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1 
The invention described herein may be Inan 

ufactured and used by or for the Government of 
the United States for governmental purposes 
without the payment to us of any royalty thereon 
in accordance with the provisions of the act of 5 
April 30, 1928, (Ch. 46D, 45 Stat. L. 467) .s 
This invention relates to gas analysis and more 

particularly to a method and means for collect 
ing gas analysis samples. Still more particu 
larly,_ this invention relates to means for col- 10 
lecting gas samples from diiiicultly accessible lo 
cations. 
In many industrial applications, it is highly 

desirable to analyze gases present in locations 
which are diñicultly accessible. 
cation occurs when a coal mine has caught fire 
or otherwise contains poisonous or noxious gases. 
Another such application occurs when the Samples 
of gases must be collected from the lower portions 
of deep bore holes in the earth, from the holds 20 bottle. 
of ships being >fumigated and the like. 

It is an object of this invention to provide an 
improved method and means for collecting 
samples for gas analysis. Another object is to" 
provide a remotely controlled gas sampling de- 25 retracted position by a light coil spring. 
vice. Still another object is to provide a gas 
sampling device which is adapted to collect 
samples of gases from difñcultly accessible loca- 
tions. Other objects will be apparent hereinaft 
er as the description of this invention proceeds. 30 
In accordance with the present invention, gas 

samples are collected from difiìcultly accessible 
locations by introducing'therein an evacuated 
container, and thereafter, by di'stantly controlled 
electrical means successively admitting gas to said 35 
container and sealing said container. 
The invention comprises mechanism to obtain 

samples of air or gas, and utilizes a sealed evacu 
ated container which may be positioned where 
it is desired to obtain a sample of the air or gas, 40 
and when placed in the desired location, to break 
the seal of the container by remotely controlled 
instrumentali-ties to thereby permit the gas to be 
drawn into the container, and thereafter, by sim 
ílar remotely controlled devices, to re-seal the 45 
container to permit its removal to a desired lo 
cation for examination of its contained gases. 

Referring now to the single sheet of accom 
panying drawings: 
Figure l illustrates in diagrammatic form one 50 

arrangement for collecting gas samples. 
Figure 2 is an elevation partly in section of 

the sampler itself and the electrically controlled 
unsealing and sealing mechanism. 

.amended April 30, 1928; 3.70 O. G. 757) . , 
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2 
Figure 2, which shows the retaining means for 
holding the container in the housing. 
In the drawing, and referring to Figure l, the 

sampler housing I is shown attached to a three 
wire cable 2, shown in this embodiment as a 
three-wire cable which is wound upon. a reel 3. 
The reel end of the >three-wire cable 2 is con 
nected electrically to the slip rings 4, 5, and Ii. 
Two of the slip rings, 4 and 5, communicate with ' 
a switch 'i which is of the ordinary single-pole, 
double-throw type. The central terminal of the 
switch 'l is connected to one. terminal of a bat 
tery 3 which may be of the ordinary ‘l5-volt 
B-type. The other terminal of the battery 8 is 
connected to the remaining slip ring 6. ‘ 
Referring now to Figure 2 of the drawing, 

the sampler I comprises a perforated housing 9 
having a hinged door and adapted to hold an 
evacuated container IEE which may be a glass 

The evacuated container I il is provided 
with an elongated tip II or other frangible seal 
ing' device. Positioned closely adjacent the fran 
gible seal II and shown at right angles thereto 
is a solenoid coil I2 having a plunger I3 held in 

P0n 
sitioned axially of and in line with the frangible 
seal Il is a cup or other gob-holding device lll 
which contains parafline wax, bitumen, or other 
plastic sealing material. The cup ill is friction 
ally mounted in a retaining seat positioned on 
one end of a shaft l5 and is provided with a hel 
ical spring adapted to force the shaft I5 ñrmly 
against the frangible seal II of the evacuated 
container IEl. The shaft I5 is normally held in 
the retracted position by the latching means I6. 
Adjacent the latching means i6, which is pref 
erably constructed of electro-magneticl material 
such as a steel or soft iron, is an electro-magnet 
I'l, which, upon being energized, retracts the , 
latching means IB, allowing the shaft I5 to force 
the gob~holding device I Il against the frangible 
seal II of the container lo. One terminal of the 
solenoid I2 is electrically connected to one wire 
of the three-wire cable 2. The other terminal 
of the solenoid I2 is connected to one terminal 
of the electro-magnet Il and is also connected to 
one wire of the three-Wire cable 2. The remain 
ing terminal of the electro~magnet I'l i-s con 
nected to the third wire of the three-wire cable 
2. The Wire of the three-wire cable, which has 
been connected both to the solenoid I2 and the 
electro-magnet il is connected through the slip 
ring ë to the battery 8. The remaining two elec 
trical connections, one from solenoid I2 and the 

Figure 3 is a section along the lines A-A of 55 other from electro-magnet I1, are connected 
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through the three-wire cable 2 to the remaining 
slip rings 4 and 5. 

In operation, the sampler I is opened and the 
shaft I5 is latched »in vthe retracted position by 

’ the latching means I6, the cup I4 being then 
ñlled with plastic sealing material. The 
evacuated container IIJ which is preferably a 
glass bottle under high vacuum and provided 
with an elongated frangible tip II, is inserted in 
place and held by retaining means such as spring 
clip I8. Sampler I is then lowered or otherwise 
placed in the difûcultly accessible location and 
the switch 1 is closed in position to electrically 
activate the solenoid I2. Thereupon the plunger 
I3 is thrown violently against the frangible seal 
ing means I I, resulting in the rupture of the seal 
ing means II. The gas to be collected, which 
freely penetrates the perforated housing 9 is 
thus by vacuum quickly drawn into the container 
Ill. After an interval sufñciently long to permit 
the filling of the container III, the switch 'I is 
reversed in such a manner that electro-magnet 
I‘I is energized. Thereupon the latching means 
I6 is retracted and allows the shaft I5, at the 
end of which is the gob-holding cup I4 ñlled with 
plastic sealing material, t0 be propelled, through 
the action of the helical coil spring, firmly against 
the opening formed in the container I0 by the 
previous rupture of the frangible seal II. The 
container Ill is now sealed against contamination 
from other gases through which it may pass and 
it can be withdrawn to the station of the opera 
tor. The gob-holding cup I4 is frictionally seated 
in position in a retaining cap so that upon again 
retracting the shaft I5 the cup I4 is retained 
upon the container I0 by means of the plastic 
sealing material. 

It is apparent from the foregoing that a simple 
and effective gas sample collector has been pro 
vided by this invention, as well as an operative 
method for collecting gas samples from difñcultly 
accessible locations. ' 
Although the sampler is especially suitable for 

collecting gases such as polluted air or air con 
taining fumigants, hydro-carbons, and the like, .5', 
it is not restricted in application to such gases, 
but may be used for any gas collection problems 
where it is desired to analyze a gas obtained from 
a difñcultly accessible location. 
Although the preferred housing is of the per- 1, 

forated sheet metal type it can as well be made 
of plastic, wire screening, impregnated fibre or 
any other material which is of suitable strength. 
Parafñn wax is the preferred sealing material, 
but bitumen, synthetic resins, gum rubber or f, 
many other materials can as well be employed. 

Since many apparently widely differing ern 
bodiments of the invention will be apparent to 
one skilled in the art, it should be understood 

` that vario-us changes may be made in the details, « 
methods and means described without departing 
from the spirit and scope of the invention. 
What is claimed is: 
l. A gas sample collector which comprises in 

combination, a perforated protective housing 
adapted to be lowered into a restricted sampling 
space, an evacuated container in said housing, 
said container having a frangible tip extending 
therefrom, such thatrupture of the tip unseals 

20 

so 

no 

4 
said container, a solenoid within said housing 
and normal to said container axis adjacent to 
said tip, _a plunger in said solenoid normal to said 
container axis held away from said tip in relation 
thereto by a spring, said- plunger being adapted 
upon energizing the solenoid to advance toward, 
strike and rupture said frangible ' tip, a re 
ciprocable shaft journaled in the lower portionV 
>of lsaid housing coaxial with but spaced apart 
from said tip in relation thereto, said shaft being 
adapted formovement toward and away from 
said tip, a cup-shaped cap open toward said -tip 
on the end of said shaft adjacent said tip, a spring 
to propel said shaft and cap toward said con 
tainer, a cup holding a sealing plastic frictionally 
held by said cap, a retaining flange on the end 
of said shaft remote from said tip, a latch piv 
otally supported about an axis normal to but dis 
placed laterally from the shaft axis for movement 
toward and away from said flange, a spring con 
necting said housing and said latch normally 
urging the latter into retaining engagement with 
said flange when said shaft is in retracted posi 
tion away from said container, an electro-magnet 
substantially normal to but spaced apart from 
said shaft and pivoted latch to disengage the 
same upon actuation, a three-wire flexible elec 
tric cable leading from the top of said housing 
for supporting the same, one terminal of said 
cable being connected to said solenoid, a second 
terminal being connected to said electromagnet, 
and a third terminal being connected both to the 
solenoid and the electromagnet, a shaft-sup 
ported reel carrying said cable, three sliding con 
tacts on the reel-shaft electrically connected re 
spectively to the three wires of the cable, a bat 
tery, one terminal of which is electrically con~ 
nected through one sliding contact and the cable 
both to the solenoid and the electromagnet, and 
a single pole, double-throw switch having the two 
outer contacts connected respectively to the re 
maining two sliding contacts and the central pole 
to the other terminal of the battery so that either 
the solenoid or the electromagnet Acan be ener 
gized. ' » . 

2. In apparatus of the character and for the 
purpose described, the combination of an electric 
power source with an electrically~contro1led gas 
sampling device actuated thereby, a multiple~ 
conductor electric cable connecting said source 
with said sampling device and supporting the 
latter, reeling means engaging said cable for vary 
ing the effective length thereof, and a switching 
device connected to said cable for selectively 
energizing pairs of conductors therein, said 
sampling device including a protective perforated 
housing supported by said cable, an evacuated 
container detachably secured in said housing 
longitudinally thereof, a frangíble tip depending 
from said container for unsealing the same upon 
rupture, a solenoid containing a plunger adjacent 
said tip and at an angle to said tip axis in rela' 
tion thereto such that the plunger moves in a 
path to engage said tip to rupture the same, and 
two electrical connections from said cable to said 
solenoid. 
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