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-Richmond, - Calif., -assignors to-Cutter Labora-
“tories, Berkeley, Calif., a eorporatwn ‘of Cali-
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Apphcation ‘Deeeinber 22, 194'7 -Seérial No. 793 160

_4 Gl_a.une.

This ‘inventioh relates to,~and-in general-has
for its object the provision of a machine for fill-
ing-vials-with a predetermined quantity of vac-
-eifie-such as, for example, smallpox vaccine.

“More specifically, the object ofthis -invention -
i§*the:provision of a filling machine wherein -a
‘pan-containing -the vaccine is-enclosed -under--a
“bell jar with-one or more inverted vials supported
"Immediately above the ‘pan,-and wherein means
“are provided for-evacuating the bell jar- and-vials, -
~then’immersing the-lower-open ends-of the vials
-in’ the vaccine, and finally subjecting the bell jar
and-its ‘contents-to- a- predetermined differential
-pressure:by-connecting-the: bell: jar-with-a sealed
~flask-econtaining-air under-atmospheric-pressure.
. ~'The -invention - ‘possesses ~other ‘advantageous
features, some of which with the foregoing’ will
be set forth at'length in the following description
where thatform of the invention which has been
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-}-cme v1als I'l havmg olosed upper: ends.
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The vials

1T -are . held in- cylmdrlcal bundles each of . a di-
“ameter slightly less than the diameter of- the
-holes- 19,-by-coil springs ‘18, these springs also
~Serving- as means for. suspendmg the vial bundles

---from the dISC (3.

Threaded to the disc 13 con-

' l'centrlcelly therewith.is- a hand grip or handle 189.
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selected for illustration in the drawings accom-+20-

panying and foiming a part of ‘the present speci-
_fication is outlined in full. In said drawmgs one
“form of the invention'is shown but it7is "to be
understood that it is not 11m1ted to such “fori,

may be-embodied In a plurality of forms.
Referrmg to the drawings: |
Flg 1 is a front elevatwn of a mechme em-
“bodying the objects of our invention with s por-

- ~a-Ppinion -28.

*Surreundmg -this.- assembly and seated on the
table 5 is-a bell. jar 21 provided at its.upper end
with.g,- he;ndle 22. . In.accordance with standard

-practice an-air tlght seal between .the peripheral
ﬂange of the. bell jar-and the table 5 is obtained
by coating -the lower face of the flange W1th a
'--~=ﬁ1m of grease.

-Jon the shaft T:intermediate its ends.

Meunted within -the .cabinet 1 is a. U-shaped
‘bracket 23, and Jeurna,led thereto s a. shaft 24.
Keyed to the shaft 24 intermediate its ends is a
pinion-23 arranged to.-mesh with a. rack-26 formed
Also. keyed

10 the shaft 24 is a.gear 21 arranged to mesh with

it

-Journaled -in-.the. instrument. panel

27and the bracket 23 is a drive shaft 29 prowded
“at its outer end with a crank 31,

the pinion 28

l'bemg fastehed to the . inner end of this shaft.
since the invention+as set -forth in 'the claims, 25 It will be seen that as. a result of this construc-

“tion” the’ pan 10 can be raised and lowered by
mmply turning -the. cra,nk 31 in ‘the proper. di-
“Tection.

Mounted within the ¢abinet | is a small pipe

tlon of its bell jar broken away, better to illus- g, 32, one end of which extends through the table 5

trate its construction.

Fig. 2 is a vertical mid-section taken on the
Iine 2—2 of Fig. 1.

Fig. 3 is a horizontal section of the bell jar

taken on the line 3—3 of Fig. 1.

Fig. 4 is a diagrammatic illustration of the
vacuum system forming part of our machine.

Fig. 5 is a perspective view of a number of vials
held in a cylindrical bundle by a coil spring re-
tainer and ready for filling. |

The machine shown in these various figures

comprises a rectangular cabinet { including a

control panel 2, a top 3, and a rear wall 4.
Mounted on the top 3 is a table 5 and associated
with fhese members is a bearing 6. Journaled in

the bearing 6 is a shaft T and mounted on the
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and communicates with the interior of the bell
jar 21, and the other end of which communicates
with a pipe 33. The pipe 33 communicates at
one end through a valve A with a suitable source
of vacuum, and at its other end through a valve
B with a jar 34 and with g valve C. The valve
C is in furn connected through a pipe 25 and an
air filter 36 with an intake 37 of atmospheric air.
Communicating with the pipe 32 is g pressure
gauge 38 mounted on the control panel |I.

The operation of the machine above described
is briefly as follows:

With the bell jar 21 end rack 12 removed the

'_ pan 10 is partially filled with the desired vaceine
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upper end thereof are four radially extending

arms 8 having upwardly bent outer ends 9 which
together serve as a support for a pan (0 contain-
ing a body 11 of vaccine. |

Seated on the table 5 is a rack generally desig-
nated by the reference numeral 12, and consist-
‘ing of a disc 13 supported by feet {4. PFormed
throughout the area of this disc is a number of

50

The rack 12 is loaded with bundles of inverted
vials and placed in position over the pan 19. At
this stage the pan 10 should, of course, be in its
lowermost position so that the lower ends of the
vials are well above the vaccine level. This hav-
ing been done, the control panel should be checked
to be certain that valves B and C are in their
closed positions. Following this, the bell jar 21
is sealed over the table 5, and the valve A opened
S0 as to partially evacuate the bell jar and each

holes {5 for the reception of bundles {6 of vac~ 88 of the vials 17,




2,644,416 Toe

3

In the meantime the valve C has been opened
o sufficient length of time to completely fiil the
jar 34 with filtered air under atmospheric pres-
sure. /

With the bell jar partially evacuated and the
jar 34 under atmospheric pressure, the pan 10
is elevated so that the lower open ends of the vials
{1 are well below the level of the vaccine.

Following this, and with the valves A and C
in their closed positions, the valve B is opened
to permit air under atmospheric pressure from
the jar 34 to flow into the bell jar 21 and to in-
crease the pressure thereunder by a fixed, al-
though not necessarily known amount. This in-
crease in pressure will, of course, result in foreing
vacecine up into each of the vials 17. Finally, the
pan i0 is lowered so that the vaccine therein
clears the lower ends of the vials and the vaive

C is opened, whereupon the vaccine is forced far-

ther up each vial, due to the fact that it is under
the influence of atmospheric pressure. The bell
jar can then be removed and each vial fiame
sealed. |

By resorting to this expedient, it becomes
readily possible to uniformly fill each vial with
5 substantially predetermined quantity of vaccine
without regard to exact degree to which the bell
jar is evacuated. The important factor is that
by the use of the jar 34, the differential pres-
sure by which the vials are filled is always sub-
stantially constant, regardless of the degree 1o
which the bell jar is initially evacuated. This
differential pressure, of course, depends upon the
ratio between the volumetric capacity of the bell
jar 21 and of jar 34, and can be readily varied
by the use of jars 38 of different sizes. |

We claim: |

1. A machine of the character described com-
prising: a table; a bell jar seated on said table;
a pan disposed cver said table within said bell
jar: a rack suspended over said pan and arranged
to hold a vial in inverted position within the
confines of said pan; means for effecting relative
vertical movement between said pan and said
rack; means for partially evacuating said bell jar
and said vial; and means for introducing into
said bell jar a predetermined volume of air under
a predetermined pressure.
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9. A machine of the character described com-
prising: a table; a bell jar seated on said table;
a pan disposed over said table within said beil jar;
means for supporting a vial in inverted posi-
tion within said bell jar over said pan; means
for elevating said pan over the lower open end

“of said vial; means for partially evacuating said

bell jar and said vial; and means for introducing
into said bell jar a predetermined volume of air
under atmospheric pressure.

3. A machine of the character described com-
prising: a table; a bell jar seated on said table;
a pan disposed cver said table within said bell
jar: a rack seated on said table, said rack peing
arranged to support a vial in inverted position
over said pan: means for elevating said pan to
a level wherein its upper edge is above the lower
open end of the vial; means for partially evacuat-

"~ ing said bell jar and said vial; and means for

introducing into said bell jar a predetermined
volume of air under a  predetermined known
pressure. .
4. A machine of the character described com
prising: a table; a vertical shaft extending
through said table: a pan supported on the upper
end of said shaft; a rack seated on said table,
said rack being arranged to support a bundle of
inverted vials over said pan; a bell jar seated
on said table over said pan and rack; means
associated with said table for elevating said shaft
and said pan; a container mounted beneath said
table: means for connecting said bell jar with a
source of reduced pressure; and means for selec-
tively establishing communication between said
container and a source of air under atmospheric
pressure and bstween sald container and said
bell jar. |
o BYRON EMERY.
WAYNE L. ELDER.
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