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1. 
This invention relates to an improved method 

of retreading tires. More particularly, it relates 
to a new method of controlling the fit of a tire 
in a retreading mold so that the tire is retreaded 
Without distortion. It includes a template de 
Signed for use in carrying out the process. 
According to this invention the buffed contour 

of the tire is measured from bead to bead before 
the application of the camelback used for re 
treading; and the tire is either buffed to a pre 
determined bead-to-bead measurement to fit a 
particular molding cavity, or if several molding 
cavities of different sizes are available, such as 
the graded sizes of molding cavities obtained by 
the use of interchangeable matrices and spacers 
in a single mold, the correct cavity for retread 
ing the tire is selected from the tire's buffed 
neaSurement. A template may be used to con 
trol the buffing if desired, 
-In the past the manufacturers of retreading 

equipment, generally speaking, haven't given 
Sufficient attention to the necessity for retread 
ing the tire in its natural shape. In fact, cer 
tain designers of retreading equipment anticipate 
the distortion of a tire to accommodate it to the 
type of mold they have designed. Some equip 
ment l'equires the spreading of the beads or flat 
tening of the tread; other equipment squeezes 
the tire in the molding - cavity. There has been 
nO general recognition of the fact that instead 
of forcing the tire to conform to the shape of a 
particular mold, a plurality of graded mold cavi 
ties should be provided, and the tire should be 
prepared for retreading in the cavity in which 
it can be retreaded with the least distortion and, 
preferably, without any distortion. 
-According to this -invention the selection of 

the best mold for retreading a tire and the con 
trol of the fit of the tire in a retreading: mold are 
conducted scientifically. The mold is selected on 
the basis of the bead-to-bead measurement of 
the tire to be retreaded after buffing, and the tire 
may even be buffed to the exact contour of the 
tire that the mold is more particularly designed 
to retread. The tire is buffed to a predetermined 
Size to fit a particular molding cavity, or the 
proper molding cavity is selected on the basis of 
the contour of the buffed tire. The camelback 
used must, therefore, be of standard dimensions 
So that the Space it will occupy can be deter- is 
mined in advance. 

In carrying out my invention, I measure the 
buffed tire from one bead, over the tire, to the 
other bead. If after the first bufing the meas 
urement is such that the tire must be squeezed 
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to fit into the available mold cavity, the buffing 
may be: continued until a contour of the desired 
measurement is reached. Stich buffing may be 
done in conjunction with and controlled by a 
template which its the buffed contour of the 
tire for which the mold was more particularly 
designed. 
The recerittendency-in-the-mantifacture of the 

carcass of a tire-particularly a tire which is to 
be subjected to high-temperature operations, 
such as an airplanetire or a truck or bus tire-is 
to make the carcass of a synthetic fabric. Rayon, 
nylon, and the like have been used extensively. 
These synthetics lese less tensile strength than 
cotton. When stibjected to high temperatures, but 
Ehey stretch. Becatise they are not very elastic, 
the tire gradually enlarges. This enlargement is 
eommonly called 'growth.' It makes accurate 
measurement of the tire prior to retreading more 
necessary than previously when tires did not 
grow sufficiently to appreciably change the tire 
size through use and all tires of an original rated 
size could be retreaded in a mold designed for 
that rated size. 
The need for accurate measurement of a tire 

as a preliminary to retreading is greatest in air 
planetires and other tires which are entirely eh 
closed-in the retreading, mold. Generally, in the 
retreading molds used for otter tires, such as 
passenger tires and truck and bus tires, the mold 
ing cavity is confined to the tread and shoulders 
and may include, also, a part of the side walls. 
However, the lower portion of the side walls of 
such tires is generally not enclosed in the re 
treading mold. Such molds may be used with 
tiresolunted on rins of Several different Widths 
because the lower portion of the side wall of the 
tire is not confined in the mold but may bulge 
more-or less between the rim and the bottom of 
the outer mold surface. 
Whether employed with an airplane tire or as 

different type of tire, the method of measuring 
arid fitting herein described results in better re 
treading than has heretofore been possible be 
callse the ties are retreaded Witholit Stretching 
or other distortion which is necessary when the 
cavity in which a tire is to be retreaded is se 
lected by guess; or as the result of less accurate 
measurement than here contemplated. 
-In prepairing a tire for retreading according to 

this process, some old rubber is buffed off. It is 
necessary to remove the shoulders and to give 
the tire a smoothly arched cross-sectional cone 
tour. The contour must be uniform throughout 
the Whole circumference of the tire. This is 



3 
readily obtained by mechanical buffing. The 
buffing may advantageously be controlled by 
gauging the buffed contour with a suitable 
template. After buffing and before placing the 
new raw rubber stock (called camelback) in 
place, the outer contour of the tire is measured 
from the heel of one bead to the heel of the other 
bead. The measurement is most advantageously 
made With a tape. 
The bead-to-bead measurement of the tire is 

the important measurement in fitting the tire 
into the molding cavity. The rim diameter is 
kept constant by the metallic beads. There are 
numerous variables which should be considered. 
Any tire may be mounted on rims of different 
Widths for retreading, and for each rim width a 
molding cavity of different size is required. A 
tire of shorter bead - to a bead measurement 
mounted on a wide rim may be cured in the same 
mold as a tire of longer bead-to-bead measure 
ment mounted on a narrower rim. Different lug 
designs occupy different proportions of the Wol 
une of the molding cavity. In a mold without 
interchangeable parts the range of bead-to-bead 
measurements which can be accommodated for 
each rim Width is easily calculated. Similar cal 
culations may be made for molds with inter 
changeable matrices and spacers, each combina 
tion of any of the Spacers With any of the 
matrices being particularly designed for a tire 
of a particular bead-to-bead measurement and 
buffed contour. The range of bead-to-bead 
measurements for each rin. Width for which each 
molding cavity is particularly designed should 
be calculated and tabulated for ready reference 
in carrying Out this invention. Thereafter, when 
the bead-to-bead measurement of any tire be 
comes known, the mold and rim width suitable 
for retreading the tire, and also the particular 
Spacer and matrices in molds provided with 
them are available at a glance. 
The guess Work is thus eliminated. The tires 

are accurately fitted to the mold by selecting a 
mold cavity known to satisfactorily retread a 
tire mounted on a rim of a particular width and 
With a bead-to-bead measurement in the range 
of the measurement of the tire in question. The 
measurement is made before the application of 
the cameback. 
Any particular mold cavity is designed more 

particularly for retreading a tire having a par 
ticular buffed contour. When a tire of this par 
ticular contour is retreaded in this mold, it is dis 
torted less than a tire of any other contour. Due 
to the plasticity of the camelback some departure 
from the ideal is not serious. However, bufing 
to a particular contour for any selected mold 
CaVity gives inproved results. When a tire is to 
be buffed to a particular contour, as by testing 
With a template, it may be buffed till the bead 
...to-bead measurement is about 2 inch greater 
than the range recommended for any mold be 
fore testing with the template. Then on Sub 
sequent buffing to fit the template, the bead-to 
bead measurement is brought Within the range 
which the mold is designed to retread. 
When a mold is equipped with a series of in 

terchangeable matrices and spacers, the ranges 
of bead-to-bead measurements Which adjacent 
members of the series will satisfactorily accom 
modate should preferably Overlap somewhat. 
The range of measurements which any particu 
lar combination may satisfactorily accommodate 
may vary 1 to 2 or 3 per cent each way from 
the Calculated ideal. LeSS Variation is possible 
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with molds which completely enclose a tire than 
with the other type of mold in which the side wall 
of the tire bulges more or less between the lim 
and the mold. 
The invention will be further described in Con 

nection with the accompanying drawings, in 
which: 

Fig. 1 illustrates Schematically the method of 
measurement of a tire; 

Fig. 2 is a CrOSS Section of an airplane tire in a 
retreading mold; 

Fig. 3 is an enlarged VieW of the airplane tire 
shown in Fig. 2 with the matrices and adjust 
able rim shown on an enlarged scale; 

Fig. 4 shows the Same matrices used. On a larger 
airplane tire with a spacer between the matrices 
and another in the rim; 

Fig. 5 is a chart showing the variation pro 
vided by a series of spacers with a single matrix 
and the different sized airplane tires which can 
be thereby accommodated; 

Fig. 6 is a cross section of a tire with ordinary 
straight side walls-e.g., a passenger, bus or truck 
tire-with its tread and shoulders confined by 
matrices, the tire being mounted on a rim 
(partly broken away); 

Fig. 7 is a cross section of a larger tire with a 
Spacer betWeen the natrices; 

Fig. 8 is a chart showing the variation in a 
molding cavity which is provided by a single Set 
of matrices using different Spacers and rims of 
different widths; and 

Fig. 9 illustrates the testing of a buffed tire 
with a template, 

in Fig. 1 the tire is shown in its buffed con 
dition in full lines. The old shoulders 2, shown 
in dotted lines, must be buffed away before the 
tire is measured. The line with arrows 3 shows 
how the measurement is to be made from the 
iieel of one bead to the heel of the other bead; but 
in measuring, the tape employed must be laid 
flat against the buffed contour of the tire. Or 
dinarily, the contour of the tire is concave just 
above the bead. This may or may not be bridged, 
but all measurements should be made in the 
same nanner. The tape must otherWise be laid 
flat against the tire in order to secure an ac 
curate measurement of the contour. 
The illustrated full-circle mold, the cavity of 

which is variable by the insertion of inter 
changeable matrices and Spacers, is of a well 
knoWn type. It comprises annular Steam cham 
belts, such as the steam chambers ) shown in 
Fig. 2. The annular matrices if and 2 together 
with the adjustable rim 3 completely enclose 
the airplane tire 5. The tire is shown in Figs, 
2-4 as composed of the old tire 6 with the buffed 
contour shown in dotted lines and the new 
tread stock or camelback 8. 
The cameback has a smooth Contour and does 

not fill the mold until pressure is applied. When 
a steam bag or air bag 9 is inserted and inflated 
in the usual manner, it presses the camelback 
against the surface of the matrix so that the 
new tread takes the design of the matrices as 
illustrated in Figs. 2-4. 

Fig. 3 shows the matrices and rim without any 
Spacer. As the matrices and rim completely en 
close the tire in airplane-tire molds of the type 
illustrated, it is necessary to use Spacers of the 
same size between the matrices and in the rim 
if any spacer is employed. The Spacer between 
the matrices is indicated by the reference nu 
meral 29 and the spacer in the rim by the ref 

is erence numeral 2. The width of the rim is 
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readily adjusted by removing the nut 22 from 
the bolt which fits onto the head 23 and using 
a washer 26 or 25 or other suitable size, as re 
quired, 

Fig. 5 shows how with a single set of matrices, 
known in the trade as AP570, the size of the mold 
cavity may be varied by using no spacer, or 
spacers of different widths. The table gives both 
the buffed dimension and the built-up dimension 
of the tire. The buffed dimension is the bead-to 
bead dimension discussed above. In the table 
under 'Buffed dimensions' are three Columns. 
The column headed “Ideal’ gives the medium 
bead-to-bead measurements for tires to be re 
treaded in the mold when equipped with a par 
ticular set of matrices and different spacers, as 
indicated. For example, with no spacer, a tire 
measuring 38% inches from the heel of one 
bead to the heel of the other bead fits nicely into 
the mold. The minimum and maximum dimen 
Sions given under the two other columns headed 
'Buffed dimensions' show that some variation 
in bead-to-bead measurement is possible without 
stretching or distorting the tire to any harmful 
extent. For example, with no spacer, a tire With 
a bead-to-bead measurement of 38A to 39A 
inches may be retreaded. With a 2 inch spacer, 
a tire which measures a half inch more may be 
retreaded, as shown in the table. The increase 
in the size of the spacer increases the mold cavity, 
and as the bead-to-bead measurement increases, 
a larger mold cavity is required. It will be noted 
that, using the same set of matrices and Only 
the three spacers shown in the table, tires vary 
ing 2% inches in bead-to-bead measurement 
namely, from 384 to 40% inches-may be re 
treaded without appreciable distortion or stretch 
ing. 

he “stock size' given in the table refers to 
the camelback which should be employed, 
There are four standard measurements for 
camelback for such tires. The first figure, 40, 
refers to the hump width of the stock. The 
hump widths vary by 4 inch. 4) indi 
cates fourteen and no eighth inches hump 
width. 98 represents the base width. This, 
likewise, varies in 48 inch. 90, therefore, repre 
sents a base width of 19 inches. The 14 refers 
to the thickness of the material in the center, 
and this is measured in thirty-Seconds of 
an inch. The 14 represents 1482. The 12 is the 
thickness of the stock at a point at the end of 
the hump width. This, likewise, is measured in 
thirty-seconds. Therefore, the camelback used 
With no spacer and with a 42 inch spacer meas 
ures 14 inches at the hump' width, 19 inches at 
the base width, 1432 inch thick in the center, and 
1%2 inch thick at the end of the hump width. A 
different size of camelback is used with the wider 
spacers. The camelback measurements are 
Standard. 
To retread an airplane tire according to this 

invention, the tire is buffed to a smoothly arched 
contour, and the contour is then measured from 
the heel of one bead to the heel of the other 
bead. Assume, for example, that the bead-to 
bead measurement is 39 inches. Referring to 
the colurians in the table of Fig. 5 Which give the 
buffed dimensions, we find that a tire measuring 
39 inches may be vulcanized equally well in the 
mold without any spacer or with a A, inch spacer. 
The Spacer in the rim spreads the tire so that 
a tire having a certain bead-to-bead measure 
ment mounted on One rim may be retreaded in 
the same mold as a tire having a longer or 
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6 
shorter bead-to-bead measurement if mounted 
On a narrower or Wider rim. 

Having selected the matrices and spacers (if 
any) to be used, the mold is equipped, the camel 
back is stitched to the buffed surface after ce 
hinenting, etc., as usual, and the tire with the 
Camelback in place is provided with the steam or 
air bag and mounted on the rim, the retreading 
mold closed around it, and then the steam or air 
is turned into the bag, and steam is turned into 
the steam chests of the mold to effect vulcaniza 
tion in the usual manner. 

Figs. 6 and 7 illustrate a mold equipped with 
matrices of the type generally employed for pas 
senger, truck, and bus tires. It is noted that the 
tire is not entirely confined but that it is free 
between the bottom of the matrix 30 and the top 
of the rin 3 . This permits bulging which gives 
a little more flexibility with this type of mold so 
that tires with a somewhat wider range of bead 
to-bead measurements can be satisfactorily re 
treaded in Such equipment than where the 
matrix and rim come together as in the molds 
shown in Figs. 2-4, 

Fig. 7 shows how a spacer 35 may be inserted 
between the matrices when used with a wider 
rim. But the rim width is not definitely tied 
to the Size Spacer employed because the fact that 
the side Wall of the mold does not contact the 
rim permits rims of different widths to be used 
with no spacer and spacers of different widths. 
This is more fully illustrated in the table of Fig. 
8 where it is seen that such molds afford greater 
flexibility than is possible with molds of the type 
illustrated in FigS. 2-4. 
The table of Fig. 8 relates to the retreading 

of tires in molds such as those shown in Figs. 6 
and 7, and is similar to the table of Fig. 5 ex 
cept that it shows the bead-to-bead dimensions 
of tires suitable for retreading with rims of 
different widths. Using spacers of only two 
different widths and rins 11, 12%, 14, and 15/ 
inches wide, respectively, as shown in the table, 
a tire With a buffed bead-to-bead dimension 
varying anywhere from 46% inches (the mini 
mum for a 15% inch rim) to 53% inches (the 
maximum for an 1.l. inch rim) may be very satist 
factorily retreaded without substantial stretch 
ing or distortion. The camelback employed for 
retreading in such molds is standard and is of 
Such Size as to properly fill out the tread design, 
allowing for the usual “undertread' or rubber 
below the grooves in the tread design. 

The process is illustrated by the following ex 
ample: ASSume that an 18.00 x 24 tire is to be 
retreaded with the matrices shown. The tire is 
buffed to a Smoothly arched contour and is meas 
lured from the heel of one bead to the heel of 
another bead. ASSume, for example, that the 
measured distance is 50 inches. The table shows 
that this tire, buffed to this dimension, may be 
Satisfactorily retreaded using the 11 inch rim 
and % inch Spacer or using the same spacer with 
the 12% inch rim or using the 15% inch rim and 

Each of the three coma 
binations will give a very satisfactory retread. 
Guesswork is eliminated. The tire is actually 
measured and fitted to the exposed mold surface. 
After deciding what rim width is most desired, 

cement, etc., and standard camelback are applied 
to the buffed tire as usual, the mold is made ready 
with the designated matrices and spacer, the tire 
is equipped with a steam or air bag 32 and 
mounted on a rim of the size selected, and the 
tire is retreaded, 
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For the most accurate control, the tire is buffed 
to a bead-to-bead measurement just larger than 
that actually to be used. From this measure 
ment the mold cavity best Suited for retreading 
this tire is selected, bearing in mind the fact 
that the bead-to-bead measurement is to be re 
duced about 4 inch by further buffing before 
the camelback is applied and the tire is put 
into the mold. Using a template With the Con 
tour of the tire for which this particular mold 
cavity was more particularly designed, the tire 
is then buffed to this template. As a check, the 
bead-to-bead measurement of the tire may be re 
taken after such further buffing to see that it 
falls Within the intended range. 
The template 40 of Fig. 9 is illustrative. It is 

provided with a marker 4f to indicate the center 
line of the tread and markers 42 to indicate the 
position of the shoulders. Such markers are 
desirable although not necessary. Using such a 
template, any tire 43 may be buffed to the exact 
contour of the tire the mold is more particularly 
designed to retread. - 
Although the drawings illustrate more particu 

larly the application of the invention. With a mold 
with interchangeable matrices and spacers, it is 
to be understood that the drawings and examples 
are illustrative. The invention is defined in the 
appended claims. In the claims reference to the 
use of a Spacer refers to the use of a spacer of any 
Width or no Spacer at all. 
What I claim is: 
1. The process of retreading a tire, having avail 

able (a) a limited number of full-circle retread 
ing molds of different tread contour, (b) a series 
of templates each cut to the contour of the buffed 
tire which each of the molds is particularly de 
signed to retread, and (c) a chart giving the 
bead-to-bead measurements over the buffed con 
tours of the tires which said molds are particu 
larly designed to retread when mounted on rims 
of different Widths; which process comprises (1) 
buffing the tire to the general contour desired for 
retreading, (2) measuring the tire from bead to 
bead over the buffed contour, (3) on the basis 
of this measurement and with the aid of the chart 
selecting from the available molds that designed 
for retreading a tire with a bead-to-bead meas 
urement over the buffed contour, which is just less 
than that of the measured contour of the tire 
to be retreaded and noting On the chart the rim 
width which gives such measurement, (4) buff 
ing the tire further so as to simultaneously (a) 
fit its buffed contour to that of the template cut 
to the contour of the buffed tire which the Se 
lected mold is particularly designed to retread 
and (b) reduce the buffed contour so that it 
more closely approximates that of the tire the 
selected mold is more particularly designed to re 
tread, (5) mounting the buffed tire on the rim 
of noted width and applying camelback there 
to, and then (6) curing the tire thus treaded in 
the selected mold, 

2. The process of retreading a tire in a mold 
provided with a series of spacers of different 
Width and adapted for retreading tires mount 
ed on rims of different widths, using (a) a chart 
giving the measurements over the buffed contours 
from one bead to the other bead of the tire which 
the mold is more particularly designed to retread 
when used with each of the respective spacers of 
said series while mounted on rims of different 
widths and (b) a series of templates each hav 
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8 
ing the contour of the buffed tire which the mold 
is more particularly designed to retread when 
used with each of the spacers; which process 
Comprises (1) buffing the tire to give its tread 
the general contour of a tire which is to be re 
treaded, (2) measuring the tire Over the buffed 
contour from one bead to the other bead, (3) 
from the chart selecting the spacer and rim width 
Which gives a measurement Over the buffed con 
tour from bead to bead which is just less than 
the measured distance, (4) buffing the tire to the 
Contour of the template which gives the contour 
of the buffed tire Which the mold is more par 
ticularly designed to retread when equipped with 
the selected spacer and thereby bringing the bead 
to-bead measurement of the buffed contour closer 
to that which the chart gives for the tire which 
the mold is more particularly designed to retread, 
(5) applying the camelback to the buffed sur 
face and mounting the tire on the rim of deter 
mined width, and then (6) curing the camelback 
While the tire is mounted on the rim. 

3. The method of forming a new tread on a 
worn tire which comprises buffing the tire to a 
smoothly arched contour, measuring the buffed 
tire from bead to bead Over said Smooth contour 
before mounting on a rim, providing a molding 
cavity which is designed for use with a tire of 
somewhat Smaller bead-to-bead measurement 
When uncured tread stock of standard dimensions 
is in place thereon and the tire is mounted on 
a rim of selected width, buffing old rubber from 
the outer surface of the tire to bring it to a bead 
to-bead measurement which is substantially the 
aforesaid Smaller bead-to-bead measurement, 
placing uncured tread stock of standard dimen 
sions in place on the buffed tire, and after mount 
ing the tire on a rim of the selected width curing 
the tread stock to the tire in the molding cavity. 

4. The method of forming a new tread on a 
Worn tire which comprises buffing the tire to a 
smoothly arched contour, measuring the buffed 
tire from bead to bead over said smooth contour 
before mounting on a rim, providing a molding 
cavity which is designed for use with a tire of 
somewhat smaller bead-to-bead measurement 
when uncured tread stock is placed thereon and 
the tire is mounted on a rim of selected width, 
selecting from a series of templates a template 
With a contour Which is the preferred contour 
for a tire with said desired bead-to-bead meas 
urement, buffing old rubber from the outer sure 
face of the tire to bring it to a bead-to-bead meas. 
urement which is substantially the aforesaid 
Smaller bead-to-bead measurement and cause it 
to fit the contour of the template, placing uncured 
tread stock of standard dimensions in place on 
the buffed tire and after mounting of the tire 
on a rim of the Selected Width culting the tread to 
the tire in the molding cavity, 

JAMES C. HEINTZ. 
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