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1

This i'nvention relates to driers and more par-
ticularly to a drier for air drying tubular arti-

cles, such as pipettes, by passing air through the

(Cl. 34—48)

bores of the articles and around the exteriors

thereof.
In chemical and biological laboratories pipettes

Ct

are commonly used to measure small quantities -

of reactive substances in liguid form and after
use the pipettes are carefully washed to remove
all traces of the reactive substances therefrom.
After the pipettes have been washed they must
be thoroughly dried, particularly to remove water
from the bores and internal cavities thereof
where it tends to accumulate in sufficient quan-
tity to falsify the measurements obtained by the

pipettes if such water is not removed.
It is among the objects of the invention {o pro-

vide an improved drier for tubular articles, such
as pipettes, which will support a large number

of articles for simultaneous drying and against

accidental breakage and will dry both the exteri-
ors and the bores and internal cavities of such
articles quickly and effectively, which drier is
simple and durable in construction, economical
to manufacture and operate, and particularly
arranged for the quick and easy mounting of

the articles therein and removal of the dried

articles therefrom.

Other objects and advantages will become ap-
parent from a consideration of the following de-
scription and the appended claims in conjunction
with the accompanying drawings wherein:

Figure 1 is a side elevation of a drier illustra-
tive of the invention;

Figure 2 is g transverse cross sectional view
on the line 2-—2 of Figure 1; and |

Figure 3 1s a longltudmal Cross sectmnal view
on the line 3—3 of Figure 2.

With continued reference to the drawings the
drier generally comprises two receptacles (0 and
11 disposed in juxtaposed, side by side relation-
ship and mounted at their bottom ends on a com-
mon base or bottom wall i2.

Both receptacles are preferably of rectangulal

cross sectional shape so that one wall ¢f the re-

ceptacle {1 can be placed against and in contact
with one wall of the receptacle 10 and the recep-
tacle 10 has a length or depth somewhat greater
than the length of the tubular articles, such as
the pipettes 13 to be dried in the drier.

The receptacle 10 has g side wall 14 formed
of some suitable, preferably corrosion resisting
material such as stainless steel, aluminum or syn-
thetic resin plastic.

The side wall 14 preferably
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of sheet metal ordinarily used in commercial
production and the base 12 may be formed of
the same material as the side wall 14, but is pref-
erably much thicker than the side wall to provide
a firm support for both of the receptacles [§

and (1.
A cover 15 is hinged at one edge to the side

“wall 14 at the upper end of the latter to close

the upper end of the receptacle {0 and g suitable
lateh 16 may be provided at the side of the cover
opposite the hinge (T to releasably secure the
cover in receptacle closing position.

A hollow fitting 18 having at one end an end
wall marginally extended outwardly of the fit-
ting to provide a base {9 is mounted on the base
or bottom wall 12 within the receptacle I8 and
is secured to the base 12 by suitable means such
as the screws 20 extending through apertures in
the fitting base and threaded into tapped holes
provided in the receptacle base. At its end oppo-
site the base (9 the fitting 18 is provided with
external screw threads 2f and a tubular forma-
tion 22 extends from the fitting {8 through an
aperture provided in one side of the receptacle
{0, this formation 22 communicating inferiorly
with the interior of the hollow fitting and being
clamped to the side wall of the receptacle by
the clamp nuts 23 and 24 threaded onto the tubu-
lar formation at respectively opposite sides of the
side wall of the receptacle. When the drier is
in use a suction device, such as a water flow
operated vacuum pump, is connecied to the tubu-.
lar formation 22 outside of the receptacle by a
flexible conduit 25. | | |

The side walls 14 and 26 of the receptacles 10
and 11 are secured at their bottom ends to the
base or bottom wall 12 by any suitable means,
such means being illustrated as screws 21 extend-

‘ing through apertures in the base 12 and threaded

into tapped holes provided in the bottom edges
of the side walls. The tubular articles [3 are
supported during the drying operation on g hollow
body 28 which is releasably mounted on the fit-
ting 18 and disposed in the lower portion of the
receptacle {0. This hollow body 28 may have
any desired shape, such as circular, rectangular
or polygonal, the body being illustrated as clreu--
lar in shapre, and has g top wall 29, a bottom.
wall 30 spaced from and substantially parallel to
the top wall 29 and an annular side wall 31 mar-
ginally joining the top wall 29 and the bottom
wall 30. The thickness of the hollow body 28 is
small in comparison with the height or depth of
the receptacle 10 so that when the hollow body

has a thickness corresponding to the thickness &5 is mounted on the fitting (8 there is ample space-
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between it and the cover 15 for the tubular arti-
cles, such as the pipettes 3.

- The top wall 28 and bottom wall 38 of the hol-
- low body are provided with registering, centrally
located openings and the opening in the bottom
wall is surrounded by an internally screw thread-
ed boss 32. An elongated handle post 33, having
a length greater than the length of the vubular
articles 13 and only slightly less than the depth
of the receptacle 10 extends through the central
obenings in the top and bottom walls of the hol-

low body 28 and is provided at one end with exter-
nal screw threads 34 which are threaded through

the boss 32. A hollow, internally screw threaded
union nut 35 is threaded onto the.screw threaded
portion of the handle post 33 at the outer end of

- the boss 32 and serves as a lock nut to firmly lock

the handle post relative to the tubular body 28
and the union nut or formation 3%. 'The union
nut 35 is threadable onto the externally screw
threaded upper end of the hollow fitting {8 to
mount the handle post and the holiow body on
this hollow fitting and connect the interior of the
fitting with the interior of the union nut. The
handle post is provided in its lower end with a
bore 36 opening to the end of the post on which
the union nut 35 is threaded and is also provided
with ports 37 which lead from the bore 3§ into
the interior of the hollow body 28 for pneumati-
cally connecting the interior of the hollow body
through the fitting 8 with the tubular formation
22 so that suction can be applied to the interior
of the hollow body.

The top wall 29 of the hollow body 28 is pro-
- vided with o plurality of apertures 38 and aper-
tured corks 39 are mounted in these apertures,
one -cork in each aperture, and receive end por-
tions of the tubular articles 13 to support the arti-
cles in spaced apart, substantially paraliel rela-
tionship to each other and te the handle post 33
on the hollow body and pneumatically connect

the bores -of these hollow articles with the 1nte-_

rior of the hollow body. -

A cross member 48 is mounted on the upper
end of the handle post 33 opposite the end on
which the union nut &5 is threaded and the post
and -cross member together constitute a handle
for mounting the hollow body 28 in the receptacle
10 and removing it therefrom.

‘When g group of hollow articles supported by
the corks 39 on the hollow body 28 have been
dried in the receptacle 18, the cover {5 is raised
and the handie rotated by the cross member 48

to thread the union nut 35 off of the fitting 18
wheresupon the handle, the hollow body and the

tubular articles carried thereby can be removed
as a uynit from the receptacle. 'The dried arti-
cles are then removed from the corks 39 and wet
articles mounted in the corks and the assembly

including the handle, the hollow body and the wet
articles is then placed ‘in the receptacle 10 and

the handle rotated to thread the union nut 35
- onto the fitting §8. The cover 5 is then closed
and the Wet articles subjected to a drying oper-
qtion. . f
An electrically operated heatmg element 4§ is
mounted on the base 12 within the receptacle 11

and the wall 28 of the receptacle {{ is provided in

its side opposite the receptacle {8 with an epening
- 42 of sufficient size to pass the heating element

o
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wall 26 of the receptacle 11.

4

ing 42 when the device is in operation. The slide
43 may be supported against the outer side of the
wall 26 by suitable means such as the flanged
gllides 44.

A bafiie wall 45 is disposed in the receptacle {1
adjacent to and spaced from the side of the recep-~
tacle wall 26 which is in contact with the recep-
tacle 10. This baffle wall 43 extends downwardly
to the bottom wall or base 12 but terminates
short of the top wall 46 of the receptacle {1 s0
that air can flow over the top edge of this bafile

wall and downwardly through the space hetween
the baflle wall and the adjacent side of the side
The baffie wall 45

extends transversely from one side to the other

of the receptacle ti and the upper end of this

bafile wall is bhent outwardly away from the adja-
cent side of the receptacle fo provide an enlarged
space at the upper end of the baffle wall. The
contacting sides of the receptacles {0 and (§ are
provided near the lower ends of the receptacles
with registering openings 47 and. 48 through
which gir may flow from the space between the
baiffle wall and the adjacent wall of the recep-
tacle fi into the interior of the receptacle 19
near the hottom end of the latter receptacle.
With this arrangement, air flows into the re-
ceptacle 1l through the lower portion of the
opening 42, past the heating element 44, over the
upper edge of the baffle wall 45, downwardly
through the space between the bafile wall 45 and
the adjacent side of the receptacle 11, and
through the openings 47 and 48 into the interior

- of the receptacle 1@ near the lower end of this

receptacle. The air then flows upwardly through
the receptacle {8 and into the upper ends of the
tubular articles 13, downwardly through the
bores of these tubular articles into the hollow
body 28 and from the hollow body 28 through the

‘bore 35 in the handle post &2, through the hollow

fitting 18 and thence through the tubular forma-

~tion 22 to the flexible conduit 2§ through which

it is:drawn to the. suctwn devwe used for applying
suction to the drier.
A temperature responsive sw:ttch 50 is mount-

- ed in the receptacle 11 and disposed in the en-

- 80
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largement at the upper end of the space between
- the baffle wall 4% and the adjacent side of this

receptacle, a pilot light 51 and a manually op-
erated switch 52 are also mounted on the side
wall of the receptacle Ii. A two wire extension

cord 52 has at one end a convenience outlet

blug 54 and is carried at its opposite end through
a grommet 55 mounted in an aperture in the
wall 26 of the receptacle 1I. One wire 56 of the
extension cord is connected to one side of the
manually operated switch 52 and the other
wire 971 of the extension cord is connected to
one side of the pilot light 51 and to one side
of the heating element 41. A wire 58 connects
the opposite side of the heating element to the

- opposite side of the pilot light 51 and a wire 59

- fure responsive switch 58.

70

therethrough when it is necessary to replace the

latter.
side wall 28 over the opening 42 to restriet the
size of this opening and provide a restricted air
passage opening at the bottom end of the open-

‘An adjustable slide 43 is mounted on the

75

connects the wire 58 to one side of the tempera-
A wire €8 connects
the opposite side of the temperature responsive
switch back to the side of the manually operated
switch 52 opposite that to which the wire 56 is
connected. With this arrangement the manu-
ally operated switch 52, the heating element &1

and the temperature responsive switch 50 are

connected in series with each other, but the pilot
licht §f is connected in series with the manual-

1y operated switch 52 and the temperature re-

sponsive switech 58 but in parallel with the heat-
ing element &1 so that, while it will be exten-
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guished upon opening of either the manually
operated switch or the temperature responsive
switch its resistance is not included in the ener-
gizing circuit for the heating element.

The temperature responsive switch 30 is ad-
justable by suitable means such as the set screw
61 but, as it may be of a construction well known
to the art, a detailed description thereof is con-
sidered unnecessary for the purposes of the
present disclosure. |

A temperature indicating device or thermom-
eter 62 is mounted in the wall 26 of the recepta-
cle |1 and exposed to the air. flowing through
the space between the baffle wall 45 and the
adjacent side of the receptacle 1{ to indicate
the temperature of the drying air. |

The invention may be embodied in other spe-

- cific forms without departing from the spirit

or essential characteristics thereof. The pres-
ent embodiment is, therefore, to be considered
in all respects as illustrative and not restrictive,
the scope of the invention being indicated by
the appended claims rather than by the forego-
ing description, and all changes which come
within the meaning and range of equivalency of
the claims are, therefore, intended to be em-
braced therein.

What is claimed is:

1. A drier comprising a first receptacle hav-
ing a side wall, 2 bottom wall at one end and a
hinged cover at its other end, a hollow fitting
secured fo said bottom wall within said first
receptacle and having an open upper end and
external screw threads thereon, a tubular con-
duit extending from said fitting to the exterior of
said first receptacle for connecting a suction
device to said fitting, a hollow body having a
small thickness relative to the depth of said
first receptacle and having a bottom wall and
g substantially flat top wall provided with a
plurality of apertures, a handle extending
through said hollow body and having a length
slightly less than the depth of said first recepta-
cle, an internally screw threaded union nut on
said handle adjacent the bottom wall of said
hollow body, said union nut being threadable
onto said hollow fitting for supporting said han-
dle and said hollow body in said first receptacle
with said hollow body adjacent the bottom wall
of the receptacle, said handle having a fluid
passage therein connecting said hollow fitting
to the interior of said hollow body, apertured
corks mounted in the apertures in the top walil
of said hollow body for receiving ends of tu-
bular articles and supporting such articles with
their bores in communication with the interior
of said hollow body, a second receptacle hav-
ing one side disposed against one side of said
first receptacle and having an opening therein
adjacent its bottom end and at a location spaced
from said first receptacle, an electric heat-
ing element in said second receptacle near the
bottom end of the latter, a baflle wall in said
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second receptacle adjacent to but spaced from

said one wall of the second receptacle and ex-
tending from a location near the upper end to
the bottom end of said second receptacle, said
one wall of said first receptacle and said one
wall of said second receptacle having register-
ing openings therein near the bottom ends of
said receptacles for the passage of air through
the first mentioned opening in said second
receptacle, past said heating element, over the
top end of said bafle wall and downwardly
through the space between said baffle wall and

6o
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sgid one wall of said second receptacle into
said first receptacle through said registering
openings, a temperature responsive switch ex-
posed to the air in the space between said bafiie
wall and said one side of said second receptacle,
a pilot licht and a manually operated switich
mounted on said second receptacle, and an ener-
ogizing circuit for said heating element connect-
ing said temperature responsive switch and said
manually operated switch in series with said
heating element and said pilot light in series
said switches but in parallel with said heating
element. | |

2. A drier comprising an annular side wall hav-
ing an opening intermediate its ends, a bottom
wall secured to said side wall and closing one end
of said receptacle, a removable cover closing the
other end of said receptacle, a hollow fitting
mounted on said bottom wall and disposed with-
in said receptacle, conduit means extending from
said fitting to the exterior of said receptacle and
communicating interiorly with the interior of said
fitting for the application of suction to said fitting,
means providing a screw-thread connection at the
end of said fittingremote fromsaid bottom wall, air
heating means outside of said receptacle and ad-
jacent said side wall opening for supplying heated
air to the inferior of said receptacle in replace-
ment of air drawn out of said receptacle through
said hollow fitting, and a carrier disposed with-
in said receptacle and mounted on said fitting,
said carrier comprising a post threaded at one end
into said screw-thread connection and extending
from said hollow fitting to a location adiacent
said removable cover, a handle extending trans-
versely of said post at the other end thereof, and -
a hollow body mounted on said post adjacent said
one end of the post and having a flat top wall
disposed substantially perpendicular to said post
and provided with spaced apart apertures, and
apertured corks mounted one in each of the aper-
tures in said top wall, said post having a fluid
passage therein extending from said one end
thereof to the interior of said hollow body placing
the interior of said hollow body in communica-
tion with the interior of said hollow fitting.

3. A drier comprising an annular side wall hav-
ing an opening intermediate its ends, a bottom
wall secured to said side wall and closing one end
of said receptacle, a removable cover closing the
other end of said receptacle, a hollow fitting
mounted on said bottom wall and disposed with-
in said receptacle, conduit means extending from
said fitting to the exterior of said receptacle and
communicating interiorly with the interior of said
fitting for the application of suction to said fit-
ting, means providing a screw-thread connection
at the end of said fitting remote from said bot-
tom wall, air heating means outside of said re-
ceptacle and adjacent said side wall opening for
supplying heated air to the interior of said re-
ceptable in replacement of air drawn out of said
receptacle through said hollow fitting, a carrier
disposed within said receptacle and mounted on
said fitting, said carrier comprising a post
threaded at one end into said screw-thread con-
nection and extending irom said hollow fitting to
a location adjacent said removable cover, a han-
dle extending transversely of said post at the other
end thereof, and a hollow body mounted on said
post adjacent said one end of the post and having
a Hat top wall disposed substantially perpen-
dicular to said post and provided with spaced
apart apertures, and apertured corks mounted
one in each of the apertures in said top wall, said
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post having a fluid passage therein extending
from said one end thereof to the interior of said
hollow body placing the interior of said hollow
body in communication with the interior of said
hollow fitling, and said air heating means com-
prising a second receptacle having a side wall con-
tacting the side wall of the first-mentioned re-
ceptacle and provided with an opening register-
ing with the opening in the side wall of said first-

mentioned receptacle, a heating element in said j

second receptacle, a manually operated switch
and a temperature responsive switch mounted on
said second receptacle, and an energizing circuit
for said heating element including said manually
operated switch, said temperature responsive
switch and said heating element in series.

4. A drier comprising a receptacle having a
bottom wall and a removable cover, a hollow fit-
ting mounted on said bottom wall, conduit means
extending from said fitting to the exterior of
said receptacle and communicating interiorly
with the interior of said hollow fitting for the
application of suction to the latter, said receptacle

5
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having an opening therein for admitting air there-

to to replace air drawn out of said receptacle
through said hollow fitting, air heating means dis-

posed adjacent said opening, and a carrier dis-
posed in said receptacle and detachably mounted
on said hollow fitting, said carrier comprising &
hollow body communicating interiorly with -the
interior of said hollow fitting and having one end
wall disposed adjacent said fitting and a second
end wall spaced from said one end wall at the
side of the latter remote from said fitting and
provided with spaced apart apertures, a handle
extending from said hollow body in 2 direction
away from said fitting, and means mounted in
said apertures for receiving ends of tubular ar-

- ticles and supporting such articles with their bores

in communication mth the interior of said hol-

low body.
EDWARD W GRAY
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