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I. General Background of Tire Testing in Texas. 

Testing of tires for automobiles, trucks, trac-

tors, and most other vehicles is an important indus

try in Texas. Large testing installations located 

near Laredo, San Angelo, Uvalde, Pecos, and Fort 

Stockton, are maintained by major tire-manufacturing 

firms. These facilities employ hundreds of Texans and 

provide a substantial economic boost for each of the 

areas in which the testing facilities are located. 1 

Proving grounds in Texas test tires for auto

mobiles, trucks, tractors and other vehicles over 

millions of miles of road each year and under many 

types of driving conditions. The goal is to make 

tires as safe and efficient as possible for all 

types of use.2 

Tire manufacturers patronize commercial testing 

facilities based in the Texas cities of El Paso, 

lTexas Business Review, Kahn, Terry D., vol. 10, 
Oct. 1965, Univ. of Texas Press, p. 272. 

2tbid., p. 272. 
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Kerrville, Devine, Tyler, and San Antonio. The 

Southwest Research Institute in San Antonio follows 

a unique approach to testing. Evaluation programs 

conducted by the firm are designed to conitibute 

to a field of knowledge concerning some special 

research or consumer topic. Tests are done on tires 

used in the same manner as those on vehicles owned 

bythe consumer.3 

Five major tire manufacturers, Firestone, Good-

year, B. F. Goodrich, General Tire and Rubber, and 

u. S. Rubber, maintain proving grounds in Texas. 

Although a large amount of work can be done in 

indoor laboratories, the final test of a tire can 

come only from actual use. Until recently, tests 

were conducted almost exclusively on public 

highways, Tire companies operated fleets of bus

iness type vehicles which traveled the nation's 

highways, then reported results to a base of 

operations. In many cases, this method of t~sting 

was unsatisfactory. Since cars were becoming 

3Texas Business Review, Kahn, Terry D., vol. 10, 
Oct. 1965, Unlv. of Texas Press, p. 272. 
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more powerful and larger, the strain put on the 

tires increased at a sharp rate. High speed tests 

could n~t be conducted on public highways without 

breaking laws and endangering other motorists that 

would be traveling the highways. Certain condi

tions could not always be found when needed and 

not all conditions existed on the highway that a 

motorist might encounter at one time or another. 

It is the goal of the test centers to have on 

hand every possible condition that any tire might 

be subjected to for the purpose of testing to the 

extreme the value and weaknesses of the tire before 

the public will be allowed to buy it. My thesis 

program will be developed with this thought in mind. 

Future expansion will be kept in mind during 

the development of the project's solution to insure 

the ability of this complex to adapt to all new 

methods of testing. 

The following illustrations, fig. 1 & 2, show 

ex i sting locations of t est facilities in Texas 

along with individual information. 
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N arne of firm and 
date opened 

Number of employees 

Size of land holdings 
(acres) 

· Distance from city 

Estimated minimum 
annual economic 
benefit for city 

Length of main track 

Reasons for location 

Plans for expansion 

Special facilities, 
types of track, etc. 

PECO~ 

Automotive Proving 
Groundi , Inc., 1961 

200 

6,760 

20 miles to the southeast 

$1,250,000 

9-mile circle 

Good weather; good la-
bor market; low traffic 
density; available land; 
cooperative community 

Concrete and gravel 
tracks for testing driv-
erless tractors 

4,600-square-foot admin
istration building; 13,600 
square feet of mainte
nance buildings for 
equipment and auto re
pair; all speeds up to 140 
mph; all types of vehicles 
used; turnpike-condition 
track; serpentine track; 
caliche course; rock 
course for cutting and 
chipping tests; large pad 
for skid and squeal tests; 
cross-country tractor 
course 

Table 1 

TEXAS TIRE PROVIN,G GROUNDS 

FORT STOC~TON 

Firestone Tire and 
Rub~r Company, 1957 

100 

6,000 

12 miles west 

$600,000 in 1967 

7.712-mile oval 

Good weather, especially 
availability of high 
temperatures 

Apparently none definite 

Rough road course; all 
speeds up to 130 mph; 
squeal pads; gravel 
road ; tear course ; 
graded airstrip 

UVALDE 

General Tire and 
Rubber Company, 1969 

100 

6,000+ 

6j miles south 

$690,000 

8.6-mile ov~l. 

Good weather; 
temperature; 
caliche rock base; 
attractive community 

Substantial, 
nature unknown 

3,000-square-foot office 
building; 
repair facilities; 
all speeds up to 170 mph; 
2 lanes, the inner one of 
which can be adapted 
to gravel-road testing 
when desired; 
also a ranch road 

Sooarce: Compiled from Information ""PPiiecl by t•t track manqen and from data lD recent period leah: 

SAN A~GELO 

Goodyear Tire and 
Rubber Company, 1968 

150 

7,800 

16 miles northeast 

$1,500,000 

5-mile circle 

Weather; 
highway routes; 
medium-sized community 

20-mile track to test 
turnpike conditions; 
8 miles under construe-
tion in the summer of 
1964 

Speeds to 140 mph; 
2-mile and 3-mile 
gravel tracks; 
4 small concrete ovals 
for tractor tires testing; 
extensive facility for 
testing large earthmover 
tires 

LARED(j 

· U. S. Rubber Company, . 
1964 

120 

6,943 

12 miles north 

$1,000,000 

6-mile circie 

Warm, dry climate; 
good city; low traffic 
density; good water; 
available land; avail-
ability of partS and 
supplies 

Lane for 2tlo mph; 
total employment of 200; 
25-mile turnpike-
condition track; 
other tracks 

Administration, repair, 
and maintenance build
ing, including complete 
photo lab, of 16,000 
square feet; speeds to 
140 mph; 2-mile caliche 
course; gravel, small
stone, and cobblestone 
courses; skid tracks; 
tracks for testing 
driverless tractors ; 
soil bins for testing 
tractor tires 
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II. Statement· .of Thesis Proposal. 

The design of a testing facility is more than 

just a series of test tracks for high speed test 

runs with various track hazards combined on a given 

section of ground. It is the ultimate goal of the 

proving grounds to have on hand virtually all types 

of highway conditions that exist in the testing 

facility including as much as twenty miles of straight 

turnpike. Since automobile tires are not the only 

type of tires tested there will also be a need to 

have testing equipment and tracks for truck, tractor, 

and other types of tires. Since all types of auto

mobiles are used for thP tests it has become standard 

practice for economical reasons to run additional 

tests such as sparkplugs, oil filters, oil and other 

vehicle products while conducting tire tests. Dual 

testing will increase in general making it necessary 

to have space and facilities for this type of testing. 

This program will combine all known aspects of 

physical testing procedure along with limited data 

evaluation facilities. The proving grounds will 

provide necessary elPments for the staff of the 

center to use. The public will be encouraged to 
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view much of the testing that might be interesting 

to the viewer but, a security system will be in 

effect for commercial reasons. 

The design of the center will have much to do 

with the· site chosen. It must allow for many level 

changes along with the necessary flat land for the 

test tracks that must be built. 
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III. Proposed Location and Necessities. 

The nature of the work performed at tire proving 

grounds requires that certain resources be present 

before a specific geographical region or area can 

receive serious consideration as a possible test 

site location. Necessary factors include: 

a. A dry climate with high ambient tem-

p~ratures most of the time. 

b. Availability of labor. 

c. Ready access to public highways. 

d. Availability of . land at a reasonable 

price. 

e. Shipping facilities. 

f. Cooperative community.4 

Without these conditions a proving ground cannot per

form the functions for which it will be design~d. 

The location chosen for my thesis project after 

taking each resource into consideration, is the area 

outside the town of Post, in West Texas. The actual 

4Texas Business Review, Kahn, Terry D., vol. 10, 
Oct. 1965, Univ. of Texas Press, p. 274. 
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site will be on the edge of the so-called Caprock 

( a geological formation) and will include both 

the top of the Caprock and the delta land below 

the edge. This will be done since the difference 

in elevations between the top and bottom allows for 

several different test tracks involving steep inclines. 

This area will have a relatively high ambient temper

ature during the summer months, but also during 

winter months incidental ice conditions can be 

tested on the inclines . and flat tracks. The almost 

flat land above and below the edge of the Caprock 

allows for the construction of the high speed tracks 

and turnpike conditions wiich will be necessary. 

Post, Texas along with other smaller to~~s in 

this area will servP the t e sting center with labor. 

Post is a typical to~~ having a population of l ess 

than five thousand persons. The landscape surround

ing the to~~ is rugged with few or no trees. Oil 

wells and othe r petroleum equipment dot the area, 

but it can be said that most of the area is open 

and uncluttered. Post has a small lake inside the 

city limits along with parks and recreational 

facilities such as shows, eating places, and bowling 

facilities. Lubbock, Texas be ing less than forty 
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miles away can also supply manpower along with 

the use of computer facilities. Bus service 

through the West Texas area assures the quick 

delivery of needed parts not in stock in either 

Post or Lubbock. A large motor freight firm has 

its home office in Lubbock . There should be no 

problem getting s ervice to a testing center located 

in the vicinity of Post. 

I have been told that the price of land in this 

area will range b~tween four hundred and e ight hun- . 

dre d dollars per acre. The location of some petroleum 

deposit& will influence that price somewhat, but the 

rough land around the edge of the Caprock should 

sell at a comparably low price. 
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IV. Functional Analysis 

The following list of areas can be designed 

together in one structure or a series of smaller 

related units. 

A. Administration. 

1. The Public Lobby: This will be the initial 

contact area for the public and business 

representatives. The area should be large 

enough to handle a group as large as ten 

to twe~ty persons arriving at one time 

for a tour of the facility. Some seating 

will be nedessary for those accompanying 

ones with private business inside one of 

the offices. View from the lounge area 

should take advantage of the site as much 

as possible. 

2. Reception Area: This will be 1n conjunction 

with the lobby area. Persons entering the 

lobby area should be visually directed to 

the receptionist for information. Office 

workers may or may not be visable from this 

area depending on the basic floor plan. 

The receptionist will mPet all incoming 

persons to the center. 
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3. Office Area: This general area is for the 

purpose of data records and the paper work 

accompanying public relations work. This 

general area will be used by the following 

employees: 

a. Three secretaries. 

b. One bookeeper. 

c. PBX operator. 

d. Receptionist. 

e. Data keypunch operator. 

Separated by walls or just distance will 

be the executive area of the administration 

area. There are three executives at the 

testing complex. These three persons control 

all aspects of the center from employee 

relations to testing procedures. They are 

in and out of their offices a great deal of 

the time. 

The bookeeper will have r e ady access 

to limited records area and will need a 

layout table and room for calculators. 

Noise from the calculators should be a 

factor in the location of this worker. 
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The PBX operator's function is to handle 

all incoming calls to the complex along with 

communications between different points in the 

complex. The operator will have a "call director" 

communication system which will eliminate the 

old PBX board and will allow the location of 

this worker to be anywhere in the administration 

area. Speakerphones will be used in all the 

offices as well as an intercommunication system 

throughout the rest of the c~nter. Interoffice 

calls will be made through a local option of 

the call director which allows local calls 

to be made by dialing two digits. 

4. Records Storage: Necessary storage space for 

test data and personnel files will be very 

small. Computers located at th~ main labora

tory of the tire company will store all such 

information and will reveal such upon de~and. 

5. Supplies Storage: There is a need f or the 

storage of the various office supplies that 

must be kept on hand. The duplicator will be 

k~pt in this area. All office workers should 

have easy access to this area but provisions 
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should be made to guard against possible theft. 

6. Public Parking: The area outside the adminis

tration area should be strictly for public 

parking. Space for about fifteen vehicl~ s will 

be necessary with larger groups parking being 

handled by using some of the employee parking. 

9. Employee Parking: Space should be provided 

to handle betw~en two and three hundred cars. 

The parking area should be well lighted and 

convenient to the complex. 

B. Development Area. 

In most cases the actual laboratory facilities 

used in the tire t esting procPdure are located close to 

the tire producing plants. It is recommend~d that actual 

laboratory facilities other than photographic equipm~nt 

not be included jn this cPnter. 

c. Garage Facilities. 

1. General: A fleet of vehicles numbering from 

fifty to seventy five must be maintained for 

continual use . The maint~nance are should 

include: 

a. Hydraulic lifts. 
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b. Aligbment bay. 

c. Car wash stall. 

d. Lubrication equipment. 

e. Complete mechanical bays. 

f. Tire balancing equipment. 

g. Tire changing equipment. 

2. Parts Storage: A limited amount of general 

repair parts such as oil, filters, plugs, 

points, generators, alternators, and others 

will be kept in this space. An inventory 

clerk will be in charge of the ir distri

bution and responsible for ordering neces

sary parts when it becomes necessary. 

Limit~d access should be provided to this 

storage ar~a. 

3. Fuel Storage: An exterior location under

ground will be necessary for fu e l storage 

for the t~st vehicles. Four basic t ypes 

of fuel are used~ ethyl and r~gular gas-

oline, keresene, and butane. 

two fuels are for tractor use. 

The latter 

The fuel 

will be distributed by the u~e of e lectric 

rumps the same as those used at regular 

service stations. 
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4. Lounge Area for Drivers and Mechanics: 

This area will be accessable to the drivers 

and mechanics in the garage area. A snack 

bar will be used in conjunction with the 

lounge area to provide limited items such 

as sandwiches, hot soups and other beverages. 

The lounge area itself should be large 

enough for several tables for eating and 

games. 

s. Lockeroom: This area will have a gang 

showe r and will also have room for 200 

full size lockers. An appropriate numbe r 

of bench~ s and lavora tories will be pro

vidPd. This are a is sole ly for t he t es t 

driver s and mechanics. 

D. Test Materials Storage 

1. Rece iving Dock: All t Pst materials will be 

r eceived at this ~oint. Docks should be 

large enough to handlP as many as two trucks 

at once. 

2. Clerk's Officr : An inventory cle r k respon

sible for the t est material will have his 

office locat r d in this area. It should be 
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large enough to accomodate the paper work 

and records that will be necessary. Du

plicates will be kept in the computer 

mPmory banks. 

3. Storage: This storage space is for t est 

tires, chemicals and other large size 

mate rials. It should be large enough to 

store up to one thousand different types 

Or units of tireS for thP t est Vehicles 

including tractor tires. 

E. Various Test Tracks 

In the design procedure of my thesis project 

I will not attempt to design the actual test tracks 

since they are subject to change quite often. 

following is a list of generally accepted t est 

tracks that the tire test center would probably 

have: 

1. Caliche Road: This is an oval grave l test 

track which is used for both passenger and 

heavy sPrvice tire testing. It provides 

service similar to thP most s evr re country 

and gravel roads which now Pxist. Its 

length can be from four to ten miles in 
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length forming a continuous link. Figure 

4 shows the appearance of this test track. 

FIG. 4 



2. Cutting and Chipping Gravel: This course 

is used to evaluate the resistance of 

tread designs and tread compounds to cutting 

and chipping. Two or more miles of this 

type of course are needed. It may be used 

in conjunction with some of the other 

shorter courses. 

PIG. 5 
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3. Stone Retention Course: This course is a 

road of screened river bottom gravel and 

is used to determine the resistance of an 

experimental tread design to pick up and 

retain stones. It is used in conjunction 

with the high speed runs on the track to 

determine the stone ejection properties 

of the design. The cours~ also will be 

several miles in l ength. 

FIG. 6 



4. Belgian Block Course: This rough cobble

stone road provides an evaluation of tire 

carcass construction as well as vehicle 

components. It is composed of large smooth 

blocks that violently jar any vehicle dri

ven over it. Its length should be between 

one and two miles. 

FIG. 7 



5. ·Soil Bins: Five to ten 200 foot long bins 

each containing a different type of soil 

are used for testing farm tractor tires. 

These bins are equipped with devices for 

measuring drawbar pull, wheel revolutions, 

percent slip and plowing efficiency. 

FIG. 8 



6. Stone Penetration Course: This course 

consists of sharp stone embeded in con

crete for rigidity. The y test the abil

ity of the tire to resist puncture and 

penetration at various speeds. Its 

length will be in the area of two to three 

hundred . yards. 

FIG. 9 



7. Tread Chunking Course: This consists of 

railroad ties laid on a concrete bed in 

ari asphalt matrix. It is used to evaluate 

the resistance of truck tires to chunk 

their tread under very severe conditions. 

Thirty to fifty yaads of this will be 

needed. 

FIG. 10 
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9. Penetration Rupture Course: This course 

consists of regular pavement with a device 

embeded in the patement which when driven 

over will rupture the tire or measure the 

resistance of the tire under dynamic 

conditions. 

FIG. 11 
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10. Skid Pads: Three to five skid pads will 

be used. These pads are covered with 

water so it will be nece s sary to locate 

these pads relatively close to a wat er 

supply. Each will have a different 

coeficient of friction to determine sev-

eral different aspects such as tread de

sign and tread compounds. One of these 

will be circular in shape. 

FIG. 12 



11. High Speed Circular Track: The high 

speed track will be used for speeds 

above eighty miles per hour. The 

track will be five miles in l ength · 

with a gradual curve making it a 

continuous track. Figure 13 shows 

a section through the track. 

PIG. 13 
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12. Turnpike Track: The turnpike track con

sists of dual lane concr~te surface d 

road ext ~nding up to a length of twenty 

miles. 

13. Maypole Course: This track consists of 

a very small circular track Q 168' diam) 

and is used to automatically test indus

trial solid and tractor tires. The vehi

cles are automated to obtain driverless 

operation twenty four hours a day. 

H. Mechanical Spaces 

1. Location: Location of me chanical spaces 

will be determined by the design of the 

facility. It will be f~~ly air-condit ioned 

and heated by the use of one or s evPral 

units. 

I. Water and S~erage 

1. General : Water for the center will be 

supplied by Post, Texas and pumped to a 

storage tank on top of the Caprock for a 

gravity feed system t o the cente r. Sewerage 

will be dispose d of by the use of a s eptic 

tank with laterals. 



CORRESPONDENCE 



-U.S. RUBBER 

Mr. Terry Alan Quiroga 
2232 Auburn Space 85 
Lubbock, Texas 79415 

Dear Mr. Quiroga: 

U.S. RUBBER TIRE COMPANY 
Division of UNIROYAL, Inc. 
Laredo Proving Grounds 
P.O. Box 2007 
Laredo, Texas 78040 

August 30, 1968 

I am sorry for the delay in answering your recent letter, however, I have 
been out of town and will attempt to supply you with some of the information 
you have requested. 

As for names and addresses for someone to answer your list of questions, I 
would be very glad to take care of this for you if you wish to send me your 
list. In the meantime, I am enclosing two booklets which maybe of some 
value in owrking up your paper. While both are somewhat outdated, the one 
covers our own proving ground at Laredo and starting on Page 272 in the 
October 1965 Texas Business Review, you will find an article by Mr. Terry D. 
Kahn covering tire testing operations in Texas. 

Mr . Kahn made a visit to all the various proving grounds in Texas and pub
lished what I believe you will find to be a very interesting article. 

Very truly yours, 

~~~~&i;-.J • G. Wi liams, nager 
Laredo Proving Grounds 

Enc. (2) 

/cs 

ftJQU\41 ~T 

,, .. tfo -(o'1 



- UNIROYAL TIRE COMPANY 
Division of UNIROYAL, Inc. 
LAREDO PROVING GROUNDS 
P. 0. Box 2007 
Laredo, Texas 78040 

December 12, 1968 

Mr. Terry Alan Quiroga 
2232 Auburn Sp. 85 
Lubbock, Texas 79415 

Dear Mr . Quiroga: 

I am sorry to have taken so long in answering your letter but due to a change 
in management, we have had a little trouble getting organized. I think the 
best way to handle answers to these questions will be to take them one at a 
time, starting with your letter. 

Our automatic steering system test car is not at the moment in operation. 
We find that although it works at slow speeds, it does not work well at 
high speeds and we lose control above 50 MPH. This is being corrected at 
our Detroit laboratory. 

You have suggested a research center near Post, Texas. If you notice, our 
center is at a much warmer climate than Post has. We selected Laredo because 
it has been found that higher temperatures induce failures in tires better 
than low temperatures; in fact, the only part of the tire that can be tested 
well at low temperature is the fabric. However, one of the features of a 
winter installation would be skid and traction on snow and ice which we 
obviously can't do at Laredo. 

As to size of such a facility, this depends entirely on what you intend to 
test. If you wish to do endurance-type tests, then you need a track where 
speeds above legal limits can be run. For tread wear-type tests, however, 
State roads can be used since high speeds are unnecessary. To staff such 
an organization, therefore, you will need for each type of test a supervisor 
and sufficient drivers and cars to complete an evaluation of the tires to be 
tested. 

Statistically, one 
for instance tread 
particular group. 
statisticians will 

needs at least eight identical tires to test a feature -
stock - that means two cars and two drivers for that 
Five groups will then need ten cars and drivers. Some 
argue that eight tires are not sufficient. 

You, therefore, need for endurance-type testing and tread wear testing, a 
rather large staff of cars and drivers. For such tests as skid and traction 
and Road & Handling, however, a single group of perhaps three people with a 
supervisor can handle these tests. Over all, you will need a manager, 
assistant manager and someone to coordinate the tests for an efficient operation. 
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It is imperative that well-kept and published reports are made on all tests 
run. Therefore, you will need a report writing group with a supervisor for 
this function. If you have a large operation, such as ours, you will need 
a grounds maintenance crew to keep the roads and grounds in order. 

In regard to a drag strip, these have no use in commercial tire testing since 
you can get the same result by grinding the rubber off with an emery wheel 
and these results do not correlate with road abrasion in any way. 

Any test facility of this type, to be useful, must be a year-around operation. 

Since most tire companies test tires at the load and inflation recommended by 
the Tire & Rim Association to which all tire companies belong, you will need 
several different cars from each of the automotive·manufacturers to handle 
these recommended test conditions. 

Your vehicle maintenance can be done at a local garage, but considering the 
volume of work in keeping these cars in running order, it seems to me that 
an in-house maintenance facility is necessary. At Laredo, it would be im
possible for us to get our maintenance done at local garages. 

We believe that a proving ground of the type we have here at Laredo makes a 
very good Public Relations show place for our Company and therefore we are 
generally open to all visitors that have been cleared by our head office. 

As you can see, a proving ground of this type is considerably larger than 
first appears on the surface and that what I have outlined here is a bare 
minimum type of operation. 

We do no laboratory testing here since we have a large lab at Detroit. If, 
in the test site that you are preparing, you intend to offer to your customer 
complete rubber testing, you would have to include physical testing labs, 
chemical testing labs, and indoor test wheel labs which could expand this test 
site into a very large organization. I don't think that is what you wish to 
do. 

If there are any more questions that we can help you with, please feel free 
to write us at any time. 

Very truly yours, 

w~~-~~ 
Walter F. Stobaugh 

/cs 



THE KELLY-SPRINGFIELD TIRE COMPANY I ~~1~y7=-~~5gUMBERLAND, MA~~s'!~ 

Mr. Terry Alan Quiroga 
2232 Auburn Space 85 
Lubbock, Texas 79415 

Dear Mr. Quiroga: 

August 21, 1968 

Thank you very much for thinking of Kelly-Springfield 
when you started gathering information for your thesis 
on a tire development and research center. We in 
Development are always encouraged to find someone 
interested in aspects of tires other than, "How much 
does it cost?tt. 

If you will direc·t the list of questions you have 
compiled to me, I will be happy to answer them as 
quickly and as fully as possible. 

Very truly yours, 

THE KELLY-SPRINGFIELD TIRE COMPANY 

~A/I~ 
R. G. Burke 
Development Sales Coordinator 

llw 

cc: t. A. Hall 

new dimensions In drMng_on Kelly-Sprlnafteld tires 



THE KELLY.·SPRINGFIELD TIRE COMPANY I ~3~;J7=-~~UMBERLAND, MA~~~ 
Nove:ni:>er 21, 1968 

Mr. Terry A. Quiroga 
2232 Auburn Sp. 85 
Lubbock, Texas 79415 

Dear Mr. Quiroga: 

As you may or may not know·, The Kelly-Springfield Tire 
Company is a subsidiary of Goodyear Tire & Rubber Company. 
As such, we do not have our own test facilities of the 
scope with which you are concerned since we have complete 
access to all of Goodyear's testing facilities. Our 
local installation consists primarily of laboratory 
equipment which we use to test our basic tire construction 
for strength and endurance. 

We are able to, and do, perform all of the tests which 
are required by Federal Standard 109. We do have a test 
car which we use to test locally for such things as 
stability, ride characteristics and tire noise. All of 
our high speed, traction and treadwear testing is 
conducted by Goodyear and independent testing fleets. 

In hope that it may be of some use to you, the following 
is a ~ist of the equipment we have in our test lab oratory: 

6 four-position indoor resiliometers 
1 two-position outdoor resilio.meter 
1 bead unseating machine 
1 plunger bruise machine 
1 X-ray maChine 
1 · glass plate tread impression machine 

In addition, we have a garage which is equipped with tire 
mounting and balancing equipment. 

Very truly yours, 

THE KELLY -SPRIIDFIELD TIRE COMPANY 

-4!. A. ~ 
R. G. Burke 
Development Sales Coordinat cr 

llw new dimensions In drlvtng._on Kelly-Springfield tires 



Mr Terr,y A Quiroga 
2232 Auburn Sp. 85 
Lubbock, Texas 79415 

Dear Mr Quiroga: 

December 3, 1968 

Your letter indicates that you did not receive the questionnaire 
you sent me regarding Test Facilities for tires. My records 
indicate that this questionnaire was returned to you. 

You also asked for ~ raw material and p~sical layouts ot a 
tire testing facility. Since this is propietary information and 
would be valuable information to our competitors, it is not our 
policy to give details or layouts ·or our test facilities to the 
public. I am, however, enclosing a brochure which is available 
to all those who visit our San Angelo Proving Ground in which a 
large part of the information can be gleaned. 

We hope that this will be of assistance to you in your thesis 
work. 

D W Harmon 
fs 

Encl. 1 

Manager 
Tire Test Division 



Dear sirs: 

My name is Terry Alan .Quiroga and at the present 

time I am a student at Texas Te ch C.ollege in Lubbock, 

Texas. I am currently l'Torking on a thesis study for 

my Architectural Degree with the subject being A COM-5 

PLETE TIRE DEVELOPMENT AND RESEARCH CENTER IN .THE ARIZONA 

DESERT. I .am trying to gather as much information about 

this subject as possible so I can make this study a 

good one. I would appreciate it very much if · you could 

send me the names and addresses of some of your staff 

t ·hat might be interested in answering a li.st of · questions 

. tha..t I have compiled. I would send it to them . in the 

mail with a self-addressed euvelope for them to return 

to me. It would take them at the ~ost five or ten min-

utes .and it would help me greatly. 

If your company has published any general or de• 

tailed information concerning your tire development 

program please send it to me··· or advise me how I might 

acquire this . information. 

Thank you, 

04~ Te~y Alan Quiroga 
2232 Auburn Space 85 
Lu.bbo.ck, Texas 79415 



..A:Ju.on. ,Ohio 443JG 

Mr Ter17 Alan Quiroga 
~32 Auburn Space 85 
Lubbock, Texas 79415 

Dear Mr Quiroga: 

August 19, 1968 

Please be advised that you ~ send your letter, including 

questions, for your "Complete Tire Development and Research 

Center in the Arisona Desert" to the writer. 

D W Harmon 
fa 

Respecttullr yours, 

#&~ 
Manager 
Tire Test Division 



' .. 

Part Two 

THE SOLUTION 



CONCEPT 

Designing a Tire Test Center may not be as simple 

a project as it first would seem. In the initial design 

phases of such a project, as well as throughout the 

entire design development, the main purpose to be kept 

in mind was the "housing of a function." At times this 

was a very difficult task since the test center itself 

has many varying functions that must work together. 

The efficient interrelation of those assorted activities 

must all be housed in such a way as to produce a work

able physical design. 

I feel that the site chosen compliments the design 

and the purpose of this facility. The site which is 

along the geological formation known as the "Caprock'' 

is located _south of Post, Texas and lends itself to the 

idea of separation of public and test vehicles. By using 

the natural barrier created by the sharp change in eleva

tion along the edge of the Caprock, it is possible by 

controling the public vehicles entering the center, to 

keep virtually all unauthorized vehicles and personnel 
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from the high hazard are a around and on the test tracks 

themselves. Another basic concept taken into consid

eration at all times is the separation of the public 

in vehicles from the actual physical layout of the test 

tracks. In existing test facilities located in Texas 

there is a chance that unauthorized vehicles might get 

access to the test tracks. In some cases nothing more 

than blinking lights warn the public and they have pro

ved ineffective even for those who have some knowledge 

of the situation. The separation of the public from 

the t esting area will be eased by locating an observation 

point in a position to view virtually all interesting 

tests that are carried on in the complex. Authorized 

visitors can actually be taken onto the test tracks in 

the test center's vehicles, but they must first pass 

through the administration area as a pedestrian. 

The basic approach to this design is to house a 

function. That function and the human's relation in 

conjunction to it, must be understood thoroughly. There 

is also the consideration of visitors. 
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ORIENTATION 

The purpose of a Tire Test Center is to evaluate 

as completely as possible the capabilities of a tire 

or tread design. This does not mean that tires are 

run till they wear out and then thejr actual mileage 

taken, but rather they are exposed to a known condition 

and then compared with other tires put under the same 

conditions. 

The physical layout of the center must be flexible 

enough to serve all of the following functions: 

a. Administration. 

b. Material storage and distribution. 

c. Physical plant maintenance. 

d. Vehicle maintenance. 

~ . Data evaluation. 

f. Visitor Orientation. 

The solution to my Thesis problem· has as an ul

timate goal in design the ability to accomodate the 

employees' needs as well as the materials and products 

used by the center in such a manner that no function 

will be considered a chore caused by an architec tural 

design error or conflict or purroses. All items such 
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as test tires and snack bar supplies will be able to 

be received and arrive at their final destination with

out difficulty by the employee. Employees should be 

able upon arrival at the center, to make their decision 

as to where they prefer to go and then be able to pro

ceed to that point with a minimum of effort. 
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SPACES 

I. Entrance Drive ( Public ) 

The main entrance drive to the center will gently 

bend around a natural hill and then lead up to the 

public parking area adjacent to the administrative 

entrance. The hill keeps the center from being viewed 

until the public is almost upon the parking apron. The 

use of planted trees and grass will provide the public 

with a pleasant view all the way up to the center. 

The drive will be for two-way traffic since it will 

also serve as the public exit from the center. 

II. Entrance Drive ( Employee ) 

All employees of the center will use a separate 

drive from the public drive to arrive at their parking 

area with the exception of the executive staff which 

will use the public entrance drive to gain access to 

their reserved spaces located adjacent to the adminis

trative level. 

III. Employee Parking 

All employees not assigned a reserved space will 

park on the designated employee lot. This parking area 
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will be paved and will have sufficient light during all 

non-daylight hours. Planter boxes will be used to make 

this large paved surface blend in as much as possible 

with the surrounding terrain. 

IV. Public Parking 

All the public's vehic les will be parked on a paved 

parking area located above the main storage area. Wide 

aisles and generous parking spaces will be used to les

sen the cramped feeling associated with parking areas. 

Pedestrian walkways wind around planter boxes to pro

duce a pleasant walk to the center. 

v. Material Receiving 

The receiving dock is located to receive all incoming 

material with the exception of small articles and emer

gency supplies sent to the administrative l cvr-1. Th P. 

design of the r e ceiving dock consists of a double load

ing platform adjacent to a metal chute for fast unload

ing of tires along with a hydraulic lift for heavier 

materials. An enclosed fire stair will provide emergency 

exit from this corner of the storage area. By separat

ing the dock from the administrative area the problem 

of shipping noises has been reduced. The dock is in 

plain view to incoming de livery vehicles and is surroun

ded by a large paved apron for the delivery vehicles 



7 

to use in their approach. The simple design of the 

dock does not put a distraction on the main complex 

but rather it compliments the design. Access to the 

dock from the storage area below can be accomplished 

by using the hydraulic lift or the firestairs. 

VI. Administrative Area 

The administrative level is to be separate from 

the other areas of the complex. All necessary office 

work is accomplished in this forty foot by one hundred 

and twenty foot glass enclosed area. The only floor 

to ceiling partitions on this level surround the 

toilet facilities; they also inclose the storage 

facilities for the data evaluation station. The oppo

site end of this level serves the three executives of 

the center. Each executive will have a desk and office 

equipment but will not have wall partitions surrounding 

his space. Furniture location and opaque panels suspen

ded from the ceiling will define the different possess

ions of the executives. Lighting will be provided from 

the entire ceiling by using flourescent fixtures above 

plastic ceiling panels. The floor perimeter will con

tain necessary air conditioning registers. A ten foot 

wide pedestrian walkway will completely surround the 
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administrative area providing an overhang to aid in 

sun protection. 

VII. Second Level Storage 

The main storage area is large enough to handle 

all items which will be recP. ived at the complex with 

the exception of the earthmover tires which will be 

stored on the test site. All incoming items to the 

center will be received at the parking level and then 

distributed by way of the dock and hydraulic lift do\m 

to the second level storage area. In the second level 

storage area a clear h0ight of thirteen fee t is pro

vided between the finished floor to the bottom of the 

ceiling structure which allows standard t i res to be 

stored vertically three rows tall. Near the r eceiv-

ing dock outlet into the storage area is the receiving 

clerk's de sk which is n ecessary to carry on the pape r 

work involved in shipp i ng and receiving material. 

Conventional flourescent fixtures are used for light-

ing and they are recessed into the indentations formed 

by the pan construct i on . They are r ecessed to r educe 

the chance of accidental damage dur ing material handling. 

At the opposite end of the stor age _area from the 

rece iving dock outle t are located the tire mounting 
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machines. Ceiling mounted natural gas forced air heates 

will heat the entire storage area during the winter months. 

Wall mounted sucktion fans will provide the are a with 

fresh outsicte air for ventilation during the summer. 

VIII. Employee Lounge 

The employee lounge is on the second or intermediate 

level in a central site easily accessable and inviting 

from any point on the main complex. Adjacent to the 

lounge is an outside terrace which can be used during 

good weather and also used as a means of entrance from 

the employee parking. The lounge has adjacent toilet 

facilities and a small snack bar for the convenience 

of the employees. The floor to ceiling partitions en-

closing the rest rooms divideS the overall lounge and 

has produced a secluded portion of the lounge where the 

drivers and other employees are able to rest completely 

without being disturbed by others. 

The view from the employee lounge allows viewing 

of th1natural features of ·the site along with limited 

comprehension of the testing bPing conducted at the 

test site. Air conditioning of this area will be ac

complished by using a combination of both floor and 

ceiling registers. L~ghting will be identical to that 
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of the administrative level with the exception of the 

secluded lounge area which will have a lower intensity. 

IX. Terrace 

Above the garage on the service level will be an 

outdoor terrace for us e by those in the lounge espec

ially during warm summer evenings. Surrounding the 

terrace will be the natural terrain along with a clear 

view do~~ to the testing facilities and an equally clear 

view of the activity of the main complex. As mentioned 

before the t errace offers access from the parking area 

directly to the lounge thus offering the employee a 

choice upon arrival at work of entering the lounge first 

or reporting directly to their job station. Outdoor 

furniture and umbrellas will be used along with box 

planters filled with small trees for some shade. 

X. Garage 

The garage is located on the lower or t h ird l evel 

to reduce the transmission of noise to the administrative 

spaces. The depth of the garage working ~rea will al-low 

two standard size automobiles to fill each lane and 

permit the outer doors to be closed. A comple tely 

crowded situation should not arise often, thus allow-

ing the mechanics much mor e circulation room around 
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the vehicles. The garage will have all necessary items 

such as hoists, hydraulic lifts, alignment bay, wash 

bay, machine sh@p tools and exhaust traps for winter 

operation of the engines. Overhead natural gas heat

ers will heat the area while natural breez es will pro

vide fresh air and cool the ar'ea. 

XI. Tire Distribution 

The tire distribution area is adjac~nt to the lift 

in the storage area on the second level. This area is 

very important because it encloses one of the funda

mental functions of the test center. Hydraulic lifts 

are spaced with generous circulation room around them 

to ease in the tire changing procedure. A handy wash

ing and inspection station is located here to ease in 

acquiring the necessary t e st information. 

XII. Parts Distribution 

The parts distribution area is located on the third 

level convenient to both the garage and tire distri

bution areas. An opening to the back side of the lift 

provide s the parts area with e asy access to new ship

ments of supplies. Standard me tal storage racks ,.,ill 

provide the necessary sh~ lf area for the parts storage. 
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XIII. Bath and Locker Facilities 

Due to the dirty work performed in the garage 

and tire change stations, there will be a complete 

shower and locker room for the employees. The lockers 

provided are large enough to store a complete change of 

clothes and will end the necessity to return home after 

work wearing dirty work clothes. Drivers will also 

use the bath facilities to refresh thems elves during 

long driving tours. A gang type shower located in a 

core position provides easy access from all parts of the 

locker room. 

XIV. Mechanical Room 

The main mechanical room is located on the second 

level adjacent to the lounge and extending into the 

storage area. This rnPchanical room houses the units 

ne cessary to air condition and heat the administrative 

area, employee lounge, parts distribution and driver 

dispatch areas. Fresh air and exhaust air will be ducted 

laterally to a specified position for air intak and ex

haust registers. The open stairwell will provide a 

path for the return air in the conditioning cycle. 
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XV. Driver Dispatch 

The driver dispatch area is located between the 

garage and tire distribution areas. The drivers will 

pick up their assi~nments or receive special instruc

tions prior to leaving on their driving tour. ~his 

area will open directly upon the driving apron which 

will take the drivers to their vehicles. 

XVI. Viewing Station 

Adjacent to the public entrance drive will be 

located a viewing station provided with mounted bino

culars for public viewing of the various tests conduc

ted at the center. Its location will satisfy most of 

the public's interest in the center. A small rest room 

facility will be provided as well as a refreshment dis

penser in conjunction with this viewing platform. 

XVII. Fuel Station 

The fuel station is located be tween the vehicle 

storage apron and the test tracks. It is easily acces

sable by the drivers both before and after they have 

entered the testing area. Restroom facilities and r e

freshments are available here for the drivers' conven

ience. The fuel storage tanks will be below grade sim

ilar to the ones used at city service stations. 
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CIRCUI.ATICN 

Circulation of vehicles in the site is divided 

into two groups those being authorized test vehicles 

and those of employees and the public. All authorized 

vehicles will be in the lower area below the complex 

separated from the public vehicles. The only way for 

any vehicle to arrive at the lower test area is to 

pass through a security gate located away from the 

main complex to avoid the possibility of error in arri

val to the site. The only time any vehicle will need 

to pass through this gate is the delivery of the large 

eatthmoving tires or \'/hen the garage becomes overloaded 

and repairs must be commissioned to local garages in 

Post, Texas. 

Circulation through the complex itself will be 

relatively simple. A central core with an open stairw~ll 

connecting all levels ties all separated levels toge-

ther visually. Movement from level to level will be by 

stairs with the exception of shipping \'lhich will use the 

lifts. No hallways exist in the center. The public and 

employee parking is separated to allow the public greater . 
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ease in arrival to the c enter. Shipping and visitors 

will use the same entry drive, but there should be a 

minimal of conflict due to the small amount of traffic. 
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UTILITIES 

All electrical power to the site will be provided 

by the local Electric Co-op and the future addition of 

an emerg~ncy generator. Natural gas will be used for 

heating both the air and water. Water will be provided 

by treating well water pumped on the site and then dis

tributed through a gravity feed system using a storage 

tank on the top edge of the Caprock. 

Sewerage will be disposed of by using a septic 

tank and laterals system ranging out into the lower 

area at the base of the Ca~rock. The common garbage 

produced at the complex will be handled by commercial 

rubbish collectors that pick up daily at the shipping 

dock. 
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STRUCTURE 

The basic structure of the center will be or rein

forced concrete poured in place. The colUmns will follow 

a 20' x 40' grid with no offsets at any level. ~he floor 

levels will use the pan method of construction with all 

vertical structural elements being left exposed but 

surrounded by glass exterior walls. Below grade walls 

as well as·retaining walls will be solid poured in plare 

concrete. Exterior glass will be solar gray thermopane 

to reduce the glare of the sun, protect against the 

weather, and reduce the heat or cold load on the inner 

spaces. 

Figure 22 gives a good example of the structural 

being of the main center. Figures 191 20, & 21 also 

give structural details along with air conditioning 

ducts. 



18 

MECHANICAL ~UIPMENT 

The main mechanical room is located on the second 

level adjacent to the employee lounge as shown in Fig. 

17. The actual refrigeration heat exchanger units \'lill 

be located on concrete pads southeas t of the administra

tion area. From this second level mechanical room will 

originate all the conditioned air for the central core 

on all three l evels. Calculations on the following 

pages show the approximate sizes of these heating and 

dooling units. 

Large areas such as the main storage area and 

garage level will only be heated and they will use 

overhead gas forced air heaters. Figures 20 & 21 

show basically how the conditioned air is enter ed into 

the different levels. 
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MAIN STORAGE AREA ............. 

A. Total Area ••.•••••••• • ••• 16800 sq. ft. 

B. Total Volume • • ••• • • • ••••• 235200 cu . ft. 

C. Outdoor Air Requirement: 

16800 x 0.25 cfm per sq. ft. = 4200 cfm 

D. Heat Load: 

235200 x 6 = 1411200 BTUH for Heat 

1411200 I 6 units = 235200 BTUH pe r unit 

E. Volume Air Change : 

235200 x 4 air changes per hour = 941200 cfh 

941200 I 60 = 15686 cfm f 6 units = 

2616 cfm per unit. 
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GARAGE AREA 

A. Total Area ••••••••••••. 5600 sq. ft. 

B. Total Volume ••••••••••• 78400 cu. ft. 

c. Outdoor Air Requirements: 

5600 x 1.0 cfm per sq. ft. = 5600 cfm 

D. Heat Load: 

78400 x 6 = 470400 BTUH for heat 

E. Volume Air Change: 

78400 x 4 air changes per hour = 313600 cfh 

313600 / 60 = 5228 cfm. 
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LOCKER ROOM ARFA 

A. Total Area ••••••••••••••• 2400 sq. ft. 

B. Total Volume ••••••••••••• 26400 cu. ft. 

C. Outdoor Air Requirements: 

2400 x 2.0 cfm pe r sq. ft. = 4800 cfm 

D. 
v 

Heat Load: 

26400 x 6 = 158400 BTUH for heat. 

E. Volume Air Chbnge: 

26400 x 7 air changes per hour = 184800 cfh 

184800 / 60 = 3080 cfm i. 
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TIRB CHANGE AREA 

A. Total Area •••••••••••••••••• 6400 sq. ft. 

B. Total Volume •••••••••••••••• 89600 cu. ft. 

C. Outdoor Air Requirements: 

6400 x 1.0 cfm per sq. ft. = 6400 cfm 

D. Heat Load: 

89600 x 6 = 537600 BTUH for heat 

E. Volume Air Change: 

89600 x 4 air changes per hour = 358400 cfh 

358400 / 60 = 5973 cfm. 
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CENTRAL TOWER AREA 

*Note: This includes the following areas: 

a. 
b. 
c. 

. d. 
e. 
f. 

Administration 
Lounge · 
Snack bar 
Driver dispatch 
Parts 
Communication 

A. Total Area •••••••••••••••••• 

B. Total Volume ••• • •••• • ••••••• 

c. Outdoor Air Requirements: 

16000 sq. ft. 

176000 cu. ft. 

16000 x 0.25 cfm per sq. ft. = 4000 cfm 

D. Heat Load: 

176000 x 6 = 1056000 BTUH for heat 

1056000 BTUH / 2 = 528000 BTUH for cooling 

E. Volume Air Change: 

176000 x 5 air changes per hour = 880000 cfh 
880000/60 = 14667 cfm including 4000 

cfm fresh uncontaminated air. 
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