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This invention relates to apparatus for transferring re 
active liquids from one container to another. 

Prior to this invention, the devices for transferring re 
active liquids have been, for the most part, extremely 
complicated and complex. One device, known as the dry 
box, is large and cumbersome, made of metal and extreme 
ly di?icult to Work within. Access to the interior of the 
box is generally provided by a pair of rubber gloves that 
attach to the outside and extend within the box. Other 
forms of transfer boxes have been constructed of canvas 
to reduce the weight but still require the use of cumber 
some rubber gloves. While the canvas box does provide 
a more portable unit and does provide more visibility 
than the metal-type box, it still suffers from the inherent 
di?iculty of being cumbersome and di?icult to use and 
operate. Another prior art device provides for the trans 
fer of liquids from one bottle to another through the use 
of concentric hypodermic needles. All of these devices, 
however, are rather di?icult to use and, for the most part, 
cumbersome in operation. None of the above-mentioned 
apparatuses is convenient for the transfer of reactive 
liquids from one bottle to another in an inert atmosphere, 
nor is any of the apparatuses easy to use, simple and 
economical to construct and build, and readily. adaptable 
to practically any size bottle or container. 

It is an object of this invention, therefore, to provide 
a device that will permit the transfer of a reactive ?uid 
from one container to a second container within an inert 
atmosphere, which is simple to build and economical to 
construct. . ‘ 

It is a further object of this invention to provide a de 
vice for transferring liquids from one container to a‘ 
second in an inert atmosphere that is readily adaptable to 
various type bottle sizes. ' i 

It is a further object of this invention to provide a 
device for preventing spilled chemicals from seeping into 
the containers, thereby causing them to become con 
taminated. 

It is a still further object of this invention to provide 
a device for purging the various bottles prior to the trans 
fer of the liquid so that all traces of atmosphere will be 
removed, thereby eliminating oxidation or contamination 
of the reactant mixture by oxidation. 

In accordance with one embodiment of my invention, a 
box is provided with a slidably mounted top lid. The 
bottom, or side opposite the slidable lid, has a plurality 
of openings transverse therethrough. Each opening has 
an annular gasket mounted on the outside of the lid and 
about the opening. An opening is placed centrally in 
the upper slidable lid and opposite the holes in the body 
of the box. The jars containing the solutions to be trans~ 
ferred and the jar that the solution is to be transferred 
to, are held against the gaskets. The interior of both the 
box and the bottles is purged of air by forcing an inert 
atmosphere into the transfer box. In order to transfer 
liquid from a bottle to a second bottle, a hypodermic 
needle or other suitable device is pushed‘ through the 
opening in the top or lid‘ of the box and into the interior 
of the box. The lid is slid until the hypodermic needle 
is directly above the annular opening between the interior 
of the box and the bottle containing the solution to be 
transferred. The needle is then lowered into the solu 
tion to be transferred and the plunger pulled until a suf 
?cient amount of solution is within the hypodermic. The 
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hypodermic needle is then withdrawn from the bottle. 
The hypodermic and lid are then slid over the second 
bottle and the hypodermic needle again lowered into the 
interior of the empty bottle wherein the hypodermic 
plunger is depressed until the solution is emptied within 
the bottle. 

Other objects and advantages of this invention will be 
come apparent from the following description and claims 
when read in view of the accompanying drawings, in 
which: 
'FIG. 1 is the side view of this invention, ‘showing the 

hypodermic needle inserted within the box and a plurality 
of bottles pressed against the gaskets in the lower portion 
of the liquid transfer device; 
FIG. 2 is a top view of the transfer apparatus; 
FIG. 3 is a cross-sectional view of a portion of another 

embodiment of this invention showing a method for ' 
purging the individual bottles and also shows the dam 
provided around the openings through the bottom of the 
box used to prevent spilled ?uid from entering the bot 
tles; 

FIG. 4 is a cross-sectional end view of a portion of 
the transfer apparatus; 

FIG. 5 is a cross-sectional view of a circular transfer 
apparatus taken through 5--5 in FIG. 6; and 
FIG. 6 is the top view of a circular transfer apparatus. 
Referring to the ?gures in general, and in particular 

. to FIGS. 1 and 2, an embodiment of the invention is 

40 

50 

60 

65 

70 

shown wherein a box generally referred to as 10 has a 
bottom 11, and a plurality of sides 12, 13, 14 and 15. A 
top ‘16 is slidably mounted on box 10 and retained thereon 
by a plurality of L-shaped guides 17 and 18. The guides 
are attached to side 15 by means such as screws or rivets 
19, or by any other suitable method such as by gluing. 
At the bottom 11 of vbox 10 is a plurality of openings 
20a, 2% and 20c which permit communication between 
the interior of box It} and a plurality of bottles or ?asks 
21a, 21b and 21c suspended therebelow. Each bottle, for 
example, 21a, has associated with it a gasket 22a which 
permits a tight seal between the bottom 11 of box 10 and 
the bottle 21a. In order to securely press the bottle 
against the gasket, a suitable support such as a correspond 
ing plurality of ringstand supports 23a, can be provided. 
.In lieu of this type of support, an annular elastic mem 
ber, for example, can be substituted for the gasket which 
has an opening capable of accepting a bottle and secureiy 
holding it therein. It is obvious to one skilled in the 
art that other forms of retaining means can obviously be 
employed to hold flask 21a in substantially air-tight rela 
tionship with the interior of box Iii. 
The top 16 of box 10 is likewise provided with an open 

ing 25 which is adapted to permit the insertion of a hypo 
dermic needle 27 of a hypodermic 28. Tightly surround 
ing hypodermic needle 27 is a gasket 26 which likewise 
forms a substantially air-tight seal around needle 27. Lid 
16 is likewise provided with extensions 16a and 16b for 
the purpose of maintaining a tight cover over box 10 
when hypodermic needle 27 is moved over the mouth of 
the bottles when liquids are transferred from one to the 
other. 
high-pressure tank 40 which is controlled by a valve 41. 
A tube or other conveying means 42 is used to convey 
the inert gas to box 10. An opening 30 which can be 
placed at any convenient location in box 10 is, in this 
particular embodiment, placed through side 13. A rubber 
seal or grommet 31 is used to substantially provide an air 
hight seal. 

OPERATION 

The operation of the device is fairly simple. Hpyo 
dermic 23 has its needle 27 inserted through gasket 26 and 

The inert gas supply can consist of a cylindrical > 
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opening 25 of lid 16 into the interior of box 10. A plu 
rality of bottles or ?asks 21a, 21b and 210 is tightly se 
cured to the bottom of the box and sealed against gaskets 
22a, 22b and 220, respectively. Pressure contact is af 
forded the ?asks against their respective seals by means 
of ringstand supports 23a, 23b and 23c, respectively. Any 
of the three ?asks shown in this ‘particular embodiment 
may, contain a ?uid that is to be transfer-red to the other. 
Preferably, a ?uid 34 to ‘be tranferred, is placed in the 
center jar 21b. Prior to the transfer of any ?uids, valve 
41 is opened and an inert gas under pressure leaves tank 
40 and travels through tube 42 to the interior of box 10. 
While any inert gas‘ may be used, argon is preferred since 
it is heavier than air, a characteristic that will provide 
easy purging of the bottles, since the weight of the argon 
will completely supplant the air within the bottle. For 
ease of operation, the bottles may usually have the stop 
pers removed prior to mounting them in the equipment 
since the defusion of air-into the openings of the bot 
tles will normally be relatively slow. After the bottles are 
mounted, su?icient time is allowed for the inert gas to 
purge all traces of air from the interior of both box 10 
and ?asks 21a, 21b and 21c. This may take several min 
utes. Once the air has been satisfactorily removed, the 
?uids are ready to be transferred from one container or 
?ask to the other. If, for example, the ?uid to be trans 
ferred is contained in ?ask 21]), the hypodermic needle 
27 is inserted into the mouth of ?ask 21b and plunger 
29 is withdrawn moving the ?uid up the hypodermic nee 
dle and into the barrel of the hypodermic. The hypo 
dermic needle is then withdrawn from the jar and pulled 
up su?iciently into the interior of box 10. The hypo 
dermic needle is then moved, sliding lid 16 until the hypo 
dermicneedle is axial with the opening of the ?ask, for ex 
ample 21a, in‘ which the ?uid is to be transferred. The hy 
podermic needle is then lowered through the opening 20a, 
until theneedle is within the mouth of the ?ask. Plunger 
29 is then depressed forcing the ?uid from hypodermic 
28, down needle 27 and into ?ask 21a. If, for example, 
?asks 21a and 21b both contain ?uids that are to be 
mixed in 210, hypodermic 28 is moved until it is over 
the mouth of ?ask 20a. The needle is then inserted into 
21a and the ?uids drawn into the hypodermic 28. Hy 
podermic is then removed and the entire lid 15 slid 
down until the hypodermic is over the opening of ?ask 
21c. Hypodermic is then pushed down, placing the nee 
dle within 210 and plunger 29 is depressed, forcing the ’ 
?uid from the hypodermic 28 into the interior of the 
?ask. The same procedure would be followed with ?ask 
2111, thus, depositing both ?uids into ?ask 210. 

It is obvious that less bottles may be used by stoppering 
the openings from the bottom 11 of box 10 and likewise 
more bottles may be used by providing more openings 
through base 11. It is also obvious that more hypo 
dermics can be used by providing additional openings in 
top 16. An additional length L1 may necessarily have 
to be added in order to prevent uncovering the interior 
of box 10 for the location of the new hypodermic. 

FIG. 3 shows a method for providing an easy purge 
for a bottle such as, for example, 21a. In this embodi 
merit, a L-shaped tube 50 is inserted through hole 30 of 
grommet 31 and has tube 42 connected thereto. Argon is 
then passed through tube 42, L-shaped tube 50 and into 
the interior of bottle 21a. When the bottle is sufficiently 
purged, the L-shaped tube is moved from position a to 
position b, thereby providing a method’of purging the 
interior of the box 10. The stem 51 of L-shaped tube 50 
is made su?iciently long so it can reach the openings 20b 
or 20c (see FIG. 1) by sliding 50 over the holes and then 
lowering them into the mouth of the bottles. 

’ FIG. 3 also shows a dam 60 which provides a slight 
raise around the opening 20a in bottom 11. This gen 

10 

15 

20 

25 

30 

35 

75 

1% 
erally will prevent any spilled liquid from accidentally 
?owing into the container and thereby causing contamina 
tion of the container. 
FIG. 4 is a side view illustrating another form of the 

invention, and also illustrating another method of secur 
ing the flask over the holes 20a. Gasket 22, rather than 
being an annular ring as shown in FIGS. 1, 2 and 3, com 
prises an elastic collar and has an opening adapted to 
forcibly accept bottle 21, providing a substantially air 
tight seal. The opening 20a may also be made larger 
in order to facilitate a stopper 61 which is especially use 
ful in the case of extremely reactive solutions. Thus, the 
bottle 21a may be pressed into the gasket and the entire 
system purged of air by inert gas. . 
An eye is mounted in the top of stopper 61 in order 

to facilitate the removal of said stopper from bottle 21. 
A rod 63, having a hook ‘64 on one end thereof may be 
placed through hypodermic hole 25 ‘and the rod and 
lid moved until the hook 64 engages the eyelet 65. An 
upward movement of the rod will then disengage the stop 
per 61 from bottle 21. The stopper may be placed in 
side box 10 beside the opening 20a until the transfer of 
liquid is complete. The stopper may then be replaced 
in the same manner as it was removed. 

Referring to FIGS. 5 and 6, a circular, reactive-?uid 
transfer apparatus is shown. A circular base 11 has 
mounted about its circumference a perpendicular wall 
70. Evenly spaced about the circumference of the base 
is a plurality of holes 8t} which are similar in construc 
tion to the holes 26 in the base 11 of the transfer mech 
anism shown in FIG. 1. Below the holes 80 are similarly 
located washers 82, bottle 81 and ringstand support 83 
for bottle 81. Bottles 84 and 85 have similar Washers 
and ringstand supports. This embodiment also has a top 
42 which‘ conveys the inert gas through a washer 31 
mounted in opening 36} to the internal portion of the 
transfer apparatus. Hole 25 similarly contains a washer 
26 which is adapted to receive a hypodermic needle 27. 
A slot 53 is adapted to slidably receive a lid 58 which 
is cross hatched to indicate plastic, but may, for ex 
ample, be made out of glass or other transparent material. 
The operation of this embodiment is similar to that de 
scribed in conjunction with FIGS. 1-4 except that lid 53 
is rotated in order to place hypodermic needle 27 over 
the respective jars 81-85 rather ‘than being slid over the 
various jars as described in the operation of FIG. 1. 
This embodiment presents several advantages: ?rst, the 
lid does not require the lengthy extensions 16a and 16b 
required for lid 16; and, second, the system is adaptable 
for receiving a larger number of jars since, they can 
be easily mounted about the circumference of the base 
11. It is obvious also that a combination of FIGS. 1 
and 6 could be made. This combination would provide 
several rows of bottles about the'base 11 shown in FIGS. 
5 and 6. In order for the hypodermic to move from one 
row to the other, it could he slid as is shown in FIG. 1. 
Bottles in the same row could be reached {by rotating lid 
58 as is shown in FIG. 5. 

Applicant has explained one embodiment of this in 
vention. It is obvious that other embodiments, improve 
ments, modi?cations and changesmay be made that are 
well within the scope of the invention herein described 
and shown. For example, the material used to construct 
the box can be made of “Plexiglas,” other plastics, either 
transparent or opaque, metal or glass. It is, of course, 
obvious that some visible opening is desirable since it 
would facilitate operation of the device. Likewise, other 
forms of purging gases and other methods of clamping 
the bottles to the box could quite easily be provided in 
lieu of those particularly shown and described by appli 
cant. While the preferred embodiment of the invention 
shows a slida‘ble lid, it is obvious to those skilled in the 
art that a rigid lid could be used if it is provided with a 
plurality of openings above each of the ?asks. A bottle, 
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for example, 210, may also be included which contains 
a solvent for washing the hypodermic. ' . 
Examples of how the embodiments are actually used 

are hereinafter given. 

Example I 
Referring to the drawing shown in FIG. 1, prior to the 

insertion of bottles 21a, 21b'or 21c, valve 41 was opened 
and inert gas from cylinder 45) was permitted to ?ow into 
transfer apparatus 10 until all of the air was'expelled 
from the apparatus. A bottle 21a, which contained tri 
ethyl aluminum, was unstopped and pressed against gas 
ket 22a and the ringstand base 23a was moved up against 
the bottom of the bottle so that it wassecurely .pressed 
against the gasket. The sample botle 2112 was like 
wise pressed up against gasket 22b and secured by ring 
stand 23b. Air was then expelled from each of the 
bottles by normal turbulence of the incoming inert at 
mosphere. The procedure may be hastened by using 
L-shaped probe 59 to force the air from the bottle. The 
needle of hypodermic 28 was then inserted into the hole 
through the lid and into bottle 21a. Aluminum tri 
ethyl was then expelled from the hypodermic needle. 

Example 11 

A bottle containing titanium tetrachloride in solution 
with kerosene was desired to be mixed with triethyl 
aluminum. Using the design shown in FIGS. 5 and 6, 
the transfer apparatus was flushed of air of inert gas 
through pipe 42. The bottle that will contain the mixed 
solution was applied over a hole, for example, 82, and 
?ushed of air. The stoppers from the titanium tetra 
chloride container and the triethyl aluminum container 
were then removed and the bottles placed over addi» 
tional holes in base 11 similar to 89. Using the design 
in FIG. 6, a fourth bottle containing a hypodermic clean 
ing solution was included. In order to mix the solution, 
the hypodermic needle 27 was lowered into one of the 
two solutions, for example, titanium tetrachloride. The 
hypodermic was then ?lled with the required amount of 
solution, removed from the bottle and centered over 
the bottle that was to receive the mixture. The hypo 
dermic needle was then lowered and the solution expelled 
from the hypodermic. In order to prevent contamina 
tion of the triethyl aluminum by the titanium tetrachloride 
remaining in the hypodermic, the hypodermic was cleaned, 
using the cleaning solution by lowering hypodermic needle 
27 into the cleaning solution and rinsed several times. 
The needle was then removed from the cleaning solu 
tion and lowered into the triethyl aluminum which was 
then pulled up into the hypodermic needle 27 and in like 
manner, transferred over the bottle that had the titani 
um tetrachloride transferred thereto. The hypodermic 
needle was then lowered into the container and depressed 
thereby expelling the solution and completing the mixture 
of the two chemicals. 

It is, therefore, to be understood that all matter here 
in set forth or shown in the accompanying drawings is 
to be interpreted as illustrative and not in a limiting 
sense. Having described my invention, I claim as new 
and desire to secure by Letters Patent: 

1. A device for permitting the transfer of ?uids in 
an inert atmosphere by means of a hypodermic and hypo 
dermic needle, said device comprising: a container having 
a bottom and sides; a plurality of openings provided 
through the bottom of said container; a plurality of 
corresponding gaskets below said plurality of openings; 
means for communicating an inert atmosphere into the 
interior of said container; a cover slidably mounted on 
the top of said container and forming a substantially 
air-tight seal for the interior thereof, said cover having 
an opening therethrough and adapted to permit the in 
sertion of said hypodermic needle, the cover additionally 
including extensions having a length su?'icient to permit 
movement of said cover without exposing the interior of 

6 
said container to the atmosphere during said movement. 

2. A device for permitting the transfer of ?uids in an 
inert atmosphere by means of a hypodermic and hypo~ 
dermic needle, said device comprising: a container hav 
ing a bottom and sides, said bottom having at least two 
openings therethrough, said openings additionally ha - 

- ing corresponding gaskets mounted thereabout; an addi 
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tional opening through said container; inert gas means, 
said inert gas means communicated through said third 
opening and into the interior of said container; a slidable 
cover for said container, said cover adapted to substan 
tially render said container air-tight, said cover addition 
ally including extensions thereto having a length sunr 
cient to permit longitudinal movement of said cover with 
out causing the interior of said container to be exposed 
to the atmosphere; a fourth opening through said cover, 
said fourth opening adapted to permit the insertion of 
said hypodermic needle therethrough, whereby said hy 
podermic needle may be slidably moved above either 
said ?rst or second openings. 

3. A device for permitting the transfer of ?uids in an 
inert atmosphere, said device comprising: a container de 
?ned by a bottom, first and second sides, and ?rst and sec 
ond ends, said bottom having a plurality of openings there 
through, each of said openings having a corresponding 
annular ring-type gasket mounted thereabout on the ex 
ternal' side of said bottom; a plurality of bottle mounting 
means adjacent each of said plurality of openings and 
adapted to securely con?ne a bottle below each of said 
openings and tightly against said annular ring gaskets; 
means for communicating an inert atmosphere into said 
container; a cover for said container slidably mounted on 
‘the opposite side of said bottom and engaging the sides and 
ends of said container, said top additionally including ex 
tensions, said extensions having suf?cient lengths to permit 
said top to slide without causing exposure of the internal 
portion of said container to the atmosphere, said top addi— 
tionally including an opening adapted to permit a hypo 
dermic needle to pass therethrough, said opening opposite 
the plurality of openings through the bottom of said con 
tainer, the opening in the top and the plurality of open 
ings in the bottom of said container adapted to permit a 
hypodermic needle to pass through the openings in the top 
of said container and selectively pass through the open 
ings in the bottom of said container and into a jar con— 
?ned therebelow. 

4. A device as described in claim 3 wherein said means 
for permitting inert atmosphere to enter the internal por 
tion of said container comprises an L-shaped tube; a source 
of inert atmosphere; means to communicate said source 
to said L-shaped tube, said L-shaped tube being tentatively 
mounted within said container and adapted to permit said 
inert atmosphere to be selectively directed through the 
openings in the bottom of said container and into a jar 
con?ned therebelow, then into the interior of said con 
tainer. 

5. A device for permitting the transfer of fluids in an 
inert atmosphere employing a hypodermic needle com 
prising: a container having bottom, sides and a top, said 
bottom having at least two openings therethrough, said 
openings additionally having corresponding gaskets 
mounted thereabout on the external side of said bottom; 
means for communicating inert gas into the interior of 
said container; and means in the lid of said container for 
permitting the insertion of a hypodermic needle into said 
container and over the openings in the bottom of said 
container. 

6. A device as described in claim 5 wherein the bottom 
and top of said container are circular. 

7. A device for permitting the transfer of reactive ?uids 
in an inert atmosphere employing a hypodermic and hypo 
dermic needle comprising a container having a circular 
bottom, sides, and a circular top which is slidably mounted 
on said sides; said bottom having at least two openings 
therethrough; said openings additionally having corre 
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sponding gaskets mounted thereabout on the external side 
of said bottom; means for communicating inert gas into 
the interior of said container and means in the lid of said 
container for permitting the insertion of said hypodermic 
needle into said container and over the openings in the 
bottom of said container whereby a hypodermic needle 
when inserted through the opening in the top of said con 
tainer may be further'inserted into a jar containing a re 
active ?uid mounted over one of the openings in the bot 
tom of said container and when the needle‘is withdrawn 
it may be repositioned over another hole in'the bottom of 
said container by applying pressure to said lid causing 
said'lid to slidably rotate. 

8. A device as described in claim 6 wherein the top of 
said container is made of .a rigid transparent plastic. 
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