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(Received August 22nd, 1960).

A previous report! described a mixer capable of producing an almost infinite number
of systematically variable gradients, simple or compound, fdf use in chr_omatography.
It comprised a ring of nine seria.lly connected cylindrical chambers, the contents of
which were stirred magnetically or by rotating paddles as liquid flowed from one to
another to maintain hydrostatlc equilibrium  in response to the removal of liquid
from one end of the series. The shape of the gradient was determined by the con-
centration initially introduced at each position, and any number of different solutes
could be given independent gradients in the emerging liquid. This communication
presents a more compact version that is simpler and less eXpensive to ‘construct,
a.lthough identical in its theoretical aspects. In the new des:gn nine rectangula.r
chambers are arranged lmea.rly, and mixing is accomphshed by the oscﬂla.tlon of
a line of stirrers in a manner similar to that of a windshield wiper.

Fig. 1 provides end and top views of a mixer constructed of Lucite and capable
of holding 1200 ml. The sides and ends of the tank are 1/4 in. thlck the bottom 3/16 in.
Elght pa.rtltlons of 1/8 in. Luc1te d1v1de the 1nter10r mto cha.mbers measunng
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"Fig. 1. -
Io X I0 X 1.5 cm. The stirring unit is a comb-like assembly of nine Lucite rods (A);
1/8 in. in diameter, mounted in a 1/4 in. rod that is supported at its ends by inserts

of:3/32. in. stainless steel wire that rest in 1/8 in. slots in the end walls of the tank.
One of these inserts extends beyond the end of the tank and is bent and soldered to
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fﬁ form a ﬂat loop (B) ina plane perpend1cular to the ax1s of the I /4 in. rod Wxthm thlS
"_E'loop moves a brass sleeve (C), rotating freely on a steel pm ﬁxed to a steel arm, _wh1ch
s in turn’ attached to the shaft of a 60 r.p.m. Cramer double torque (60 in, oz. at
:}‘“‘JI T.p. m.) synchronous ‘motor. As the ‘motor shaft ‘turns, the. pin moves.in a I: .5 in.
.c1rc1e, 1mpartmg aback and forth motion to the st1rr1ng assembly ‘A marked dlfference "
" between the forward and backward speeds prevents the bulldmg up of sizable waves |
“and aids. mixing by causing a vertical circulation of- the 11qu1d in the direction, at
jthe bottom of the chamber, of the more rapld motion. The 1/8 in. st1rr1ng rods used
~in this model have proved adequate. for mixing -1 M NaCl ‘with water, but liquids’
B} dlffermg greatly in density will require the use of paddles instead of rods. Paddles;._
'E-would be needed, also, for larger mixers. In such cases the st1rr1ng un1t can be cut as ‘
Ta smgle piece from a sheet of Lucite. - SRR : B
I - Entrance and emt holes (D) are 3/16in. in dlameter and are. located at opp051te :
z;.ends of the floor of each chamber. The Teflon stopcock: plugs (E) are I in. in diameter,
f-,_w1th 1/2 in. shanks Off center channels, 3/16 in.-wide and 1/16 in. deep,'in the flat,
v upper surfaces of the. plugs connect exit and entrance: holes of ad]acent chambers
when the. stop-cocks are in the open’ pos1t10n In the closed pos1t1on only one of. the;_'
holes of a given pair. remains connected w1th the channel “The rounded ends of each °
{ ‘channel correspondmg also to the’ pos1t1ons of ‘the holes, are’ centered on radii of the °
: Teﬂon plug 120° apart. Neoprene “O” rings (F), I in. in dlameter prevent leakage
to the exterior. The plugs are supported in-a 3/8 in. Luc1te plate and are pressed
agamst the holes in: the bottom of the tank by 1/2in, “O™ rings (G) that are compressed;f
“by. tlghtemng the ten screws (only one is shown) that fasten the stopcock’ assembly '
‘to the. tank These screws: pass- through the centers of the sections of 5/8 i in; Luczte',.
“rod that serve as. stops (H) for the stopcock handles The tank is covered with a 1/8in.
';Luc:te plate (not shown) contammg one or more. holes to accommodate a glass or.
";,plastlc outlet tube (see. Tef. 1). A leveling bubble should be mounted ‘on the top:";
',surface of the: cover and- two small I.uc1te studs on its bottom surface to fit into.
' dlagonally oppos1te corners of the. tank A1 /2 in. steel rod fastened along the bottom
r_.of the stopcock plate prov1des a means of mountmg the apparatus on a vert1ca.1' g
: supportmg rod. : SRR
; The mixer can be constructed w1th ﬁaed channels instead of stopcocks 1n whlch“
. case the holes are stoppered with removable plugs while the chambers are. bemg,_
filled?. However thlS w111 result in a 51gn1ﬁcant loss in operatmg convemence

SUI\IMARY

:-,'ZiAn 1mproved de51gn for a- n1ne chambered vanable -gradient - mmer, employmg a'
ai-smgle osc111at1ng stxrrer umt and eas11y made stopcocks, is descnbed ' S
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