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Look up color in Botany -  Schyler Matthews 26
" " Minerslogy
Mr. Fatts at Suffolk Tng. Co. Color printing

Nov 13 Institute of Technology 12-1

1900 Prof. Cross - Says ne is Interested in my efforts -
"mould like to have a scale (asesthetic) tested by
photometer. "Since &ll is referred to the eye - which
has a variable pupil, difficult to attain sclentific
resultis.
Cites the many complementaries which belong to any
color - by sddition of white light.

on Accepts the method of obtalning a spectrum clrcuit |

of middle value. o
Recounts his feelings - the two times he gave a course
of lectures on color to the art students (request of
Prof. Ware) - First time pleased - gecond disgusted -
as the latter audience was young, amateur and unavle
to apply the scientific material practilcally.

Prof. Clifford: (lunch at Victoria 1.-2:30)

Philadelphia to ask if they have the revolving sector.
Suggests giving a sample of red to several students,
and letting them work out the balanced circle -

to see if it exactly reproduclble.

- Is pleased to hear Prof. Cross accept -the idea of
the color-sphere-

Is emphatic that I had better not try to base it
upon wave-length.

Nov 27 Studic, Trinity Court - Prof. Dolbeare 10:15-1:15 37.
"The wave-lengths of the physlcist sre unserviceable
for the artist and busiress man -~ belng Impracticable
and impossible. Cclor 1s an ancestral and racilal
experience ~ not based on the spectrum.

This color-sphere arrives at a higher degree of
accuracy and convenlence than any methods hitherto
devised,

The eyve judges by sensations and is the ultimate test.
Altho this sphere lacks verfeciion from a physical™
stendpoint, {socurce and nature of light should be
defined ag well as its reflection}, yet 1t eliminates
the personal biass (that would make 1t a private matter)-
and is an approach to s standard that can be deplcted
at will by numbsers.

Terminclogy: - shail it be based on specirum wave

L1



Dec 1

Dec 5
1900

lengthsa, - or upon the physiological effect LY
which the wave lengths produce on the retina?

To the artist it must be the latter.

To be 1desal scientifically -« it should define
the nature of the original source of Iight, and
the proportion of incidental light which is
reflected and absorbed.

Yellow of the sphere not a typleal color- (not
the usually accepted type) - but a medium yellow
between highest light and darkest dark.
(all color a question of contrasts, (simultaneous
and successive) of whieh the eye is the
ultimate judge.)
"Since pictures cannot possibly be painted
with the spectrum hues - therefore the colors in
that spectrum are not to be considered as a basis

LEor MOPKS OF B e _

Pigments must be the basls - even with all their
limitations, since they are the only vossible and
practicable means.

one
"Your system seems right., I would like to use
In the class-room and make it the basis of a
lecture, :

Studioc at Trinity Court 10:30 -1:3%0 38.

Hall and Bailey (Bradlsy invalid) talk over the
scheme, and belisve 1t should be in the schools -
gince the present methods fail to teach narmony or
color relations. Balley wants to know what other
parties are interested: - Asked i1f I have approached
Prang - (sald no)  Acknowledges that the scheme
explains these difficulties, - such as "potentlality"-
and paths of increasing sreyness.

Hall is enthusiastic and calls it "perfect". Wants
it as soon as possible in the schools.

Balley says what the supsrvisors choose for Mass.
schools gets to its western market in five years
(latsuki's testimony). Likes the kindergarten
specimens I show.

dorthington Ford
You put & scale into the hands of everybody =
The architect and designer cen no longer claim
exclusgive estimates. It 1s like the inter-
changeable parts in machinery, a universsl scale.
Wnat atomlic welghts have dons for chemistry -
this will do for color. Can any manufacturer
exactly reproduce 1t without variation?
"Is your averege middle value based upon a



:1st

2nd
rd
th

_Sth.

btn
TEn
8th
Sth
10th

Desc 11

Dec 13

gufficiently large number of estimates? 35.

Exhivited sphere at XX Century Club,
Mr, Pllene asks to have 1t shownto the

. Shopkeepers' Asso. - Fri. Dec. 21, 5:%0-6:30

Call on M¥r. Blodgeti of ¥. T. Matheson & Co.
196 Atlantic Ave. {(¥r. Jepson)
Mr. Perkins advises copyright on chartsg:-

12% advises titles only for copyright, T
one for each chart. s g},f :
. SoE T
Bailey and Sargent at Studio. - 39.
Discuss introduction of the color-zphere and
its steges - in Report of Board of Education, 1900.
yr spectrum 5 colored balls «¥ all on one bsall
: N names & order cantrals
10 " " - and all on one ball-intermediatss
3 step sphere - and midole grey
o - three paths
.5 step sphere ... N
' b - " piner distinetions
10 step sphere " sequences complet=
" complemenﬁarias

Jan 23
1901

Jan 7

i}

Bailay writes enclosing Bradley's attempt st a
"middle red"

I answer that it is made up of parzs {red 7 and
grey 3) wilth values over L0’ apart. Also ask to
see proof 1f my c¢lassification or experiments are
being used,

2:30 Show gsame and two copies of chart 5OJ
to Mr. Perkins.

Write both Balley and Sargent that I object to
any use of my color-system or experiments - and
reserve rights to “1ve it publicity mysels at the
proper time.

Called on Pritchard - about printing charts, He
writes Seribner & Co.

Called on Prof. Clifford - at ¥. I. T.

Lanched with Prof. Slifford at Tech Club. .2@22

L3



"rit detalls, strlctly combined in view of a large general 38a.
result, nobly conceived." Matthew Arnold. _

"yhe free and adiquate embodiment of an idea - in a form

peculiarly appropriate to the ldea itself. Hejel.”
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{B?adleyqs letter to Bailey shows me thot the lattier has
discussed my plans and system with Bradley before passin
2 in his annugl report as State Agent for progoa;o“ of Dra?iﬂq,
- w and wishes to obtain "middle red” by indirsciion. Thils
N L I refuse Lo Purnish. )
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 Jan 15 Designed photometer - to measure luminosity of
varlous pigments and swuffs - by daylight-

Se. I
- LA g
£ ey
i v T
;g ' Foed
) b IS
1w )‘C..rt Q*g‘ - Z
s
FEL L
13ve
1901
Ty
-

aals}

box 50% long -

2 d, ¢. lenses - 50% focus
¢ dia. set to converge
on rod R,

1l lens with square shuttser
calltratec 2

Eye-plece and mirror E

Handlie underneath H

advises corner castseyve.

Jan. 16 -

Found mirror ~nd tubes

37,

f‘i... {Iﬁi‘ih}ti‘r & ;H&%i\é%!ah-

unnecessary - Adapted stereoptl-
can shutter - with sguare aporiure
and elongated lense 1o ast ag
vernier - znd calibratsd arc.

1-%

Prof. Clifford approves -(doubts necessity for lenses)






\‘J . :E\-, - i‘\ﬁ
Jan 18.
Jan 19
Jan 21
S

Showed daylight photometzr to Mr. V. L. George and
Mr. G. E. Morrls -

Described 1t to Capt. Phinney going on a train and

to B. W. Kingsbury who called at studio.

Made shutter in form of circle - with diminishing
slit and gradusted circumference.

e,

L7



"Made simpler form -
rals dvaTes
fhaFterr

Jan 22

clgar box'-5x5x7 - with
facets on end.

ha.

‘I!h
4

Area square of dlstance.

-~
T
i

Joined two "brownie" cameras
and fitted above shutter.
Arranged two mirrors - at

ad justable angle to throw
light in axes of lenses. -

Made appointment with Prof.
t0o establish photometer values.

Jan 29 Prof. Clifford comes to test my photometer. - Le,
%e measure six grey to white values- and five
central colors (also one saturated red)
LE 23— — Light at midday - blue sky.
Specimen s rhot. O i Institute Bunsen Photo-
" . meter. Prof. Clifford
6 - '*“.28§i L. 5.8 L 5 |- thinks mine better for
10 St 1.ho 1.LL ¢ 2, _ “diffused light than the
g *16 7 Ogt §¢ZHSS’ O*Egmg“‘Bunsen. Both for juxta-
+50 o 7 ,?j 3. position of samples and
L 33 5 10.  1G 7.7 for extreme readings- whicn
1 i O. : fall out of range of
R é ?7.5 ;126. 125. ﬁ‘ accuracy on the Bunsenf
Y 4w 133 .
G ko . 136 135 Iy,
B - 139
P 39 .
Sat.red 36 _
proto~ : : ;
mount - <6 h.30. L.isi
(middle greyﬂ -fﬂié-g;§m»cf¥i\% ?
“”mm*’{i; vEad oy
E"’} - jie i
B o Dot |
ko .

jﬁjﬂ. + ¥} o b

i

k3
1
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Jan 30  Telephoned Mr. Perkins that I have a new claim Lz,
for patent - arranged for L:L45 at studio.

Described Rumford and Bunsen photometers, their
gsize « nature -~ limitations.

Saw Mr. Perkins - Abney's book on color-measurement.

Showed my various models - from L-2li inches in size.

Explained antechambers and dark room - calibrated

shutter, « ground glass screens - eye plece and mirror-

explained Its advantagzes

over exlsting pholometers.
viz:

1 - Can be used in daylight or artificial light.

N
iy

¥o dark room or installation necessary.

3 « Reads accurately from O - 100 -
{(Bunsen only from 20 - 80 -)

i ~ can be carried in the pocket.
5

- Gives normel conditicns of sight.
, J (Eye .r=atly distended and fatisued in
AAhh'I'B? s

dark rcom)

6 - Places samples side by side - So that both
eyes see both samples at cnce - at the
same angle - 50 that the eye and the
judgement. are both normal and zi thelr
€838,

7 « Prof. Clifford seys it 1s better for color-
measgurement than the Bunsen because

1 fThe juxtaposition of the two pateches
is an sdvantage.

2 Its use of daylight insiesd of artifi-
cial lizht.

%2 Its accuracy.

e

Jan 31 Designed folding pecket form cf daylight photometer. [,
: Hinged front coard carrying scale

and shuilers - with cye-plece,

Bellows to close down against box

wnen folded for pockete.




Feb 1

Feb 2

Feb 2

Simplified design Feb. 2, 1901.

A- box L MxzMxi1it.

F-Central partition

J.K. -spertures with ground glass 1"z3"
N~ Rotary shutter-callbrated on face
gs-mirror within

X-adjustable hood to eye-plece

f-f'- patches to be measured

g-&- slides to hold f and f'

Note:

L-5 Discussed application and claims with

Mr. Perkins at office. '
"Measures color, pigments, lights, and other
substances, and excitation of retina st each
degree of illumination.

partition to isclate the two beams of light

with calibrated shutter to measure the reletive

- openings.
Can be used 1in daylight, by artificial light
or in dark room.

Readings at midday. Very bright, clear sky.

resd 4. mean of readings
v i
€- 5o PESVIRYSIS 49,66
86 8 85 2.66
‘16 16 17 16,33
¥ 6o 56 61 - 57. mean of
& 3% 33 3L 53,33 varistion
R 3T T 39 7.83 1.13%
Y 329 o L3 0.66
§ 43 Lo 11 b1.33
2 Lz 39 L5 h2.z%
P L2 35 Ld 10.3%

Patches side by side 1s also in photometer
by - LeChatell%er - optical pyrometer
Stevenson g

4:30-5:20 At Y¥r, Perkins'. recastapplication =
and claim "An improved photometer, consisting of
a box, ~having twe apertures in one face thereof, -
& central pariition located beitwsen ssid aperiures,
end lsolating from each other the beams of light
entering therein,-- combined with a calilbrated
shutter to vy the size of one of said aperiures,
substentially as described.® =

51
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1901

Feb 5

Feb 20

Feb 21

Feb 5 ? 1. two or more apertures for admitting beams  L5.

2. partitions for isolating ssld beams
5. shutters for measuring the relatlive amounts
of light :

lens or lenses? or other medla -
Prof Clifford suggestis B--& Bergen to construct
a cat's eye of 10 dizgonal - with scale and pointer
to glve proporticn of opening.

¥r. Perkins goes over papers and takes signatures.

Patent exeminer quotes Lovibond's Tintometer, as #£,

anticipating my photometer. (Divdin's Practical
Fhotometery- pages 152-153%}

Prof. Clifford calls to arrange for my talk before
the M. P. Club - at Prof. Peabody's (10 Columbise St.,
Brookline) on Monday, Feb. 25 at 8 P. M.

He says of lovibond's Tintometer that it depends on
ebsorblng medls (glass, Iiguids, wilk, ete) esch of

vhich has a wvarisble color ratlo, - and cannot there-
fore be relzted into one system; that my instrument
is free from this limitation, - and guarantees
identical conditions both of the light and the
surfaces contrasted,

The calibrsted shutter cannot be llkened ito the
superposed media of Lovibond, - for the shutter
measures the guantiity of light wnhich produces any
fllumination - wiile the medie =sstfup unrelated
ratics of transmitted colors.

In short, Munsell's vhotometer "does noit depenrd

upon absorbing media - and consequently the illumi-
nation is not, changed in guality. This 1s not true
of the Tintometer, where the variasble ratics for each
colored media are fatal to c¢olors, - and camnot be
related Into one system.” He seys this himself
when stating that the red ratlc i1s 77 as compared
wlth 222 for blue and 239 for yellow.

Experimented on aperiures descriting sensatlon of
retina to carry out logarithmic curve.

~ desi-ned arc znd geared disl for
fan«ghutter.

52



an inventlion of any
importance brought

up to c¢laim a prior
conception of the i
and device.® -
and it goes on to g
examples.

A newspaper clipﬁing
appears here, beginning:
"There is hardly ever

Lés.

out,

but what some one springs

dea

ive

" i

# ~ 7

There are notes with this figure which
are repeated on p. 52 - comparing

the Munsell photometer and Tovibend's
tintometer,

5%
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¥. I. T,
February 15, 1901.

My dear Mp, Munsell,

Will you not glve =
little talk on your color sphere before the
M. P. Club, quite informally, at its next
meeting on Monday evening, February 25th.
The club meets at ihe house of some one of
our members and the mystic M. P. 1s not
Metropolitan Police or Member of Parliament,
but plain Mathematics and Physics. I have
the misfortune to be secretary. A talk
of say half an hour would I am sure interest
the members and might bring out something in

discussion. I will come in to your studic .

on your reappearance from what I tske to be
grippe.
Sincerely,

H. E. Clifford.

M. I. T.

February 19, 1901,

My dear M¥pr. Munsell,

I shall then dspend upon
you for half the evening's entertsinment on
Monday next, the 25th, and will come over to
tge studlc on Thursday or Ssturday, at 12
© clock, to arrange sbout transport, and any
accessories of the campaign.

I am much pleased, selfishly, at your
veing willing to present the matier for I
have as yet not heard its sequential develop=
ment,

Sincerely,

Hs E. Clifford.

51,
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. Feb 25 8 P. M. M. P. Club‘ h_?.
1 1901. At Prof. Peabody s - 10 Columbia St, Brookline.

o Gave expoaition of the ¢clor-sphere dnd charts -
spiral machine and photometer.

Sketched my color education in public schools,

art school'and in Pa--- Studios.
Prof. Rood s double cone of 1879- and my double
pyramid.

With Denmen Ross in Venice - 1892- Spectrum order-
Shecals 93 -~ spiral seguences
" 98 - double spiral suggests sphere

Argument -~ 1. There 1is no universal standard of colcr.
2. PWhat constitues a
%. The sphere as " " noon
- Its tests.
L. Uses of the color-sphere and charts
in ({(education
{(industrial arts
(physics
(commerce :
s 1
Showed primary and kindergarten forms.

oy Questiconed by Prof. Crosby-Prin. Lowell Textile
o School - wave length

Dr Bell - tests (photometer)

Prof. Wilson- Sec. Am. Sclconce Ass'n.=
Mr. Ross' opinion of it.

Prof. Peabody -Naval Arch- Technology.
recalls my talk =t studio - 1898.

Prof. Clifford - says repeatedly that
it 1s a good" presentation - calls
my photcmeter "very sensitive"-

Feb-ET- Saw Mr. Pritchard off for Florida - noon train.

28 Interview with M¥r. Psrkins - relative to examiners
citation of Lovivond end Houston. Showed hirm new
shutters and described cam to seit forith Fechner 's
law.

Mar 6 At M¥r, Perkins 5-6 L8,
' Dlscussed reply to eﬂarime"s references- described
¢ircular OﬁﬁniﬂéS and shutier.~ means for measur-
ing colors if glass, liguids and iransiuvcent medis.

56
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Mar 8

Mar O

Mar 1l

Mar 16

Mar 20

21

Prof., Gill ~-{Inst. of Tech) calls - 2.3

Is very much pleased with the photometer and
color system. Takes me to Mr. Smith at
Chemlcal Leboratories and arranges to furnish
me aniline colors for experiment - I take a
brilliant green- 1o enhance vividian -~ soluble
in water.

Met Mr. Bisby.

Prof. G111 suggests kKr, ylrwin of Tracy, Boardman
& Platt of N. Y. in case & consulting expert is
needed in patentis.

- 8ays the enamels could be defined as_to componentis

and temperature of fusing - so as toYExactly
reprocuced,

Belleves the system is capable of establishing
g practical standard of color.

¥r, Perkins reply to examiner - asserts in three
different paragraphs that my lnvention differg -
those he quotes, {Lovibond-Houston-Kenelly) in
construction, in mode cf operation, and in
accuracy of resuit, and asks reconslderation of

- ii the cleimSe o

Prof. Louilsg Derr passes me his study on Visibility
and Confusion of Baird's ﬂels Signal Glasges =

Denman Ross callsg at studio.

Is very much pleased with the photometer, on which
he reads sample Sa at 19,5~

I show him my large chart of 50% colors- and notes
of my telk at the Clubk. He says 1t will be very
stimulating. (Did not at first understand that
chart to be only one of an unlimited number which
unite to bulld up the complete spherical system.)
"I hope you will publish ‘that scale of values very
soon. "

Howard Forks comes in to see photometer and
rotary discs. I ghow him the charts also.

Receive Mr. Ross' pamphlet on "Desizn as a Sclence"

¥r. L. A. Lyon - 250 Cross St., kalden.

Ls.

Mr. Co L. Gagnebin’ 12.)6 ~ 3. lunch at Westminister.

Thinks ten vaoluesg sufficient.

Advises intensest colors possible-

Suggests my resding the paper before ithe American
Chemlcal Sce.

Dlscusses the tariff - and Cerman supremacy with
colored textiles.



Mar 28

29

Called on Denman Ross - meeting Mr. Clarke- LS,
Saw portrait study of Mr. Potter.

Walked in from Longwood Sta. with Reddington
Piske and Tudor Gardirer -
Former says phoitomeier would be needed by every
sclentific school and every rallroad,
(paper-makers - architect
(glass
{color "
(mill ete
Advises $5.00 as retail price, to allow LO% for
introduction.
Has no patience with inventors as promotors -
should leave it to business men.

Arranged decimal 5didisk to receive smaller disks
at 10 equidistant radil. Each variable as to ares -
80 a8 to establish balance by meassured guantities

of five complementary palrs.

Mr. B. I. CGllman lunches with me - and sees
developments of a year In the color system.

Says "Go on: it 1s making great progress.™

T like to see the pot boiling". It is a

“"ecourse de grande hateine' ", so don't go so fast
as to have no breath for the finish. You have
deslgned excellent "helf-zpparatus" - which
accurately rscords each result,

-~ also working on this general guestion of
"dimension’.

"The revolving sphere is a besutiful instrument, 50,
and especially perfect in-its being hung so as g
to revolve on any axis." The 10 proportionste

discs in cone field are slsc very satisfactory.”
I see no reason why you should not push your
experiments to a definite conclusicn.
In discussing Denman Ross' "Design as a Sclence"
said "there are two separste guestions.
l1st gquestions of fact {balance of areag-energies-
hues- velues)
2nd " " aesthetic proprieiy (guestions
‘ terms rythm & balance)
(geographer cescribes the facts of any
country.
Monarceh decrees its subdivision and
government ===
but wetershed decides the flow of water)

Until the country 1s mapped and described, how
can ®e subdivide 1t.
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