen. lere
wag the problem for detrming the numbor of deys sick for the seldiers. The
reports were made montlily and any case may havoe been sick from ) to 31 days
go T had to develope a wachine for this and I follwed the sawe lines in the
Agricultural statistics. Thoy wure cerininly wonderful machines. 'Thoy were
overated by woights and I had these weigltis over agninst the wall and small
wire ropes running from the mavhines over pullies.

Now while I was siruguling wlong with these wgricultursl statistice
along came J.Shirley “aton whoee brother was a clerk in the Agric census
and asked we why I did not use the wachines for ruilroad ucconniing. I ree
member distinctly telling him there was one godd reas on and thal vas {that
I did not know the firsi damncd tvhing abous reilioud accounts.

1 took up the study of this waltior and afier scme joars I 1ade
the samo proposition to Mr Riebenack and to Jir Carstensen. Then I came dowm
here on sobjack bay and aruited doveopusuts. It scons that aboul the came
time both decided to give the matter a trial. But Carstensen teolegraphed
vhile Riebanack wrote so it camo acout tnet I glarted with the Hew Yerk
Central. It was sr

(At tiis point I wae interrupted last nigat)

This experiment was started with machines like I used in the Agric
- census. Thatl i9 Lo say a cial for euch celumm that vae added. Tris will
show the transition from census machinery to railroad wachinery .

While engaged in this work the Russian census ceme along and 1
wont to Rusecia leaving the rallroad work in charpge od Leoton. “hen I returned
from hkuseia I wag greeted with the nows that the imchines were thrown out.
T then got busy at once eand developed the wachine with coundsrs or nore
properly adding mechanisms such as you firut worked wiyn at the P.R.R. It
required some offort und pationce o got the N.Y.C. to try it over again
but I succeeded and you know the history from there on.

Now the railroad work reacted on the consus work in that when 48
consus of 1900 came along we used machines guch &s were used in R,1, for
compi ling the Agricultural census. See ilewcomdb papor on this svwbject.

Now comes & reaction from census to railroad. At luncheon with
Governoe Yeriam he called my attention to the enormous work involved in
sorting the agricultural cards. I said he ougnt to use a maghino and in
reply to his question I said no I did wot havo one but could build one.
and so it was finally agreed in order to save time I wne 1o build him some
machines end he was to pay me cost plus a profit of ten or tweniy vercent.
In my opinion I think this was the worst mistake I mado in & buswiness way.
You gee I let the title to those machinus go to the government which was
contrary to my general policy. However I buili the horizontal sorters and
some of these afterwards went into R.R. offices.

Now this brought up the question of aorting machines for populetion
cards ahd I then developed and built some vertiesal machines for sorting pop
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ulation curds. The problem here wms very different then in tho cnvo of Agric
ulture and R.i. In the latier case we only had to sort to locutions of a
hole in a colum. In caso of poepulaition cards we haed to sort accerding b
combina tios of two or more helos. O(no of these holes might be ut ithe top

of a card and the othe at the bottom besides of courso they mipght be in dif-
forent columns. As I recall it I built only two of these machinen ond instead
of selling them or even renting them to the Government I ran them on the
bagss of so much ver thousand curds sorted. It was good paying business.

vHg wechinos sorted about 4C0 cards per minulte and I think I wae paid 17
cents por thousand. %We of course had Lo keop the machinos in order but the
governrent clerks handled the cards. liayes played nurse lo {theso nmuchines

. I think for sows time and he no doubl could tell you lets about them.

There is no doubt that tlese machines are {the very best itype I
cver developed and the only reason I did not continue to uso them was that
they werc rather complicated and eéspecially they would have tied up a lot
of cepital in building them. The wondor to me is that as these paionis have
or avout to expire that Powers or some one like that dont teke thom up. I
have heard lots about ‘owers sorters but i dont think thoy would be worth
congidering along side of a machine built on these old lincs.

Now as regards useof machines for other purposes I think I vtarted
cost keeping with “ershom Smith at ‘enn Stesl Co before the census of 1900.
K¥errill could give you data on this . But no it must have been afior the
cernsus for Wsrrill was in wasnington {irst. ¥For sales analysie I {think
the Western “lectric was about firet. 7They used the machinea both in liew
York and Chicago.

When we bought the Taft Pierce Co I put in a system of cooi accounte
ing and used the wachines.

The first real good job of sales enalysis was the introduction
o the machines at larshall field. Tals caqe about in a poculiur vay. lire
C.B.Martin of iarshall Field was in the east and aslled on a friond at Vane
nwnaker in wew York (ur.Coustock) nartin asked what was new and comatock
reached down in his desk and showed “artin a reprint of an article that had
appoarad in thoe Hailroad “azetie describing the ascounting of th “ew lork
Central. Mabtin went back to Chicago and wrote to me fraom thereo

After tho census of i33D things woved pretty fast and aftsr my
row with Yorth T devoted my attention entirely to cormercial work and as
you know one customor brought anotuer.

Howevor I always have regretted that I could not stay in census
work long enoughlo cerry out my idees regerding verificetion wachines.

In all statistical work certain stuvid errors will go ihraugh
in spite of every c¢ffort. 1 once wrote to the Directer ol lhe ccnsus on
the subjecet and after pointing ocut some of the blundoers in his vublications
I called his attention to the fuct that others were ¢gnilty in the some may
and as an illustration pointod out that in e publication of the city of
Paris they carofully specified the ages of three females whe died of diseases
of the prostate. )

I used a modified uutomatic tabulubing twachine for verification
in tho consus but = was arguiny for a much wore extended use. By simply
studying tho problem and then hitching up a lobt of reluys you yet a machine
which will handle cards at rhe rate of 400 per minute and in thie way throw
out all inconslstent cards such aes widows 5 years old foreign Lorn in this
country less then 5 years yel reported as naturalized citizens, otc etc .

low my dora Wilson if I have not given you what you want indlcate
just what you want and I will iry again. Yours,



