




Because of the limited strength of the pho 
tographic film, it is found desirable to cement; 
the latter to the band I at , interwals and thuS 
relieve it. of tensile . StreSS. As the 'film 5 and 
band I are reeled out together, the member' ] 
applies Spots of cement, I0 at interWalS through-- 
out the length of the band f. This serweS to ce 
ment; the film and band together at; interWadS. 
'The cement used may be of Such nature that 
it, Will alloW the ready Separation of the two mem 
bers when they are remowed from the borehole. 
The band I Serves as a holder, holding the film 
at the desired locality for the neceSSary length of 
time. 
member, preventing injury to the film While it 
is being raised and loWered and While it is left; 
dangling in the borehole. The photographic film 
reeled out is left; in the borehole for a consider 
able period, which may be as much aS Seweral 
dayS. It is then Wound upon the reel, remowed 
and deWeloped. If a, markedly radioactive layer 
Such aS R, exists, the film will be found to Show 
a light; Spot. By meaSuring the length of film to 
this Spot, the depth of the layer R, may be deter 
Imined. A filn reinforced With Strands of fiber' 
.or metal may be used and thus the neceSSity of 
using the band' || obWiated. Tt is further eWident 
that the film may be coated With any of ' the 
standard intensifying materials commonly used 
in preparing medical 2K-1ray films. 

'The film may also be c0ated With a, Substance 
to render it imperWious to any harm.ful liquids 
'Which may exist; in the borehole. 
c0ating may be applied to the film to alloW itS 
uSe in daylight. If the coating is properly 
chosen, it will not materially hinder the paSSage 
of rayS from radioactiwe material. 

Figure 3 shoWS an alternate · croSS Sectional 
wiew Similar to that shoWn in Figure 2, except; 
that the opaque coating mentioned abowe' is 
Shown as I6, applied to the film. 5. In other re 
Spects, the aSSemblage is the Same as that ShoWn 
in Figure 2. The imperWious coating and inten 
Sifying materials mentioned abowe can be ap 
plied in a manner similar to the application of the 
coating l6 to the film B. 

It also acts as a mechanically protecting ? 
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An opaque . . 
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The opaque coating {6 Serves as a filter, filter 
ing out for example wisible light, yet admitting 
the rayS from radioactiwe Substances and alloW 
ing them to , act upon the film. The coating I6 
Serwes to shield the film from rays of wisible light, 
and therefore constitutes a, shielding means. : '' 
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If desired, another type of apparatus may be '.' 
lowered into the drill hole enclosed within a car 
íridge in order to enable measurements to · · be 
taken at any desired depth. This arrangement is 
ShoWh Schematically in Figure 4. This apparatuS 
consists of a holder or gartridge !! I, suspended by ? 
a, cable l2, paSSing ower a measuring wheel f3, 
and onto a reel 4 operated by a, Crank l5. By 
means of this crank I5, the required amount of 
cable may be paid out and the apparatus [ I loW 
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ered to any desired depth Within the borehole. '' 
This may be done in boreholes which hawe been 
lined with metallic caSing Such as lT, making poS 
Sible detection of layerS Such as · R* Or E. When 
Such layers : ha.We · different; radioactiwities · from 
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their surroundings. The measuring Wheel fl3 al- '' ? 
lows one, to tell the amount of cable which has 
been paid out and therefore the exact depth of 
the apparatuS If Within the borehole. 
In the modification shown in wertical croSS 

Section in Figure 5, a, cartridge i8 is prowided. *** 
In this is mounted a clock driven motor I9 which 
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20, the film originally being on Spool 22. Cower' 
23 is remowably fastened to container l8 by means 

' of any Suitable connection, preferably a threaded 
connection. A gaSket 24 Serves to make a fluid 
tight; Seal. The ring 25 Serves for Iowering and 
raising the apparatus in the borehole.' The car 
tridge fi8 is made of Suitably heavy material to 
preWent; collapse thereof under the high fluid 
preSSure Which may exist; in a liquid-filled bore 
hole. Howewer, in order to reduce the absorption 
of radiation by the cartridge a, thinned portion 
26" is prowided. Since this is of Small area, the 
material here may be made quite thin. In op 
eration the clockwork I9 would be so set as to 
maintain the film 2 at a fixed position for a pre 
determined time, after which it would advance 
the film So aS to expose a new portion thereof, 
and Would SerWe to expose this neW portion again 
for a predetgrmined period. The operator, 
knOWing' the length of these periods would main 
tain the cartridge at a, fixed depth for each such 
period. Because of the sloWneSS with Which the 
film Would be affected, it would not be necessary 
in mOSt caSeS to prowide any shield to protect; 
the film from exposure while the apparatus is 
being raised and lowered. 
The cartridge !! I may be run inside of the 

Standard drill pipe used in rotary drilling and 
thuS make measurements with a minimum of 
disturbahce to drilling. Because of the limited 
abSOrptiWe power of the metals customarily used 
for drilling, it Will be possible to detect; · radio 
actiWe rayS through the thickness of metal in the 
drill pipe, or even through the Seweral inch thick 
neSS of the drilling tools. 
This application is a diWision of application 

Serial No. 301,078, filed October 24, 1939, entitled 
Method and apparatus for measuring radioac 
tiwity. · 
The Scope of the invention is defined by the 

appended claims. ? 
We claim: 
1. In an apparatus for measuring radioactivity 

in a deep narrow borehole, a long narrow element 
SenSitive to radioactivity, means to indicate the 
radioactiWe intensity of rays impinging on the 
element, and a filter, the filter serving to absorb 
a portion of the rayS impinging upon the element 
Sensitive to radioactivity. 

2. In a method of meaSuring radioactivity 
Within a borehole, the steps of measuring the 
radioactive intensity at one locality with an elon 
gated meaSuring element, and of subsequently 
mea.Suring the radioactive intensity at another 
locality With an elongated measuring element, at 
leaSt One of the Said measurements being made 
With the interposition of a filter element, the two 
meaSurementS made being capable of intercom 
pariSOn to eValuate the relative radioactive prop 
erties at the two localities, thereby serwing as an 
indication of the conditions existing at the two 
localities. 

3. In a method of examining geological for 
mations, the Steps of measuring radioactive in 
tensity at one locality with an elongated meas 
uring element, of measuring radioactive intensity 
at another locality With an elongated measuring 
element, at least one of the said measurements 
being fraade with the interposition of a filter ele 
ment, the measurements thus made serwing as an 
indication of the relatiwe radioactive properties 
at the tWO localities, the radioactive properties 
SO measured Serwing further as an indication of 
the geological conditions existing at the two 

Serves to wind photographic film 2f upon Spool ?5 localities. 



2,409,486 
5 

4. In a method of examining a borehole to de 
termine conditions therein, the steps of measur 
img radioactiWe intensity. With an elongated meas 
uring element at different depths within the bore 
hole, of meaSuring radioactive properties Simi 
larly With the interposition ' of a filter element, 
the tWo Sets of measurements thus obtained be 
ing capable of intercomparison to eWaluate the 
difference in , radioactiwe properties at the two 
localities, the radioactive properties thus obserwed 
SerWing further as 'ara index of conditions exist 
ing Within the borehole, 

5. Ih · a method . of imWestigating conditions , ex 
isting Within a deep narrow borehole, the steps ? 
of expOSing a continuous SensitiWe member to at 
ieast; a · portion of , the length of , the borehole, 
at least a Substantial portion of · the sensitive 
member being SensitiWe to radioactiwe · rayS,. of 
allowing the radioactive rays emitted by the sub 
Stances in the .borehole , tO affect', ' the sensitiwe 
imember in Order to ewaigate the relative radio 
activity of the different portions of the borehole 
and to produce a permanent record directly on 
the said sensitive member, thereby obtaining an 
indication of conditions existing Within the bore 
hole. 

6. frm a method of investigating the radioactive 
properties of an extended Source, '.' the steps of 
placing a continuous SenSitive member so that it 
iS coextenSiWe With at least a portion of the ex 
tended source, of allowing different portions of 
the extended Source "' to act upon the SensitiWe 
member, thereby producing a permanent change 
in the condition of the Sensitiwe member at dif 
ferent portions thereof, and of Subsequently ex 
arnihing the Sensitive member to determine the 
relatiWe radioactiwe properties of the extended 
SOUIf'Ce. 

7. In an apparatus for determining conditions 
Within a, deep narroW bOrehole, , a · · continuouS 
member SensitiWe to radioactiwity, and means for 
lowering the said sensitive member so as to place 
different; portions thereof in operatiwe proximity 
to different portions of the borehole, the said 
Sensitive member being permanently affected by 
radioactive intensity, and Serwing to indicate and 
record permanently the relatiwe radioactiwe in 
tensity at different; parts of the borehole. 

8. · Trm an appa,ratus for', the measurement of 
radioactive intensity within a borehole, a member 
SensitiWe to radioactiWity adapted to be perma 
herhtly changed upon exposure to radioactiwity, 
the Said change being in proportion to . the 
strength thereof and adapted to be raised " and 
ioWered within the said borehole, means to lower' 
and , raise the Said SerasitiWe member So that, it 
may be placed at a predetermined locality Within 
the borehole, iraternSifying means mounted proxi 
mate to the SensitiWe member', and being adapted 
to receive 1*adioactive · rays ermanating Within the 
borehole, and to · intensify the effects thereon 
upon the SensitiWe rthember', ' thereby · Serwing to 
give a heightened effect due to the radioactiwity 
Withirm the borehole. ~ 

9. in an apparatus for , the meaSurement Of ra 
dioactivity within a borehole, a sensitive member' 
adapted to be loWered into the borehole. SO as to 
respond directly to radioactive · rayS emarmatting 
therein, meanS to protect, the Sa.id. SeraSitive mem-- 
ber against mechanical injury, and means to raiSe 
and lower the : Said sensitive member Within , the 
borehole, the SensitiWe member being adapted 
after expoSure to retain a permanent record in 
dicative of radioactiWe intensity. 

10. In a method of inWestigating radiant energy 
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emitted by Substances within a borehole, the 
Steps of placing an elongated Sensitive member 
Within the borehole, the said Sensitive member 
being constituted. So that exposure to radiant en 
ergy Will p1roduce a permanent and lasting rec 
Ord thereon, Of exposing SucceSSiwe portions of 
the Sensitive rmember to successive .. localities 
Within the borehole, a portion of the said SenSi 
tiWe member thereby corresponding to a locality 
Within the borehole, producing upon the said 
member by direct, action of the radiant energy a 
laSting record, of remowing the SensitiWe member 
from the borehole, and examining SucceSSiWe por 
tionS thereof for the effects of radiant energy 
thereon, thereby permitting correlation between 
the radiant, energy emitting properties of Sub 
Stahces Within the borehole ' and locality Within 
the borehole. 

11.' Tn a method for the in Westigation of the 
intenSity of radiant energy Within a borehole; the 
StepS of placing at a predetermined point Within 
the Said borehole a chemical · Substance. Which is 
Sensitive .. to and modifiable by radiant energy of 
the type emitted within the borehole So that a. 
lasting record is produced thereon in proportion 

.. to the radiant energy, of allowing the chemical 
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Substance to remain at a locality Within the bore 
hole for a Sufficient time to permit the modifica 
tion chemically "of the Substance Within the bore 
hole due to the action of the radiant; energy 
ermitted thereby, Of remowing the Substance from 
the borehole and . Subjecting it to .. examination, 
thereby obtaining an indication of the intensity 
of radiant energy at the Selected locality Within 
the borehole, the indication. So obtained being 
capable : of correlation. With the depth or locality 
at, which the indication Was obtained. 

12. In an apparatus for the meaSurement of 
radioactive' intensity within a borehole, a sensi 
tive member adapted to be acted · upon ' directly 
by radioactive rays · emaraating within the "bore 
hole, and to lea.We a lasting record thereon due 
to the direct action of the said rayS, means to 
loWer the said SensitiWe member into the borehole 
So that it may be acted upon directly by the 
radioactiwe rayS ermanating therein, the said 
means including a, protectiWe holder to protect; 
the sensitive member mechanically, and shield 
ing means serwing to exclude disturbing rayS and 
to admit radioactiwe rays to the Sensitive member. 

18. In an apparatuS for · meaSuring radio 
activity in a deep narrow borehole, a long narrow 
element, SensitiWe · to , radioactivity to indicate the , 
radioactiWe intensity of rayS · impinging on the 
6lement, and a filter, the filter Serwing to absorb 
a, portion of the rayS impinging upon the element 
SensitiWe to radioactiwity, 

14. Th · an apparatus for measuring radio 
actiwity in a deep narroW borehole, a, long narroW 
continuous member sensitive to radioactivity to 
indicate the radioactive intensity of rays imping 
ing on the element, and a filter, the filter serw 
ing to abSOrb a portion of the rays impinging 
upon , the element, Sensitive to radioactivity. 

15. ... Ifa a, 1method of measuring radioactiwity in 
a, deep raarrow borehole, the' steps of lowering a, 
long marrOW meaSuring element Sensitive to ra 
dioactiwity to indicate the radioactive intensity 
of rayS impinging on the element, within a deep 
raarrOW borehole, and abSOrbing by filter means a, 
portion of the rays impinging upon the element; 
SerasitiWe to radioactiwity. ~ 
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