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{ŜŎǊŜǘŀǊȅΣ                                  

wƛŎƪ ²ŀǧǎ 

псф плм фмср 

rswatts47@gmail.com  

¢ǊŜŀǎǳǊŜǊΣ  

[Ŝƻƴ /ŀǊǇŜƴǘŜǊ 

умт срп лтнн 

молмōŀŎϪŀǧΦƴŜǘ 

bŜǿǎƭŜǧŜǊ 9ŘƛǘƻǊκ²ǊƛǘŜǊ 

wŀȅ /ƘŀǊǘǊŀƴŘ 

умт фмф срру 

ŎƘŀǊǘǊŀƛƴϪƎƳŀƛƭΦŎƻƳ 

²ŜōƳŀǎǘŜǊΣ bƛŎƘƻƭŀǎ 

¢ǊŜŀǎǘŜǊ 

фмо ссл псом 

/ƭǳō ²Ŝō !ŘŘǊŜǎǎΥ 

ƘǧǇǎΥκκ

ŘƛũŜǊπ

ŜƴǘōȅŘŜǎƛƎƴǘΦǿƛȄǎƛǘŜΦŎƻ

ƳκƴƻǘȄǎŘŎ 

LƴǎƛŘŜ ǘƘƛǎ ƛǎǎǳŜ 

tDΦ м    tw9{L59b¢Ω{ w9a!wY{    tDΦ н   aLb¦¢9{ hC a99¢LbD 

tDΦ н   95L¢hwΩ{ w9a!wY{    tDΦ о a99¢LbD  tL/{                       

tDΦ р   a9a.9w twhCL[9  tDΦ т  Chw {![9 

tDΦф  ¢9/I ¢Lt{    tDΦмт I¦ahw  

tDΦ му /![9b5!w hC 9±9b¢{ tDΦмф  w9DL{¢w!¢Lhb Chwa 
  

          

tǊŜǎƛŘŜƴǘΩǎ aŜǎǎŀƎŜ 

/ƻƴǎƛŘŜǊƛƴƎ ǘƘŀǘ ƻǳǊ !ǳƎǳǎǘ ƳŜŜǝƴƎ ǿŀǎ ƘŜƭŘ ƻƴ ŀ άōƭŀǎǘ ŦǳǊƴŀŎŜ 

ƭƛƪŜέ {ŀǘǳǊŘŀȅΣ ǿŜ ƘŀŘ ŀ ƎƻƻŘ ǘǳǊƴƻǳǘΦ  bƻǊƳŀΩǎ /ŀŦŜ ƘŀŘ ŀ ƳŜŜǝƴƎ 

ǊƻƻƳΣ ǎƻ ǿŜ ǿŜǊŜ ŀōƭŜ ǘƻ ƘŀǾŜ ŀ ƴƛŎŜ ƭǳƴŎƘ ŀƴŘ ƳŜŜǝƴƎ ǿƛǘƘƻǳǘ ŀ ƭƻǘ 

ƻŦ ōŀŎƪƎǊƻǳƴŘ ƴƻƛǎŜΦ ¢ƘŜ ŦƻƻŘ ŀƴŘ ǎŜǊǾƛŎŜ ǿŀǎ ƎƻƻŘΦ ¢Ƙŀƴƪ ȅƻǳ wƛŎƪ 

ŦƻǊ ŬƴŘƛƴƎ ǘƘƛǎ ŜȄŎŜƭƭŜƴǘ ƭƻŎŀǝƻƴΦ ²Ŝ ƘŀŘ ŀ ȅƻǳƴƎ Ƴŀƴ ǿƘƻ ŘǊƻǾŜ ŀ 

мфсл Ƙŀǿƪ ǘƻ ƻǳǊ ƳŜŜǝƴƎΦ IƻǇŜŦǳƭƭȅΣ ƘŜ ǿƛƭƭ ōŜ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ƧƻƛƴƛƴƎ 

ƻǳǊ ƎǊƻǳǇΦ ²Ŝ ƘŀǾŜ ŦƻǳǊ ǾƻƭǳƴǘŜŜǊǎ ǘƻ ǎŜǊǾŜ ƻƴ ǘƘŜ ŀŎǝǾƛǝŜǎ ŎƻƳπ

ƳƛǧŜŜ ŦƻǊ ǇƭŀƴƴƛƴƎ ƴŜȄǘ ȅŜŀǊǎ ƳŜŜǝƴƎǎΦ ²Ŝ ǎǝƭƭ ƴŜŜŘ ŀ ǇŜǊǎƻƴ ŦǊƻƳ 

ǘƘŜ 5ŀƭƭŀǎΣ tƭŀƴƻΣ /ŀǊǊƻƭƭǘƻƴ ŀǊŜŀ ǘƻ ōŜ ƻƴ ǘƘŜ ŎƻƳƳƛǧŜŜΦ {ŜǇǘŜƳōŜǊ 

ƛǎ ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ ǘƘŜ Ŧŀƭƭ ŎŀǊ ǎƘƻǿ ǎŜŀǎƻƴΣ ǎƻΣ ƛŦ ȅƻǳǊ {ǘǳŘŜōŀƪŜǊ ƛǎ ƛƴ 

ǊǳƴƴƛƴƎ ŎƻƴŘƛǝƻƴΣ ǎƘƻǿ ƛǘ ƻũΦ L ǿƻǳƭŘ ŜƴŎƻǳǊŀƎŜ ȅƻǳ ǘƻ ŀǧŜƴŘ ǘƘŜ 

½ƻƴŜ aŜŜǘ ƛƴ .ǊƻƪŜƴ .ƻǿΣ hƪΣ hŎǘƻōŜǊ рΦ wŜƎƛǎǘǊŀǝƻƴ ŦƻǊƳǎ ŀǊŜ ƛƴ 

¢ǳǊƴƛƴƎ ²ƘŜŜƭǎΦ LŦ ŀƴȅƻƴŜ ƪƴƻǿǎ ǿƘŜǊŜ L Ŏŀƴ ŬƴŘ ŀ Ωрт-см Iŀǿƪ ŘŀǎƘΣ 

ǇƭŜŀǎŜ ƭŜǘ ƳŜ ƪƴƻǿΦ [ƻƻƪǎ ƭƛƪŜ L ǿƛƭƭ ōŜ ǎǘŀǊǝƴƎ ƻǾŜǊ ƻƴ Ƴȅ ŘŀǎƘ ǇǊƻπ

ƧŜŎǘΦ  
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aƛƴǳǘŜǎ ƻŦ ǘƘŜ bƻǊǘƘ ¢ŜȄŀǎ {ǘǳŘŜōŀƪŜǊ 5ǊƛǾŜǊǎ /ƭǳō 
!ǳƎǳǎǘ мтΣ нлнп 
aƛƴǳǘŜǎ ƻŦ ǘƘŜ Wǳƭȅ ƳŜŜǝƴƎ Ŏŀƴ ōŜ ǊŜŀŘ ƛƴ ǘƘŜ Wǳƭȅ ƴŜǿǎƭŜǧŜǊΦ tǊŜǎƛŘŜƴǘ 9ŘŘƛŜ wŀƴƴŜ ŀǎƪŜŘ ŦƻǊ ǾƻƭǳƴǘŜŜǊǎ ŦƻǊ ŀ ŎƻƳƳƛǧŜŜ ǘƻ 
Ǉƭŀƴ ƳŜŜǝƴƎǎ ŀƴŘ ŀŎǝǾƛǝŜǎΦ ±ƻƭǳƴǘŜŜǊǎ ǿŜǊŜ aƛƪŜ 5ƻǊƴΣ wƻŘƴŜȅ aǳǊǇƘȅΣ bƛŎƪ ¢ǊŜŀǎǘŜǊΣ wŀȅ /ƘŀǊǘǊŀƴŘ ŀƴŘ [Ŝƻƴ /ŀǊǇŜƴǘŜǊΦ 
²Ŝ ƘŀǾŜ ŀ DǳŜǎǘ ǘƻŘŀȅΣ Wŀȅǎƻƴ ²ƻƻŘǎΦ Wŀȅǎƻƴ ƛǎ ŀ ǇǊƻǎǇŜŎǝǾŜ ƳŜƳōŜǊΦ IŜ Ƙŀǎ ŀ мфсл IŀǿƪΦ 
DŀǊȅ aŜŜƪ ƳŜƴǝƻƴŜŘ ǘƘŜ ²ƘŜŜƭǎ ŦƻǊ ²ŜƭƭƴŜǎǎ ŎŀǊ ǎƘƻǿ {ŜǇǘŜƳōŜǊ нмǎǘ Řƻǿƴǘƻǿƴ CǘΦ ²ƻǊǘƘ ƛƴ {ǳƴŘŀƴŎŜ {ǉǳŀǊŜΦ  !ƴŘ Cƭȅ ŀƴŘ 
5ǊƛǾŜ ǎƘƻǿ ŀǘ tŜŎŀƴ tƭŀƴǘŀǝƻƴ {ŜǇǘŜƳōŜǊ нуǘƘ Φ 
! {ŜǇǘŜƳōŜǊ ƳŜŜǝƴƎ ƛǎ ōŜƛƴƎ ǇƭŀƴƴŜŘ ōȅ 9ŘŘƛŜ wŀƴƴŜΦ 
hŎǘƻōŜǊ ƳŜŜǝƴƎΦ ¢ƻǳǊ ƻŦ ŀ ŎŀǊ ŎƻƭƭŜŎǝƻƴ ƛǎ ǇƭŀƴƴŜŘΦ 5Ŝǘŀƛƭǎ ŦǳǊƴƛǎƘŜŘ ƭŀǘŜǊΦ 
²Ŝ ǿƛƭƭ ƘŀǾŜ ǘƘŜ IƻƭƛŘŀȅ ƳŜŜǝƴƎ ŜŀǊƭȅ ǘƘƛǎ ȅŜŀǊΣ ƛǘ ǿƛƭƭ ōŜ bƻǾŜƳōŜǊ мс ŀǘ 9ŘŘƛŜ wŀƴƴŜϥǎ ƘƻǳǎŜΦ 
bƻ 5ŜŎŜƳōŜǊ ƳŜŜǝƴƎΦ 
¢ƘŜ hƪƭŀƘƻƳŀ ŎƘŀǇǘŜǊ ƛǎ ƘŀǾƛƴƎ ŀ ȊƻƴŜ ƳŜŜǘ ƛƴ .ǊƻƪŜƴ .ƻǿΣ hƪƭŀƘƻƳŀ hŎǘƻōŜǊ рǘƘΦ ²Ŝ ǎƘƻǳƭŘ ŀǧŜƴŘ ǘƻ ǎƘƻǿ ƻǳǊ ǎǳǇǇƻǊǘ ƻŦ 
ǘƘŜƛǊ ŎƭǳōΦ 
¢ƘŜ /ŜƴǘǊŀƭ ¢ŜȄŀǎ Ŏƭǳō ŀƴŘ hƪƭŀƘƻƳŀ Ŏƭǳō ƘŀǾŜ ƻũŜǊŜŘ ǘƻ ŀǎǎƛǎǘ ǳǎ ǿƛǘƘ ƻǳǊ bŀǝƻƴŀƭ ƳŜŜǝƴƎ ƛƴ нлнсΦ 
Lǘ ǿŀǎ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ǿŜ ŎǊŜŀǘŜ ŀ ǎǘƻǊȅōƻŀǊŘ ƻŦ ƻƭŘ Ŏƭǳō ƛƴŦƻǊƳŀǝƻƴ ŀƴŘ ƳŜƳƻǊŀōƛƭƛŀ  ǘƻ ǎƘƻǿ ǘƘŜ ƘƛǎǘƻǊȅ ƻŦ ƻǳǊ Ŏƭǳō ŦƻǊ ƻǳǊ 
ƴŀǝƻƴŀƭ ƳŜŜǝƴƎ ƛƴ нлнсΦ 
wƻŘƴŜȅ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ŦǳǘǳǊŜ ŜƳŀƛƭǎ ƘŀǾŜ {5/ ƛƴ ǘƘŜ ǎǳōƧŜŎǘ ƭƛƴŜΦ 
9ŘŘƛŜ ǘƘƛƴƪǎ ǿŜ ǎƘƻǳƭŘ ƘŀǾŜ ōǊŜŀƪŦŀǎǘ ƳŜŜǝƴƎǎ ƛƴ !ǳƎǳǎǘ ƛƴ ǘƘŜ ŦǳǘǳǊŜΦ .ŜŎŀǳǎŜ ƻŦ ǘƘŜ ƘŜŀǘΦ 
¢ƻƳ !ǊŜƴǎƻƴ ǿƻƴ ǘƘŜ рлκрл ǇƻǘΦ 

!ǧŜƴŘŜŜǎ 
wƛŎƪ ²ŀǧǎ                         [Ŝƻƴ /ŀǊǇŜƴǘŜǊ   .Ŝƭƭŀ /ŀǊǇŜƴǘŜǊ  wƻŘƴŜȅ aǳǊǇƘȅ                  
wŜȊŀ aƻƭŀƛ                        DŀǊȅ aŜŜƪ  YŜƴ .ǊǳŎŜ                          DŜƻǊƎŜ WŜƴǎŜƴ 
9ŘŘƛŜ wŀƴƴŜ                     9ŘǿŀǊŘ ²ƛƭƭ aƛƪŜ 5ƻǊƴ                             bƛŎƘƻƭŀǎ ¢ǊŜŀǎǘŜǊ 
¢ƻƳ ϧ YŀǘƘȅ !ǊŜƴǎƻƴ   DǳŜǎǘ Wŀǎƻƴ ²ƻƻŘǎ 



/ŀǊǎ ŀǘ !ǳƎǳǎǘ aŜŜǝƴƎ 



aŜƳōŜǊ bƛŎƪ IŀǊǇŜǊ ƛǎ ǎŜŀǊŎƘƛƴƎ ŦƻǊ ŀƴ ŀƭǘŜǊƴŀǝǾŜ ǘƻ YLt aƻǘƻǊǎ ǿƘƻ ƘŜ ǎŀȅǎ ŀǊŜ ōƻƻƪŜŘ ƻǳǘΦ Iƛǎ aŜǘǊƻǇπ
Ǉƻƭƛǘŀƴϥǎ Ǝŀǎ ǘŀƴƪ ϧ ŦǳŜƭ ƭƛƴŜǎ ƘŀǾŜ ǾŀǊƴƛǎƘ ϧ ƴŜŜŘ ǘƻ ōŜ ōƻƛƭŜŘ ƻǊ ǎǘŜŀƳ ŎƭŜŀƴŜŘΦ !ƴȅƻƴŜ ƭƻŎŀƭƭȅ ƛƴ ǘƘŜ ƪƴƻǿ 
ǇƭŜŀǎŜ ŎƻƴǘŀŎǘ bƛŎƪ ŀǘ  ƘŀǊǇŜǊмпнрϪǎōŎƎƭƻōŀƭΦƴŜǘ ƻǊ нмп опф сруп 

 5ŀƭƭŀǎ wŀŘƛŀǘƻǊ - aǳƉŜǊ LƴŎΦ 
 унф {ƛƴƎƭŜǘƻƴ .ƭǾŘΣ 5ŀƭƭŀǎΣ ¢· трнмн  
 όнмпύ тсм-лтнп  
ƘǧǇǎΥκκǿǿǿΦŘŀƭƭŀǎǊŀŘƛŀǘƻǊ-ƳǳƉŜǊƛƴŎΦŎƻƳκ 
/ƻƴǘǊƛōǳǘŜŘ  ōȅ wƛŎƪ ²ŀǧǎ 

/ŜƴǘŜƴƴƛŀƭ wŀŘƛŀǘƻǊ 
όнмпύ соп-унсн                                                                                                                                                                   
ƘǧǇǎΥκκƎΦŎƻκƪƎǎκȄƪŦ{п[Ǌ 

/ƻƴǘǊƛōǳǘŜŘ ōȅ WƛƳ aŎaŜŀƴǎ 

YƛǊōȅΩǎ wŀŘƛŀǘƻǊ {ŜǊǾƛŎŜ                                                                                                                                    
нуон 9 .ŜƭƪƴŀǇ {ǘΣ CƻǊǘ ²ƻǊǘƘΣ ¢· тсммм                                                                                                         
817-838-6722                                                                                                                                                                                        

ƘǧǇǎΥκκƪƛǊōȅǎǊŀŘƛŀǘƻǊǎŜǊǾƛŎŜΦŎƻƳ                                                                                                                                           

/ƻƴǘǊƛōǳǘŜŘ ōȅ aƛƪŜ WƻƴŜǎ 

¢Ƙƛǎ ƛǎ ǿƘŀǘ ǘƘŜ Ŏƭǳō ƛǎ ŀōƻǳǘΦ  

! ƳŜƳōŜǊ ƴŜŜŘŜŘ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ ϧ ǿƛǘƘ ол ƳƛƴǳǘŜǎΣ ƳǳƭǝǇƭŜ ǎǳƎƎŜǎǝƻƴǎ ǿŜǊŜ ƻũŜǊŜŘΦ 

! ƴŜǿ ŦŜŀǘǳǊŜ LΩƳ ŀŘŘƛƴƎ ƛǎ  ƳŜƳōŜǊ ƻŦ ǘƘŜ ƳƻƴǘƘΦ  tƭŜŀǎŜ ǿŜƭŎƻƳŜ ƻǳǊ ƴŜǿŜǎǘ ƳŜƳōŜǊǎ ǘƻ ǘƘŜ ŎƭǳōΦ 

WƻƘƴ ϧ /ŀǊƻƭ !ƴƴ ²ŀǘƪƛƴǎ 

bŜȄǘ ƳƻƴǘƘ L ƘŀǾŜ ŀƴ ƛƴǘŜǊŜǎǝƴƎ ǎǘƻǊȅ ŦǊƻƳ ƳŜƳōŜǊ YŜƴ .ǊǳŎŜΦ tƭŜŀǎŜ ŎƻƴǎƛŘŜǊ ǎƘŀǊƛƴƎ ȅƻǳǊ ŜȄǇŜǊƛŜƴŎŜǎ 

ǿƛǘƘ ǘƘŜ ŎƭǳōΦ 

²ŜΩƭƭ ōŜ ƛƴ {ŀƴ CǊŀƴŎƛǎŎƻ ŦƻǊ ƻǳǊ ƎǊŀƴŘ ŘŀǳƎƘǘŜǊΩǎ ōƛǊǘƘŘŀȅ ƴŜȄǘ {ŀǘǳǊŘŀȅ ǎƻ ǇƭŜŀǎŜ ǘŀƪŜ ǇƛŎǘǳǊŜǎ ϧ ƴƻǘŜǎ 

ŦƻǊ ƳŜ ǘƻ ƛƴŎƭǳŘŜ ƛƴ ǘƘŜ !ǳƎǳǎǘ ƴŜǿǎƭŜǧŜǊΦ 

{ŜŜ ȅƻǳ ƛƴ {ŜǇǘŜƳōŜǊΗ 

aŀƴȅ ǘƘŀƴƪǎ ǘƻ ǘƘŜ ŜŘƛǘƻǊǎ ƻŦ ƻǘƘŜǊ Ŏƭǳōǎ ƛƴ ǎƘŀǊƛƴƎ ǘƘŜƛǊ ŀǊǝŎƭŜǎ ǿƛǘƘ ǳǎ ϧ ǘƻ {ǳǎŀƴ [ǳǎǘŜŘ ŦƻǊ ŎƻƻǊŘƛπ

ƴŀǝƴƎ ϧ ŘƛǎǘǊƛōǳǝƴƎ ǘƘŜƳ 

a9WL! w!5L!¢hw !b5 a¦CC[9wΣ  

нлн bҔ9Ҕ мфǘƘ {¢Σ Dw!b5  tώw!wL9 Σ ¢·  трлрл фтн-нсн-умнм 

/ƻƴǘǊƛōǳǘŜŘ ōȅ [Ŝƻƴ /ŀǊǇŜƴǘŜǊ 

95L¢hwΩ{ w9a!wY{ 

mailto:harper1425@sbcglobal.net
https://www.google.com/search?client=safari&sca_esv=2a9720fd994fa302&hl=en-us&cs=0&output=search&q=Dallas+Radiator+-+Muffler+Inc.&ludocid=14471862179441230919&lsig=AB86z5U1rPtu71urA0ocjI_WNKPq&kgs=228be9a7b45c74c4&shndl=-1&shem=lsde,lsp,vslcca&source=sh/x/loc
https://g.co/kgs/xkfS4Lr
https://www.google.com/search?q=Kirby%27s+radiators&rlz=1C1RXQR_enUS1116US1116&oq=Kirby%27s+radiators&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDg3MTlqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8#


aŜƳōŜǊǎ  WƻƘƴ ϧ /ŀǊƻƭ !ƴƴ ²ŀǘƪƛƴǎ τ tǊƻŬƭŜ 

 

aȅ DǊŀƴŘŦŀǘƘŜǊ ǇǳǊŎƘŀǎŜŘ ŀ мфро {ǘǳŘŜōŀƪŜǊ нwс ǇƛŎƪǳǇ ŦǊƻƳ ŀ ŘŜŀƭŜǊǎƘƛǇ ƛƴ wƛǾŜǊǎƛŘŜΣ 

/ŀƭƛŦƻǊƴƛŀ ƻƴ WŀƴǳŀǊȅ сΣ мфроΦ IŜ ǇŀƛŘ ϷнлууΦ ¢ƘŜ ǇǊƛŎŜ ƛƴŎƭǳŘŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦŀŎǘƻǊȅ ƛƴǎǘŀƭƭŜŘ 

ŀŎŎŜǎǎƻǊƛŜǎΥ ƻǾŜǊŘǊƛǾŜΣ ǿƛƴŘǎƘƛŜƭŘ ǿƛǇŜǊ ōƻƻǎǘŜǊΣ н ǎǘŀƎŜ ǊŜŀǊ ǎǇǊƛƴƎǎΣ мΦо ǉǘ ƻƛƭ ŬƭǘŜǊ ŀƴŘ сΦрл Ȅ 

мс с Ǉƭȅ ǝǊŜǎ ŦƻǊ ϷмтмΦрлΦ IŜ ƻƴƭȅ ŘǊƻǾŜ ƛǘ ŦƻǊ ŀ ȅŜŀǊ ǳƴǝƭ ǇŀǎǎƛƴƎ ŀǿŀȅΦ aȅ ŦŀǘƘŜǊΣ ōŜƛƴƎ ƛƴ 

±ŜǘŜǊƛƴŀǊȅ {ŎƘƻƻƭ ŀƴŘ ƭƻǿ ƻƴ ŎŀǎƘΣ ŎƘƻǎŜ ǘƻ ǘǊŀƴǎǇƻǊǘ Ƙƛǎ ŘŀŘ ƛƴ ŀ ŎŀǎƪŜǘ ŦǊƻƳ bƻǊǘƘŜǊƴ 

/ŀƭƛŦƻǊƴƛŀ прл ƳƛƭŜǎ ǘƻ ǘƘŜ ŎŜƳŜǘŜǊȅΦ IŜ ŀƴŘ Ƙƛǎ ǘǿƻ ǎƛōƭƛƴƎǎ ŘǊƻǾŜ ŀƭƭ ƴƛƎƘǘ ƻƴ ǊǳǊŀƭ ƘƛƎƘǿŀȅǎΦ 

¢ƘŜ ǘǊǳŎƪ ǎǇŜƴǘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ȅŜŀǊǎ ŘǊƛǾŜƴ ŀǊƻǳƴŘ /ŜƴǘǊŀƭ /ŀƭƛŦƻǊƴƛŀ ƛƴŎƭǳŘƛƴƎ ǘƘŜ 

{ƛŜǊǊŀǎ bŜǾŀŘŀ aƻǳƴǘŀƛƴǎ ƘŀǳƭƛƴƎ ǎƴƻǿ ōŀŎƪ ǘƻ ǘƘŜ ǾŀƭƭŜȅ ǿƛǘƘ ǳǎ ƪƛŘǎ ŜƴƧƻȅƛƴƎ ǘƘŜ ǊƛŘŜΦ Lǘ ǿŀǎ 

ǇŀǊƪŜŘ ŀǊƻǳƴŘ мфсуΦ !ǎ ŀ ƪƛŘΣ L ŜƴƧƻȅŜŘ ƘƻǇƛƴƎ ƛƴ ǘƘŜ Ŏŀō ŀƴŘ ǇǊŜǘŜƴŘƛƴƎ Ƙƻǿ ƴŜŀǘ ƛǘ ǿƻǳƭŘ ōŜ 

ŘǊƛǾŜ ƛǘΦ L ǊŜŎŀƭƭ ŀǎ ŀ ƪƛŘΣ ƭƛƊƛƴƎ ǘƘŜ ƭƛŘ ǘƻ ŀ ōƭŀŎƪ ŎŀƴƛǎǘŜǊ ƛƴ ǘƘŜ ŜƴƎƛƴŜ ŎƻƳǇŀǊǘƳŜƴǘ ŀƴŘ ǎŜŜƛƴƎ 

ƻƛƭ ŘǊƛǇǇƛƴƎ ƻũ ƛǘΦ L ŬƎǳǊŜŘ ƛǘ ǿŀǎ ǎƻƳŜǘƘƛƴƎ ǎǇŜŎƛŀƭ ƻƴ ǘƘŜ ǘǊǳŎƪΦ LƴǎǘŜŀŘΣ ƭŀǘŜǊ ǘƻ ŬƴŘ ƻǳǘ 

ƛǘ ǿŀǎ ǘƘŜ ƻƛƭ ōŀǘƘ ŀƛǊ ŬƭǘŜǊΦ Lƴ мфттΣ ǿƛǘƘ ǘƘŜ ƘŜƭǇ ƻŦ ŀ ŦŀƳƛƭȅ ŦǊƛŜƴŘΣ ǿŜ ǊŜǇƭŀŎŜŘ ǘƘŜ ǝǊŜǎΣ 

ǊŜōǳƛƭǘ ǘƘŜ ŦǳŜƭ ǇǳƳǇ ŀƴŘ ŎŀǊōǳǊŜǘƻǊ ŀƴŘ ŎƘƻǎŜ ŀ ǎǘȅƭƛǎƘ ōƭǳŜ ǇƭŀƛŘ ǳǇƘƻƭǎǘŜǊȅ ŦƻǊ ǘƘŜ ǎŜŀǘǎΦ 

!ƊŜǊ ōŜƛƴƎ ǘŀǳƎƘǘ ǘƻ ŘǊƛǾŜ ǎǝŎƪ ǎƘƛƊ ƻƴ ŀƴ ǳƴǳǎŜŘ ǘŀȄƛǿŀȅ ƻƴ ŀƴ ŀƛǊōŀǎŜΣ L ŘǊƻǾŜ ƛǘ ŀƭƭ 

ǘƘǊƻǳƎƘ IƛƎƘ {ŎƘƻƻƭΦ ¢ƘŜ {ǘǳŘƛŜ ǎŀǘ ǾƛǊǘǳŀƭƭȅ ǳƴǳǎŜŘ ǿƘƛƭŜ L ǿŀǎ ƛƴ ŎƻƭƭŜƎŜ ŀƴŘ ƎǊŀŘǳŀǘŜ ǎŎƘƻƻƭΦ 

Lǘ ǿŀǎ ōǊƻǳƎƘǘ ǘƻ ǘƘŜ {ƻǳǘƘŜǊƴ /ŀƭƛŦƻǊƴƛŀ Ƴƻǳƴǘŀƛƴǎ ƛƴ мффоΦ Lǘ ǊŜƳŀƛƴŜŘ ŎƻǾŜǊŜŘ ǿƛǘƘ ŀ ǘŀǊǇ 

ǘƘŜƴ ƛƴ ŀ ƎŀǊŀƎŜ ǳƴǝƭ нллфΦ ²ƻǊƪ ǎǘŀǊǘŜŘ ƛƴ ŜŀǊƴŜǎǘΣ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘƭȅ ǿƛǘƘ ǘƘŜ ǳǇƘƻƭǎǘŜǊȅ 

ōŜƛƴƎ ǊŜǇƭŀŎŜŘ ōȅ ŀ ƴŜŀǊ ǇŜǊŦŜŎǘ ƳŀǘŎƘ ƻŦ ǘƘŜ ƻǊƛƎƛƴŀƭ άhȄ .ƭƻƻŘέ ŎƻƭƻǊŜŘ ǾƛƴȅƭΦ aȅ ǿƛŦŜ /ŀǊƻƭ 

!ƴƴ ŀƴŘ L ŜƴƧƻȅŜŘ ǘŀƪƛƴƎ ǘƘŜ ǘǊǳŎƪ ǘƻ ƳƻƴǘƘƭȅ /ŀǊǎ ϧŀƳǇΤ /ƻũŜŜ ŜǾŜƴǘǎΦ hƴŎŜ ŀ ȅŜŀǊ ǿŜ ǿƻǳƭŘ 

ŘǊƛǾŜ ƛǘ ƻǳǘ ƻŦ ǘƘŜ Ƴƻǳƴǘŀƛƴǎ ŀƴŘ ƘŜŀŘ ǘƻ Ŏƻŀǎǘ ŦƻǊ ǘƘŜ LƴƭŀƴŘ 9ƳǇƛǊŜκ.ŜŀŎƘ /ƛǝŜǎ {5/ /ƘŀǇǘŜǊ 

{ƘƻǿΦ Lǘ ǿŀǎ ǉǳƛǘŜ ŀƴ ŀŘǾŜƴǘǳǊŜ ŎƻƴǘǊƻƭƭƛƴƎ ǎǇŜŜŘ ƻǳǘ ƻŦ ǘƘŜ Ƴƻǳƴǘŀƛƴǎ ŀƴŘ ƴŀǾƛƎŀǝƴƎ 

ŦǊŜŜǿŀȅǎΦ {ƛƴŎŜ ǘƘŜ ǘǊǳŎƪ ƘŀŘ ƴƻ ǘǳǊƴ ǎƛƎƴŀƭǎΣ /ŀǊƻƭ !ƴƴ ǇŜǊŦƻǊƳŜŘ ǘƘŜ ƛƳǇƻǊǘŀƴǘ Ƨƻō ƻŦ 

ǿŀǾƛƴƎ ƻǳǘ ǘƘŜ ǊƛƎƘǘ-ƘŀƴŘ ǿƛƴŘƻǿ ǘƻ ǎƘƻǿ ŦŜƭƭƻǿ ŘǊƛǾŜǊǎ ǿŜ ƴŜŜŘŜŘ ǘƻ ŎƘŀƴƎŜ ƭŀƴŜǎΦ ¢ƘŜ 

ŎƭƛƳō ōŀŎƪ ƛƴǘƻ ǘƘŜ Ƴƻǳƴǘŀƛƴǎ ǊŜǉǳƛǊŜŘ ŀŘŘƛǝƻƴŀƭ ǎǘŜǇǎ ǘƻ ƪŜŜǇ ǘƘŜ ǘǊǳŎƪ Ŏƻƻƭ ƛƴŎƭǳŘƛƴƎ ǳǎƛƴƎ ŀ 

ƎŀǊŘŜƴ ǎǇǊŀȅŜǊ ŬƭƭŜŘ ǿƛǘƘ ǿŀǘŜǊ ŘƻǳǎƛƴƎ ǘƘŜ ǊŀŘƛŀǘƻǊ ǿƘƛƭŜ ŘǊƻǾŜΦ /ŀǊƻƭ !ƴƴ ǇŜǊŦƻǊƳŜŘ ǘƘŜ 

ǘŀǎƪ ǿƘŜƴ L ǿƻǳƭŘ ǎŀȅ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ǿŀǎ ǊƛǎƛƴƎΦ Lƴ нлнлΣ ǘƘŜ ǘǊǳŎƪ ŘŜǇŀǊǘŜŘ /ŀƭƛŦƻǊƴƛŀ ŦƻǊ 

ǘƘŜ DǊŜŀǘ {ǘŀǘŜ ƻŦ ¢ŜȄŀǎΦ 

 



¢ƘŜ ǘǊǳŎƪ ǊŜƳŀƛƴǎ ǿƛǘƘ ƻǊƛƎƛƴŀƭ Ǉŀƛƴǘ ŀƴŘ Ƴŀƴȅ ƻǊƛƎƛƴŀƭ ŦŜŀǘǳǊŜǎΦ ²ƛǘƘ ŀƴȅ ƴŜŜŘŜŘ 

ǊŜǇƭŀŎŜƳŜƴǘǎ ŀƴ ŀǧŜƳǇǘ ǘƻ ōŜ ŀ ŎƭƻǎŜ ǘƻ ŀǳǘƘŜƴǝŎ ŀǎ ǇƻǎǎƛōƭŜ ƛƴŎƭǳŘƛƴƎ ǘƘŜ с Ǿƻƭǘ ŜƭŜŎǘǊƛŎŀƭ 

ǎȅǎǘŜƳ ŀƴŘ ǘƘŜ ōƛŀǎ Ǉƭȅ ǝǊŜǎ ǘƘŀǘ Ŧƻƭƭƻǿ ŀƴȅ ǎƳŀƭƭ ŎǊŀŎƪ ƛƴ ǘƘŜ ǇŀǾŜƳŜƴǘΦ ¢ƘŜ ǇƘƻǘƻ ǿŀǎ ǘŀƪŜƴ 

ƛƴ ŀ ŬŜƭŘ ƻŦ ¢ŜȄŀǎ .ƭǳŜ .ƻƴƴŜǘǎ ƻǿƴŜŘ ōȅ ŀ ŦǊƛŜƴŘ ƛƴ ²ŜǎǘƻƴΦ ¢ƘŜ ƻƭŘŜǊ ǇƘƻǘƻ ƛǎ Ƴȅ ŦǊƛŜƴŘ ŀƴŘ 

ƳŜ ǿƘƻ Ǝƻǘ ǘƘŜ ǘǊǳŎƪ ōŀŎƪ ƻƴ ǘƘŜ ǊƻŀŘΦ 

WƻƘƴ ϧ /ŀǊƻƭ !ƴƴ ²ŀǘƪƛƴǎ 

aŎYƛƴƴŜȅΣ ¢ŜȄŀǎ 



 
 
¢Ƙƛǎ ƛǎ ŀ ƻƴŜ ƻǿƴŜǊ ŎŀǊ ōŜƭƻƴƎƛƴƎ ǘƻ ŦƻǊƳŜǊ {5/ ƳŜƳōŜǊΣ tŀǘ 5ƛǎƘƳŀƴ ¢ŀƭƪƛƴƎǘƻƴΦ {ƘŜ ōƻǳƎƘǘ ǘƘŜ Iŀǿƪ ƴŜǿ ƛƴ 5ŜƴǾŜǊΣ /ƻƭƻǊŀπ
Řƻ ŀƴŘ ƴŀƳŜŘ ƛǘ {ƛŘƴŜȅΦ  .ȅ мфсн tŀǘ ǿŀǎ ƭƛǾƛƴƎ ƛƴ 5ŀƭƭŀǎ ¢ŜȄŀǎΣ ƘŜƭǇŜŘ ǎǘŀǊǘ ǘƘŜ bƻǊǘƘ ¢·Φ /ƘŀǇǘŜǊ ƛƴ Ψсу-Ψсф ŀƴŘ ƛƴ мфтм ǘƘǊƻǳƎƘ 
мфто ǿŀǎ ǘƘŜ {ŜŎǊŜǘŀǊȅ ƻŦ ǘƘŜ {ǘǳŘŜōŀƪŜǊ 5ǊƛǾŜǊǎ /ƭǳō LƴŎΦΣ ŀƴŘ ǎǝƭƭ ŘǊƛǾƛƴƎ {ƛŘƴŜȅΦ  
 
!ōƻǳǘ {ƛŘƴŜȅΣ ƘŜǊ мфсл I!²YΥ 
9ƴƎƛƴŜΥ ƻǊƛƎƛƴŀƭ нуф ŎǳΦƛƴΦ κнōōƭ 
¢ǊŀƴǎΥ о ǎǇŜŜŘ Ƴŀƴǳŀƭκ ϧ ƻǾŜǊŘǊƛǾŜΦ 
hŘƻƳΥ ǎƘƻǿǎ млоптт Ǉƭǳǎ ƳƛƭŜǎΦ tƭǳǎ ƛǎ ōŜŎŀǳǎŜ ǎǇŜŜŘƻƳŜǘŜǊ ŎŀōƭŜ  ǿŀǎ ōǊƻƪŜƴ ŦƻǊ ǳƴǊŜŎƻǊŘŜŘ ƳƛƭŜǎΦ 
Cǳƭƭ ǎŜǘ ƻŦ ƎŀƎŜǎ Ǉƭǳǎ ǘŀŎ ŀƴŘ ŎƭƻŎƪΦ 
wŜŎƭƛƴƛƴƎ ŦǊƻƴǘ ǎŜŀǘǎΦ 
wŜǳǇƘƻƭǎǘŜǊŜŘ ǎŜŀǘǎΣ ŘƻƻǊ ǇŀƴŜƭǎΣ ƘŜŀŘƭƛƴŜǊ ϧ ŎŀǊǇŜǝƴƎΦ 
wŀŘƛƻΣ ƎƻƻŘ Ǝƭŀǎǎ ϧ Ƴƻǎǘ ƻŦ ŎƘǊƻƳŜΦ 
 !ƛǊ ŎƻƴŘƛǝƻƴŜǊ - ƛǘ ōƭƻǿǎ Ƙƻǘ ōǳǘ ȅƻǳ ǿƛƭƭ ƎŜǘ  CǊŜƻƴ ǿƛǘƘ ǘƘŜ ŎŀǊΦ 
tŀƛƴǘ ŀƴŘ ǝǊŜǎ ŀǊŜ ƴƻǘ ƎƻƻŘΣ ǎƻǊǊȅΦ 
¢ƻǘŀƭ ǇǊƻŘǳŎǝƻƴ ƻŦ ŀƭƭ мфсл I!²Yǎ ǿŀǎ пнул ǳƴƛǘǎΦ 
 

tǊƛŎŜΦ   ϷнлΣллл 

/ŀƭƭΥ  DŀǊȅ aŜŜƪ 
           нмп-тфт-тмру ϧ ƭŜŀǾŜ ƳŜǎǎŀƎŜ ŀƴŘ ƴǳƳōŜǊ                                                                                                                                                                                                           
¢ƘŜ I!²Y ƛǎ ŀǘ Ƴȅ ƘƻƳŜ ƛƴ DǊŀƴōǳǊȅΣ ¢ŜȄŀǎΦ 

мфсл Iŀǿƪ ŦƻǊ ǎŀƭŜ 

http://cu.in/


мфну {ǘǳŘŜōŀƪŜǊ 5ƛŎǘŀǘƻǊ Ƙŀǎ ōŜŜƴ ƛƴ ǘƘŜ ǎŀƳŜ ŦŀƳƛƭȅ ŦƻǊ рлҌ ȅŜŀǊǎΦ ¢Ƙƛǎ ƛǎ ŀ ǎǳǊǾƛǾƻǊΦ 9ǾŜǊȅǘƘƛƴƎ ƛǎ ǘƘŜǊŜΣ 
ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǿƻƻŘŜƴ ǿƘŜŜƭǎ ǘƘŜ ŜƳōƭŜƳǎΣ ǘƘŜ ƭƛƎƘǘǎΣ ǘƘŜ ǘǊƛƳ ƛǘΩǎ ŀƭƭ ǎǘŜŜƭ ŀƴŘ ŀƭƭ ǘƘŜǊŜΦ ¢ƘŜ ŎŀǊ ǿƛƭƭ Ǌƻƭƭ ōǳǘ 
ǘƘŜ ƳƻǘƻǊ ƛǎ ǎǘǳŎƪΣ ŎȅƭƛƴŘŜǊǎ ŀǊŜ ŬƭƭŜŘ ǿƛǘƘ ƳŀǊǾŜƭ ƳȅǎǘŜǊȅ ƻƛƭΣ ōǳǘ ǘƘŜ ƳƻǘƻǊ ƛǎ ǎǝƭƭ ǎǘǳŎƪΦ {ƻƭŘ ƻƴ ŀ ōƛƭƭ ƻŦ 
ǎŀƭŜΦ L Ŏŀƴ ƎŜǘ ŀ ōƻƴŘŜŘ ¢ŜȄŀǎ ǝǘƭŜ ŦƻǊ Ϸплл ƳƻǊŜΦ [ƻŎŀǘŜŘ ƛƴ aŀƴǎŬŜƭŘ 

¢ŜȄŀǎ .Ŝǎǘ ¦ǎŜŘ aƻǘƻǊŎȅŎƭŜǎ 
нурл b aŀƛƴ {ǘ 
aŀƴǎŬŜƭŘΣ ¢Ȅ тслсо 
ǿǿǿΦǘŜȄŀǎōŜǎǘǳǎŜŘƳƻǘƻǊŎȅŎƭŜǎΦŎƻƳΣ                                                                                                                        
.ƻō [ǳŜŎƪŜ  /Ŝƭƭ умт-фпс-трлл  

Chw {![9 - мфну {ǘǳŘŜōŀƪŜǊ 5ƛŎǘŀǘƻǊ  

http://www.texasbestusedmotorcycles.com/


¢ŜŎƘ ¢ƛǇ 



!ƭƭ ǘƘŀǘ ƛǎ ƻƭŘ ƛǎ ƴŜǿ !Ǝŀƛƴ       /ƻƴǘǊƛōǳǘŜŘ ōȅ aƛƪŜ 5ƻǊƴ 



ARE YOU IN THE CLEAR? 

That near invisible protector we give so little thought to can be the difference between life and 
death. 
 
For most Studebaker owners, they're well protected with safety glass. But for many with such 
cars from the twenties and early '30s, they may not be as well protected as they believe them-
selves to be. 

 
Today every new vehicle comes with laminated and tempered safety glass, but this wasn't always 
the case.  

Studebakers once came only with plate glass, the same type as usually found in your older 
home's windows. As long as you weren't in a serious crash, everything was fine and dandy. But 
when your 1925 Light Six was hit hard by another vehicle (not another Studie, of course, as fellow 
Studebaker motorists are too polite for that), the resulting large shards of broken glass could slice 
you in places that only an undertaker could ñfix.ò 

 
In America, by 1923, half of all car-crash injuries were the result of broken glass, sometimes with 
fatal results. This had started to become a problem in the teens, with the first such lawsuits      
appearing that decade, including those aimed at the Ford Motor Company. They owned half the 
market with their Model T and, consequently, began to offer laminated safety glass in 1919. No 
doubt, Canadian streets were undergoing a similar metamorphosis. 

This state of affairs began to change more significantly in the late '20s when some luxury car 
manufacturers began offering safety glass. In 1926-27, Stutz, who had campaigned as a ñsafety 
car,ò offered wire-reinforced glass, while some luxury automakers, including Pierce-Arrow in 1929 
(then owned by Studebaker), instituted laminated safety glass in their windscreens. Studebaker 
followed suit in December 1931 by being the first US automaker in the medium-price class to   
offer safety glass without extra charge. Their President model had been the first Studebaker to 
offer safety glass, in 1929. 
 
Like many inventions, safety glass was accidentally discovered, in 1903, by French artist and in-
ventor Edouard Benedictus. One day he accidentally knocked off a shelf a glass beaker that 
broke in many pieces, but held its form. Very surprised by this turn of events, he soon learned 
that a film of cellulose nitrate, a clear liquid plastic, had dried inside the beaker and prevented it 
from breaking into shards. With experimentation, he developed the first safety glass, which he 
soon turned to automotive use after reading about a little girl who was seriously injured in a car 
crash. 
Triplex safety glass, as Edouard Benedictus named it, was called that because it bonded two lay-
ers of glass to a middle layer of celluloid polymer, otherwise now known as laminated 
glass. This allowed such glass to bend and flex before cracking. 
 
Years later Triplex was made standard in the windscreens of the brand-new Model A Ford (plate 
glass was used everywhere else), beginning in December 1927, which was very unusual for an 
economy car. Henry Ford had decreed this after learning one of his engineers had been badly 
injured after being purposely run off the road. He had told the engineer to give the prototype  
Model A "heck" on the streets of Detroit, which prompted the ire of another motorist. 

 

 



The first windscreens did not appear on automobiles until 1904, as cars were few and far be-
tween then, while speed 
was greatly impeded by generally poor roads, so safety was hardly a concern. 

 

A year later, using a very similar process, another safety glass 
was patented in England by John C. Wood. 
But it wasn't until 1913 that the Triplex Safety Glass Company of London made this glass com-
mercially available, under French license. With the advent of The Great War, in 1914, wide-
spread adoption of safety glass became commonplace militarily, beginning with gas masks, as 
that use was quite successful. 

 
By the late '20s, other glass manufacturers were also making laminated safety glass, including 
Pittsburgh Plate Glass who introduced Duplate and Duolite in 1928. Chrysler and General Mo-
tors were amongst their early clients. 

 
But like any new technology, there were growing pains. Early laminated glass was particularly 
vulnerable to heat, cold and vibration. Consequently, the middle celluloid layer would become 
opaque. Furthermore, separation of the laminated glass into its component parts would allow 
water to enter and freeze, which could crack the windshield. 

 
As motorized traffic jams became commonplace by the 1920s, safety was now a very pressing 
issue, which prompted some automakers to offer four-wheel brakes. It also led to changes in 
law. By 1932, California and Michigan had made mandatory the use of safety glass in school 
buses and public vehicles, including buses and taxis. Just five years later, at least 30 states 
had similar laws, including making safety-glass windscreens standard equipment across the 
board. This became a US national standard later that year. In Canada, the Department of 
Transport was established in 1935 to start mandating vehicle safety regulations, including 
safety glass. 

 
In 1937 another major advancement came to safety glass when tempered automotive glass 
was developed, with the aim of using it for side windows. As these glass panes were mostly 
roll-up/roll-down windows, they were much more susceptible to vibration, making laminated 
glass less suitable. 

 

 With tempered glass much less vulnerable to deterioration, it was an 
ideal safety glass for this use. That practice continues to this day in combination with laminat-
ed windshields. Designed to shatter into small pieces to greatly reduce the chance of injury, 
tempered glass is created by heating and then rapidly cooling it. That process allows the outer 
surface to compress as the inner surface increases in tension, significantly boosting itsô 
strength. 
 
A year later laminated glass took on more healthful properties when American inventor Carlton 
Ellis developed polyvinyl butyral (PVB). This synthetic resin absorbs ultraviolet rays and tre-
mendously increased windscreen longevity, and is still used today. It also further strengthened 
laminated glass and became standard by 1939. 



By the 1940s, automotive safety glass was generally used everywhere except on rear windows. 
Post-war tempered glass, which was initially four to five times stronger than conventional glass, 
was also used for windshields, as it was cheaper then, (and now) to manufacture than the laminat-
ed variety. Later in the 1950s and '60s, laminated glass once again came to the forefront in wind-
screens, and rear windows 

 

Today's laminated glass, which is even stronger than tempered glass, can filter about 99 per cent 
of all ultraviolet rays, which is especially important on sunny days. 
Since the '90s, a hybrid film with dye has been used on this glass to absorb heat and greatly re-
duce infrared rays resulting in cooler passenger compartments. 

Yet don't assume that because your 1930ôs Studebaker was originally built with some safety glass, 
it still has it. During the Dirty Thirties and into the early '40s, automotive safety glass still got broken 
and replaced. As Canada didn't fully recover economically until the end of WWII, motorists often 
replaced their cracked safety glass with plate glass to save money. 

To determine if your Studebaker, Pierce-Arrow or Packard is still glass safe look closely at a corner 
of each piece. There you should see a small stamp or ñbugò (as the auto industry called it) denoting 
it as some sort of safety glass, which most manufacturers utilized. If there is no bug, but the glass 
has a yellow tinge to it, you have laminated safety glass. That is because until 1933, cellulose    
nitrate was used as the middle layer. It was then replaced with cellulose acetate, which didn't yel-
low, although it slightly weakened the glass. Another way to identify laminated glass is to look at it 
from the top edge. If you can see three distinct layers, it's laminated. As well, in using a coin, tap 
on it. If the sound is dull, it's probably laminated. Whereas tapping a tempered side window will 
emit a high ping sound. If you see any subtle deformation or ñbubblingò in the glass, it's laminated. 
By the way, if the glass comes marked ñAS,ò that means American Standard, which also tells you it 
is safety glass. 

 
Like laminated glass, the tempered version will likely have a bug. As well, its edges have a very 
smooth and sleek finish, or look and feel, whereas plate glass is usually rough by comparison. You 
can also identify tempered glass by using a polarized lens, which will 
show a distinctive strain in polarized light. In all cases, make sure to test your glass very carefully 
to avoid incurring any cuts. 

 

Now you should have a clear understanding of how safe your older Studebaker's glass really is. 

 

 

Thanks for this article by Roddy Sergiades from the Ontario Chapter and their newsletter, The Stu-
debanner.  

Thanks to Roger Hill for submitting this article. 
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Brake Master Cylinders 

Push on the brake pedal, and the pistons in the brake master cylinder convert pedal move-

ment to hydraulic pressure that activates the brake calipers and/or brake drums. Prior to the 1967 

model year, brake master cylinders typically use a single piston to pressurize all four brakes. A 

brake fluid leak anywhere in the system can mean there is not enough hydraulic pressure to acti-

vate any of the brakes. 

From 1967 onward, brakes were divided into two systems or circuits. If one circuit springs a leak 

or otherwise fails then the second circuit can still stop the vehicle. The front brakes are separate 

from the rear brakes. Alternatively, the right front brake is coupled with the left rear brake and the 

left front brake is coupled with the right rear brake. The metal body of the master cylinder looks 

longer because it has a second piston inside. 

 

Single & Dual Piston Master Cylinders 

Attached to the master cylinder may be two distinct brake fluid reservoirs for the two circuits. 

Two reservoirs cast in metal or two plastic reservoirs with separate caps may sit on top of the 

master cylinder. Newer vehicles are more likely to have a single plastic brake fluid reservoir with 

a single cap. This does not mean we have gone back to pre-1967 style single-circuit brake sys-

tems. A newer, single reservoir stores fluid for both brake circuits. Two outlets leading into the 

master cylinder are often visible at the bottom of the reservoir. The shape of the reservoir, internal 

partitions or other clever design methods ensure that even a ñsingle reservoirò will provide ade-

quate brake fluid to the good brake circuit even if the other circuit springs a leak. 

 

Master Cylinders with Plastic Reservoirs 

At first glance, the newer plastic brake reservoirs might also seem like a step backwards because 

they do not have the big flexible diaphragms that sit under the metal lids of older, two-circuit 

master cylinders. The diaphragms are pushed up and sucked down as brake fluid is forced into 

and out of the reservoir. This helps keep moisture laden air or dust from contacting and contami-

nating the fluid. A close look under the caps of newer brake fluid reservoirs will reveal floating 

plastic baffles or films that perform the same functions as those older style diaphragms. 

Pre-1967 brake master cylinders may have one port for the systemôs only circuit, and post-1967 

master cylinders may have two ports for transferring brake fluid to and from the systemôs two cir-

cuits. However, counting the ports/brake lines coming out of the master cylinder can be a mislead-

ing way to count the number of brake circuits. On older master cylinders there may be additional 

ports for the valves (proportioning, metering, combination of those two) that balance fluid pres-

sure so the two brake circuits activate simultaneously and do not lock-up/skid separately. On new-

er vehicles, brake fluid proportioning and metering is handled by an anti-lock brake system (ABS) 

which may need its own ports on the master cylinder. Pressure sensors also add fittings/ports to 

some master cylinders. 

Look under ñBrake & Wheel Hubò in the RockAuto.com catalog to see the brake master 

cylinder for your specific vehicle. Photos and specifications in the catalog will provide crucial as-

sistance in identifying the correct replacement master cylinder and/or reservoir (inlet/outlet ports, 

mounting holesé)éΦ Thanks to Tom Taylor,  RockAuto.com 
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²Ƙŀǘ ƛǎ ŀ /ǊƛǎƛǎΚ ς !ƴȅ ŎŀǊ ǘƘŀǘ Ƙŀǎ ŀ ōǊŀƪŜ ƳŀƭŦǳƴŎǝƻƴ ǿƘŜƴ ŘǊƛǾŜƴΣ ŜǎǇŜŎƛŀƭƭȅ ŀ {ǘǳŘŜōŀƪŜǊ ǘƘŀǘ ǿƻƴΩǘ ǎǘƻǇ 
ǿƘŜƴ  ƴŜŜŘǎ ōŜΣ ƭŜŀŘƛƴƎ ǘƻ ŀƴ ŀŎŎƛŘŜƴǘΦ 

 

!ƊŜǊ ǘƘŜ ŎŀǊ Ƙŀǎ ōŜŜƴ ǎǘŀǊǘŜŘ ŀƴŘ ŘǊƛǾŜƴΣ ŎƘŜŎƪ ǘƘŜ ōǊŀƪŜ ŦǳƴŎǝƻƴΦ 

LŦ ǘƘŜ ŎŀǊ Ƙŀǎ ƴƻǘ ōŜŜƴ ŘǊƛǾŜƴ ŦƻǊ ŀ ƭƻƴƎ ǇŜǊƛƻŘ ŀƴŘ Ƙŀǎ ōŜŜƴ ǎƛǩƴƎ ƛƴ ŀ ƘƛƎƘ ƘǳƳƛŘƛǘȅ ǎǳǊǊƻǳƴŘƛƴƎǎΣ ǘƘŜ 
ōǊŀƪŜǎ Ƴŀȅ άƎǊŀōέΣ ƻƴ ǎƻƳŜ ǿƘŜŜƭǎ ŀƴŘ ƴƻǘ ƻƴ ƻǘƘŜǊǎΦ ¢ƘƛǎΣ L ŀƳ ǘƻƭŘΣ ƛǎ ŘǳŜ ǘƻ Ǌǳǎǘ ǇǊƻōƭŜƳ ƻƴ ǘƘŜ ōǊŀƪŜ 
ŘǊǳƳǎΦ LŦ ǘƘƛǎ ǇǊƻōƭŜƳ ǎƘƻǿǎ ǳǇ ƻƴ ȅƻǳǊ ŎŀǊΣ ŘǊƛǾŜ ƛǘ ŀǊƻǳƴŘΣ ǎƭƻǿƭȅ ŀƴŘ ŎŀǊŜŦǳƭƭȅ ƛƴ ŀƴ ŀǊŜŀ ǘƘŀǘ Ƙŀǎ ƭƛǧƭŜ 
ƻǊ ƴƻ ǘǊŀŶŎ ŀƴŘ ŀǇǇƭȅ ǘƘŜ ōǊŀƪŜǎ ǎŜǾŜǊŀƭ ǝƳŜǎΣ ƻǊ ǇŜǊƘŀǇǎΣ ŀǇǇƭȅ ǎƭƛƎƘǘ ǇǊŜǎǎǳǊŜ ƻƴ ǘƘŜ ōǊŀƪŜ ǇŜŘŀƭ ǿƘƛƭŜ 
ǘƘŜ ŎŀǊ ƛǎ ŘǊƛǾŜƴ ŦƻǊ ŀ ǎƘƻǊǘ ŘƛǎǘŀƴŎŜΦ 

!ƊŜǊ ǘƘƛǎΣ ŎƘŜŎƪ ǘƘŜ ōǊŀƪŜǎ ŀǎ ȅƻǳ ǿƻǳƭŘ ǿƘŜƴ ŎƻƳƛƴƎ ǘƻ ŀ ƴƻǊƳŀƭ ǎǘƻǇΦ LŦ ǘƘŜ ŎŀǊ ǾŜŜǊǎ ƛƴ ƻƴŜ ŘƛǊŜŎǝƻƴ 
ƛƴǎǘŜŀŘ ƻŦ ǎǘƻǇǇƛƴƎ ǎǘǊŀƛƎƘǘΣ ǘƘŜǊŜ ŀǊŜ н ǘƘƛƴƎǎ ǘƘŀǘ Ƴŀȅ ƘŀǾŜ ŎŀǳǎŜŘ ƛǘΣ ŀǎǎǳƳƛƴƎ ǘƘŀǘ ǘƘŜ ōǊŀƪŜǎ ŀǊŜ 
ǇǊƻǇŜǊƭȅ ŀŘƧǳǎǘŜŘΥ 

 

м - ¢ƘŜ Ǌǳǎǘȅ ǇǊƻōƭŜƳ ǎǝƭƭ ŜȄƛǎǘǎΣ --- ƻǊ 

н-   hƴŜ ƻǊ ƳƻǊŜ ǿƘŜŜƭ ŎȅƭƛƴŘŜǊǎ ŀǊŜ ǎŜƛȊŜŘΦ 

²ƘŀǘŜǾŜǊ ǘƘŜ ǇǊƻōƭŜƳǎ ŀǊŜΣ ǘƘŜ ǇǊƻōƭŜƳǎ Ƴǳǎǘ ōŜ ŬȄŜŘ ǎƛƴŎŜ ǘƘŜ ŎŀǊ ƛǎ ƴƻǿ ŀƴ ŀŎŎƛŘŜƴǘ ǿŀƛǝƴƎ ŦƻǊ ŀ 
ǇƭŀŎŜ ǘƻ ƘŀǇǇŜƴΦ 

 

!ƊŜǊ ȅƻǳ ƘŀǾŜ ŀǇǇƭƛŜŘ ǘƘŜ ōǊŀƪŜǎ ŀƴŘ ǊŜƭŜŀǎŜ ǘƘŜ ǇǊŜǎǎǳǊŜ ŦǊƻƳ ǘƘŜ ƳŀǎǘŜǊ ŎȅƭƛƴŘŜǊ ŀƴŘ ǘƘŜǊŜ ƛǎ ǎǝƭƭ ǎƻƳŜ 
ŘǊŀƎ ƻƴ ǘƘŜ ǿƘŜŜƭǎΣ ƛǘ ƛǎ ƭƛƪŜƭȅ ǘƘŀǘ ǘƘŜ ƻƭŘ ōǊŀƪŜ ƘƻǎŜǎ ƴŜŜŘǎ ǘƻ ōŜ ǊŜǇƭŀŎŜŘΦ 5ŜǘŜǊƛƻǊŀǝƻƴ ƻŦ ǘƘŜ ƘƻǎŜǎ 
ǿƛƭƭ ōŜ ƻƴ ǘƘŜ ƛƴǎƛŘŜ ŀƴŘ ƴƻǘ ƴƻǝŎŜŀōƭŜ ǘƻ ǘƘŜ ŜȅŜΦ ²ƘŜƴ ǇǊŜǎǎǳǊŜ ƛǎ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ƳŀǎǘŜǊ ŎȅƭƛƴŘŜǊΣ ƛǘ ǿƛƭƭ 
ŦƻǊŎŜ ǘƘŜ ōǊŀƪŜ ƅǳƛŘ ǘƘǊƻǳƎƘ ǘƘŜ ƘƻǎŜΦ ¢ƘŜ ƅǳƛŘ ǘƘŀǘ ǿŜƴǘ ǘƘǊƻǳƎƘ ǘƘŜ ƘƻǎŜ ǳƴŘŜǊ ǇǊŜǎǎǳǊŜ Ƴŀȅ ƴƻǘ ōŜ 
ŀōƭŜ ǘƻ ǊŜǘǳǊƴ ǘƻ ǘƘŜ ƳŀǎǘŜǊ ŎȅƭƛƴŘŜǊ ƛƴ ŀ ŘŜǘŜǊƛƻǊŀǘŜŘ ƘƻǎŜΣ  -- ǘƘǳǎ ǘƘŜ ǇǊƻōƭŜƳΦ !ƴƻǘƘŜǊ ǘƘƛƴƎ ǘƘŀǘ Ŏŀƴ 
ŎŀǳǎŜ ǘƘƛǎ ǇǊƻōƭŜƳ ƛǎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ƛƴǎǳŶŎƛŜƴǘ ŦǊŜŜ Ǉƭŀȅ ƻƴ ǘƘŜ ōǊŀƪŜ ǇŜŘŀƭΦ DŜƴŜǊŀƭƭȅΣ ǘƘŜǊŜ ƛǎ ŀōƻǳǘ ŀƴ 
ƛƴŎƘ ƻŦ ŦǊŜŜ Ǉƭŀȅ ƻƴ ǘƘŜ ǇŜŘŀƭ ƛƴ ǘƘŜ ǊŜƭŀȄŜŘ ǇƻǎƛǝƻƴΦ ¢ƘŜǊŜ ƛǎ ŀŘƧǳǎǘƳŜƴǘ ƻƴ ǘƘŜ ǇǳǎƘ ǊƻŘ ōŜǘǿŜŜƴ ǘƘŜ 
ƳŀǎǘŜǊ ŎȅƭƛƴŘŜǊ ŀƴŘ ǘƘŜ ōǊŀƪŜ ǇŜŘŀƭΦ !ŘƧǳǎǘ ǎƻ ǘƘŀǘ ǿƘŜƴ ǘƘŜ ōǊŀƪŜ ǇŜŘŀƭ ƛǎ ǊŜƭŜŀǎŜŘ ŀƴŘ ƛƴ ŀ ǊŜƭŀȄŜŘ Ǉƻǎƛπ
ǝƻƴΣ ǘƘŜ ǎǇǊƛƴƎǎ ǘƘŀǘ ŀǊŜ ŀƴŎƘƻǊŜŘ ƻƴ ǘƻ ǘƘŜ ōǊŀƪŜ ǎƘƻŜǎ ǎƘƻǳƭŘ ōŜ ǎǳŶŎƛŜƴǘƭȅ ǎǘǊƻƴƎ ǘƻ ǊŜǘǊŀŎǘ ǘƘŜ ǎƘƻŜǎ 
ŀƴŘ ƛƴ ǘǳǊƴΣ ŀƭƭƻǿ ǘƘŜ ōǊŀƪŜ ƅǳƛŘ ǘƻ ǊŜǘǳǊƴ ǘƻ ǘƘŜ ƳŀǎǘŜǊ ŎȅƭƛƴŘŜǊΦ ¢ƘŜ ǇŜŘŀƭ ǊŜǘǳǊƴ ǎǇǊƛƴƎ Ƴǳǎǘ ŀƭǎƻ ōŜ 
ǎǘǊƻƴƎ ŜƴƻǳƎƘ ǘƻ ōǊƛƴƎ ǘƘŜ ǇŜŘŀƭ Ŧǳƭƭȅ ōŀŎƪ ǘƻ ǘƘŜ ƅƻƻǊōƻŀǊŘΦ LŦ ǘƘŜ ǎǇǊƛƴƎ ƛǎ ǿŜŀƪΣ ǘƘŜ ƅǳƛŘ ŦǊƻƳ ǘƘŜ 
ǿƘŜŜƭ ŎȅƭƛƴŘŜǊǎ Ƴŀȅ ƴƻǘ ǊŜǘǳǊƴ ǘƻ ǘƘŜ ƳŀǎǘŜǊ ŎȅƭƛƴŘŜǊ ŀǎ ƛǘ ǎƘƻǳƭŘΦ 

 

²ƘƛƭŜ ǳǎƛƴƎ ǘƘŜ ōǊŀƪŜǎ ŀƴŘ ǘƘŜǊŜ ƛǎ ŀ ƎǊƛƴŘƛƴƎ ƴƻƛǎŜΣ ǘƘŜ ŎŀǳǎŜ ǿƛƭƭ ōŜ ƳŜǘŀƭ ǘƻ ƳŜǘŀƭ ŎƻƴǘŀŎǘ ōŜǘǿŜŜƴ ǘƘŜ 
ōǊŀƪŜ ǎƘƻŜǎ ŀƴŘ ǘƘŜ ŘǊǳƳǎ ŀƊŜǊ ǘƘŜ ōǊŀƪŜ ƭƛƴƛƴƎ Ƙŀǎ ōŜŜƴ ǘƻǘŀƭƭȅ ŘŜǇƭŜǘŜŘ ǘƘǊƻǳƎƘ ǳǎŀƎŜΦ tǊƻƭƻƴƎŜŘ ǳǎπ
ŀƎŜ ƻŦ ǘƘŜ ōǊŀƪŜ ǳƴŘŜǊ ǘƘƛǎ ŎƻƴŘƛǝƻƴ ǿƛƭƭ ƭƛƪŜƭȅ ǊŜǎǳƭǘ ƛƴ ƘŀǾƛƴƎ ǘƻ ǊŜǇƭŀŎŜ ǘƘŜ ōǊŀƪŜ ŘǊǳƳόǎύ /ǳǊǊŜƴǘ ǇǊƛŎŜ 
ƻŦ ŀ ōǊŀƪŜ ŘǊǳƳ ƛǎ ƛƴ ǘƘŜ ŀǊŜŀ ƻŦ Ϸнрл ¦{5Φ ŜŀŎƘ Ǉƭǳǎ ǎƘƛǇǇƛƴƎΦ ό¢Ƙƛƴƪ Ϸррл ǘƻ слл ǇŜǊ ǇŀƛǊ ƻŦ ŘǊǳƳǎύ Lǘ ƛǎ ŀ 
ƎƻƻŘ ƛŘŜŀ ǘƻ ŎƘŜŎƪ ŀƴŘ ŎƘŀƴƎŜ ǘƘŜ ƭƛƴƛƴƎ ƛŦ ƛǘ ƛǎ ƎŜǩƴƎ ǘƘƛƴΦ 
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hŎǘƻōŜǊ мф Peters Family Collection 9:30  hosted by Mike Jones  755 W. Broadway, Fort Worth  76104. 

bƻǾ мр ςмс {ƻǳǘƘǿŜǎǘ {ǿŀǇ aŜŜǘ [ƻƴŜ {ǘŀǊ tŀǊƪ DǊŀƴŘ tǊŀƛǊƛŜ 
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