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MEMO TO: J. A. Bitterman, Director 
Division of Materials 

The attached report on Evaluation of Traffic Paints in 1953, as 
prepared by J. H. Havens, Research·Chemist, is a record of the service
test program conducted during .the past year. The report represents re
sults in both tabulated and photographic form, and it also discusses the 
various procedures in such a way that all the steps can be followed by 
those who are interested in the work. Inasmuch as the program this year 
represented a joint endeavor of the Division of Materials and the Division 
of Resea.rch, representatives from the Testing Laboratory were present 
when most of the stripes were applied and when the final evaluation was 
made at the road-test site. 

In view of the fact that responsibility for qualifying materials with 
respect to invitations for bids was shifted to the Division of Materials this 
year, the report contains no recommendations regarding qualifications 
other than the comments on limiting values which Mr. Havens made in the 
section headed "Rating Summary" beginning on page 16, Undoubtedly, the 
comtnents in that section and the tabulations to which he makes reference 
will facilitate the judging of mate.rials for qualification purposes. 

Before decisions regarding a program for 1954 are made, 1 believe 
that all of Mr. Havens' recommendations should be studied thoroughly. 
For example, there were too many samples accepted for test this year. 
A large portion of them had no bearing on the type paints which were to 
be used for marking pavements by the Division of Traffic, and consequently, 
the evaluation was complicated beyond reasonable limits. Other recom
mendations by Mr. Havens, such as those pertaining to the information 
that should be secured from prospective vendors and the desirability of 
developing performance records on paints of different composition should 
be adopted. 

On the assumption that this may lead to establishment of a control 
material placed in the tests each year, we have attached at the close of 
this report a copy of the recommended specification for glass beads de
veloped at the request of Mr. Ringo in May, 1952. So far as a desirable 
control paint is concerned, Mr. Havens called attention to the specifi
cations in our 1952 report which were recommended for certain purposes. 
In combination, these specifications could determine a control material, 
if that is judged desirable. 

Respectfully submitted 

L. E. Gregg 
L EG:ddc Assistant Director of Research 
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TRAFFIC-p.A:INT SERVICE TESTS"FOR 1954 

This report documents the performance data obtained by the 

Re$earch Laboratory in .connection with field service tests and labora

tory tests on traffic paint samples submitted by prospective suppliers 

for 1954. On the basis of these data and the adjudged performance of 

the samples offered, invitaUons to bid will be issued to any or all 

suppliers offering worthy materials. (See Division of Purchases's 

Memorandum of January7, 1953 in Appendix) Winning bidders should 

b e  bound by oath to supply the same formulation of materials as furnish

ed in the qualifying samples, and they should be further boun
,d by such 

tests and analyses as may be considered necessary by the Dpeartment 

of Highways in establishing verification. 

Under this system of procurement, it should be understood by 

the vendor and so stated in the contracts that all materials must be 

s upplied in a usable .condition without requiring additional diluents or 

laborious remixing. Failure .of any material to meet these prime re

quirements, all other factors being equal, can only be construed a s  

reasonable cause for rejecting a shipment or forfeiture of the con

tract. 
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REVIEWDF LAST YEAR'S TESTS 

For the year 1953, almost 100,000 gallons of traffic paint 

were purchased on a performance-cost basis" All of the white was 

supplied by the Baltimore P aint and Color Works (Gleem 35li9A at 

$2" 42 per gallon). Most of the yellow was supplied by Sherwin.

Williams (S & W C97YA41 at $2. 13 per gallon); but consider1hle 

difficulty was experienced by the striping crews in mixing thi� ma

terial. . During the latter part of . the year, additional quantities of 

the yellow were also supplied by the Baltimore Paint and Color 

Works (Gleem 35125A). The three materials used during the year 

are identifie.d as service stripes No. 2, No. 17, and No. 14, respec

tively in the Research Laboratory's Report for 1952. As a matter 

of further interest, a recent photograph showing the same installa.

tion after some 16 months of service is included on page 3. 



Condition photograph of transverse stripes placed 
August 19, 1952. These photograph�; were taken 
Jan11a1·y 4, 1954 (after 16-1/2 rnonths Set"vice). 
Paints represented by �tripes No. 2, No. 14, and 
Nu. 17 were purcha�ed during ICJ53. {Note: ydlow 
stripes Nos. 14 through Z.S, nonnally 1-Jhotograph 
darker than thL' whitt• ones.) 
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PROCEDURES 

Beventy-one 1-gallon samples were forwarded to the Research 

Laboratory on March 1'1, l%3 (Ncte: letter of tran.smittal included in 

Appendix). Preparatory to application of the stripes, the following 

tests were conducted on each sample: 

Specific Gravity The contents of each container were 

thoroughly mixed and the gravity read from a hydro

meter. However, in the case of some very·thick paints, 

it was necessary to use the pyconometer method. 

Drying Time and Percentage Volatiles Upon Com.ple

tion of the specific gravity test, some of the paint was 

bru.shed onto an 8-1/2 x 11-inch sheet of white bond 

paper, previously tared, and weighed immediately. 

These were set aside and the time to dry "to touch" 

was recorded to the nearest minute. On the following 

day the sheets were re-weighed and the percentage 

volatiles calculated from the loss of weight of the paint. 

Consistency in Krebs Units The Krebs Unit is simply 

the weight in grams added to the torque drive of the 

Krebs-Stormer Viscosimeter that is required to pro

duce in 30 seconds 100 revolutions of a standard spindle 

immersed in the material to be tested. 



Note: Disposable ice cream cartons served as 
convenient containers since they have ap
proximately the same diameter as a 600 
mi. beaker (The v-iscosimeter is calibrat
ed for a 600 ml. beaker). 
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All of these tests required that the sample be mixed only once. 

The operation was usually completed and the s.ample resealed in les.s 

than 15 minutes. 

Calculation of Application Rate in Gallons Per Mile For 

the tests this year it was elected to apply all samples at 

the same rate; and, by selecting the rate as 14 gallons 

per mile, it was found that the application rate in grams 

per foot was numerically equal to 10 times the specific 

gravity of the sample. Accordingly, in the applic.ation of 

the stripes, a 12-inch sheet of paper was placed in the 

path of the stdper and its controls manipulated until a 

normal pass with the spray deposited the desired weight 

per foot for each individual sample. Then the stripe was 

applied transversly across two lanes - once on concrete 

and once on bituminous pavement. 

Reflectance Measurements Reflectance measurements 

were made six times on each stripe up to the age of eight 

months. They were made with the Hunter Night Visibility 

Meter which simulates the viewing conditions of night-

time driving; and the data should reflect, at least compara-

tively, a reliable evaluation of the night-time efficiency 
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of the samples. These measurements are easily made 

in daylight, simply by setting the .instrument over the 

desired area of the stripe .and manipulating the control 

knob to balance two light intensities on a split-field view

ing screen. 



METHOD OF RATING 

Re-mixing The re-mixing quality was observed during 

preparation of each sample for laboratory tests and 

the application of stripes. Samples that were extreme

ly hard to mix are noted in the Remarks column of 
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the summary table on page 12. The ease with which a 

paint can be re-mixed is an important consideration. 

However, .the observations .mentioned above do not pre

sent a reliable evaluation of settling or caking tendencies 

because it was not possible to ascertain the undisturbed 

age of the sample at the time of this re-mixing. To 

properly evaluate this property, it would be necess.ary 

to set the samples .as.ide for a period of about 30 days 

(shelf storage) and then attempt to re-mix them. Al

though that was not included as part of this year's tests, 

it should be incorporated into next year's program. That 

is , after re-mixing .the samples for tests and applica

tion, set them aside for 30 days; then determine the 

ease of re-mixing. Hard-to-mix samples should, there

fore, be eliminated from further competition. 

Applicability It is a prime requirement that the paint 

work well in the striping equipment and that it be possible 

for the crews to clean their machines with gasoline. 

Some of the newer types of paints, such as sample 9E, 
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could not be cut with gasoline. Actually gasoline caused 

the sample to curd in the .machine and it resulted in a 

difficult cleaning job for the crew. In the future , if samples 

require special solvents .it should be so stated by the 

manufacturer and that statement supplied with the s;o.mple. 

Although consistency is included as part of the labora.

tory evaluation, the final judgement o.£ consistency should 

be delegated to the equipment operator. If he cannot lay 

an acceptable etripe within the full range of pres·aure and 

nozzle adjustments, the paint is not usable and should be 

eliminated. 

Samples fitting into this catagory are noted in the 

Remarks column of the summary table on page 12. 

Appearance The eventual objective in all of the evalua

tion work is to select materials which have good daylight 

appearance and night-time visibility and which preserve 

these features through at least one year of service on the 

road. Having satisfied all other prerequisites, appear

ance, reflective efficiency, and durability must be re

ga.rded as the factors governing the selection of samples 

to be qualified for competitive bidding. 

Judgement of these qualifying features is largely based 

on personal observation. Also, it seems that the longer 

the stripes have been in service the greater the differentia

tion in performance between samples, and consequently the 
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judgement is more reliable. In some circles, however, 

visual ratings are not regarded as very convincing evi

dence. For that reason, appearance should be documented 

photogra}i:dcally and supported by instrumental measure

ments whenever possible. 

Visual (daylight) ratings of all stripes, on both con.

crete and bituminous pavements, are listed in the tables 

on page 15, where the numerical rating values are given. 

Daylight appearances and night-time reflectivities are 

recorded on the strip-photographs on pages 13 and 14. 

These were taken at an elevation of about 15 feet (See page 

11) using Hflash•; and the line-of-light- line-of-sight rela.

tionship represents .a divergence angle of about 1- 1/2 

degrees. From inspection of thes.e photos, some stripes 

that appear dull in daylight appear very bright at night, 

. and conversely. Some samples that did well on the con

crete did badly on the bituminous pavement and conversely. 

Here again, personal judgement influences the selection of 

qualifying samples. Obviously such discrependes in per

formance cast doubt upon the desirability of these samples. 

In further support of these .ratings, the instrumental 

reflectance measurements {obtained with Hunter Night 

Visibility Meter No. 125) were taken six times during 

the eight··month test period. Results of the measure-



me.nts are tabulated in the table on page 12, Considering 

the fundamental limitations of the instrument, th ere is a 

fair correlation between the night photogi-aphs .and the 

reflectivity measure.ments. 

- 10 

Only those s.arnples .rated high by all methods should 

be considered worthy mate:rials for future use. 



Photograph illustrating method of photograph
ing stripes for preparing comparison mosaics·. 
This method seemed to be the most practical 
for showing such a large number of stripes. 
Duplicate pictures were made in daylight with 
diffuse light and at night with flash. In this 
case, flash photography simulates the small 
divergence angle of night-time viewing condi
tions. 

-11 



- 12 

TABLE � TRAFFIC PAINT TEST DATA - SERVICE TEST STRIPES APPLIED APRIL 10-15, 1953 

(Northbound Lane - Lexington-Nicholaovllle Road) 

Drying Consistency Application Rate Reflectance Value 
Sample Speclfic Time Krebs t•nits Volatiles �j:

Rl. per mi. 7-ZB-53 10-6-53 1.2.-8-53 
No, Gravity min. Z5C % Cone. Aspb. Cone. Asph, Gone, Asph. Cone. Asph. Remarks 

Type I- White Reflectorized, Pre-Mixed 

lA 1. 605 9 5Z 16, 9 14.0 14. 0 24.4 zo' 7 zz.z 17.4 zz. z 19.2. Very fine beads-abundant 
2A 1. 6.2.0 5 56 l l. 7 13, 3 13. 3 2.1. 5 6. 0 19.2 6. 0 13,0 4. 6 Very fine bead8-abundant 
3A-1 1. 615 l5 64 15, 7 14.7 14.7 9. 8 9. 0 10.0 9-6 9.6 9-6 Adequately beaded (med,) 
3A-Z l. 725 lZ 86 17. 7 13.4 13, 4 7. 3 9.6 8, 4 10. 0 8. 0 lZ.Z Adequately beaded( coarse) 
3A-3 1. 650 lZ 66 17. 8 13. 3 13. 3 10. 8 9.4 10. l 9-6 10. z lZ. Z Adequately beaded( coarse} 
3A-4 l. 655 7 78 14.8 13, 3 13, 3 8, 5 9. 9 8, 5 8, 8 7. 5 10. 1 Adequately beaded( coarse) 
3A-5 1. 680 1 9Z 13. 3 14.5 14.5 13, 0 15. 6 10. 1 15.6 10, 8 lZ. Z Adequately beaded 
4A-l 1. 665 l6 69 14, 7 14. 1 14.1 13. 8 16.6 10, 5 15, 6 lZ. Z 15. 6 Adequately beaded (fine) 
4A-Z 1. 650 6 64 z 1, 1 15. z 15. z 10, z 11. 5 1Z. Z 11. 5 10. 1 10. 6 Adequately beaded (fine) 
6A l. 550 zz 50 .2:3. 3 15. 7 15. 7 9. 6 9. 6 7. 3 9. 6 9. 0 8. 8 Graded beads - not heavy 
7A I. 800 l9 69 15,0 13,4 13.4 5. 5 7. 0 6, 3 7. 0 8. 0 7 .'Z Graded beii-dS - abundant 
SA-l l. 610 l l  74 17.5 14,7 14.7 13. 8 9.6 lZ. Z 8. 5 15.6 9- 6 Adequ"'"tely beaded 
SA-Z 1.680 7 84 17. z 13.3 13. 3 6. 7 9. 4 7. 7 9. 6 7. 5 9. 6 Not heavily beaded 
BA-3 I. 675 19 79 19.0 14.6 14.6 9. 0 11. 0 8, 5 10. I 8, 5 ll. 5 Adequately beaded( coarse) 
8A-4 1. no l7 82 18. z 14,0 14,0 10. z 8.0 9. 6 8. 5 9. 0 10. 8 Adequately beaded{ coarse) 
SA-5 I. 665 Z l  80 15,4 13, 5 13. 5 zz.z 13.8 17.4 17.4 Z3, 7 15. 6 Adequately beaded {med,) 
9A 1. 680 l5 7Z 19. 5 14,1 14.1 9. 6 5. 3 7. 5 5. 5 7. 5 6. 5 Hard to mix - fine beads 
lOA l. 815 Z9 84 zo.o 13, 5 13. 5 1Z. Z 5, 8 7. 9 5. 5 8. 0 6. 0 Beads too coaroe 

l lA 1. 615 Z6 52 Z7.8 13,4 13,4 9. 6 9.0 9. 3 9. 0 9. 6 11. 5 Very thin - few beads 

Type II- Yellow Reflectorized, Pre-Mixed 

lB 1. 610 l l  50 19. 5 14.3 14 . .1 11.5 9.6 10. 1 13.8 lZ. Z 9-6 Abundantly beaded 
2B 1.440 14 50 17. 3 14.3 14.3 6. 5 6. 0 8, 0 7. 0 9-0 8, 0 Abundantly beaded 
3 B - l  1 .  605 40 84 zo. 5 8, 9 8. 9 10. z 9. l 6. 8 7. 5 6. 5 8. 5 Abp.ndantly beaded 
3B-Z l. 6ZO l5 86 17.4 10.0 10. 0 8. 5 4.4 5, 8 6. 7 4. 2 6. 0 Not 11prayable, beada-abundt. 
3B-3 1. 6Z5 l5 89 14. z 14,8 14.8 5, 5 9. l 3, 8 6. 8 4. 8 6, 0 Not oprayable, beado-abundt, 
3B-4 1. 7Z5 88 14. z 14,Z 7. 5 5, 2 4.6 4.4 6. 0 6,0 
3B-5 I. 6Z5 4' 78 16,7 13, 3 13,3 6, 5 9. 6 7. 5 8, 5 7, 5 8, 0 Adequately beaded 
4B-1 1. 630 20 63 17. 3 14,3 14. 3 5. 5 11. 5 5. 5 9.6 5. 5 8. 0 Heavily beaded 
4B-Z 1. 615 l7 64 18, 7 13. 9 13, 9 8. 0 9. l 7. 0 8. 0 6. 5 6. 0 Adequately beaded 
6B l. 510 48 63 18.3 1Z, 9 1Z.9 9. 6 9.1 7.0 7. 3 8,0 8. 0 Not heavily beaded 
7B 1. 760 Z5 79 15, 5 lZ. 9 1Z. 9 6. 0 6. 0 5, 5 5, 3 5, 5 6. 0 Adequately beaded 
SB-1 I. 610 30 86 17. 5 13, 1 13, 1 7. 5 6. 5 6. 0 5. l 8, 0 5. 5 Adequately beaded 
SB-Z 1. 670 l5 85 18. 8 14,7 14.7 IZ. Z 6, 8 8. 5 6. 8 8, 5 7, 5 Large beads - adequate 
8B-3 1. 675 l l  90 16, 7 13. 7 13. 7 8. 2 9. 6 9. 0 8, 5 9. 6 8. 5 Large beads - not heavy 
SB-4 1. 7Z5 2 0  89 30. 0 14,8 14.8 5. 5 7. 0 5. 5 5. 5 5. 3 6, 5 Adequately beaded 
8B-5 1. 690 Z8 77 18,7 13,4 13,4 9. 6 12. z 9-0 7. 8 10. z 8, 0 Hard to mix, heavlly beaded 
9B 1. szo 20 93 15.4 15. 4 15.4 5, 5 5. 2 5. 5 5. 5 5, 5 7.0 Superfine beado,{abundant) 

Very hard to mix - not 
oprayable. 

lOB 1. 830 l8 94 14. 3 14,3 14.3 9. 6 8, 5 '· 0 6. 0 7. 5 4,6 Hard to mix, beads too big 
llB I. 615 25 59 Z l .  4 Zl. 4 Zl.4 7. 5 9-. 3 8. 5 10, 1 7. 5 9. 6 Thin-not heavily beaded -

Adequate 

lE l. zoo Z5 6Z 
Type Ill- White Non-Reflectorized 

30,0 13.7 13,7 5.7 3,4 4.4 3, 8 5, 0 5. 0 
ZE 1. Z90 Z6 63 30. z 14.8 14.8 5. 0 4,2 5. 0 3.4 5. 5 3, 8 
SE 1. 535 Z3 96 7. 6 14.4 14,4 6.0 2. 3 4.9 2.2 2.4 2.2 
6E 1. 580 l5 75 Z5,4 14,7 14.7 3, 3 4. 2 3, 0 3, 6 3, 6 4.2 
BE - l  l .  510 l8 76 16. 3 15. 1 15. 1 3, 0 4, 2 4.0 5. 3 5. 0 3, 6 
8E-Z I. 735 9 75 15, 7 15. 1 15. 1 4.1 4. 6 3, 3 4.2 4. 2 4. 6 Contains sandy filler 
9E 1. 090 6 68 33, 3 15. 3 15. 3 3, 8 3. 0 1.6 3.0 2. 9 Not thinable with gasoline 
lOE 1. 575 Z6 73 Z4. 1 14. 9 14.9 3. 8 4.4 4. 0 4.1 4.1 4.0 Had to be strained [lumpy} 
l l E  I. 545 l6 69 18.7 13, 7 13, 7 4. 3 3: 8 3.0 4.0 4.1 5. 5 Stringy &. lumpy 

Type IV - White Reflectorized, Beads On 
lC 1. Z30 27 52 16.3 14,0 14.0 4. 6 8, 5 3, 8 4. 3 3, 6 5. 5 

2C 1. Z75 zz 56 zo.o 19. 8 19, 8 7. 0 5, 5 5, 5 >. l 6. 5 5, 5 
3C�l 1.400 Z9 5Z Z6.8 18, 0 lB. 0 17.4 3. 8 zz. z 4. 9 zo. 8 4. 6 
3C�Z 1. 370 Z8 7Z Z5. 5 18.4 18.4 5. 8 6. 0 zz.z 8.5 17.6 8, 0 
3C-3 l. 4.65 Z8 68 19,3 18. 1 lB. l 17.4 3. 8 Z3. 7 4. 2 19, z 5. 0 
5C l. BZ5 over Z hours 100 16.0 16. 8 16, 8 Z8. 0 lZ. Z zo. 7 19.Z zz. z zz. z Slow drying - high viscosity 
6C 1. 510 47 Thin 31,4 14.4 14.4 4, l 4.4 3, 8 4. 0 3, 8 4. 6 No beads furnished- verythin 
7C l, 600 33 83 19. z 13, 3 13, 3 3, 3 3, 3 3, 0 4.0 3, 8 5. 0 No beads furnished 
BC-1 I. 385 l6 7Z 34,3 18. z 18, z 18, B 10. z zz. z 9.6 Z5. z 9. 0 
BC-Z 1. 460 l3 68 15.9 18, z 18. z ZZ.7 18, 0 Z5. 2 13,8 Z3, 7 10, 8 
SC-3 1. 510 zz 59 27.6 18. 5 lB. 5 18, 3 7. 5 Z3, 7 8.0 zz. z 6. 5 
9C 1. 455 l l  74 45.Z 18.3 18. 3 16. 6 6, 7 15. 6 6.2 10, z 5. 0 
l lC 1. 360 2 4  68 30,0 18. 5 18, 5 Z0,7 19. z zz. z 19.2 zz. z 1Z. Z 

Typo V - Yellow Reflectorized, Beads On 
lD 1. Z65 l9 Thin Z5, 0 14.1 14.1 13, 8 l9.Z 13. 7 10. 8 Z7, 0 10. 1 Very thin 
2D l,Z40 Z3 Thin zo. 0 13. 5 13, 5 10. 8 11' 5 19. z 4. 6 8, 5 5. 0 Very thin 
3D-I l. 505 lO 73 zo.s 13.Z 13. z 15. 6 35, z 1Z. Z 30. 3 11.5 17.4 
3D-Z I. 435 Z8 93 zz. 0 14.5 14.5 19.Z Z3. 7 17.4 Z5.3 17.4 ZO. B 
5D l. 575 l7 77 z 1. 6 13.Z 13, z 17. 4 19.Z lZ. Z 8.0 15. 6 7. 0 
6D 1.420 27 56 ZZ.4 14.0 14,0 4. 6 2. 2 3. 4 2. 2 3,4 2.4 No bead• furnished 
7D 1. 675 Z l  94 zo. 0 14,6 14.6 4.4 2. 5 2. 7 2.4 2. 4 2. 7 No beado furnhhed 
SD-1 1. 510 Z8 76 zo.s 13,5 13. 5 8, 0 3,4 13. 0 3, 5 l l. 5 3, 8 O.K. 
8D-Z 1. 420 Z5 77 zs. 0 14.0 14,0 ll. 0 11. 0 9-6 8. 0 10, 8 7. 5 O.K. 
9D' 1. 505 Z5 75 Z1, 4 13, 5 13.5 Z5. 3 Z7. 0 zo. 7 13.8 zs. z 19. z O.K. 
l lD I. 385 37 74 zo. 0 15. 1 IS. 1 1<j. 9 35, z zz. z 30.3 25.Z 30. 5 O.K. 
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Strip Photograph of 1953 Paint Stripes on Asphalt Pavement 
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Strip Photograph of 1953 Paint Stripes on Concrete Pavement 
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APPEARANCE AND DURABILITY RATINGS, JANUARY 8, 1954 

Concrete Bituminous Final Concrete Bituminous Final 
St:d �e EQ o Da;y: Nig;ht D;;;y Night Average Strille No. Da;y: Nigl1t D�;�: IJie;ht Avera.g§. 
White Premixed 

lA 18 18 18 16 17.5 11B 5 10 2 7 6 
2A 19 19 19 18 18.6 
JA-1 6 4 4 10 6 White Non-Reflectorized - �ick Dr;y:ing 
3A-2 1 1 2 4 2 1E 5 5 6 6 5.5 
3A-3 2 2 1 5 2.5 2E 6 4 7 7 6 
JA-4 9 3 3 9 6 5E 8 8 9 9 8.5 
JA-5 15 8 15 15 13.3 6E 3 3 4 4 3-5 
4A-l 8 7 9 .8 8 8E-1 1 l 1 3 1.5 
4A-2 7 5 10 9 7.8 8E-2 2 2 2 1 1.8 
6A 11 6 5 3 6.3 9E 9 9 8 8 8.5 
7A 12 14 17 14 14.3 lOE 7 7 5 5 6 
8A-l 3 13 14 . 7 9.3 11E 4 6 3 2 3.8 
8A-2 4 9 11 2 6.5 
8A-3 5 10 7 6 7 White - Beads on Tvoe 
8A-4 10 11 8 12 10.3 10 11 11 11 9 10.5 
8A-5 16 16 12 13 14.3 2C 10 10 10 8 9-5 
9A 17 17 16 19 17.3 30-1 - 5 1 1 2.3 
lOA 1 4  15 13 17 14.8 3C-2 - 6 9 7 7-3 
11A 13 12 6 1 8 3C-3 - 7 8 3 6 

5-C - 4 7 6 5.7 
Yellow Premixed 6C No Beads Furnished 
lE 8 16 12 1 9.3 7C No Beads Fumi shed 
2B 15 14 17 13 14.8 8C-1 - 1 3 5 3 
3B-l 14 8 16 14 13 8C-2 - 2 6 2 3-3 
JE-2 3 2 18 15 9.5 8C-3 - 3 2 4 3 
JE-3 1 1 1 3 1.5 9-C - 9 4 10 7.7 
3B-4 2 3 5 2 3 110 - 8 5 11 8 
3B-5 10 6 6 4 6.5 
4B-l 9 7 4 6 6.5 Yellow - Beads on TX:Ile 
4B-2 16 15 7 8 11.5 lD 7 5 2 7 5.3 
6B 12 16 3 9 10 2D 9 9 9 8 8.8 
7B 7 13 8 18 11.5 3D-l 4 3 5 4 4 
8B-l 6 11 9 10 9 3D-2 6 2 6 5 4.8 
8B-2 13 12 13 16 13.5 5D 3 6 3 6 4.5 8B-3 11 8 15 11 11.3 6D No Beads Fumished 
8B-4 4 9 14 12 9.8 7D No Beads Furnished ,_ 

I �; 8B-5 17 18 12 9 14 8D-l 2 4 4 6 4 
9B 19 19 19 19 19 8D-2 1 7 1 2 2.8 
lOB 18 17 11 17 15.8 9D 8 8 

� f 
6. <; 

11D 5 l 3.3 



- 16 

RATING SUMMARY 

On the basis of appearance and durability averaged from four 

conditions including day and night-time appearance on concrete and 

bituminous pavements, those samples rating highest in overall per-

formance and judged to be of acceptable quality are tabulated below 

for each type of paint: 

Type I: White, Pre-Mhoed 

l. 3A-2 5. 6A 
2. 3A-3 6. 8A-2 
3. 3A-l 7. 8A-3 
4. 3A-4 8. 4A-2 

9. 4A-l 

Note: �ample 11A rated equal to 4A-1 in appearance 
and durability, but was judged too thin for spray 
application. 

Type II: Yellow, Premixed 

l. 3B-3 
2. 3B-4 
3. 4B-1 
4. 8B-1 
5. 1B 

Note 1: Sample 3B-5 was rated equal to 3B-4 in ap
pearance and durability but was eliminated because 
of its long drying time. 

Note 2: . Sample llB was rated slightly higher than 3B-4 
in appearance and durability, but was eliminated 
because of low consistency. The most desirable 
range for consistency is believed to be in the range 
of about 65 to 85 K. U. although the extreme limits 
may depend upon other characteristics of a parti
cular sample. 

Note 3: . Sample lB had a lower consistency {50 K. U . )  
than 11B, above, but the striper operator did not 
judge it to be too thin for spray application. Since 
it ·was possible to apply the sample at the desired 
rate, it is considered as acceptable material. 
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Type ITI: Quick-Drying, White, NoncReflectori!Z'ed 

Only samples 8E-2 and% of those submitted under 

this type have drying times that would qualify them as quick-

drying paints, Of these two only 8E -2 has a high du:rability 

and appearance rating, If is noted, however, that samples 

4A-2 and 8A-2 in Type I have comparably fast drying times 

to qualify for this type, Samples 4A-2 and BA-2 have the 

additional advantage of reflectorization, Therefore, the 

samples listed below are considered acceptable as Type .III: 

L BA-2 
2, 4A-2 
3, SE-2 

Type TV: White, B., O,P, 

L 3C-l 
2, BC-1 
3, BC- 3 
4, sc�2 

l, BD-2 
2, 11D 
3, BD-1 
4, 3D-1 
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QUICK DRYING PAINTS 

The nine samples liste.d under Type III represent commercial 

offerings of so-called "quick drying'' paints as. requested by the 

Division of Traffic for use in urban areas for delineating cross-walks 

and parking lanes. The quick-drying feature sought by the Traffic 

Division would make it possible to paint those lines more frequently 

and without delaying traffic. Ordinarily, the "track-free'' drying 

time for the paints customarily used in these places is about 45 minutes 

and traffic must either be diverted or funneled to one side while the 

other side dries. 

A lacquer-base non-reflectorized paint of the quick-drying 

type was reported last year (See stripes No. 13 and No. 25, page 3 ) , 

and the Division of Traffic requested that a specification be develop

ed as a basis for procuring this type of material (same material was 

reportedly used in the city of Louis.ville). However, a general for

mulation - type specification could not be drawn up and validated 

because of diverse complexities in the cellulose derivities and solvents. 

The possibility, of course, is continuing under consideration. 

The particular advantage of the lacquer-type paints lies in 

the fact that the drying time is dependent only on the rate of solvent 

evaporation and not upon the slow rea ctions that characterize drying 

oils. A particular disadvnatage lies in the fact that they are not 

soluble in gasoline, and special solvents are required for thinning 

and for cleaning equipment. They seem to dry too quickly to retain 

reflectorizing glass beads applied by the drop-on method, and the 
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premixed beads tend to clog the spray nozzle. -It would, of course, 

be highly desirable to retain the reflectorization feature in the quick

drying paints. 

Of the nine. samples submitted this year under the quick- drying 

catagory, only samples BE-2 and �E are actually quick drying. Sample 

9 E  is probably of the lacquer type because it was not thinnable with 

gasoline. Samples 2A, 3A-4, · 3A-5, 4A-2, and BA-2 under Type I 

have equally short-drying .times. 
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RECOMMENDATIONS FOR FUTURE WORK 

Future invitations to submit samples should require that all 

samples be accompanjed by the manufa-cturer'sr formulation plainly 

stating the type and quantity of pigment and pigment extenders, the 

type and quantity of vehicle, protective agents and solvents. In the 

cases of reflectorization with glass beads, the manufacturer should 

be required to state the size-gradation and the refractive index of 

the glass beads and also the .quantity supplied per gallon (applies to 

both the pre-mixed and beads-on-paint types). Samples failing to 

comply with this request must be accompanied by a statement justi

fying the sample as being highly proprietary in composition. Other

wise, the Department of Highways will not be obligated to include 

the sample in the tests. 

The intent here is to permit the Department to accumulate 

comparative historical data on the performance of various types of 

paint formulations and to screen out those types and formulations 

proven to be undesirable. This provision would eliminate the need

lws s testing of those undesirable paints every year, and it would 

gradually raise the quality level of the samples submitted for the 

competition. It would eventually develop significant trends as to the 

general formulation types offering the best performance and economi� 

advantages. 

When invitations for samples are sent to prospective suppliers , 

each should be limited to not more than three samples for any general 

type. This should encourage them to select materials known to be high in 
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quality and merit for the competition. The sample invitations should 

be further restricted to only those general types which the Til vision of 

Traffic intends to purchase during the following year. Thus, if the 

Division of Traffic is interested only in premixed reflectorized paint 

and perhaps truly quick-drying paint, samples of non-reflectorized 

paint or paint reflectorized with beads applied on the surface should 

not be accepted for test purposes. 

It is further re.commended that service tests for next year in-

elude the revised specification material (dispersion resin vehicle and 

titanium pigme.nt) which was suggested in the Research Laboratory 

report on paints tested in 1952*. The use of . these materials (yellow 

and white) as reference standards should provide a sound basis for 

judging the comparative success or failure of this performance pro-

cu.rement program from year to year. 

* Samples of specification paints may p ossibly be obtained from the 
Missouri and Illinois Highway Departments. 
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January 7. 1953 

MEMORANDUM 
----------

TO: W. P-. Ringo, Director 
Division of Traffic 
Department of Highways 

SUBJECT: Method of Purchase for Refle,}·i·,crized Traffic Paint 

Confirming our recent discussion concerning the purchase of Reflectorized 
Traffic Paint, the following resume is intended to record the various 
points mutually agreed upon: 

1. Since no adequate specification covering Reflectorized Traffic 
Paint has been promulgated, it is our decision to continue our 
present method of testing samples on performance bases until such 
time as a better system is devised or else until a good specifica
tion becomes available to us. 

2. The Division of Purchases is charged with the responsibility of 
(a ) requesting free samples from prospective bidders; (b) re
ceiving samples and forwarding same to the Department of Highways 

Materials and Research Laborato�J; and (c ) advertising for bids 
your annual requirements of paint upon receipt of test results 
and your Purchase Requisition. 

3. On or about the first of each year (including this year ) the 
Division of Purchases will advise all prospective bidders to 
submit free samples for test purposes to be received at the 

Office of the Division of Purchases no later than a sp·ecified 
date ( approximately March 1). All manufacturer's identification 
will be removed from each sample before forwarding sample to the 
Testing Laboratory. Each sample will, of course, be identified 
by some marking, the code to which will be available only to the· 

Division of Purchases. This step will be taken merely to assure 
all suppliers of samples that all tests will be conducted with
out the knowledge of mant1facturer1s identification. 

4. Since all samples will have been delivered to the Testing Labora
tory prior to April 1, it is reasonable to assume that test 
results can be reported on or before october 1, at which time 
the Division of Traffic will be advised of test results. 
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5. �t any time subsequent to the date test reports are received, 
the Division of Traffic will be able to submit a Purchase 
Requisition announcing the yearly requirements for Reflectorized 
Paint, If this proposed schedule is closely followed , it is 
a certainty that a contract can be placed with the successful 
bidder prior to the beginning of a new year, 

The Division of Purchases is presently awaiting your advice indicat
ing the types of paint samples, you desire to have tested before our 
letter· is prepared and mailed to all prospective suppliers, It is 
also requested you indicate the names of those firms who have partici
pated in previous tests, as well as the names of firms who have ex
pressed an interest in having their paint tested during the preceding 
year. 

I:f in your opinion any of the above statements are inaccurate as re
lated to our discussion, or if information covered is incomplete, 
please advise in order that proper corrections can be made. 

CAB:at 

/s/ 
C. A. Byrley 
.Assistant Director 

cc: 1. E. Gregg, Assistant Director of 
Research Materials, Research Laboratory 

B. H. Lowry, Director, Division of Purchases 

J. R, Haselden, Assistant Director 

George W. Sudduth, Buyer 
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Commonwealth of Kentucky 

DIVISION OF PURCHASES 
Department of Finance 

Frankfort, Kentucky 

March 19, 195' 3 

Mr. L. E. Gregg 
Assistant Director of Research Naterials 
Research Laboratory 
University of Kentuclcy-
Lexington, Kentucky 

Dear Hr. Gregg: 

Traffic Paint Samples for the 195'3 testing program are being forwarded to 
you today by Department of Highway truck delivery. A total of eighty
nine (89) separate containers or individual packages have been submitted 
by various Hanufacturers and Distributors and have. been included in today1s 
delivery to you. Individual saniples by type and code number have been 
identified by crayon markings in the following manner: 

Type 1 - (Whi.te Reflectorized TJ?affic Paint - Premixed) 
Sample Numbers: lll., 2A, 3A-19 3A·-2, 3A-3, 3A-4, 3A-S .• 

4A-l9 M·-2, 6A, 7A, 8A-l, 8A-29 8A-3, 
8A··4, 8A-5., 9A, lOA, and llll.. 

Type 2 - (Yellow Reflectorized Traffic Paint - Premixed) 
Sample Numbers: lB, 2B, 3B-l, 3B-2, 3B·-3,, 3B-4, 3B-S, 

4B··l, 4B-2_, 6B, 7B, BB-1, 8B-2, SB-3, 
SB�-4, 8B-5,, 9B, lOB, and llB. 

Type 3 - (White Non-Reflectorized Traffic Paint - Quick Drying) 
Sample Numbers: lE, 2E, SE., 6E, BE-l, 9E, lOE, and llE. 

Type 4 - (White Reflectorized Traffic Binder or Adhesive - Beads 
on type) 

Sample Numbers: 10, 20, JC-19 3C-2, .3C-3, 5C, 6C, 7C, 
8C-l, SC-2, SC-3, 9C, and llC. 

Type 5 - (Yellow Reflectorized Traffic Binder or Adhesive - Beads 
on type) 

Sample Numbers: lD, 2D, 3D··l, JD-2, 5D, 6D, 7D, SD-1, SD-2, 
9D, an d llD. 

Glass Beads for Types 4 �nd S (White and Yellow Traffic Binders) 
Sample Numbers: 

lF (Glass Beads for Samples lC and lD) 
2F (Glass Beads for Samples 2C and 2D - Beads packaged in two (2) 

Cloth Sacks containing 6 lbs. each) 
3F (Glass Beads for Sample JC-1) 
3G (GJ.ass :Beads for Sample JD-1) 
3H (Glass beads for Sample JC-2) 
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JI (Glass Beads for Sample JC�J) 
JJ (Glass Beads for Sample JD.,2) 
.5F (Glass Beads for Samples .5C and. 5D) 
8F (Glass Beads for Sample SC-1) 
8G (Glass Beads for Sample 8C�2) 
8H (Glass Beads for Sample 8C-3) 
8I (Glass Beads for Sample SD-.1) 
8J ( Qlass Beads for Sample 8D-2) 
9F (Glass Beads for Sample 9-C) 
9G (Glass Beads for Sample 9-D) 
llF (Glass Beads for Sample 11-C) 
llG ( GJ.ass Beads for Sample .l.l�D) 

Please note that no glass beads were furnished for use in con
junction 1.-ith Samples 6C3 6D, 7C, and 7D. 

A majority of the Manu:fact.uers have failed to offer pertinent informa
tion regarding their sar�les submitted such as types of paint, basic 
formulae, et cetera. All in:formation available to the Division of 
Purchases pertaining to Ya.rious samples su:bmitted is contained in the 
attached statement. Should it become .nec.essa.ry to obtain additional in
formation regarding any sample submitted, please direct such requests for 
information to this Division. 

Upon completion of tests it. is requested t.hat. your report, Evaluation of 
Traffic Paints Tested in 19533 be :made direcU.y to the Divisi.on of 
Purchases. If tests canbe concluded and evaluations made in November 
or early December, the 1954 total. requirements can be advertised and 
purchased prior -to -the time many ot.her principal bcyers ent er the market 
for their a11nu.al. traf.fic paint requJ.:rements. Early seasonal buying 
should of'.fer delivery advantages and possible price advantages. Your 
splendid. cooperation .in this Traffie Paint Testing program is appreciated. 

-cAB: at 
cc: B. H. Lowry, Director 

W. P. Ringo, Director of Tra.f.f:i.c 
George W. Si:tdduth" Buyer 

EncL 

Very truly yours, 

B. H. Lowry, Director" 
Divi!s:ion o.f Purchase� 
S/ 
c·. A. Byrley 
Assistant Direct.or 
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Samples: 

Sample: 

Sa.mple: 

.1\VA:rJ.J\.T::LE INFORHA TION Oll Tiil\.l'1i'IC PAINT SAJJiPLES SUJ3MIT'l'ED 
-�·�·---·--"-�·---�---�-�··-�--·--c.---·-·----------· 

13 E ]pf:L lO_J.Q_ 
V thi,.cle alkyd type 
Non-Volati.te - Approx. 2L\J; 
Pigment: 

White . ., Zinc Sulphate Type with Mag. Silicate 
Yel low-Lead Chromate and Zinc Sulphate 

11ag. Silicate and Calcium Carbonate 
PS.C. 6J.% 

llA 
'Pi@nent 62% by �>reight consisting of: 

Rutile T:i02 
Rutile Titani:um Calcium 
l·!gSi03; CaC03; Si02 pgmts 
''b" Glass Bea.ds 

Vehicle 38% by weight consisting of: 
Alkyd Resin (SBO type) 

(no rosin) 28. :;% PA 
Suspending� wettings 

anti"·skin a.gent.s 
Naphtha & Min. Spts. 

Viscosity " 72 KU; @ 77F. 
Wt / ga l ·" 12.5# min. 

9% by ut.. 
23 by wt. 
22 by m. 
46 by wt. 

3.95% by ut. 

4.0 
56.� 

Not.e - normal pereentages of tolerance or devia·tion 
from above would be expe rienced in production. 

llB 
P:i"i?:ment. 62% by ueight consisting of; 

Medi_um ':hro:me Yellomr 
Rutile T:U;a.n:iurn Caleiurn 
MgSiOo ,; CaC0·3; Si02 pgmts 
nB1f Glass Be:3.ds 

Vehi.cJ .. e J8% by weight consi.sti.ng of� 
Alkyd Resin (SBJ type) 

(no rosin) 28 •. 5% PA 
Suspending,, ;;etting 

anti"·skin agents 
Napt,ba & Min. Spts o 

Vi.scosi ty "' 72 1111 @ T?F 
Wt. / gal. � 12,8 min, 

22% by wt. 
10 by wt, 
22 by Jort. 

.�,12.. .. ..E.L�2 o 

39.':% by wi�. 

4.0 
.56.5_" 

Note� ., normal percentages of tolerance or deviation 
from above would be expe rienced in production. 

Sampl e: ll.C 
Pigment 48% by J;Jeight consisting of: 

Rutile Ti02 
Tut;Ue Titanium Cal.cium 
MgSiO:J.� Si02 p:1 gments 

l7o5% by m. 
44.0 by wt. 
38,5 b y  wt. 



Sample : 

Sample 

Sample: 

Sample: 

llC (Continued) 
Vehide 52% by w eight consisting of: 

Alkyd Resin (SBO Type) 
(no rosin) 28 •. 5% PA 

Suspending., ·w·etting,, 

ant,:l.o.skin,, driers 
Naphtha & M.in. Spts, 

Vi.scosHy ·· 72 KU @ 77° F. 
Wt I gal �· 11,1# Min. 

42,0% by wt. 

by wt. 
by wt. 

Not.e: normal percenta ge s of tolerance or devi.ation 
from above would be e:xperieneed in produet..ion 

11D 
PI@neni� 4C1 �.5% by wei.ght c:onsisting 

Medium Chrome Yellow 
Hu't:ile Titanium Calcium 
MgSW

;
3; SiO? pigment� _ .  

Vehicle 51.5�o by we�ght conSJ.st�ng 
Al.kyd Res.in (SBO type) 

(no rosin) 28 •. 5% PA 
Suspending" t<etting9 
anti-skin_, driers 
Naphi;h9. & Min. Spts, 

Viscosity •· 72 KU @ ?7° F, 
Wt I gal - 1L4# mi.n, 

of: 

of� 

41.5% by wt .• 
20,0 by wt. 
38.5 by wt. 

42.0% by wt. 

3o07u by wt. 
5.5.0 by wt. 

Note: norrr�J.l percentages of tolerance or deviation 
from above ·would be e.xper.ienced in production. 

llE 
"i'igme:nt. 6o% by vreight; consisting of: 

Rut,ile Ti ta.ni.um Ca.ld.UJ!l 
Zine Oxide 
MgSi03-; CaC03.; Sl02 pgmt.s. 

Vehicle 40/b by <Je:i.gh t consisting of: 
Alkyd R.es:in (SBO type) 

(no rosin) 28 •. 5% PA 
Suspending_, ·;ret·eing, 

an td.··Skin .a. gents 
Naphtha & JV!in, Spts. 

Viscos:Lty � 71 KU @ ?7F. 
Wt I gsl •• 12o 5# Ullrlo 

47% by wt. 
6 by wt. 

47 by wt. 

39.0 

2.5 
58.� 

Note: normal pereentages of tolerance or de viation 
from above woul.d be experienced in product.ion. 

7A 
Pigment 
Vehicle 

7L5% 
28.5% 

Compos ition of Pigment: 
Tl tanium Dj_md.de 
Zinc Ox.ide 
Lithopone 
Magnesium Sil.i.c at-e 
Glass Beads 
Pumic 

7 1 ' """'· 
5.7 

14.0 
27 .!� 
:J8.6 

7.2 
�·---�-�� 100.0� 



Sample: ?A (Continued) 

Composition o:f Veb_icle: 
Vegetable Oil Alk,yd Resin Solids 
Petroleum TJnnners & Driers 

Sample: 7B 

P" t 6'8'!!, lgmen, ,. 
Vehicle 32% 

lOO% 

Composition of Pigment;: 
Mml.:Lum Chrome Ye11ow 12% 
Zinc Oxide 8% 
Magnesi.um Si.l.ica te 387; 
Glass Beads 42% 

Gomposi h. on of Vehicle� 
Vegetable on, A.leyd Resin SoUds 
Petroleum Thinners Dr-iers 

Sample: 7G 

Pigment 
Vehicle 

Composition of Pigment.: 
Titanium Dioxide 
Zi.nc Oxide 
LHhopone 
Hagne.sium Si.l.ioat.e 

ComposHi.on of Velu.cle: 

11.0% 
8.8% 

22.0% 
.58.2% ,_ .. _ .. _._"'"' lQO.O;b 

Vegetable OD. Alkyd Resin Solids 
Petroleum TJ1inners & Driers 

Sample: 7D 

Pigment 
Velu.cle 

Composition o.f Pigment: 

Jl:Iedi . . um Chrome YeJ.J O"�rJ 

Zinc O:x:i.de 
M.a.gnesiu:ro Silicate 

Composition of Vehicle: 

·-� . . s;:� 
l$7S 
7 .5"/o 

fOODTo 

Vce;etable Al.L-yd Tie;'-nn So1l'.clf:; 
PP.iT'()J..eu,m :r11.-2...nner � & De:'! . . e.,'.:; 

37 .o% 
6J.ol; 

39.6% 
6o.4% 

l.oo.o% 



COMMONWEALTH OF KENTUCKY 
DEPARTMENT OF HIGHWAYS 

Highway Materials Research Laboratory 
132 Graham Avenue , Lexington 29, Kentucky 

MEMO TO: W. P. Ringo 
Director of Traffic 

May 27, 1952 

D.l . 2. 
S.J . 2 .  

In response to your request for a specification that will apply to 
glass beads for reflectorizing surfaces of signs , paints, and other night 
driving aides , we recommend the attached material which is drawn up in the 
form of a proposed specification. In general, the procedures and ranges of 
performance characteristics conform with things that have been discussed � 
the A.S. T.M. Subcommittee on Traffic Paints. Actually, A.S. T.M. has not 
adopted a specification, but probably they will have one wi thin the next 
year or two. 

You will note the refractive index and size distribution or grada
tion are referred to in the specification, but the actual requirements are 
left open and subject to information contained in each invitation for bids. 
This provides a leeway within which you can obtain beads best suited for the 
use which you have planned. 

In general, we would expect prices to increase as the refractive 
index increases, but also the reflective qualities of the beads becomo greater. 
�e difference between a bead with a refractive index of 1.5 (which is equiva
lent to ordinary glass)  and a refractive index of 1.75 is so great that the 
effectiveness of the sign would be increased tremendously through the use of 
beads with the higher reflective index rather than beads of ordinary glass .  
You c an be certain that prospective vendors are in a position to know the 
refractive indices of their beads , and they will not hesitate to bid with a 
requirement of this sort in the invitation. Incidentially, the test that 
we think should be used is included in the specification and it is not dif
ficult to perform. 

In his memorandum which is attached, Mr . Havens has outlined some 
of the considerations that you will want to give to refractive index and to 
size distribution. He will be glad to discuss this further if you wish, and 
after you have some beads of different characteristics on hand he would welcome 
the opportunity of making observations in different places where they are applied 
in order to give you some specific data on the effects of changes in refractive 
indices and bead sizes, 
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On the as sumption that you will want to bring this up with the 
Specific ation Committee eventually, I am taking the liberty of sending to 
Mr. Oberwarth sufficient copies to take care of all the members of that 
committee. 

LEn:DDC 
Attachment 
Copies to: D . ' H. Br� 

Specification Committee Members 

;('.� � 
L.  E.  Gregg 
Assistant Director of Research 



MEMO TO: L. E.  Gregg 

COMMONl'IEALTH OF KENTUCKY 
DEPARTMENT OF HIGHWAYS 

Highw� Materials Research Laboratory 
132 Graham Avenue , Lexington 29, Kentucky 

May 27, 1952 

Assistant nirector of Research 

SUBJECT: Proposed Special specification for Reflectorizing Glass Spheres 

In regard to the Special Specification we are proposing for re
flectorizing glass spheres ,  the following recommendations and suggestions 
m� be of use as a guide in selecting the general requirements (Part 1, 
GENERAL) of the spheres for various uses: 

1. Refractive Index - It is suggested that the reflective efficiency of 
glass spheres with respect to their refractive indices be adjudged from 
the theoretical relationship shown as Fig. 7 in our report, "Spherical Lens 
Optics Applied to Retro-Directive Reflection. "  It is further· recommended 
that favorable consideration be given to the selection of refractive indices 
within the range of 1.75 to 2 .00 whenever economically justifiable, particu
larly for application to non-traffic surfaces such as signs , curbs , and 
islands . 

It is recognized that highly refractive glasses m� not prove economically 
expedient for application to traffic surfaces such as centerlines,  zone-stripes, 
or other traffic surfaces where extremely large quantities of the material would 
be involved. For these uses , it is suggested that the refractive index be speci
fied as 1.50 or greater . 

2�  Size Distribution or Gradation - The selection of optimum gradations can be 
guided only to the extent of generalities and the method of application; i . e . ,  
dropping o r  pre-mixing. 

A. Application by Dropping - In order to assure firm anchorage in 
·the binder, the diameter of the sphere should not exceed twice 
the thickness of the paint film. Estimating the average dry
thickness of the paint at 0,015 in, ,  the corresponding maximum 
size sphere would be about 0 .030 in. or equivalent to sizes pass
ing the No. 20 sieve . Also , they should not be smaller than 0.15 
in. ,  equivalent to the No . 100 sieve, because of the likelihood 
of total submersion and its consequences on non-traffic surfaces . 
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The gradation of sizes between these natural limits may be 
tempered somewhat by the fact that when purchases are to be 
made by the pound, greater economy may be derived from the 
selection of smaller spheres .  That is , the projected reflect
ing area covered per pound of glass increases as the diameter 
of the spheres decreases . If the diameter of the sphere iR 
reduced by one half, it takes eight times as many spheres to 
equal the s ame weight& 

From the standpoint of application to non-traffic surfaces, 
lighter applications of paint binder and the use of commensu
rately smaller spheres may further extend this economic outlook. 
However, this possibility would have to be time-tested and pro
ven by experience. For the present, at least, the following 
gradation is being recommended for use by the dropping or dust
ing method of application: 

99% 
40% 
20% 
O% -

100% passing 
60% passing 
40% passing 

5% passing 

the No . 
the No . 
the No . 
the No . 

,30 sieve 
40 sieve 
50 sieve 
100 sieve 

B. Application by Pre-Mixing - Pre-mixed spheres are, of course,  not 
suitable for use on non-traffic surfaces. However, in view of the 
widespread use paints pre-mixed by manufacturers, it is not anti
cipated that extensive purchases of this type of sphere will be 
made for that particular use, These spheres are necessarily smaller 
in size to insure workability of the pre�ixed paint and to prevent 
settling. In addition to their possible use in pre-mixing , these 
sizes may prove to be very satisfactory for application, by dusting, 
to spray or brush coated fine-ground paints such as enamels for signs 
or guard rails. 

With these two possibilities in mind, the following gradation 
is being proposed: 

99% 100% passing the No , 60 sieve 
40% 60% passing the No . 100 sieve 

O% 2% passing the No . 200 sieve 

It is intended that these general requirements be modified in accor
dance with the practical aspects related to the use of the materials and in 
accordance with experience derived from observations related to application 
performance and serviceability characteristics. It is suggested that service 
comparisons be made and that records of sources and character of all materials 
be maintained, 

JHH:DDC 

��£4•_) James H. Havens 
Research Chemist 



COMMONWEALTH OF KENTUCKY 
DEPARTMENT OF HIGHVvAYS 

SPECIAL SPECIFICATION NO. 

GLASS SPHERES FOR REFLECTORIZING PAINTS 
MARKING MATERIALS AND SIGNS 

This Special Specification No . covers the material requir�-
ments for glass spheres to be used in the reflectorization of centerlines, 
zone stripes, guard rails , curbs, special signs, or any other night driving 
aid or safety expediency where the system of reflectoriz ation by paint and 
glass spheres is applicable . This specification shall not be applicable 
to glass spheres incorporated by the manufacturer as an integral part of 
a paint-glass sphere system such as the pre-mix type paint . It shall cover 
all bulk quantities of the glas s _.  purchased separately for application to 
any selected p?-int-binder by such methods and dispensing apparatus devised 
or selected qy the Department. 

· 

1. GENERAL: 

Each invitation for bids shall state the general requirements 
for the spheres with respect to the refractive index of the glass and 
the size-distribution, or graduation, of the spheres commensurate with 
the degree of reflectivity desired and the particular use intended. 

2 .  QUALITY REQUIREMENTS: 

A. General - The spheres shall be clean, free of debris,. 
oil, moisture, and dust.  They shall flow freely and 
shall not cake or adhere together after one cycle of 
wetting and drying. 

�· Color - The glass spheres shall be water-clear and 
shall not visibly alter the characteristic color of 
paint-binders or the light reflected therefrom. 

c .  Shape and Oddities - The particles shall be spherical 
in shape and shall not include more than 30% irregular 
shaped, milky, black, scratched, or fro sted particles . 
Conformance with th�s requirement shall be determined 
by microscopic count . 

D. Chemical Stabilitl - The glass shall be resistant to 
the influence of weather such as moisture , dilute acids , 
and alkalie s .  The spheres shall withstand immersion in 
water, dilute acid, and alkali in accordance with the 
procedure outlined in paragraph C under Method of Tests. 
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E. Resistance to Crushing - The glass spheres shall be 
hard and resistant to crushing in'  accordance with 
paragraph F under Methods of Test. 

3 .  SAMPLING : 

A sampling shall consist of not less than one and not more 
than three 1000-gram portions taken at random from each shipment. 
Samples shall be submitted to the laborator,v in glass jars, tins, 
paper or cloth bags, and shall be appropriately labeled and sealed. 

4.  METHODS OF TEST: 

A· Color - Color shall be determined visually under d�light
type lamps or sunlight. A bulk sample observed in a white 
cloth or paper bag, or other uncolored container, sh all 
appear white . 

B. Shape and Oddities - A representative portion of the sample 
shall be dusted onto the adhesive side of a strip of adhesive
coated transparent tape (Scotch Tape) which may be secured to 
a glass plate by additional pieces of tape at each end. The 
mounted specimen shall be observed with the eid of a micro
scope of suitable magnification and 100 adj acent particles 
observed for oddities .  

Three 100-particle counts shall be made on each sample 
and the average of the number of odd-shaped, black, scratched, 
or frosted particles shall be reported as the percentage of 
undesirable particles. 

c.  Chemical Stability - A  10-gram portion of the sample shall 
be placed in each of three beakers and covered with 100 ml .  
o f  1 N sulfuric acid, 1 N sodium hydroxide, and 100 ml. of 
water, respectively. They shall be allowed to s tand undis
turbed for 24 hours . The spheres shall then be washed six 
times by decantation using either distilled or tap water, 
and dried. The contents of each beaker shall then be ob
served microscopically for evidence of etching or dissolution. 
In no case shall the particles show etching or frosting nor 
shall they adhere together after washing and drying. 

D. Refractive Index - Refractive index tests shall be performed 
on such portions of the sample as may be applicable under the 
requirements set forth in the invitations for bids (Part 1, 
GENERAL) . The tests shall be made by comparing the refrac
tivity of the sample with standard refractive-index liquids 
in accordance with recognized immersion-method procedures 
(as applied to chemical microscopy and optical mineralogy) . 
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E. Size Dis tribution, or Gradation - A 1000-gram sample shall 
be thoroughly shaken in a nest of u . s .  Standard Sieves 
which shall include only those sieves corresponding to the 
size requirements set forth in the invitations for bids . 
(Part l,GENERAL) . The quantity retained on each sieve 
shall be weighed and expressed as percentage by weight of 
the total sample . 

Note : A protion of the material retained on each 
sieve may be used to test for resistance to 
crushing, (Para. F) . 

F.  Resistance to Crushing - Crushing�strength tests shall be 
made only on those size-fractions as shall be applicable 
under the size requirements set forth in the invitations 
for bids (Para. 1, GENERAL) and as retained upon the cor
responding sieves required under Para. E. 

5. PACKAGING: 

A 50-lb. capacity, platform-type, dial-reading scale 
whereon is placed a smooth steel plate shall comprise the 
loading platen. A random selection of the particles from 
each sieve-fraction shall be dusted onto the platen, and 
compressive force applied to individual particles with a 
hard flat-pointed punch held by hand and using body weight. 
The load shall be read at the instant the particle crushes 
and sh all be corrected for the dead load of the accessory 
plate . 

A minimum of 10 unselected particles representing each 
fraction shall be so tested. At least 7 of 10, or 70%: of 
the total, shall equal or exceed the values specified below: 

No . of Sieve 

30 
40 
50 
w 
70 

Minimum Crushing ·strength 

30 lbs . 
20 lbs .  
14 lbs . 

8 lbs . 
4 lbs . 

The spheres shall be packaged in heavy paper-lined cloth, or 
multiple-l�ered paper bags, or metal containers . The net weight of 
the package shall not exceed 100 lbs . Packages broken open or torn 
upon delivery to the Department shall be replaced by the vendor. 


