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Ji> ESS THAN A LIFETIME AGO, A 
_ HUMBLE 'SClENTIST DISCOVERED-
QUITE fJ'/ AcCIDENT --A M'iSTERIOUS, 
INVISIBLE RAY HE CALLED ·X*. WITH 
IT, MEN OF HlEOICINE NOW CAN LOOK 
DEEP INSIDE OUR BODIES 10 FERRET 
OUT THE HIDDEN CAUSES OF ILLNESS_ 
MEN OF INDUSTRY CAN SEE INTO STEEL 
AND IRON TO FIND tiIDDENFLAWS::-' 
AND MEN OF SCIENCE HAVE AT LAST 
BEEN GIVEN A KEY TO UNLOCK THE 
TREASURE-CHEST OF ATOMIC POWER. 

HERE IS THE ST.ORY OF A WONDERFUL 
WEAPON IN MAN'S ~CEASING BATTLE ' 

TOWARD._ 





HfRE WAS ONlY ONE POSSI8LE "~ 
ANSWER ••• AN ASTOUNDING ONE . . . .. 

YES, THERE 15 NO DOUBT ABOUT , IT. 
INVISIBLE RAYS MUST BE COMING 
FROM THIS TUBE - RIGHT THROU&H 

THE COVER.' 

WELL, THE STORY OF 
INVISIBLE LIGHT STARTS 8ACK 
IN ISQS ••• IN GERMANY, 

WHERE WILHELM KONRAD 
ROENTGEN, A PHYSICS 
PROFeSSOR, WAS 'M)RKING 

QUIETLY IN A LITTLE 
LABORATORY ••• 

ONTINUING HI$ EXPERIMENTS, ROENTGEN PLACED HIS HAND \Ie ' 
8ETWEEN THE COVERED TUBE AND THE SCREeN, AND ••• " 

IS IT POSSIBLt 1 I AM 
SEEING THE INSIDE OF 

MY OWN HAND.' 



\' Ci)OENTGEN U~ 
~ C1'\.SEI.FISHL Y 
, " INVITED MEN OF 

, SCIENCE EVERY
WHERE TO JOIN 
IN DEVELOPING 
THE NEW RAY ••• 
AND THEY EAGERL.., 
ACCEPTED. AS TilE 
SCIENTISTS FUR;; ' 
THER EXPLORED 
THE X-RAY, THE 

VALUE OF 
ROENTGEN'S DIS· 
COVERY BECAME 
MORE AND MORE 
APPARENT ••. THE 

MODEST MAN 
BECAME 

FAMOUS ••• " 

, 
.\ 

HERE IS A PICTURE ••• MADE 
BY A MYSTERIOUS PENETRATING 

RAY WHICH r CALL "X": •• 
FOR THE UNKNOWN. 



WHAT A WONDERFUL 
STORY: BUT, ED, 

WHAT MADE THE 
RAYS COME ~ROM ••• 

I 'LL EXPLAIN 
LATER, JANE. RIGHT 

NOW, WE'VE GOT 
TO LOOK AFTER THAT 

ARM. CAREFUL, 
JOHNNY. : . 

/ 

I 



AN ELECTRON'? WELL. 
IT'S j.' TINY ATOM OF 
ELECTRICITY ••• 'N' IT'S 
CHARGED NEGATIVELY._ 
'N' IT TRAVELS AWFUL, 

FAST UNDER HIGH 
VOLTAGE ••• ';...,· ••. 

.. ., r OU SEE, HIGH VOLTAGE ELECTR'ICITY NlAKES 
~MILLIONS OF ELECTRONS FLOW FROM THE 
CATHODE TO THE ANODe. AS THESE ELEC.TRONS 
BOMBARD THEIR TARGET, THEY COLLIDE WITH 
THE AlOMS IN THf TARGET • .,AND THIS COLLISION 
SENDS A FLOW OF X-RAW BOUNCING OFF. N 

/ 

GOOD NEWS, YO'UNG MAN~ 

"a N THIS SEALED GLASS TU8E ARE TWO 
cJ METAL POL' •. M THE POSITIVE ANOOI 

AND THE NI!GA'TNE CATHoo., ATTACHED 
10 AN ELECTRIC CIRCUIT. N , 

A SPRAINED ARM BUT NOT ~i-~~~~~,~~~~!;~~~~;~~B7~ A SIGN OF ANY FRACTURE. 
8ETTER KEEP YOUR 

ARM IN A SLING F.oR 
A WHILE. 



GLAD YOU'RE AL.L RIGHT, JOHNNY ... BUT YOU'RE 
NOT SEEING WHAT ROENTGEN SAW BACK IN 
1895. HE SAW A TEMPORAFW IMAGE OR 
SHADOWGRAPH ••• WHEN HE MOVED HIS HAND, 

SCREEN IMAGE MOVED, TOO. 
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\\~NOTHER USE OF X-RAYS 
U IS RADIOGRAPHY. IN 
RADIOGRAPHY, A PHOTO
GRAPHIC FILM 15 USED IN
STEAD OF A SCREEN ... 
AND WHEN THE FILM 15 DE
VELOPED, THERE IS A PER
MANENT RECORD IN THE
FORM OF AN ' INSIDE'· PIC
TURE . THAT'S WHAT 'IOU 
HAD TODAY, JOHNNY .•• A 

RADIOGRAPH. If --... -..... -.---.-.... ~ 

X-ROf ./'ibn, 

\\/.f\ ND THEN THERE IS A THIRD· WAY X-RAYS ARE USED FOR EXAM' cr INATION ... THAT'S PHOTO-ROENTG!NOGRAPHY. YOU SEE, 
RADIOGRAPHS ARE FULL- SIZE AND FAIRLY EXPENSIVE. DURING 
WORLD WAR n, WHEN IT WAS NECESSARY TO EXAMINE MILLIONS OF 
MEN QUICKLY AND ECONOMICALLV, THEY DEVELOPED A COMBINATION 
OF A FLUOROSCOPIC SCREEN AND A SMALL CAMERA WHICH MADE A 

SMALL-SIZED PHOTOGRAPH OF THE IMAGE ON THE SCREEN. • 7 



WHY, THAT SOUNDS 
JUST UI(E OUR CHfST 

EXAMINATIONS IN 
SCHOOL LAST WEEK. 
eveltYaOpy WAS 

X- RAYED! 

I 

RIGHT: THROUGH MASS 
X-RAYS OF MILLIONS OF 
SCHOOL CHILDREN AND 

ADULTS, WE'RE ON THE 
WAY TO ST~MPING QUT 
llJBERCULuSIS •• • BY 
LOCATING IT IN THE 

EARLY, CURABLE 
STAGES. 

WE'LL SEE If 
THOSE TEETI-l REALLY 
A"~ AS GOOD AS 

THEY LOOK: ' 



WELL, THANKS, DOCTOR, 
FOR THE GOOD NEWS ABOUT 

JOHNNY'S ARM. 

OF COURSE, THERE ARE CERTAIN 
,SHORT-COMINGS ... MANY ELECTRONS 

SPRAY OUT AND MISS THE TARGET 
COMPLETELY. IF WE COULD 

ONLY AIM THEM ••• 

YOU REAL!.V STICK TO THE 
-SUBJECT, DON'T YOU, JOHNNY! 
WELL,- THE ANSWER IS "NOu• 
THERE'S A lONG STORY AND A . 

LONG STRUGGLE OF MANY 
MEN IN-BETWEEN. 

UT NEWS OF ROENTGEN'S 'm OISCOVt:RY FIRED l-HE 
IMAGINATION OF SCIENTISTS 
AND STUDENTS ALL OVER lHE 
WORLD ••• STARTED THEM ON 
THE RESEARCH THAT HAS 
MADE THE MODERN MIRAClE 

OF X-RAY POSSIBLE. II 



AND, UNFORTUNATEL'f, THE 
~A5 iN THE TUBE MAKES iT 
REACT DIFFERENTLY EACH 

TIME IT IS USED ••• 

AND 50, 
GENTLEMEN, 

THE DIFFICULTIES 
TO OVERCOME ARE 
MANY ••• BUT, IF 
WE CAN OVERCOME 

THEN WHY NOT A 
VACUUM TUBE, 
WITH THE GAS 

REMOVED? 

THEM, WE SHALL / (~~~= 
HAVE SERVED ~ 
HUMANITY WELL: 

• ~ EVERAL YEARS AFTER 
(VGRAOUATING FROM 

COLLEGE, COOLIDGE 
JOINED THe RESEARCH 

LABORATORY OF 
THE GENERAL 

ELECTRIC COMPANY •.. N 

NO ... YOU SEE, THE 
GAS IS NECESSARY 

TO FREE THE "'<--~ 
ELECTRONS FOR 
THEIR JOURNEY 
FROM CATHODE 

TO ANODE. p=:::......... 

ACCORDING TO 51R HERBERT 
JACKSON'S REPORT, HE HAS 
CURVED THE CATHODE ••• LIKE 
1HIS ••• TO FOCUS ALL THE 

ELECTRONS IN A SMALL 
ON THE TARGET . 



~~D 'GO TO WORK' 
UHE DID: WITH 
OTHER BRILLIANT 

SCIENTISTS HE 
TRIED, TESTED, 
eXPERIMENTED .. ! 

BILL, THIS TUNGSTEN 
METAL POWDER JUST 

CAN'T SE . 
MELTED OOWN: 

\ 



IT CERTAINLY DID.' BUT 
ONE OF COOLIDGE'S 

DEVELOPMENTS IN ANOTHER 
FIELD HELPED OUT. 

OOLIDGE THOUGHT OF 
THE ' EDISON EFFECT:' A 

YOU SEE ... 

PECULIAR REACTION OB-- BlIII~I.'\.-,,~ 
SERVED IN VACUUM INC AN -
DESCENT LAMPS ... ALTHOUGH 
MOST ELECTRONS PASSED 
THROUGH THE WIRE FIL
AMENT, A FEW OF THEM 

PASSED DIRECTLY 
THROUGH THE VACUUM! " 

eOOLIDGE WAS ALSO WORKING ON THE 
'DEVELOPMENT OF A BeTTER LIGHT BULB ... 1/ 

... NOW IF WE COULD 
ONLY MAKE THIS 

TUNGSTEN FIL
AMENT STRONG ... 

THROUGH EMPTY SPACE ... 
COULD T,HIS BE A 
DEPENDABLE X-RAY 

MECHANISM? 

CAN'T SEe HOW, 
BILL. TUN,GSTEN IS 

AS BRITTLE AS 
. EGGSHELLS! 



rm i·(f;~~~·~ .~~.~ .. ~~~~~ .. ~~~.~;.:. ;~~. ~.~;.~;~~ ... ' . 
: -W ; HOT CATHODE' TUBE TOOK THE PLACE OF 
: ALL EARLIER TYPES ••• " •.... ......... .. ...... .... .......... ....... . ........... . 

BUT WHAT HAPPENED 
TO ALL YOUR X- RAY 

........... __ ... _ ..................................... . . \\~ , . 
: UT THERE WAS STilL WORK TO .BE DONE . : 
: 4 0,000 AND 100,OOO-VOlT X-RAY UNITS : 
: WERE ADEQUATE FOR All MEDICAL EXAMIN- : 
: ATIONS .. . BUT TREATMENT SOMETIMES : 
: DEMANDED HIGHER VOLTAGES ••• II : 

TUBES, D;O~C~TO:::.:.:R;'?~;iiiija"IiI?'~tI r D-OCTO"R: YOU S;ME-T7MES -;'R:;'YS-;~E:VERY~ 
: MEAN THERE'S HELPFUL IN TREATING CANCER •.•• : 
• NO WAY YOU BUT THE DISEASE (S TOO DeEP : 
: CAN SAVE FOR THE RAYS TO REACH IN • 
: MY WIFE'? THIS CASE. PERHAPS SOME~ : 

\\~ 0 COOLIDGE ~OllED UP HIS SL&EVES AND WE':n TO 
C) WORK. AGAIN HARD WORK AND PERSEVERANCE 
SOLVED THE PR08L EM ••. WITH THE SECTIONAL TU8E, 

BASED ON THE \ CASCADE ' PRINCIPLE." 

~ 
~f ~ ODAY, COOLIDGE'S 

\:!J POWERFUL S EC
T�oNAL TUBE IS GIVI NG 
NEW HOPE TO CANc eR 

VICTIMS : .. H 

VOLTAGE IS APPLIED 
TO THE elECTRONS AS 
THEY PASS THROUGH 
EACH SECTION. THE 
FINAL POWER EQUALS 
THE TOTAL VOLTAGE 
OF ALL THE "BOOSTS '" 
.. ;500 , 000 ... 1,000; 
000 AND EVEN 

HIGHER VOLTAGES : 

DAY WE WILL HAVE : 
MORE POWERFUL X-RAYS ... 

NO SO, ALL "@ OVER THE 
WORLD TODAY, 
X-RAY UNITS-
RANGINc:. UP TO 
I,OOO,OOO-VOLTS" 
ARE AT WORK ... 
KEEPING PEOPLE 
HEALTHY, MAKING 
SICK PEOPLE 
WELL AND 
SAVING liVES,' · 



"OU TWO ARE SUCH 
A GOOD AUDIENce, yOU 

HAD ME TALK-ING ALL 
THE WAY HOME.' 

.•. AND so, YOU seE , 
HE IS A HERO: .•• AND 
WE LEARNED ALL ABOUT 

X-RA'IS ••. 'N ' PHOTO
ROENTGENOG-ER -



GOODNESS, AN X-RAY 
,PICTURE 15 AWFULLY 
IMPORTANT OUTSIDE 
OF HUMAN BODIES, 

TOO, ISN'T IT? 

RESH AND CANNED FOODS CAN BE CHECI<ED AS 
THEY PASS A FLUORESCENT SCREEN ••• " 

OH-OH! HERE'S A 
BAD ONE ..• FROST-BITTEN, 

LOOKS LIKE. 
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