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My invention relates to a device and method for clean-
ing-test tubes, and more particularly to a cleaning device
for use in laboratories and: the like wherein large num-
bers of test tubes or similar laboratory equipment may
be cleaned at one time.

It has heretofore been the practice in laboratories to
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provide a test- tube cleaning- device in which the test .

tubes “to ‘be cleaned are placed in a holder, usually in
the form of a wire basket, which is then placed into
a larger tank adapted to be repeatedly filled and drained.
The tank will be filled and drained as many as fifteen
to twenty times, depending upon the requirements of
the. laboratory- and: the- degree of contamination of the
articles being cleaned. Generally speaking, the test tubes
are cleaned with water, the repeated filling: and draining

of the tank resulting in the removal of all foreign mat- -

ter from the test tubes.

It has also been heretofore suggested that more thor-
ough cleaning of the test tubes will result .if they are
positioned with their open ends lymg slightly above their
closed ends, so that as the tank is filled the water will
flow downwardly into each tube thereby forcing out any
air- bubbles which might otherwise be trapped .in- the
closed end of the tube which would prevent contact
of the cleaning fluid with all surfaces of the tube. How-
ever, where the tubes are tilted in this manner, it is
evident that, upon draining of the tank, all of the liguid
will not be drained from the individual tubes unless they
are tilted so as to place their open ends lowermost.
To this end, devices have been provided in which the
holder or basket for the test tubes is itself tilted during
each filling and draining operation. Heretofore, -such
tilting of the holder has been done either by hand or by
means of complicated mehanism which adds vreatly to
the cost of the equipment.

It is a principal object of my invention to provide a
device and method of the character described in which
the test tube holder is automatically tilted from one
position to another and returned during the filling and
draining. of the tank, which means are of simple and
economical construction and devoid of motors or other
complicated operating mechanism.

It is a further object of my invention to provide a
cleaning device and method of the character described
in which test tubes: may be placed in the device both
longitudinally and transversely therecf and the device
automatically tilted in such fashion that both the lon-
gitudinally dispcsed and the transversely dlsposed tubes
will be tilted to a fill position as the tank is being filled
and to a drain position as the tank is being drained.

It is yet another object of my invention to provide a
test tube cleaning device and method wherein the holder
or basket for the test tubes is supported on a tiltable
platform capable of being tilted from one position to
another by means of a buoyancy chamber operatively
connected to the platform and responsive to the filling
and draining of the tank in which the platform is sup-

ported.
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extending in the same direction.
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These and- other objects: of my invention which will
appear hereinafter or. which will be apparent to the
skilled worker in the art upon reading these specifica-
tions, I accomplish by those constructions and -arrange-
ments. of parts and that. procedure of which I shall now
describe certain exemplary embodiments. Reference is
now made to the accompanying drawings wherein:

Figure 1. is a plan view of a cleaning device in ac-
cordance with my invention showing the platform and
test. tube holder in' their initially tilted condition.

Figure 2 is a vertical sectional view of the device when
in the position,illustrated in Figure 1.

- Figure 3 is a plan view similar to Figure 1 but showing
the position of the: platform and test tube holder when
the tank is filled.

Figure 4 is a vertical sectional view 111ustratmg the
tank and platform in the position shown in Figure 3.

Figure 5 is a sectional view taken along the line 5—5 of
Figure 1.

Figure 6 is a sectional view illustrating ‘the platform
in accordance with my invention.

Figure 7' is 2 partial elevational view illustrating the
manner in thch the platform- receives the test tube
holder.

Figure 8 is a partial elevational view similar to Figure
7. illustrating a modified platform construction including-
means for receiving and positioning the test tube holder.

Figure 9 is a perspective view with parts broken away
illustrating a modified:form of platform.

Figure .10 is a perspective view with parts broken away
illustrating my complete cleaning unit.

As best seen in Figures 1 and 10, my device comprises
a tank 1 capable of being repeatedly filled and drained,
as-by means of filling tube 2 and drain tubes 3 which,
as' shown, .are in the form of a plurality of siphons
adapted to rapidly drain the tank as soon as it has been
filled to a point adjacesnt the tops of the tubes 3. It
will be understood that this mode of filling and draining
the tank 1 is exemplaly only and various other means
for this purpose which. are well known to. the art may
be used. It is, however, desirable to provide a tank
which may be repeatedly filled and drained as rapidly
as possible so that. the cleaning operation may be con-
ducted as quickly as possible.

The test tubes to be cleaned are placed in a holder

or basket 4 which is preferably of open mesh construc-
tion so that the water or other cleaning fluid may readily
flow through. it. Preferably it will be formed with ver-
tical corner posts 5 connected together at their tops and
bottoms by means of horizontal rods 6, the frame so
formed being then covered with wire mesh or similar
material 7. If desired, a cover (not shown) may also
be provided. '

The holder or basket 5 is preferably rectangular in cross
section and of a size such that test tubes may be placed
therein either longitudinally or cross-wise of the basket,
the test tubes being stacked in rows in horizontally dis-
posed position. Thus relatively short test tubes 8 will be
positioned transverse the length of the basket 4, whereas
the relatively long test tubes 9 will be placed lengthwne
therein. In order to assure proper filling and draining of
the tubes, they all must be placed with their open ends
‘Where the tubes are
placed both longitudinally and laterally of the container,
all longitudinally disposed tubes will have their open ends
facing one end of the basket, whereas all laterally dis-
posed tubes will have their open ends facing one side
of the basket.

_The basket will be rocked or tilted in the tank by means
of the platform 10.(Figure 6) on which the basket is
adapted to be supported. The platform will preferably
have an upper surface of a. size to correspond to the bot-
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tom of the basket and may be provided with a plurality
of openings 11 through which the cleaning fluid may pass.
The platform 18 is tiltably supported on a rocker 12 po-
sitioned to normally tilt the platform from the horizontal
in the direction of a corner edge thereof. As seen in
Figure 6, the rocker 12 is diagonally disposed with re-
spect ‘io the edges of the platform 10 and off-set from
the center of balance of the platform so as to normally
tilt the platform in the direction of the corner edge 13
thereof,

- The sides 14 and 15 and the ends 16 and 17 of the
platform will be tapered in the manner illustrated so that
the bottom edges of the side 15 and end 16 will rest on
the bottom of the tank when the platform is tilted toward
the corner edge 13; and similarly, when the platform is
tilted about the rocker 12 in the direction of the corner
edge 18, the platform will be supported on the bottom
edges of the side 14 and end 17.

As seen in Figure 6, the rocker 12 may be in the form
of a rod which is welded or otherwise fixedly secured to
the platform side and end walls, as at-19; and the rod
carries adjustable collars 20 which serve to position the
rod and platform relative to supporting brackets 21 se-
cured to the bottom of the tank. As best scen in Figure
5, the ends of the rod 12 are pivotally received by the
brackets 21, the arrangement being such that the plat-
form may be rocked or tilted in the direction of the op-
posite corner edges 13 and 18. Due to the fact that
the rocker or rod 12 is positioned off-center with respect to
the platform, the platform will normally tilt in the di-
rection of the corner edge 13 and hence a basket 4 placed
thereon will normally assume the tilted position illustrated
in Figures 1 and 2 of the drawings. Then, upon tilting
of the platform toward the opposite corner edge 18, the
basket will be made to assume the position illustrated in
Figures 3 and 4 of the drawings.

The tilting of the platform and basket supported thereon
from one position to the other during the filling and drain-
ing of the tank is accomplished by means of a buoyancy
chamber or float 22 secured to the side edge of the basket
adjacent the corner edge 13 of the platform. The buoy-
ancy chamber or float will be of a size to provide suffi-
cient buoyancy to lift the side of the basket and platform
adjacent the corner edge 13 as the tank is filled, thereby
causing the platform to tilt on the rocker toward the op-
posite corner edge 18. In other words, the buoyancy
chamber 22 is selected to provide sufficient buoyancy to
cvercome the unbalanced condition of the rocker which
tilis the platform toward the cornmer edge 13 and hence
create an unbalanced condition in the opposite direction
so as to cause the platform to tilt on the rocker i2 to-
ward the corner edge 18. The basket and platform will
remain tilted in the direction of the corner edge 18 until
the tank has drained sufficiently to relieve the lifting ef-
fect created by the buoyancy chamber 22, whereupon the
platform will again be caused to tilt in the directicn of
its corner edge 13. The size of the buoyancy chamber
will vary with the size of the holder and the tilt of the
platform, but will be sufficiently large to cause the filled
holder to be tilted from one position to the other as the
tank is filled. )

In the operation of the device, the test tubes will be
placed so that their open ends will face the side or end
of the basket adjacent the corner edge 13, and hence in
either position will be tilted so that water will readily
drain from them. As the tank is filled and the buoyancy
chamber 22 acts to tilt the platform in the direction of
the corner edge 18, the basket is thereby tilted and the
open ends of the test tubes raised above their closed ends,
thereby permitting the water or other cleaning fluid to
readily flow into the tubes without entrapping air in the
tubes. Then, as the tank is drained, the buoyancy mem-
ber 22 will no longer be effective to overcome the unbal-
anced condition tending to tilt the platform in the direc-
tion of the corner edge 13 and it will return to its imi-
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tially tilted position, in which position the test tubes will
again be tilted downwardly and hence the liquid therein
will be readily drained. I have found that an inclina-
tion of the tubes at 'an angle of approximately 9° from
the horizontal in either direction will provide for proper
filling and draining, although it will be evident that the
degree of inclination may be varied. It will be under-
stood that the filling and draining operation may be. re-,
peated as many times as desired, depending upon labor-
atory standards of cleanliness for the tubes being cleaned.

While I have found that the weight of the basket or
holder 4 is generally sufficient to maintain it on the plat-
form %@ without additional supporting means, a positive
connection of the basket to the platform may be easily
effected, as illustrated in Figure 7, by extending the corner
post members 5 downwardly to form legs 23 adapted to
be received in openings 24 at the corners of the platform.
Alternatively, as illustrated in Figure 8, the platform 18
may be provided with flanges 25 extending upwardly
therefrom which will receive and position the bottom
of the basket 4, the arrangement being such that the
flanges 25 will make gripping contact with edge portions
of the basket.

It is also within the spirit of my invention to arrange
the buoyancy chamber or float 22 so that it may be at-
tached either directly to the basket 4 as in the embodiment
already described, or, as shown in Figure 8, attached to
the platform 18 as by means of a bracket 26 secured ta
the side wall 15 of the platform. Additionally, the
buoyancy chamber may be arranged to extend about the
corner -edge 13 of the platform with a portion thereof
adjacent the end wall 1.

Other modifications may be made in my invention
without departing from the spirit of it. For example,
as seen in Figure 9, the platform 16 may be supported
on . a bar-like rocker 27 supported on blocks 28 in the
manner illustrated. Alternatively, the bar-like rocker
27 may rest directly on the bottom of the tank. It is
also within the spirit of my invention to form the hold-
er or basket and platform as an integral unit so that
the basket itself is pivoted directly on the rocker.

While I have taught a preferred construction where-
in the platform is tiltable in the direction of opposite
corner edges thereof so that both longitudinally and
transversely disposed test tubes may be handled, it.will
be evident that the rocker may be disposed either longi-
tudinally or transversely of the platform so as to tilt it

. in but a single direction where it is desired to use test
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tubes of substantially uniform size which may be packed
in the basket in the same direction. Tt will be also ap-
parent that my device will find wutility in cleaning diverse
cbjects other than test tubes wherein the filling and
draining problem is encountered. While my platform
device is preferably employed using a buoyancy cham-
ber as a lifting or tilting means, it will also be evident
that other means may be employed to tilt the platform.
While adding to the cost of the equipment, it would
nevertheless be within the spirit of my invention to pro-
vide a simple motor driven mechanism to tilt the plat-
form in synchronism with the filling and draining of the
tank.

Having, however, described my invention in certain
exemplary embodiments, what I desire to secure and pro-
tect by Letters Patent is:

1. In a device for the purposes described, a tank ca-
pable of being filled and drained, a generally rectangu-
lar holder in said tank, said holder being tiltably sup-
ported on a pivoting means positioned to normally in-
cline said holder from the herizontal in the direction
of one corner edge therecf, said holder being tiltable
on said pivoting means in the direction of the oppo-
site corner edge thereof, and means conmected to said
holder for moving it from one position to the other as
said tank is filled and drained. ‘

2. In a device for the purposes described, a tank ca-
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‘pable of being filled and drained, a generally rectangu-
lar foraminous basket in said tank, said basket being
tiltably supported on a diagonally disposed pivoting
means positioned to normally incline said basket from
the horizontal in the direction of one corner edge of
said basket, said basket being tiltable on said pivoting
means in the direction of the opposite corner edge there-
of, and buoyancy means connected to said basket for
moving it from one position to the other as said tank is
filled and drained, whereby articles placed either longi-
tudinally or cross-wise in said basket between opposite
side edges thereof will be tilted first in one direction
and then in the other.

3. In a device for the purposes described, a tank ca-

pable of being filled and drained, a generally rectangu-
" lar foraminous basket in said tank, said basket being
tiltably supported on a rocker diagonally disposed with
respect to the sides of said basket, said rocker being
positioned to normally incline said basket from the hori-
zontal in the direction of a corner edge thereof, said
basket being tiltable on said rocker in the direction of
the opposite corner edge thereof, and buoyancy means
connected to said basket for moving said basket from
one position. to the other as said tank is filled and
drained, whereby articles positioned horizontally in said
basket and extending either longitudinally or transverse-
ly thereof, will be tilted first in one direction and then
in the other.

4. In a test tube cleaning device, a tank capable of
being filled and drained, a generally rectangular plat-
form in said tank supported on a rocker positioned to
normally tilt said platform from the horizontal in the
direction of a corner edge thereof, said platform be-
ing tiltable on said rocker in the direction of the oppo-
site corner edge thereof, a generally rectangular hold-
er for test tubes supported on said platform and hav-
ing its side edges in alignment with the side edges of
said platform, and buoyancy means operatively con-
nected to said platform for causing it to be tilted from
one position to the other as said tank is filled and
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erally rectangular receptacle for test tubes supported
on said platform and having its side edges in align-
ment with the side edges of said platform, and a buoy-
ancy chamber secured to said receptacle for causing
said platform to be tilted from one position to the other
as said tank is filled and drained, whereby test tubes
positioned horizontally in said receptacle and extending
either longitudinally or transversely thereof, will be
tilted first in one direction and then in the other.

6. The device claimed in claim 5 wherein said rock-
er comprises a bar-like member the lower edge of which
defines the axis of tilt of said platform.

7. The structure claimed in claim 5 wherein said rock-
er comprises a rod secured to said platform, said rod
having its ends journaled in brackets mounted on the
bottom of said tank. :

8. The structure claimed in claim 5 including inter-
connecting means for securing said basket to said plat-
form. :

9. The structure claimed in claim 35 wherein said
platform includes side and end wall members the bot-
tom edges of which are tapered in the direction of the
said opposite corner edges thereof, whereby said side
and end walls are of lesser depth adjacent the said op-
posite corner edges than at the remaining corner edges.

10. The method of cleaning test tubes in a tank which
is adapted to be repeatedly filled and drained, which
consists in placing said test tubes in horizontally dis-
posed condition in a generally rectangular foraminous
basket with their open ends extending either longitu-
dinally or transversely of said basket, supporting said
basket in said tank on a tiltable platform balanced to
normally tilt toward one corner edge thereof and ca-

_ pable of being tilted in the opposite direction, said basket

35

40

drained, whereby test tubes positioned horizontally in

said holder and extending either longitudinally or trans-
versely thereof, will be tilted first in one direction and
then in the other.

5. In a test tube cleaning device, a tank capable of
being filled and drained, a generally rectangular plat-
form in said tank supported on a diagonally disposed
rocker positioned to normally tilt said platform from
the horizontal in the direction of a corner edge there-
of, said platform being tiltable on said rocker in the
direction of the opposite corner edge thereof, a gen-
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being placed on said platform with the open ends of
the test tubes facing toward a side edge of said basket

"adjacent the first named corner edge of said platform,

and providing buoyancy means connected to the first
named side edge of said basket, whereby upon filling
of said tank, said first named corner edge of said plat-
form will be lifted so as to tilt said platform in the
opposite direction, and upon draining of said tank, said
basket will be returned to its initial position.
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