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2,692,820 

METHOD AND MEANS FOR EFFECTING 
AUTOMATIC FRACTIONATION 

Clayton D. Alway and William J. Haines, Kala 
mazoo, Oliver R. Woods, Scotts, and Norman 
A. Drake, Kalamazoo, Mich, assignors to The 
Upjohn Company, Kalamazoo, Mich., a corpo 
ration of Michigan 

Application October 28, 1950, Serial No. 192,722. 
(C. 23-30.9) 17 Clains. 

1. 
This invention relates in general to analytical 

equipment and more specifically to an automatic 
instrument employing refraction and differen 
tial absorption of electromagnetic radiation for 
detecting, separating and collecting in fractions 
the effluent from a fractionating column. 
The process of separating and collecting in 

fractions eluted compounds from a fractionat 
ing column has heretofore been conducted Sub 
stantially manually. Thus, the continuous pres 
ence of a skilled operator for changing the re 
ceptacles in which the product is collected, for 
changing the solvent being introduced into the 
column, and for filling the proper number of 
receptacles with any given Solvent and/or solute 
as products of the fractionation has been neceS 
sary where such processes have formerly been 
desired. However, due to the slow action of a 
fractionating column, an operation involving 
same often extends over a period of Several days : 
during much of which time the operator is fre 
quently idle. Furthermore, unless shifts of op 
erators are provided beyond the normal Working 
hours, the process must be stopped overnight 
which often introduces further complications. 

Accordingly, it becomes apparent that the pro 
vision of an entirely automatic instrument which 
can be pre-set by an operator to effect the above 
mentioned operation and then be disregarded, 
would not only relieve the operator for other 
work, but would also permit continuous opera 
tion of the process over extended periods of time. 
By the equipment hereinafter disclosed, collec 
tion of a series of fractions, which Would re 
quire days by ordinary procedures, may now be 
accomplished in a few hours. 
Accordingly, a primary object of this inven 

tion is the provision of an instrument for auto 
matically separating and collecting the respec 
tive compounds eluted from a fractionating col 
U. 

A further object of this invention is the pro 
vision of an instrument, as aforesaid, having 
means for supporting a plurality of Containers 
for collecting eluted compounds and further 
means for automatically positioning said con 
tainers during the collection of Said eluted Con pounds. 
A further object of this invention is the pro 

vision of an instrument, as aforesaid, having 
means for automatically controlling the amount 
of eluted compounds collected by said individual 
containerS. 
A further object of this invention is the pro 

vision of an instrument, as aforesaid, having 
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means for introducing in a predetermined Se 
quence a variety of solvents into a fractionating 
Column. 
A further object of this invention is the pro 

vision of an instrument, as aforesaid, having 
means for controlling the period during which 
any particular solvent is directed into said frac 
tionating column and, accordingly, the number 
of containers which are filled with discharge 
from the column including a particular Solvent. 
A further object of this invention is the pro 

vision of an instrument, as aforesaid, having 
means insuring a continuous Supply of a given 
solvent to the fractionating column. 
A further object of this invention is the pro 

vision of an instrument, as aforesaid, which 
can be operated over a relatively long period of 
time without constant attention from an Opera 
tor. 
A further object of this invention is the pro 

vision of an instrument, as aforesaid, which 
greatly reduces and greatly simplifies the Sepa 
ration and collection in fractions of compounds 
eluted from a fractionating column, over meth 
ods and means presently available. 
Other objects and purposes of this invention 

will become apparent to persons familiar with 
this type of operation upon referring to the ac 
companying drawings and upon reading the fol 
lowing Specification. 
For illustrations of a preferred embodiment of 

our invention, attention is directed to the ac 
companying drawings in which: 

Figure 1 is a broken side elevation view of an 
automatic instrument for detecting, separating 
and collecting in fractions compounds eluted 
from a column, including schematically a por 
tion of the electric circuitry involved. 

Figure 2 is a sectional view Substantially 
taken along the line TI-II of Figure 1. 

Figure 3 is a sectional view Substantially 
taken along the line III-III of Figure 2. 

Figure 4 is a sectional view Substantially 
taken along the line IV-IV of Figure 3. 

Figure 5 is a sectional view substantially 
taken along the line W-V of Figure 2. 
Figure 6 is a sectional view Substantially 

taken along the line WI-VI of Figure 5. 
Figure 7 is a sectional view Substantially 

taken along the line WTI-VII of Figure 5. 
Figure 8 is a sectional view substantially 

taken along the line VIII-VIII of Figure 5. 
Figure 9 is a sectional view Substantially as 

taken along the line IX-IX of Figure 6, and for 
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convenience in showing is rotated approximately 
90 degrees in a counterclockwise direction. 

Figure 10 is a sectional view taken along the 
line X-X of Figure 9. 

Figure 11 is a sectional view as taken along the 
line XI-XI of Figure 10. 

Figure 12 is a sectional view taken substan 
tially along the line XII-XII of Figure i. 

Figure 13 is a fragmentary view of a tape and 
means associated therewith for recording: perma 
nently and Visually the operation of the instrut 
ment to which this invention relates. 

Figure 14 is a sectional view Substantially as 
taken along the line XV-XIV of Figure. 1. 

Figure 15 illustrates diagrammatically a cir 
cuit energizing the fill control lamp. 

Figure 16 illustrates diagrammatically the elec 
tric circuit responsive to the filling of an individ 
ual container for effecting moving of the next. 
successive container into filling position. 

Figure 17 shows diagrammatically a circuit 
adapted for use to distinguish the differential 
between the radiation passing through the sample 
being tested and through a standard. 

Figure 18 represents the counter circuit to 
gether with the means directly connected thereto. 

Figure' 19 represents a suitable power supply 
circuit. Figure 20 represents a Schematic diagram of 
the entire mechanism showing primarily the rela 
tionship between the various portions of the elec 
trical circuit together with their functional as 
Sociation. With the mechanical parts. 

Figure 21 illustrates the recorder connections. 

GENERAE, ESCRIPTION: 
In meeting those objects and purposes here 

tofore mentioned, as well as others incidental 
thereto and aSSociated therewith, We have pro 
vided a device having a conveyor, such as a cir 
cular turntable, for Supporting a plurality of 
open containers and for moving Said containers 
sequentially into and out of position for filling 
thereof. Means are provided for Supporting, re 
ceptacles containing the Several solvents to be 
used in the fractionating process. Further means 
are provided for Supporting a fractionating, col 
Umn into which said solvents are directed. A 
differentiating head is disposed between the frac 
tionating column and the container being filled 

The differentiating head at a given moment. 
is provided with means for determining, when 
the concentration of eluted material being sep 
arated from the fractionating column by a par 
ticular Solvent rises to, or drops below, a pre 
determined value. The differentiating head then 
initiates action to change the Solvent. and posi 
tions another container for collection of further. 
Solvents and eluted compounds dissolved there 
in. The differentiating head in the specific em 
bodiment here chosen for illustrative purposes 
comprises a source of electromagnetic radiation 
of a wavelength absorbable in the compound 
desired and means responsive to the differential 
in absorption of such radiation passing (1) 
through one transparent cell containing the Sol 
vent and the said coin pound and (2) through 
another transparent cell containing only Solvent. 
However, it will be appreciated as the detailed 
description progresses that the apparatuS and 
method may also. utilize other types of radiation. 
energy as light of other Wavelengths: Or an elec 
tron beam, and other characteristics than ab 
Sorptiveness, of the material being Sought a.s. its 
power of optical or magnetic rotation or index 
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4. 
of refraction, and these items will be selected 
according to the characteristics of the material 
being Separated. 
An electrical System which effects and controls 

the Operation of the Several parts, comprises first, 
a counting device by which the Solvent control 
Valves are changed. When a predeterrained nun 
ber of containers have been filled with the prod 
lucts of the fractionating column, and secondly, 
nearls responsive: to control of the differentiat 
ing head to, block operation of the counting de 
vice so long as Said products maintain certain 
preselected absorption characteristics. A re 
corder is also provided independently of the valve 
changing Ineans for indicating and recording the 
amount of Said. eluted material in the column 
effluent at any given time. The recording means 
is here shown as visual, but it could also be 
audible. 
Means are also herein provided for urging the 

solvents from their respective receptacles into 
a. collecting chamber attached to the inlet end 
of the fractionating column, and for maintain 
iing a constant Solvent level in Said chamber... . 
For the purpose of convenience in the de 

tailed description which follows, the terms 
“upper' and “lower,' as used herein will be 
understood to refer to the instrument when 
in its normal operating position, as appearing 
in Figure 1. The terms “inner' or "inwardly.” 
and “outer' or “outwardly' shall have refer 
ence to the geometric center of the instrument, 
40 or parts thereof. 
The method and device here disclosed may b8 

used for either partition chromotography or the 
adsorption chromotography, or for other meth 
ods of Solvent extraction wherein deterraina 
tion of the amount of eluted material present at 
a given time in the discharge froin the colurian 
may be desired: - 

CONSTRUCTION 

Turntable and mechanical portion of its actuat 
ing mediaS 

As shown in Figures 1, 2, 3, 4 and 5, the turn 
table -, which supports, and moves a plurality 
of containers f2 is rotatably supported upon a 
central pivot post. 3; which is in turn mounted 
upon and secured to the base plate EA whereby 
Said turntable: is free: to rotate in: a horizontal 
plane. The purpose of the turntable and parts 
aSSociated thereWith is to move the containers 
f2. Supported thereon Successively into position 
for reception, one at a time, of liquid, released 
from a fractionating column. and passing 
through a differentiating head 6. 

Although: a, circular turntable is. Specifically 
shown, for illustrative purposes, only, as the 
means Supporting the containers 2, to be filled 
with the solution flowing from the fractionat 
ing column, it will be readily realized that other 
conventional, conveyor means, such as a straight 
line, conveyor, may be used - alternatively. Within 
the Scope of this invention. 
The turntable is comprised of a circuiar 

top. plate or disk. . (Figures 1 and 2) having an 
open center, through which the pivot post 3 may 
extend. The disk is secured, as oy welding, 
to a Support, sleeve 8, which is rotatably sup 
ported upon the pivot post 3. by means of the 
bearings 9. The top disk f, which is coaxial 
With the pivot post 3, is provided with a plurality 
of preferably equally spaced container openings 
2. disposed along, and slightly inwardly of, the 
peripheral edge 22 of the disk , said, container 



2,692,820 
5 

openings 2 being equidistant from the axis 
thereof. The openings 2 are preferably circular. 
and identical in diameter. 
The peripheral edge 22 of the disk is pro 

vided with a plurality of equally spaced cams 
or projections 23 lying within the plane of the 
disk and extending radially and equidistantly 
therefrom. The projections 23 are equal in 
number to the number of openings 2 in the 
disk f and are preferably, but not necessarily, 

s 

0. 
aligned with said openings along respective radii 
of the disk. 
A micro-switch 2, having a roller contact 3, 

is supported, as hereinafter described, adjacent 
to the turntable if so that said contact 3 is in 
continuous engagement with the peripheral edge 
22 of the disk . The Switch 2 is arranged 
so that it will be normally “closed' when the 
roller contact 3 is engaging the edge 22 be 
tween any pair of projections 23, and normally 
open when said contact is engaged by a projec 
tion. 23. 
The turntable is also provided with inter 

mediate and lower container support rings 24 
and 25 respectively, which are spaced down 
wardly from, and suspended upon, the disk 
by means of the connecting rods 26. The inter 
mediate and lower rings preferably have out 
side circumferences substantially equal to the 
cirumference of the disk 7 and are coaxial with 
the pivot post i3. The intermediate ring 24 
is provided with a plurality of container open 
ings 2 therethrough, which openings are Sub 
stantially equivalent in size, radial disposition, 
and vertical alignment with the container open 
ings 2 in the plate (Figure 5). Thus, con 
tainers 2, such as test tubes, inserted through 
the container openings 2 will also extend 
through the container openings 2. 
The lower ring 25 is provided with sufficient 

horizontal surface and is so disposed to engage 
and support the lower ends of the containers 2 
When they are positioned within the openings 
2 and 27. Convenient means, such as the rub 
ber bumpers 28 (Figure 5), may be inserted 
through appropriate openings of the lower ring 
25 for the purpose of cushioning the support of 
the container 2. 
A circular gear 29 (Figures 2, 4 and 5) is Se 

cured to the bottom of, and is coaxial with, the 
support sleeve 8 upon which the disk if is 
mounted. Thus, rotation of the gear 29 effects 
a rotation of the disk and the rings 24 and 
25 suspended therefrom. The gear 29 is engage 
able with and rotatable by the Worim gear 3i 
secured upon a horizontal shaft 32 (Figures 2, 
3 and 4). The shaft 32 is rotatably Supported 
adjacent to one end thereof upon the vertical 
end plate 33, which is in turn supported upon 
the base plate f4 in any convenient, conventional 
manner. The other end of the shaft 32 is rotat 
ably held in a bearing Support 34 which is 
mounted upon a horizontal support plate 35 (Fig 
ures 1, 2, 3 and 4) mounted between and upon 
said end plate 33, another end plate 36 and the 
pivot post 3. An electric motor 37, or similar 
means, is secured upon the base plate & beneath 
the support plate 35 so that its shaft 38 is prefer 
ably parallel with and directly below the shaft 
32, and extending toward the end plate 33. A 
stub shaft 39, which is coaxial with, extends to 
ward, and is spaced slightly from, the motor shaft 
38, is rotatably supported by means of the bear 
ings 4 mounted within the end plate 33. Both 
the Worm shaft 32 and the stub shaft 39 extend 
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6 
through and beyond the Outer side of the end 
plate 33 for engagement by, and Support of, a pair 
of pulleys 42 and 43, respectively, which are 
mutually engaged by a chain 44 or similar drive 
means (Figures 1 and 3). 
A clutch 45 (Figures 1, 3 and 5) is mounted 

upon the motor shaft 38 and the stub shaft 39 
between the motor 37 and the end plate 33 to 
effect intermittent, controlled rotation of the 
Worm gear 3f. 
In this particular embodiment, the clutch 45 

(Figures 3 and 4) is comprised of One circular 
clutch plate 46 mounted upon and rotatable with 
the motor shaft 38, and another circular clutch 
plate 47 is mounted upon the inner side of the 
end plate 33 around the stub shaft 39. The 
clutch plates 46 and 47 are provided with circular 
cutch bands 43 and 49, respectively, On their op 
posite faces. A circular clutch member 50, hav 
ing a pair of parallel faces 5 and 52, is Secured 
upon the stub shaft 39 between the clutch plates 
46 and 4: for axial movement between tine clutch 
plates 46 and 47. The faces 5 and 52 are en 
gageable with the clutch bands A8 and 49, re 
spectively. Thus, upon appropriate axial move 
ment of the clutch member 50 toward the clutch 
plate 43, the clutch face 5 will engage the clutch 
band 48 in a conventional manner and rotation 
of the notor shaft 38 Will thereby effect rota 
tion of the stub shaft 33. Movement of the 
clutch element 50 toward the clutch plate 4, 
will cause engagement between the clutch face 
52 and the clutch band 49, thereby causing the 
clutch member 50, if rotating, to stop quickly, also 
in a conventional manner. 
The clutch member 59 (Figure 3) is provided 

with a relatively deep, annular groove 53 between 
its two parallel faces 5? and 52. A sleeve 55 
encircles the clutch member 5 within the an 
nular groove 53, thereof, and is rotatably mount 
ed upon the clutch member 50 by means of a, 
bearing 55. A yoke 56 (Figures 3 and 4) ex 
tends about the sleeve 54 and itS arms are piv 
otally secured to the sleeve 54 by means of the 
pins 57. The arms of said yoke 56 are rotatably 
supported at their free ends upon a Substantially 
vertical rod 58 extending therethrough and Se 
cured at its opposite ends to the base plate 4 
and the support plate 35. Accordingly, move 
ment of the yoke 5S in a horizontal plane will 
effect, axial movement of the clutch member 50 
back and forth between the clutch plates 46 
and 5. 
A horizontal bar 59 (Figures 1 and 4) is Secured 

to the yoke 56 and extends therefrom for pivotal 
engagement at its opposite end by the actuat 
ing aim S of the solenoid 62 mounted on the 
base plate . 
A resilient means, such as the Spring 63, is 

connected at one end to the bar 53, adjacent 
to the actuating arm 6, and is anchored at 
its other end upon a post 64s mounted upon the 
base plate A. The spring 63, being under tension 
tends to urge the bar 59 away from the Solenoid 
$g whereby the yoke 36, acting through the pins 
57, urges the face 52 of the clutch member 5 
against the clutch band 29 on the clutch plate 
7, thereby preventing rotation of the clutch 
member 5. Actuation of the solenoid 62 urges 
the bar 59 toward the solenoid, thereby causing 
the face 5 of the clutch member 5 to engage 
the clutch band 48 on the clutch plate 46, where 
upon the motor 37 may effect a rotation of the 
stub shaft 39. 
During normal operation of the instrument 
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0, the motor 37 is in continuous operation and 
the clutch 45 provides for intermittent movement 
of the turntable upon appropriate energization 
of the solenoid 62 by the micro-switch 72 or by 
other means hereinafter described. 

IDIFFERENTIATING HEAD 

The differentiating head 6. (Figures 1, 2 and 
5) is supported upon a horizontal cross bar 
which is, secured to the tops of a pair of parallel 
support bars 70 and Oa, which are in turn mount 
ed., upon the base plate 4 adjacent to the turn 
table. f , so that said head f6. extends over the 
top, disk of the turntable fl. The horizontal 
cross bar if extends laterally beyond the Sup 
port bar 70 and adjacent to the peripheral edge 
22 of the top disk for the support of the micro 
switch 72 in the manner described herein above. 
The differentiating head 6 is divided into 

inner, intermediate and outer compartments 4, 
75 and 76, respectively, by reference to the pivot 
post 3 of the turntable , with appropriate. 
inner and outer partitions 7 and 8 between 
the compartments 74. and 5 and the compart 
ments 5 and 76, respectively. 
A source of radiant energy, such as an ultra 

violet tube 79 (Figures 5 and 6), is centrally 
disposed within the inner compartment and 
is electrically connected in any conventional 
manner to a source of power. As mentioned 
above, the type of radiation may vary Within 
the scope of this invention and may be any type 
or wavelength which will be absorbed, or other 
Wise physically affected, by the compounds be 
ing collected. While it is preferred that Such 
absorption be in a substantially lineal relation 
ship to the concentration of said compounds in 
the eluted solution, other relationships may be 
used where less accuracy is required or upon 
proper compensation of the electrical circuit re 
sponsive to such absorption. However, in this 
particular embodiment for extracting Steroids 
containing a conjugated diene System, e. g., cor 
tical steroids, ultra-violet light having a Wave 
length of 2,537 Angstrom units has been found 
advantageous. A baffle plate 8 is Supported from 
the top. 82 of the differentiating head 6 for pre 
venting said ultra-violet radiation of the tube 79 
from escaping through a vent opening 83 in the 
top 82. A light opening 84 is provided in the 
partition 7 adjacent to the tube 9 through 
which the radiation emanating therefrom may 
pass into the intermediate compartment 75. 
A filter 85 (Figures 5 and 6) is disposed With 

in the intermediate compartment 5 adjacent 
to the light opening 84 in the partition for the 
purpose of controlling the Wavelength of the 
radiation passing into the intermediate compart 
ment 75. However, where the rotary power of 
the eluted material is being utilized, this filter 
may be replaced by any suitable means, as a 
Nicol prism, for polarizing the light from Source 
9 into a selected plane. 
A pair of absorption cells 86 and 87, which 

are preferably mirror images of each other 
(Figures 5, 6, 9, 10, 11 and 14), are disposed 
within the intermediate compartment 5 ad 
jacent to each other and So that radiation ena 
nating from the tube 79 and passing through 
the light opening 84 will be intercepted by both 
of Said cells. Inasmuch as the cells 86 and 8 
are in this embodiment substantially identical, 
only the cell 86, through which the solvent and 
compounds dissolved therein pass, will be de 
Scribed With the understanding that such de 
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8. 
Scription applies in substance to the cell 8 
through which the solvent only passes. 
As shown in Figures 6, 9, 10 and 11, the ab 

Sorption cell 86 is comprised of a block shaped 
body member 88, having a substantially cylin 
drical light passage 89 passing horizontally 
therethrough. The light passage 89 is provided 
With cylindrical portions of enlarged diameter 
at the Opposite ends thereof which are internally 
threaded for reception of a pair of externally 
threaded light gathering elements 9 and 92. 
Filters 93 are disposed in the passage 89 (Figure 
1i) between the elements 9 and 92 and the 
body member 88 so that they provide an absorp 
tion chamber 94 within the body member 88. 
A fluid inlet canal 95, which opens through 

the upper Surface (Figure 9) of the body mem 
ber 88, extends through said body member and 
Communicates with the absorption chamber 94. 
near the bottom thereof. A fluid outlet canal 
96, which opens through the bottom surface of 
the body member 88, communicates with the 
absorption chamber 94 near the top thereof. A 
vent canal 9 : communicates between the top 
Surface of the body member 88 and the outlet 
canal 96. The inlet canal 95, where it opens 
through the top of the body member 88, is pro 
vided with an enlarged portion properly beveled 
for reception of a transfer tube 98 (Figures 9 
and 14) from the fractionating column 5. The 
transfer tube 98 may be held in Snug contact. 
With the walls of the opening of the inlet canal 
95 by any convenient means, such as the clamp 
ing device 99 (Figures 6 and 9) secured to the 
body member 88. Accordingly, solvent and any 
materials dissolved therein flowing from the 
fractionating column 5 through the transfer 
tube 98 enter the botton on the absorption 
chamber 94 through the inlet canal 95 and are 
carried off therefrom through the outlet canal 
93. Therefore, in addition to the fact that the 
absorption cell 86 must be positioned to permit 
light from the tube 29 to pass through the light 
gathering elements 3 and 92 and the absorp 
tion chamber 94 thereof, said cells must also be 
disposed. So that the lower end O of the outlet 
canal 96 is disposed directly over the center of 
the path of the containers 2 mounted on the 
turntable i?. The axes of the light passages. 89 
through the cells 86 and 8 are disposed at an 
angle Which converges at a point substantially at 
the center of the tube 9, whereby radiation from 
the tube 79 will pass through the absorption 
chamber 94 of both cells. 
The outer partition 8 is provided with a pair 

of Spaced, light openings 2 and 3 (Figures 
5, 6 and 7), which are intercepted, respectively, 
by Said axes of the light passages through the 
absorption cells 86 and 8. Thus, radiation 
from the tube 79 passes through the light open 
ing 84, the filter 85, the absorption chambers 94. 
of the absorption cells 86 and 87, and the light 
OpeningS 82 and 3, respectively, in the outer 
partition 8. A pair of cells sensitive to the 
radiant energy beam from the source 79, as 
photo-electric tubes 4 and 25, are disposed 
Within the outer compartment 6 of the differ 
entiating head 6 so that said radiation passing 
through the light openings 22 and (3 will strike 
the filaments of the photo-electric tubes 4 and 
(5, respectively. 
Where the rotatory power of the material is 

being utilized, suitable devices, such as a pair 
of Nicol prisms, may be inserted in the retain 
ing devices ti and 2 (Figure 6) in place of 



2,692;820: 
9. 

the filters 3 and 4 for cooperation with the 
Similar prism replacing the filter 85. Thus, the 
light falling on the photo-cell 04 will wary in 
intensity according to the magnitude of rota 
tion imparted thereto. In this embodiment, that 
is, utilizing the particular comparator circuit 
here shown, said intensity should decrease as said 
rotation increases, but this is a matter of choice. 
A pair of shutters 6 and 07. (Figures 5, 6 

and 7) are mounted upon the outer partition 
78. Within the intermediate compartment R 5 for 
controlling the aperture of the light openings 
2 and 3, respectively. The shutters 6 and 

| O. are controlled by thumb screws f68 and 29 
which extend above the top 82 of the differen 
tiating head 6 for manual engagement: Re 
silient retaining devices fic and if 2 (Figures: 5 
and 6) are mounted, on the . Outer partition, 18. 
within the outer compartment 76 for supporting 
filters 3 and 4 acros; the light openings C2 
and 83, respectively. Accordingly, radiation 
from the tube. 79 may be controlled first by the 
filter 85, secondly by the filters 93 in the ab 
Sorption cells 86. and 87, and finally by the filters 
if 3 and 2 is, if necessary. . . 
A by-pass tube. O). (Figures 6 and 14) through 

which pure. Solvent may be...fed... may be . Con 
nected to the upper end of the inlet canal of the 
absorption cell.8 in the same manner in which 
the transfer tube 98, is mounted on the absorp 
tion cell, 86. 

FLUID LEVEL CONTROL 
The fluid lever control in the containers 2 at 

which the turntable it is noved, and Which, 
therefore, must be accurately maintained 
throughout a particular test, is accomplished in 
this embodiment by utilizing the diffraction chair 
acteristics of light, directed at the container being 
filled, When the fluid level rises into the path of 
a beam of such light, or other electromagnetic 
radiation diffractible by the solvents used and to 
which a photo-cell will be sensitive. In view of 
the foregoing, however, other types of radiant 
energy, as an electron beam, or other character 
istics of electro-magnetic radiation, as rotation 
of a polarized beam thereof, may be used here also. 
In this embodiment, a radiant energy Source, 

such as the lamp. 5, is disposed Within a lamp 
housing 6 vertically, adjustably. Supported: 
upon a post 7 mounted upon the base plate. 4. 
beneath the top disk of the turntable and 
directly below the inner, end-of the differentiating: 
head. 6. (Figures 1, 5 and 8). A light opening 
A 8 is provided in that side wall of the lamp. 
housing 6 facing the Support barS 76 upon 
which the differentiating head 6 is mounted. A 
pair of shutters 9 and 20 which may be similar 
to said shutters 06 and 0, are mounted on the 
lamp housing, 6 adjacent to the light opening, 

The 8 for controlling the aperture thereof. 
lamp (5 is disposed within the lamp housing 6 
so that radiation therefroin can paSS through the 
light opening 8, in a Substantially horizontal 
direction. 
Means electrically Sensitive to the radiant en 

ergy from the source 5, as a photo-electric tube. 
f22 (Figures 5 and 'i) is horizontally, disposed 
within a tube housing 23 mounted between the 
support bars 0, below. the head 6 and having a 
horizontal slot 24 in the Sidewall thereof facing, 
the lamp housing it 6. The slot 24 is normally 
spaced in substantially the same horizontal plane 
as the light opening if 8 in the lamp housing 6. 
A shutter, f25 is mounted externally of the hous 
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15. 
ing 23 for controlling the aperture of the slot 24. 
Thus, by appropriate control of the shutters 9 
and 20 of the lamp housing i i G' and the shutter 
125 on the housing 23, radiation emanating from 
the lamp 5 may be directed so that it will not, 
enter the open portion of the slot 24 when 
passing through a single media. However, as is 
well known and understood, when the container 
i2 disposed between the lamp housing 6 and 
the tube housing 23 and, being filled with a 
liquid, becomes filled to the point where the radi 
ation from the lamp f 5 passes through the liquid, 
the radiation from the lamp i? 5 is diffracted by 
the liquid and enters the open portion of the slot 
f 24, thereby striking the cathode of the photo 
electric tube 22. The adjustment slots 26 in 
the Support bars 6 provide for vertical adjust 
ment of the tube housing 23. Thus, by ap 
propriate vertical adjustment of the lamp housing: 
6 and the tube housing 23, the level to which 

a container 2 is filled before it is automatically 
replaced by another container may be accurately 
controlled. 
A light chopper 27 (Figure 20) may be dis 

posed in the path of the radiation emanating 
from the lamp ft 5 toward the photo tube 22 to 
control the frequency of impulses striking said 
tube f22. Thus, the effects of stray radiation 
from outside Sources striking the tube 22 can be 
blocked by tuning the tube circuit to that fre 
quency produced by the chopper 27. 

FRACTIONATING COLUMN 
The fractionating column 5: Figures 1, 12 and 

i4) is comprised of a fractionating chamber 30, 
downwardly from which extends the transfer tube 
98, and upwardly from which extends the solvent 
flow control 29. A collecting or manifold cham 
ber 32 is mounted above and connected to the 
solvent flow control 129. As shown in Figure 12, 
the solvent flow control (29 has a chamber 3i 
containing a float 33, having a hollow stem 34 
Secured thereto and extending upwardly there 
from and into the pipe 35 which connects the 
Solvent control chamber 3. With the manifold 
chamber 32. A rod 28 of magnetic metal is 
disposed within the stem, 34. 
The connection pipe 35 is surrounded by three 

independent sets of field windings 36, 37 and 
f38 (Figures 1 and 12), which are held snugly 
adjacent to each other. The upper and lower 
field Windings i36 and 38 are in series across 
a power supply, and the intermediate field wind 
ing 37 is electrically connected to a rectifier 
filter 39. The rod f 28 in the stem 34 provides 
the core for the field windings 36, 37 and 38. 
When the float f 33 is raised by the solvent in the 
solvent control chamber 31, the rod f 28 extends 
between said field winding and a current flow 
is impressed upon the center windings, 37 by the 
upper and lower windings 36 and 38, which in 
turn energizes the rectifier and filter unit 39 
to initiate electrical operations hereinafter de 
scribed in detail. Briefly, however, energization 
of the rectifier and 'filter, unit.f39-interrupts the 
forced flow of Solvent from a solvent supply, 
such as in the receptacle 41 (Figure 1), into 
the manifold chamber 32. at the top of the 
fractionating. Column 5. 
One or more receptacles. 4 f. may be supported 

upon a platform 42. (Figure: 1), which is held 
horizontally above the turntable by means of 
the platform postS, 43, which ... are secured at 
their lower ends to... the base plate. 4. This 
particular arrangement of Supporting... the re 
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ceptacle 4 is not essential but has been found 
convenient. , 

Each receptacle 4 (Figure 1) is provided With 
a hollow stopper 44 through Which an outlet 
pipe 45 extends downwardly adjacent to, but 
spaced slightly from, the bottom of the receptacle 
A 4. The outlet pipe 45 communicates directly 
With the manifold chamber 32 (Figure 1) near 
the upper end thereof. An inlet pipe 46 com 
municates with the chamber in the hollow Stopper 
44, which chamber communicates in turn. With 

the inside of the receptacle 4. The purpose 
of this arrangement is to force a gas through 
the inlet pipe 46 into the receptacle 4, whereby 
the solvent within said receptacle is urged up 
through the outlet pipe 45 and into the manifold 
chamber 32. 
A by-pass pipe 47 (Figure 1) communicates 

between the upper end of the manifold chamber 
f 32 and the upper end of the Solvent control 
chamber 3 (Figure 12). 
A gas under pressure, from means not shown, 

is fed into the by-pass pipe 47 through the Sup 
ply pipe 48. A pressure regulating valve 49 
is provided in the Supply pipe 48. 
Each receptacle 4 is provided With a pair 

of electrically actuated, regulating valves 5 
and 52 (Figures 1 and 20) with a connecting 
pipe 53 therebetween. The inlet pipe A46, which 
communicates with the hollow chamber in the 
stopper &4, also communicates With the con 
necting pipe 53. A pressure pipe 54 communi 
cates between the regulating valve 5 and the 
junction of the supply pipe 48. With the by-pass 
pipe 47. Thus, the gas flowing through the pipe 
148 at a pressure regulated by the valve A9, 
flows into the solvent control chamber 3, the 
manifold chamber 32 and the regulating valve 
5. An auxiliary supply pipe 55 Connected to 

the auxiliary supply of gas under pressure, not 
shown, communicates with the regulator valve 
52. 
The range of the pressure regulating valve 49 

is preferably variable from Zero to ten p.S.i. 
The pressure of the gas Supplied through the 
auxiliary supply pipe 55 is preferably approxi 
mately two p. S. i. in excess of the pressure of 
the gas in the Supply pipe 54. The regulator 
valves 5 and 52 are arranged so that One Will 
be closed when the other is open. Thus, When 
the valve 5 f is closed, as shown in Figure 1, the 
pressure in the inlet pipe 46 will be about two 
p. S. i. in excess of the pressure in the outlet 
pipe 45, thereby causing the said solvent to flow 
under pressure through the outlet pipe 45 and 
into the manifold chamber 32. When the posi 
tions of the regulator valves 5 and 52 are elec 
trically reversed, the auxiliary gas pressure is 
shut-off and the pressure in the pipes 45 and 
46 will become equal, permitting gravity to draw 
the liquid in the outlet pipe 45 back into the 
receptacle 6. The electric circuitry involved in 
reversing the regulator valves 51 and 52 upon 
energization of the energizing filter 39, Will be 
dealt with in detail hereinafter. 

Briefly, each pair of regulator valves 5 and 
52 (Figure 20) is provided with a solenoid 58 

(Figure 1) which is energized upon closing of the 
circuit thereof by the rectifier solenoid 56. 
Energization of the valve Solenoid 58 (Figure 
1) effects an electrical closing of the valve 5 
and opening of valve 52, which causes solvent 
to flow from the receptacle 4 into the mani 
fold 32. When this circuit including Solenoid 
53 is opened by de-energization of the solenoid 
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f56, the valve 52 is electrically closed and valve 
5 is electrically opened. The Solenoids 58d. 
through 380 (Figure 1) are provided for use 
with additional pairs of regulating valves (Figure 
20) which operate in identically the same man 
ner With appropriate solvent, receptacles. The 
plug 59 is connected to a suitable electrical de 
Vice, discussed hereinafter, for closing the cir 
cuit containing that one of the Solenoids 58 
through 58d controlling the flow of the desired 
Solvent according to a predetermined pattern. 

RECORDER 
Referring to Figure 13, it will be seen that the 

instrument () is provided with recorder 83 con 
prising a pair of pens. 64 and 65 and a record 
ing tape 66 upon which a visual record is made 
of the percentage of absorption or transmission 
of ultra-violet radiation from the tube 79 by the 
Solvent and compounds dissolved therein pass 
ing through the absorption cell 85. The radia 
tion from the tube 79 is of such wave-length that 
it Will be absorbed by the compounds dissolved 
in the Solvent. Thus, the amount of radiation 
passing through the cell 86 is visually compared 
to the amount of radiation from the tube 9 
passing through the absorption cell 8, through 
Which cell the plain Solvent is passing. 
A minimum condition of absorption repre 

sented by the dotted line 6, is established below 
Which the amount of compound in the Solvent 
being collected by the containers and indicated 
by said absorption becomes too Small for useful 
purposes. Obviously, this minimum can vary as 
desired or required. The indices 68 along the 
curve 69 (Figure 13) made by the pen 64 rep 
resent points at which the filling of a new con 
tainer f2 commences. It will be noted that such 
indices always point toward the line 6 and, 
therefore, extend leftwardly of the curve 69 
When the curve is on the rightWard Side of the 
line 6, and extend rightwardly when the curve 
69 is on the leftward side of the line 67. When 

the indices are pointing leftWardly, the contain 
ers are being filled With useful compounds. 
When the indices are pointing rightWardly, a 
predetermined number of containers are being 
filled with non-useful liquid. If the pen 64 
does not move to the right side of the line 67 by 
the time this number of bottles is filled, the 
Solvent is automatically changed. The instru 
ment can be set by electrical means, here 
inafter described in detail, so that a specific, pre 
Selected number of containers 2 will be filled 
With any particular solvent after the amount of 
compounds dissolved in the Solvent and being col 
lected in the containers drops below the minimum 
line S7. In general, this preselected delay in 
changing solvents insures Satisfactory dissolving 
of the materials in the fraction chamber by the 
particular Solvent if any is capable of occurring, 
and it also provides ample time for Secondary dis 
solving to take place, before a solvent is changed. 
After the solvent is changed, the device provides 
Sufficient time for proper dissolving to occur be 
tween the new solvent and the compounds in the 
fraction chamber 3, whereby the pen 66 will 
move to the rightWard Side of the line 6. As 
shown in Figure 13, the instrument in this 
embodiment, is preselected to fill three containers 
after the curve 6S has dropped below the mini. 
mum line 6. Thus, as long as the curve 89 
remains to the left of the line 6, the solvent 
being fed into the fractionating column 5 will 
be changed after three containers 2 are filled 
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with that particular solvent. As long as the curve 
69 remains to the right of the line 6, no 

change.will be made in the solvent. 
The line: 7 (Figure 13), made on the tape. 66. 

by the pen. 65, records by the indices, f2 points 
at which the solvent, being fed into the frac 
tionating column. 5 is changed. As shown in 
Figure 20, two., or more solvents in separate re 
ceptacles. 4 are normally used in carrying out. 
an operation of the instrument. 0. 

MECHANICAL OPERATION 
The turntable if is provided with a plurality of 

containers 2, arid, as many. Solvents as are re 
quired to . carry, out a particular operation are: 
placed in receptacles 4, mounted upon the 
platform 42 and connected, as by the outlet 
pipes. 45: (Figures. 1. and 20), to the manifold 
chamber 32 at the top of the fractionating 
column 5. Theinlet pipe 46 from each stopper. 
44, on the receptaclef 4 is connected to, a pair 

of regulating, valves 5 and 52. The electrical 
circuitry hereinafter described, of the instru 
ment. O, is turned on and the first Solvent. Will 
commence collecting,fractions dissolvable there 
into. A. gas under pressure is fed into the re 
ceptacle: Afi (Figure. 1) through the Supply pipe 
i55, the valve 52 and the inlet pipe. A 6,...thereby 
urging. , the solvent. in the receptacle to flow, 
through the manifold 32. This solvent, in the 
manifold chamber 32 passes down through the 
connection pipe. 35, into the Solvent control 
chamber 3... and then, down through the fraction 
chamber 30, in which certain compounds, are 
held . The auxiliary pressure will continue to 
force the solvent into the manifold, chamber 
32 until the float. 33 has been raised to a level 

Where.the stem, 34. thereof extends between the 
field, windings 36, 37 and 38. The rod 28 
(Figure;12), acting as a core, induces a current 
flow, through...the solenoid 56, which results in. 
energization of the solenoid whereby the valve 
52 is closed and the valve 5 is opened. Since 
the pressures of the gas in the pipes 45 and 46 
is neutralized by this change of valves, the Sol 
vent. Will stop flowing into the manifold 32. 
However, as soon as the float 33 drops down, 
the solenoid: 58. Will be deenergized and the 
valves, 5 and 52. Will be reversed, thereby per 
mitting the gas passing through the auxiliary. 
supply, pipe. 55, which has a higher pressure than 
the gas passing through the valve 49, to urge 
the solvent out of the receptacle 4. 
The solvent in the manifold chamber 32, the 

connection pipe. 35 and the Solvent control 
chamber 3 (Figures 1, 5, 12 and 14), will slowly 
pass through the fractionating chamber 30 
while taking into solution those compounds dis 
solvable therein. The solvent and Solute will 
then pass; through the transfer tube 98 into the 
absorption cell 86, and thence into a container 
held in the turntable directly under the Outlet 
0 in the cell 86. 

pass through the absorption cell 86, the Solute 
therein will absorb portions of the radiation from 
the tube. 3. At the same time, Solvent paSSéS 
from the manifold chamber 32 through the by 
pass tube 00, directly into the absorption cell 87 
through which the radiation from the tube 79 
also passes. Accordingly, the radiation Striking 
the photo-electric tube 05 will be a function 
solely of the absorption of the solvent, whereas 
the radiation from the tube T9 passing through 
the absorption cell 86 and striking the photo 
electric tube...)4...will be: a function of both the 

As the Solvent and Solute 
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absorption of the solvent. and of the solute. 
Hence, the differential will be a function of only 

As long as the absorption by Such 
solute remains above the minimum graphically. 
shown by the dotted line 67 in Figure, 13, the 
solvent being fed from a receptacle it to the 
manifold chamber 32 will remain the same. As 
each container 2 is filled to a predetermined 
level with such solute and solvent, radiation 
from the lamp 5 will be intercepted by the 
liquid in the container 2 and diffracted thereby 
through the slot 24 onto the filament of the 
photo-tube 22." By means of Switch circuitry, 
described hereinafter, the tube 22 will then 
initiate energization of the Solenoid 62 (Figures 
1 and 4) whereby the clutch 45 will engage the 
motor 37, thereby causing the turntable to 
rotate until the contact 3 of the switch 2 en 
gages a projection 23" on the edge 22 of the top 
disk T, whereupon the turntable is stopped 
abruptly by the braking function of the clutch 
A5. 
The energization of the solenoid 62 by the tube 

f22 is of only sufficient duration, to effect such 
rotation of the turntable that the contact 3, 
Will become disengaged from a projection 23, 
Where it Will be whenever the turntable is not 
rotating. Immediately thereafter, the switch 
2 takes over and continues the energization of 

the Solenoid 62 until the contact 3 again engages 
a projection 23. Upon deenergization of the 
Solenoid 62, the spring 63 causes the clutch men 
ber 5) to engage the clutch plate 47, whereby 
the rotation of the turntable is immediately 
arrested. 
Such rotation of the turntable will place the 

next adjacent container into position for filling. 
This sequence of operations continues as long as 
the absorption of radiation from the tube 9 by 
the fiuid passing through the absorption cell 86 
remains above a predetermined or preselected 
ill. 

As soon as the absorption drops below said 
predetermined minimum, the counter 5 
(Figure: 20) goes into operation to automatically 
count a preselected number of containers to be 
filled by the solvent and solute, even though the 
absorption is below said minimum, after which 
Said counter then initiates a change in the Sol 
vent being fed into the manifold chamber 32. 
The counter 8 is automatically reset and corn 
mences counting the preselected number of Con 
tainers as they are filled with the new Solvent 
and Such Solute as may be removed by the new 
Solvent from the fraction chamber 3. If the 
amount of Solute, or compounds dissolved by the 
next solvent do not absorb radiation from the 
lamp 9 above said minimum before the pre 
selected number of containerS is filled with this 
new solvent, as indicated in the central portion 
of Figure 13, the counter if will initiate a 
change to a third solvent. After Such changing 
of solvents, the counter automatically resetSuit 
self and commences to count containers contain 
ing the third solvent. However, if this particular 
solvent dissolves sufficient compounds from the 
fractionating chamber 30 to absorb radiation 
from the tube 79 above said minimum, the 
counter will then permit filling of containers 
2. With this solvent and solute indefinitely until 
the absorption by the solute dissolved in the 
solvent again drops below the preselected mini 
mum, as determined by the relative absorption 
of the two cells: 86. and 87. 
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ELECTRICAL SYSTEM 
Although a large portion of the circuits here 

in utilized are conventional, Sufficient of then 
have been particularly adapted to the mechani 
cal parts herein disclosed and for the Specific 
purposes herein contemplated, that it is deemed 
desirable to describe said circuits in detail in the 
interest of presenting a complete disclosure. It 
should be understood, however, that these items 
of circuitry are herein described for illustrative 
purposes only and they may in many instances 
be substituted or completely replaced by other 
conventional circuits, providing only that the 
particular functions and purposes herein de 
scribed are preserved. 

FIL CONTROL AMP CIRCUIT 

The fill control lamp 5 may be of any con 
ventional type. 
it is preferred that Said lamp have a pair of fila 
lments, one of which is normally energized and 
the Second of which becomes energized only upon 
the failure of the first. Figure 15 illustrates a 
Suitable circuit. 
In this circuit (Figure 15) the Source 20 i en 

ergizes the primary transformer Windings 232 
and 263 which in turn energize the Secondary 
transformer Windings 284 and 25, respectively. 
The Secondary Windings are connected in Series 
with the main filament 206 of the fill control 
lamp 5 and With the variable resistor 2. 
inus, in normal operation the filament 286 Will 
be energized by current induced in Said Sec 
Ondaries and paSSing through the filament and 
through the variable resistor 2: ... during such 
normal operation the Winding of the relay 28, 
which is connected in parallel with the variabie 
resistance 28i, is likewise energized and holds 
the relay contacts 269 open against the action 
of a Spring 22 normally tending to close said 
contacts. 
The auxiliary filament 2 O of the lamp 5 is 

connected in Series with the Secondary winding 
24 and the contacts 209. The pilot lamp 2 is 
connected at any convenient point in this circuit. 
Here it is in parallel with the auxiliary filament 
2 and, therefore, also in series with the contacts 
289. Thus, when the main filament 206 burns out, 
the circuit including the relay winding 208 is 
broken and the contacts 209 close. Accordingly, 
the secondary winding 24 energizes the auxiliary 
filament 2G and Simultaneously energizes the 
pilot lamp 2: , which warns the operator that 
the main filament 236 has burned out, that the ; 
machine is operating upon the auxiliary filament 
2 : 0 and that, therefore, the fill control lamp 5 
should be replaced. By placing the pilot lamp 
2 in parallel with the auxiliary filament 20, 
the said pilot lamp will be illuminated upon open 
ing of the relay contacts 299 regardless of whether 
or not the filament 23 is illuminated. Thus, a 
Warning is provided even though the auxiliary 
filament 2 has also become damaged and fails 
to operate. 

FILI, CONTROL CIRCUIT 

The fill control circuit (Figure 16) operates 
upon the energization of the photo-tube 22 by 
the fill control lamp 5 and effects initial move 
Inent of the turntable each time a given con 
tainer is filled to a predetermined level. A por 
tion of the circuit may be arranged to respond 
only to pulses from the photo-tube 22 having the 
frequency provided by the light chopper 27 

However, for purposes of Safety : 
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(Figure 20) in order to insure that the turntable 

will move only in response to light emanating 
from the lamp 5 and not to Stray light from 
the outside sources. Obviously, this portion of the 
circuit may be removed where no light chopper 
is used, but it is here shown in the interest of 
completeness. Further, this circuit is provided 
with time delay means in order that the move 
ment of the turntable will be initiated only when 
the container is actually filled to the proper level 
and will not be initiated by Splashing or by drops 
of solution passing through the light beam. 

Referring now to Figure 16, the photo-tube 22 
is connected through a shielded cable 223 to the 
amplifier circuit indicated generally at 224, which 
circuit may be conventional. In this particular 
instance, however, the pulses from the photo 
tube 22 flow through the load resistor 222 and 
the resultant voltage differential is applied 
through the capacitor 225 of the grid 226. Of the 
amplifier tube 22, which amplifier tube is Con 
veniently of the 6AT6-type. The amplifier tube 
222 is arranged to operate on the lower portion 
of its characteristic curve So that its output is 
sharply limited. That is, the A. C.-voltage at 
the anode 22, thereof cannot rise above approxi 
mately one volt regardless of the voltage on the 
grid 226. The output at the anode 22 of ampli 
fier 22 is coupled through the capacitor 228 and 
the resistor 223 to the grid 236 of the amplifier 
tube 23, which amplifier is conveniently of the 
6AU6-type. Other suitable conductors connect 
the resistor 222 in a conventional manner through 
other resistors to the cathodes of the respective 
amplifier tubes 227 and 23A, and to the shield grids 
of the amplifier 23 . 
The output of the amplifier tube 23 is con 

ducted to a parallel resonant circuit 239 composed 
of the capacitors 246 and 2.5i and the reluctance 
242, which elements are arranged to tune Said 
resonant circuit 239 to the frequency of the light 
chopper 27 which, in this instance, is 540 cycles 
per second. Thus, unless the voltage applied to 
the grid 223 of the amplifier 227 has a frequency 
of 540 cycles per second, or Some simple fraction 
thereof, very little voltage is developed across the 
paralliei resonant circuit 239. 
The output of the amplifier tube 23 f is also 

coupled through the capacitor 243 to a suitable 
rectifier which in this instance is provided by the 
diode plates 244 and 245 in the tube 22. The 
rectified voltage is then filtered by the resistOr 
233 and the capacitor 28, and fed through re 
sistor 288 to the grid of the tiny ratron 248. 
The anode of the thyratron 29 is connected 

through the resistance 25 to one side of each 
of the three capacitors 25, 252, and 253, the other 
side of each of Said three capacitors being Con 
nected to ground. The side of Said capacitor to 
Wiich the resistance 25 is connected is also con 
nected in series with resistances 254 and 255, 
which are in turn connected to the conductor 256. 
Said conductor 256 is connected through the re 
sistance 25 to that side of the parallel resonant 
circuit 239 opposite from that Side to which the 
anode of the amplifier 23 is connected. 
The thyratron 26 has its grid connected inter 

mediate the resistances 25t and 255, and its cath 
Ode is connected to the conductor 256. A relay 
26 has one end of its winding connected to the 
anode of the thyratron 289 and the other end of 
itS Winding connected through the secondary 
Winding of a transformer 262 to the cathode of 
the thyratron 260. The primary winding of said 
transformer 262 is energized from any convenient 
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source, such as the secondary winding 269 of the 
transformer 263. Said transformer 253 also en 
ergizes the heaters of the two thyratrons and of 
the two amplifier tubes in a conventional man 
ner. The capacitor 264 bridges the winding of the 
relay 26. The contacts 265 are controlled by the 
winding of the relay 26 and, when closed, Com 
plete a circuit through the conductors 266 and 
267 which are connected to the poles 46a and 4fd. 
of the connecting plug A. A power plug 270 is 
connected to the primary winding 27 of the 
transformer 263 and provides power for the oper 
ation of this portion of the circuit. The micro 
SWitch 72 is connected across the poles 540 and 
47 of plug 2 in parallel with the turntable start 
ing circuit 406 (Figure 18). The solenoid 62 is 
connected to the poles 46 and 54t of plug 2. 

If an empty container f2 is in the fill position, 
so that the photocell 22 is not energized, no Wolt 
age is applied to the grid of the thyratron 249. 
Thus, the thyratron 249 will conduct at a Sufi 
ciently low anode potential as to effect a substan 
tially continuous conduction and the capacitors 
25, 252 and 253 are thus kept continually dis 
charged therethrough. Under these circum 
stances current flows through the resistance 255 
from the source provided by the transformer 263. 
In fill position, one of the cams 23 will hold the 
micro-switch 72 open so that the Solenoid 62 is 
not energized until the turntable starting circuit 
406 again provides a connection between terminals 
46 and 4T of plug 2. The voltage drop acroSS 
said resistance 255 is applied through the resist 
ance 25 to the grid of the thyratron 260. This 
negative bias prevents the thyratron 260 from 
conducting in response to the potential Supplied 
by the transformer 262 and thus the winding of 
relay 26 is de-energized and the contacts 265 
remain open. This, by reason of subsequent cir 
cuitry, results in the turntable remaining no 
tionless. 

However, when the container in fill position is 
filled, the photo-tube becomes energized, and a 
negative potential appears on the grid of the 
thyratron 249 and prevents it from conducting. “ 
This first allows the capacitors 25 f, 252 and 253 
to charge in reponse to the potential provided by 
the sourge 263. However, as these capacitors be 
come charged, the voltage drop across the resistor 
255 becomes so small that the negative bias On. 
the grid of the thyratron 268 is diminished Suf 
ficiently to permit said thyratron 26 to conduct. 
The capacitors 2.5i, 252 and 253 provide sufficient 
delay between energization of the photo-tube 22 
and conduction of the thyratron 269 that the 
turntable starting circuit 496 will respond only to 
a filled container and not to Splashing or to drops 
of solution falling from the fractionating column 
g5, Conduction by thyratron 26 energizes the 
relay 26; thereby closing the contacts 265 there 
of. The capacitor 264 is provided to prevent the 
relay 26 from chattering. 

Closure of the contacts 265 operates through 
subsequent circuitry to effect movement of the 
turntable in a manner described in detail else 
where herein. 

COMPARATOR, CIRCUIT 
The comparator circuit (Figure 17), which is 

essentially responsive to the differential in out 
put between the two photo-tubes G4 and 05, 
opens or closes a relay whereby a connection is 
made which actuates a portion of the herein 
after described counting and control circuit. 
Said differential in photo-tube output varies ac 
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COrding to the concentration of a selected solute 
in a given solvent flowing at a given time from 
the fractionating column 5, as described here 
in above. The comparator circuit also provides a 
Small output potential which is connected to the 
recorder 63 (Figure 20) for recording the opera 
tion of the comparator circuit. 
The Cornpalator circuit incides a pair of ann 

plifier circuits 6 and 6, one connected to each 
of the photo-tubes 3 and 35, which photo 
tubes m3y be of any conventional type capable of 
producing an electrical response corresponding 
to change in light intensity falling thereon. 
Each of said photo-tubes is connected through its 
respective a: inplifier circuit to said comparator 
circuit, which latter opens and closes a control relay. 
Now considering the comparator circuit (Fig 

ure 17) in more detail, the power source 68) is 
Connected through the coinductor's 37, the resis 
tor 898, the conductor 68 and the resistor 69 to 
the junction 583. The voltage regulator tube 632 
and Said resistors 69 and 69 assure a constant 
Voltage being maintained at said junction point. 
From Said junction point 683, one portion of the 
Current travels through the resistor 52 to 
ground. The capacitor. 833 bridges said resistol 
and functions to isolate two photo-tube circuits. 
Another portion of said current travels through 
resistor S) and the shielded cable 669 to and 
through the photo-electric tube 65 to ground. 
The final portion travels through the resistor 688 
and the shielded cable 384 to and through the 
photo-electric tube it? to ground, Waiations in 
light falling upon the photo-electric tubes will 
vary their respective conductivity characteristics 
and hence vary the potentials at the junction 
points 685 and 686. Conductors 697 and Sá con 
nect said junction points 685 and 686, respec 
tively, through the capacitors 668 and S5 to the 
control grids of the amplifier tubes 598 and 599, 
also respectively. Said amplifier tubes are each 
the first of the series of such tubes in the ampli 
fier circuits 6 and 6.0, respectively, which cir. 
cuits are conventional and are hence indicated 
Only Schematically. 
The anode output from the tubes 599a and 393d 

in each of said amplifier circuits 69 and 6: , re 
spectively, is conducted by the conductors $ 2 
and 63, respectively, to the primary windings of 
a pair of transformers St 4 and 6 5. One end of 
each of the Secondary windings of said trans 
former 6f 4 is connected through the conductor 
6f 7 and a high resistance 6 8, of the order of 100 
thousand ohns, to ground through the conduc 
tors 69, 62C, 62 and 522. The cathode of the 
rectifier 6f 6 is also connected to ground, con 
veniently through the Conductor 622. A capaci 
tor. 623 may also advantageously be provided to 
Smooth fluctuations in the output of the recti 
fier 66. The tap 624 is adjustable with respect 
to the resistor 6? 8 and connects same through the 
conductor 625 to the cathode of the thyratron 
826. The anode of the thyratron 628 is connected 
through the protective resistance S2 to one end 
of the winding of the relay $28, to which the 
capacitor 629 is connected in parallel, and the 
other end of Said Winding is connected to one end 
Of the Secondary Winding of the transformer S33. 
The primary Winding of the transformal 63 is 
Connected to a 6.3 volt power source destribed in 
more detail elsewhere herein. The other end of 
the Secondary Winding of the transfortner, 63. 
is Connected to the Cathode of said thyratron 62S. 
The grid of the thyratron 625 is connected 
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through a resistor 63 to one side of the Small, 
biasing battery 632 which battery provides on 
the order of 1.5 volts. The other side of Said bat 
tery 632 is connected through the conductor 633 
to a point between a pair of Irelatively large resis 
tors 634 and 635, which in a preferred embodi 
ment of this invention are of the Order of 56 
thousand ohms. The other end of the iresistOr 
634 is connected through the conductor 833 and 
654, and through a smaller, Such as a 10 thou 
Sand ohm, resistor 637 to the junction point 638. 
The other end of the resistor 635 is also con 
nected to the junction point 638, which junction 
point is then connected through the conductors 
339, 350 and 644 to the end 648 of the secondary 
Winding of the transformer 65. The contacts 
64 and 642 of the relay 643 are connected, re 
spectively, to the conductor 636 and to the junc 
tion point 638. The arnature 645 of the relay 
643 is connected through Conductor 643 to the 
conductor 633. 

Referring again to the transformer is 3, the 
end 64) of its Secondary Winding is connected 
through the conductor 644 and 66 and the ca 
pacitor 66 to ground through the conductors 
662, 62 and 622. The conductor 854 is also con 
nected to ground through a high resistance S63, 
Such as 100 thousand ohms. 
The Winding of the relay 643 has a capacitor 

647 connected in parallel therewith and a resistor 
648 in series with said winding and capacitor 68. 
The conductor between said resistor 648 and said 
capacitor 647 is connected to a 150 volts D. C. 
Source, and the conductor between Said winding 
and the capacitor 64 is connected by the con 
ductor 649 to the contact 65 of the relay 628. 
The arnature 65 of the relay 628 is connected 
through the resistance 652 to ground, thereby to 
complete the circuit for the winding of the relay 
643. The capacitor 653 and the resistor 652 are 
provided to prevent arcing of the contacts 65 
and 650. 
The contact 664 of the relay 643 is connected 

on its respective two sides to the contacts 665 
and 666, which co-act with the contacts 430 and 
433 appearing on plug 3 in Figure 18. The Con 
tact 664 opens and closes the circuit between the 
connections 430 and A39A which function to op 
erate the circuitry shown in Figure 18 and de 
scribed in more detail hereinafter. 
With the photo-tube 04 exposed to radiation 

from the lamp 79 passing through the solvent 
only, the output of the transformer 65 is com 
paratively steady. This output passes through 
the thyratron 626, when said thyratron is con 
ducting, and energizes the Winding of the relay 
628 by which to hold the contact 650 closed. 
This energizes the winding of the relay 643 and 
holds the contact 664 closed, as Well as holding 
the armature 645 against the contacts 64. Since 
only solvent passes through the cell 87, no radia 
tion passing therethrough from lamp 9 will be 
absorbed thereby before falling upon photo-tube 
05. Thus, the output of transformer 64 will 

be comparatively constant. 
Assuming now that the solution discharged 

from the fractionating Column 5 has insuffi 
cient solute dissolved therein to absorb radiation 
from the lamps 79, said radiation will fall upon 
the photo-tube 04 and the output voltage of 
the transformer 65 will equal the output volt 
age of the transformer 64. The adjustability 
of the point of contact between the conductor 
624 and the resistor 68 provides the means for 
calibrating the System correctly to this balanced 
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condition. With the relay 628 actuated and the 
contact 65te closed, the relay 643 is actuated and 
the armature 645 is connected to the contacts 
64 . Since current from the secondary winding 
of the transformer 65 passes through the con 
ductors 644, 660 and 639, the resistance 637 and 
resistance 663 to ground, when the relay 643 is 
positioned as shown in Figure 17, a potential is 
taken from the junction point 638 through the 
contacts 642, the conductor 646 and the conductor 
633 to the control grid of the thyratron $26. In 
the energized position of the relay 643 a poten 
tial is taken from the junction point S in the 
Conductor 654 and carried through the contact 
64 and the conductors 646 and 633 to the grid of 
said thyraton 626. 
Thus, When there is no absorption of radiation 

from lanp. 79 by the solution discharged from 
the fractionating column there will be a poten 
tial applied to the conductor 644 of the same 
value as that supplied to the conductor 67. 
This is conducted, as above described, to the 
grid of the thyratron 626 and, together with 
the biasing potential of the battery 632, acts to 
block the thyratron. So long as the thyratron 
is blocked, the relay 628 remains open as shown 
and the relay 643, as appearing in Figure 17, is 
not energized. Thus, the connections between 
the terminals 685 and 666 is open at the contacts 
664 of relay 643. 
However, as absorption of radiation from lamp 

9 increases, the output of the photo-tube 04 
decreases, and the potential on the control grid 
of the thyratron 626 will also decrease. When 
this grid potential decreases sufficiently to permit 
the thyratron to fire, the relay 628 becomes en 
ergized and through the closing of the contact 
658 the relay 643 is also energized. This closes 
the contact 664 and provides a connection be 
tween the terminals 665 and 666. Simultaneously 
this connects the aimature 645 to the contact 
64 and thereby connects the grid of said thyra 
tron 626 to the conductor 644 through the re 
Sistor 637, instead of directly as before. Thus, 
since the potential in this instance applied to 
the grid of Said thyratron 626 is taken after 
the occurrence of the drop through the resistance 
637, this grid potential of said thyratron imme 
diately becomes still more negative. Accordingly, 
in order to cause the thyratron again to conduct, 
the potential in the conductor 644 must become 
Somewhat more positive than would have been 
necessary had a direct connection between said 
grid and Said junction point e38 been maintained. 
The purpose of this is to insure that the con 
centration of Solute in the product of the frac 
tionating column has actually changed a material 
amount before the system is caused to respond 
thereto, and to prevent response of the system 
to the minor changes in said concentration which 
are always present and which, if not damped out, 
cause a chattering of the entire equipment when 
ever they occur near the critical point. It will, 
of course, be understood that the balancing as 
Such, of the outputs of the two photo-tubes 64 
and iO5 occurs merely by balancing of the grid 
and cathode of the thyratron 626 and effecting 
the opening and closing of the contact 664 ac 
cording to Whether or not said thyratron con 
ducts. 
The power supply for the foregoing equipment 

is of any conventional sort by which a rectified 
and reasonably Smooth direct current is supplied 
by the rectifier 680 to the conductor 6 from the 
alternating Source 672 and by which a small volt 
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age, such as 6.3 volts, may be supplied to such 
points (ac-ac) as the heaters of the various tubes 
and the primary winding of the transformer 630. 
The Conductor 66 is connected from the ter 

ninal 6 it of plug 3A to the conductor 6. 
through the variable resistance 64, and the con 
ductor 675 is connected from the terminal 63 
to the conductor 634. Thus, the comparative 
voltages, consituting the final output from the 
photo-cells 95 and G4, are supplied to the 
recorder 63 and a chart 66 (Figure 13) may 
automatically be made at any given time showing 
the percentage of absorption of light in the 
beam of light falling on the photo-tube C4 
with respect to that falling on the photo-tube 
05. Inasmuch as the absorption of light from 
lamp 79 by the solute from the column 5 is a 
substantially lineal function of the concentration 
of said solute in the solution, this chart will pro 
vide a satisfactory record of the concentration 
of a given solute at any given time. 

M.ING AND ASSOCATED: OPERATING 
MECHANISMI 

The timing circuit (Figure 18) consists of a 
Series of step relays which operates each time the 
turntable is rotated to nove a filled container 
2 from beneath the fractionating Column and 

replace it with an empty container, Basically, 
the timing mechanism operates in such a man 
ner that, when the turntable has moved a pre 
determined number of times, it will actuate the 
valve Solenoids so that the solvent which has 
been Supplied to the fractionating column is 
shut off and a new solvent is introduced. How 
ever, there is also provided in the timing cir 
cuit means by which the counting function is 
stopped for So long as the product of the frac 
tionating Column, as analyzed by the compara 
tor circuit, has certain predetermined minimum 
characteristics. Therefore, so long as a selected 
compound is brought down from the fractionat 
ing column in a predetermined amount, the 
mechanism will continue to fill containers with 
Such material. Howeve', When a Specified num 
ber of such containers has been filled with prod 
uct from the fractionating Column having less 
than said predetermined minimum characteris 
tics, the counting mechanism will operate and 
change the Solvent. 

In View of the foregoing, it is clear that a Wide 
variety of circuits may be provided for perform 
ing these functions and the invention contem 
plates the use of any thereof. The illustrated, 
and hereinafter described, circuit is, therefore, 
presented as One Specific example for the pur 
pOSes of illustration only. 

Referring now to Figure. 18, it Will be under 
stood that plug , as shown therein connects with 
plug ta, shown in Figure 16, plug 2 With plug 
2d, and SO On. 
Energy is supplied to this portion of the circuit 

from the power source 400, through a suitable 
fuse 40 and a switch 402, to the terminals 403 
and 404. 
The 150 volt D. C. power supply for other parts 

of the circuit may be of any conventional type 
such as shown in Figure 19, wherein the 115 Volt 
A. C. source is supplied to a transformer 44), 
which in turn supplies a conventional rectifier 
44 and capacitor A42 circuit for Supplying a Sub 
stantially constant potential of Selected amount 
between the conductor 443 and the conductor 444. 
For convenience in the several circuits shown 
and described herein, including particularly Fig 
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ure 18, connection to this supply is shown merely 
as “150w' and referred to generally as a 150 
volt source. 

Attention is now directed to the turntable 
Starting circuit which is substantially enclosed by 
the broken line 486 (Figure. 18), and by which an 
impulse received from the fill control circuit 
(Figure 16) is caused to einergize the solenoid 62 
by which rotation of the turntable is initiated. 
The terminal 407 of plug engages the terminal 
Act of plug d. (Figure 16) and the conductor 
266 leading therefrom. In Figure 18, terminal 
44 is connected to one side of the relay winding 
is 8. The other side of said winding is connected 
through the resistor. 499 and the relay winding 
40 to One side of the capacitor 4. The other 
side of said capacitor 4 is connected to the con 
ductor between the Winding 408 and the resist 
ance 439 and then to a 150 volt supply. 
The winding 488 is associated with normally 

open relay contacts 4.2 and 43 and with a nor 
mally closed contact 44. The said other side of 
the winding 408 is connectable through the relay 
Contact 43 to the relay winding 45, in the pulse 
recorder circuit 420, and thence to ground for 
purposes appearing hereinafter. The terminals 
46 and 4f of plug 2 are connectable through 
relay contact 42 and through a normally closed 
relay contact 48, associated with the winding 
40. 
Thus, an impulse entering the system at the 

terminal 467 will energize the relay 43 and, 
eventually, also the relay 40. However, because 
of the presence of the capacitor 4 the relay 

is energized a fraction of a second later than 
the relay 488. With the changing of the con 
tacts 42, 43, and f4 from the positions shown 
in Figure 18, there is now provided a circuit from 
the 150 volt Source through the contact, 3 to 
the relay winding 45 in the pulse generator for 
the recorder and this is eventually manifested on 
the automatic recording device 63 by which the 
machine may be caused to keep a record of the 
number of containers utilized. Similarily con 
tact 42 closes and provides a connection between 
the contacts 46 and 4f7 of plug 2 and thereby 
actuates the Solenoid 62 Which operates the til'in 
table clutch 45 and thereby causes the turntable 
to turn. AS Soon as the micro-switch a 2 moves 
off the Cam 23, it makes contact and holds the 
solenoid 62 energized. A moment after contact 
4 i2 closes, the relay winding 40 operates and 
opens the contact 48. This breaks tha Solenoid 
Supply through the fill control circuit, and the 
Solenoid remains energized only through the 
micro-switch 72. When it reaches its next oper 
atting position, the next can 23 opens the micro 
Switch 72 (Figure 2) by which the Solenoid 62 is 
de-energized and the spring 63 operates the brake 
and causes the turntable to stop in its next 
Operating position. The capacity of the capacitor 
4 is so chosen that the fill control circuit Will 
not cease Supplying the Solenoid until after the 
micro-SWitch 2 has closed. 
The pulse recorder circuit and its optional 

equipment are indicated by the broken line 3.29. 
It functions Solely to operate the autor)atic re 
cording device 63 (Figure 13) by which the 
containers filled with product from the fraction 
atting column may be visually counted and, by 
Suitable Connection thereof with the comparator 
circuit, the record Will also indicate the armount 
of Selected material from the fractionating 
Column which is contained in a given container. 
This circuit 420 consists of a relay winding 45, 
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operating with a normally open contact 42 for 
providing a pulse in one direction, and a relay 
winding 422 operating the relay contacts 423 and 
424, together with a battery 425, to provide a 
pulse in the other direction. 
When the turntable operates and a pulse 

connes from the circuit 406 through the relay con 
tact 43, the Winding 45 is energized and closes 
the relay contact 42. This enables an output 
voltage from the comparator circuit appearing at 
the terminal 429 of plug 3 to travel through the 
conductor 428 to the junction 438 and thence 
through the upper, normally closed side of the 
contacts 423, thence through the noW closed con 
tact 42, through the normally closed side of the 
contacts 424 and thence through the conductor 
426 to the terminal 427 of plug 4, whereby to 
appropriately energize the recorder 63. 

However, when the comparator circuit indi 
cates that the concentration of Solute in the 
product of the fractionating column has passed 
a predetermined concentration, a pulse will also 
be supplied to the terminal 43 in plug 3, which 
energizes the winding 422. This shifts the con 
tacts 423 and 424 and enables the battery 325 to 
provide a pulse traveling through the lower side 
of the contacts 423, through the contact 42, 
through the lower side of the contacts 424, 
through the conductor 43 and thence to the 
terminal 432 of plug 4, thus energizing the 
recorder 63 in the opposite direction. 
Attention is now given to the operation of the 

stepping relay, that is, the counting circuit. 
Referring again to Figure 18, the relay 450 

controls the interpositioning of the camparator 
circuit; the step relay 4.5i effects the counting; 
the multiple-switch 452 actuates the solvent 
valves after one predetermined number of counts 
by the step relay 45; and the multiple-switch 
453 controls the solvent valves after a different 
count by the step relay 45. The relay 454 de 
termines which of said multiple-switches are ef 
fective at a given time. The relay 455 responds 
to the count of a step relay as selected by one of 
said multiple-switches and controls both the po 
sition of the Solvent valves and the illumination 
of the indicator lamps 449, which latter may be 
used if desired. Individual parts are all of stand 
ard construction and may be of many commercial 
types. The relay 456 is a reset relay by which 
the step relay 5 is caused to return to its begin 
ning point upon the occurrence of any of a variety 
of circumstanceS. 
She relay 45) is provided With four simultane 

ously operating contacts 66, 5f 2, 53 and 509, 
which are normally positioned as shown in Fig 
ure 18, but, which upon actuation of the relay will 
move into their opposite positions. The relay 
456 has three contacts of which the contacts 48 
and 494 merely open and close and contact 467 
moves from one pole to the other. In rest position 
these contacts are as appearing in Figure 18, but 
upon actuation of the relay Winding they move 
into their respectively opposite positions. The 
step relay 5 has four banks with simultaneously 
operating arms and this relay is SO constructed 
that each arm moves clockwise One Step, as ap 
pearing in Figure 18 upon each actuation of its 
relay winding. The switches 452 and 453 each 
have a pair of simultaneously acting arms and 
multiple banks of terminals. The terminals of 
bank B of switch 452 are connected to the respec 
tive terminals of bank B in switch 453, and respec 
tively to the terminals of bank B of the step re 
lay 45. The terminals of the bank A of the 
two multiple-switches 452 and 453 are also inter 
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connected, respectively, to each other and respec 
tively to corresponding terminals of bank A of 
the step relay 45. The arms of banks A and B of 
switch 652 are connected to the upper side of the 
contacts 46 and 46 of the relay 454 and the 
arins of banks A and B of Switch 353 are con 
nected to the lower side of the contacts is and 
48), respectively, of relay 454. Thus, the position 
of Said pair of contacts 465 and 6A, as detailed 
hereinafter, determines which of said Switches 
652 and 453 is operating with the step relay 45 in 
a given instance. 
The step relay 455 is provided with three simul 

taneously operating banks of switches A, B and 
C. An impulse comprising the output of the Step 
relay 45 and one of the multiple-switches, here 
inafter described in detail, is carried by conductor 
462 through the relay 497 to the winding of step 
relay 455 for energizing same. Bank A of the 
step relay 55 is connected to function as a 
homing connection for said relay. The contacts 
Of bank B are respectively connected through 
plug 5 and plug 50 (Figure it) to the several Sol 
vent valve Solenoids 58 and the several terminals 
of bank C are connected, if desired, to a series of 
indicating lamps 849. The lamps 443 will indi 
cate the position of Said respective relays depend 
ing upon whether their energization comes from 
bank C of relay 455 or bank D of relay 45 which 
is determined by the switch 46.3. 

Examining this part of the circuit in more de 
tail, it will be understood that a pulse emanating 
from the fill control circuit (Figure 16) through 
the plugs a and will follow conductor 65 
through contact 466 of relay A5 and through 
contact 36 of relay 56 to the Winding of the 
step relay 45. Thus, each time the winding of 
relay 26 (Figure 16) closes the contacts 265, the 
winding of relay 35 is energized and each of the 
arms thereof move one step. 
When positioned as shown in Figure 18, no 

energy flows through the step relay 45. When 
the arm of bank A of relay 45 moves to terminal 
463, the ground connection is 38 becomes connected 
through terminal 463 to terminal 469 in bank A 
of Switch 452. Since, in the position shown, 
Switch 452 has been set for operation with termi 
nal 70, no further connection is made by this 
position of the step relay. However, as the arm 
of the step relay 45 continues to advance, it 
eventually contacts terminal 4 whereby a con 
nection is completed to terminal 38 in bank A 
of the Switch 452 and current fows through con 
ductor 472 to contact 460 of relay 454. Contact 
460 being normally closed, as shown in Figure 
18, the current flows through the relay 454, the 
conductor 43 and to the winding of the relay 
456. This actuates same and initiates the homing 
function for the step relay in a manner described 
hereinafter. 
At this Same time the arm of bank B of relay 

45 is in contaet with terminal 474 thereof and a 
connection is thus made to terminal 475 in bank 
B of the multiple-switch 452. This conducts cur 
rent through the conductor 476 through the nor 
mally closed side of contacts 48 of the relay 454 
and thence through conductor $77, through the 
normally closed contact 478 of the relay 456 and 
then through the conductor 462 to the normally 
closed side of the contacts 479 in relay 49. 
From the contact 479, the pulse follows conductor 
488 and energizes the winding of relay a 55. This 
advances the arras of said relay 455 one Step in 
the usual manner. Bank B of relay 455 is, in this 

75 Specific embodiment, the bank which is connected 
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to the solvent valve solenoids 58 and hence the 
power source 270 shown in Figure 16 is connected 
to those terminals of plug a which contact ter 
minals 44 and 403 of plug . Therminal 43 is 
connected through conductor 48 to terminal 
482 of plug 5 and, terminal 404 is connected 
through conductors 483 and 459 to the arm of 
bank B of step relay 455 and thence, in the par 
ticular setting shown in Figure 18, through Con 
ductor. 484 to terminal 485 of plug 5. Other ter 
minals of plug 5 are correspondingly connected. 
Thus, the particular solvent valve which is held 
open is determined by the position of the arm of 
bankB of stepping relay 455. 

Accordingly, in this particular setting of the 
apparatus, each pulse from the fill control circuit 
(Figure 16) will move the step relay 45 one step 
and, as soon as arms thereof reach the terminals 
corresponding to the terminals upon which the 
arms of the multiple-switch 452 have been pre 
set, a current will be supplied to the winding of 
the step relay 455 and the connection change to 
a new solvent valve solenoid. Thus, one Solvent 
valve is closed and one is opened after a number 
of pulses from the fill control circuit, which 
number is controlled by the manual setting of 
the arms of the multiple switch 452. 

However, it is sometimes desirable to Count One 
number of containers 2 following the first open 
ing of a particular solvent valve and to count a 
different number following the completion of a 
band of product from the fractionating column. 
In order to provide for these two sets of counts, 
the multiple switch 453 is also provided, together 
with the relay 454. The switch 453 has the ter 
minals of its banks A and B connected, respec 
tively, to the terminals of banks A and B of the 
stepping relay 45 in the same manner as the 
switch 452. Its arms, however, are connected 
to the opposite sides of the contacts 460 and 461 
from those to which the arms of the Switch 452 
are respectively connected. Thus, in the posi 
tion shown in Figure 18, the Switch 452 is oper 
atively connected to the system. However, upon 
the actuation of the winding in relay 454 the Con 
tacts will be reversed, which will result in dis 
connecting the multiple-switch 452 and connect 
ing Switch 453 in its place. Since these two. 
switches may have their arms set independently 
of each other, it will be apparent that the number 
of steps taken by the step relay 45 prior to the 
passage of current through the contacts of relay 
454. Will be determined by the position of the con 
tacts 46) and 46 of the relay 454. 
Thus, when the winding of the relay 454 is 

energized and its contacts are reversed from the 
positions shown in Figure 18 and the arms of 
banks B and A of the relay 45 have reached the 
terminals 499 and 49, respectively, current is 
conducted from the step relay 45 to bank B of 
the SWitch 453, thence through the connector 92 
to the lower side of the contacts 46 and thence 
through the conductor 473 to the reset relay for 
initiating same in the manner to be described 
hereinafter. 
Simultaneously current is conducted through 

bank A of switch 453 and through the conductor 
493 to the lower side of the contacts 46 and 
thence through the conductor 47 through the 
same path as previously described through the 
contact 478 of relay 456 and back to the con 
ductor 462 to energize the winding of the relay 
455, and again advance said step relay 35, and 
effect, a further change of the Solvent valves. 
Thus, the solvent valves will be actuated after 
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whatever number of steps of the step relay is 
Selected by whichever of the multiple Switches 
452 and 453 is connected into the circuit. 
Upon the operation of a solvent valve it be 

comes desirable to return the step relay 45 to 
zero position. This is effected by the reset relay 
456 which, as above described, is actuated each 
time a solvent valve is changed. Upon the ener 
gizing of the relay 456, the contact 494 closes to 
lock the relay in reset position through the bank 
C of the step relay 45. The contact 478 is 
opened in order to terminate further flow 
through the winding of relay 455 and thus make 
sure that relay 455 is advanced only one step. 
The contacts 467 change to the position opposite 
that shown in Figure 18 and thus the vibrator, 
portion of the step relay 45 is connected into an 
energized circuit and the step relay 45i returns 
to zero in its usual manner. Upon the attain 
ment of Zero position, the connection through 
contact 494 is broken by bank C. of the step relay. 
45 and the reset relay 456 returns to its normal 
operating position as shown in Figure 18. The 
switch 495 may be used manually to initiate the 
homing function just described and the switch. 
A96 may be used to advance the step relay by hand 
through its normal operating cycle. 
The step relay 455 is similarly provided with a 

reset relay 497 which functions on the actuation 
of the switch 498. This closes the contact. 499 
to hold the relay in its energized position and 
shifts the contacts 479 to initiate operation of 
the vibrator of said relay 455. This then re 
turns relay 455 to its zero position in the usual 
ale. 

Turning now to the means operating the relay 
454, it will be recalled that this relay is intended 
to operate with each change of solvent. Thus, 
each pulse in conductor 480 operating the wind 
ing of stepping relay 455. also operates the wind 
ing of relay 500, which closes the normally open 
contacts. 50 and 502 therein. Closure of contact 
50 completes the circuit between the terminals. 
683 and 684 of plug 4 which is connected to the 
recording mechanism 63 for indicating thereon. 
that a change in solvent has taken place. Clo 
sure of contact 502 causes energizing of the Wind 
ing of the relay 454. The resistor and capaci 
tors connected with said winding of relay 45. 
are provided to delay the full energization and 
therefore the actuation of relay 454 a sufficient 
length of time after the pulse appears in the 
conductor 480 to ensure that the two step relays 
have had sufficient time to complete their re 
setting to their respective Zero positions before 
the relay 454, effects switching from switch 452 
to Switch 453, or wice versa. This is to prevent 
the recycling Which night otherwise occur if one 
switch is set near its extreme rightward positional 
and the other switch is set near its extreme left 
ward position and the switching is completed 
while the step relay occupies a position inter 
mediate the setting of said two switches. 
When the winding of the relay 454 is ener 

gized, the normally open contact 50T is closed 
and a circuit is thereby established through the 
conductor 508, through the normally closed con 
tact 59 in relay 450 and back through the con 
ductor 5 to which is connected through the wind 
ing of the relay 454 a 150 volt source. Thus, 
nomentary energizing of said winding of relay 
454 will close this circuit and thus hold said relay 
in the position for keeping, switch: 453 in the cir 
cuit, until said circuit through the contact 587 is 
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broken by the actuation by the relay 65 and the 
consequent opening of the contact 59 therein. 
The capacitor 54 is provided to hold the relay 

53 in closed position sufficiently long that the 
capacitors associated with relay 454 may receive 
sufficient charge to effect the time delay provided 
by their presence. 
The contacts 52 in the relay 456 are respec 

tively connected to the lamp. 522 and the lamp 
523, which lamps indicate the position of Said 
relay 454 and thereby indicate which of the two 
multiple switches is operating at a given ino 
ment. The Switch 55 may be provided to effect 
manual stepping of the relay 455. 
The operation of the comparator circuit (Fig 

ure 17) with the foregoing described counting and 
control circuit will now be apparent. 
The relay 459, it will be observed, is here pro 

vided with a pair of normally closed contacts 466 
and 509, and a pair of normally open contacts 5 
and 53. The winding of relay 45 is connected 
at its one end to a 150 volt D. C. Source and its 
other end is connected through the conductor 566 
to terminal i30 of plug 3. Thus a connection 
made in the comparator circuit (Figure 17) Willi 
energize the winding of the relay 459 and reverse 
its several contacts from the positions shown 
in Figure 18. By thus opening the contact $5, 
subsequent pulses from the fill control circuit will 
be stopped at the open contacts 86s and the step 
relay will not operate. By opening the contacts 
589 the circuit including the conductor 5 and 
the Winding of the relay 354 will be opened and 
the contacts of this relay will all be returned to 
the position shown in the drawing. Accordingly, 
switch 453 will be cut out of the circuit and 
SWitch 452 Will be connected. 
The circuits including the relays 53 tind 33 

may, if desired, be provided to effect turning of 
the turntable , for the purpose of placing an 
empty container in filling position, either When 
the concentration of a selected Solute in the prod 
uct of the fractionating column becomes less than 
said predetermined minimum, or when said con 
centration, after being less than said minimum, 
becomes greater than said minimum. This latter 
feature ensures that fluid containing more than 
the minimum of solute will not be mixed in any 
One container with fluid containing less than said 
minimum of solute. This is accomplished by con 
ducting an impulse from the comparator circuit 
(Figure 17) to the circuit 43 (Figure 18) and 
causing same to actuate the solenoid 62 of the 
turntable even though the container then in 
filling position is not yet filled. 

For this purpose the winding of the relay 53 
is connected in parallel With the capacitor 532, 
one side of which is connected by the conductor 
533 to a 150 volt source, and the other side of 
which is connected through the normally closed 
contacts 534 of the relay 524 to ground. Thus, 
when the relay 5 is actuated by the pulse from 
the comparator circuit in the manner above de 
scribed, the contact 52 closes and an impulse 
is conducted thereby through the normally closed 
contact 535 of relay 53 and through the conduc 
tor 536 to the Winding 48 of the turntable start 
ing circuit 426. This effects movement of the 
table in the same manner as above described for 
movement effected by the filling of a container. 
However, once the comparator circuit has been 
actuated, the circuit must be broken in order to 
permit the subsequent operation of the table to 
continue under the Sole control of the fill control 
circuit. This is accomplished by the relays 54 
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and 53. When the relay 35) is energized the 
contact 5 3 closes and, through the conductor 
538, the winding of the relay 5 4 is energized. 
This opens the contacts 34 and de-energizes the 
winding of the relay 53. However, Such de 
energizing is delayed slightly by the capacitor 
532 and such delay is of sufficient duration that 
the above mentioned inapulse for initiating ro 
tation of the turntable has time to travel through 
the contacts 535 of relay 33 as above described. 
When the relay 53 is de-energized, the contacts 
535 open and this circuit has no further function. 
A similar pulse is conducted Olonnentarily 
through contacts and 545 and through the 
conductor 58 to actuate the relay 655 and reset, 
the step relay to zero. 
When the selected solute in the product from 

the fractionating column becomes less than the 
predetermined amount, the relay 536 also func 
tions to shift the container and again reset the 
Step relay. As soon as the relay 54 is energized 
the contacts 529 are closed, thereby energizing the 
relay 536 which closes its contacts 52 and 523. 
Thus, a connection is made through the contact 
526 of the relay 5 A and the contact, 52 of the 
relay 530 to the winding 43 of the relay in the 
turntable starting circuit 46. This circuit, how 
ever, is not complete due to the contacts 326 being 
opened during the period that the winding of the 
relay 5 is is energized, which continues for SO 
long as a band of solute is coining down from the 
fractionating column. However, as soon as Said 
band terminates, the relay 54 becomes deaner 
gized due to the opening of the contacts 5:3 of 
the relay 45 and thus the contactS 528 return to 
closed position and an impulse is delivered to the 
fill control circuit. Simultaneously, the coni;3.3t 
529 is broken which deemergizes the Winding of 
the relay 533, but the capacitor 345 in parallel 
with said winding of relay 539 delays said de 
energizing sufficiently to permit Saidpulse to paSS 
the contacts 52 and thus initiate a novernent of 
the turntable . Thus, when a band has ended, 
the containers will be shifted by action of the 
comparator circuit, but immediately thereafter 
this portion of the circuit is disconnected and 
further rotation of the turntable will he inder 
the control solely of the fill control circuit, the 
contacts 528 of the relay 538 will function, in a 
manner which will be obvious in view of the fore 
going, through the contacts 35 of the relay is 
to reset the step relay 45 to zero in the event, 
that it has, for any reason, moved out of Sucil 
position during the gathering of the band. 

THE RECORDER ACTUATING 
CONNECTIONS 

The recorder 63 (Figures 13, 20 and 21), al 
though optional, is convenient for the purpose of 
providing a visual record of the entire fraction at 
ing process. Said recorder $3 may be conven 
tional in structure, circuitry and operation. It 
is powered from any convenient source, such as 
the terminals $8 and 682 of plug 4 (Figure 18), 
Or, alternatively, from a completely independent 
Source. Said recorder 63 preferably provides a, 
continuous record proportionate to the relative 
potentials applied to it through the terminals 63 
and 66 of plug 3d in the comparator circuit (Fig 
lure 17). It is also connected so that the poten 
tial applied to it at the terminals 683 and 684 of 
plug 4 (Figure 18) will cause a momentary move 
ment of the pen 65 (Figure 13) recording an indi 
cation that a solvent has been changed. Said re 
corder 63 is further connected so that an im 
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pulse appearing at the terminals 42 and 432 of 
plug 4 will cause a momentary movement of the 
pen 64 indicating that a container has been filled 
and an empty one put in its place. 

SUMMARY 
Figure 20 illustrates schematically, the entire 

mechanism described in the foregoing paragraphs 
and illustrated in detail in the other figures of the 
drawings. In view of the complexity of the sew 
eral parts, Figure 20 is believed helpful and desir 
able to summarize the entire disclosure and op 
eration of the instrument. ). However, since 
said parts are believed to have been fully de 
scribed herein, further specific reference to Fig 
lure 20 is believed unnecessary. 
The operation of the apparatus, both mechani 

cal and electrical, will now be summarized. AS 
suming that insufficient, amounts of Solute are 
being dissolved by a solvent passing through the 
fractionating column at the beginning of opera 
tion of the instrument , but that the product 
is being collected in a container, the compara 
tor circuit will not be activated. Under these cir 
cumstances, the turntable is motionless; the fluid 
control mechanism is activated; the step. relay 
is ready for operation, but is unactivated; the 
relay 454 is energized and holding the switch 453 
in the circuit; and the Step relay 455 is unen 
ergized, but ready for operation. When the con 
tainer is filled, the fill-control circuit will close 
the contacts 255 (Figure 16) and, through the 
circuit. 406 (Figure. 18), actuate the clutch sole 
noid 62 to turn the table to place the succeed 
ing, empty container 2 under the fractionating 
Column. Simultaneously a pulse is delivered to 
the winding of the step relay 45 and its several 
arrins each move to the first terminal of each re 
spective bank therein. 
Assuming that the multiple switches 452 and 

453 are set at a point beyond the first terminal, 
such as the respective points shown in Figure 18, 
nothing further will happen, and a second con 
tainer will be filled in the same manner as the 
first. According to the setting of the switch 453 
in Figure 18, four of Such containers will be filled 
even though said solvent is dissolving in sufficient 
announts of Solute to close the contact 664 in the 
relay ($43. Of the comparator circuit. Upon the 
filling of the fourth container the step relay will 
effect the following operations: nake a contact. 
through SWitch 853 and relay 454 to activate step 
relay 455 and move bank B thereof from the 
first terminal to the next adjacent terminal and 
thus effect a change in Solvent introduced into 
the fractionating column 5; energize the reset 
relay, 456, also through Switch 453, by which the 
step relay 45 is returned to. Zero; Supply an in 
pulse to the recorder 63 to record the fact that 
the next solvent is now being used; the position 
of the relay 454 will be unchanged. If the Step 
relay again goes through four positions. Without 
enough solute being dissolved by the new solve at 
to actuate the comparator circuit, the above de 
scribed operation will be repeated. However, if 
sufficient solute is dissolved this time to actuate 
the comparator circuit, the following will occur: 
the relay 35E will operate and break the circuit 
to the winding of the step relay 4.5i, thus termi 
nating the counting function; energizing of the 
turntable starting circuit. 406 through relays 5f. 
and 53 to bring the next container into filling 
position; the circuit to the relay 454 will also 
open thus de-energizing this relay and taking 
the multiple switch 453 out of the circuit and 
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placing the multiple Switch 452 into the circuit. 
Fhis condition will continue for so long as the 
Comparator circuit is activated, although each 
time that a container is filled the fill-control cir 
cuit, including the turntable solenoid 62 and the 
portion of the recorder responsive thereto, will 
each be independently operated. 
When a band of Solute is completed and the cont 

Centration of solute in the solution falls below 
the predetermined minimum, the contact 664 of 
relay 643 in the comparator circuit Will open and 
the following changes will occur: the relay 450 
Will be de-energized and will return to a position 
shown in Figure 18; the turntable will bring a new 
container into filling position; the winding of the 
Step relay. 454 will be energized and will again 
COInnence Counting the container's filed. With the 
product of the column 5; the relay 454 (Figure 
18) will remain de-encrgized and the multiple 
Switch 452 will remain in the circuit. As soon as 
the number of containers, determined by the 
multiple Switch 452, has been filled with solu 
tion. having less than the predetermined amount 
of Solute therein, a connection will then be made. 
through the Switch 452 and the relay 454 to the 
relay 455 for again changing the solvent, and 
Simultaneously another connection will be made 
by the relay 456 for returning the step relay 45 
to Zero, position, and, lastly, a pulse will be con 
ducted to the recorder 63 for indicating visually 
another change in solvents. The cycle will then 
repeat, and it will continue to do so, for as long 
as the operator desires. If it is desired to sup 
ply a larger number of solvents to the apparatus 
then there are connections on bankB of step relay 
455, it will be necessary to return this relay to 
Zero, and replace the first group of solvents in 
the respective receptacles 4 with the next ap 
propriate: group, 

CONCLUSION 
It will be understood that the certain parts 

herein described, both the mechanical portions 
thereof and the electrical circuits utilized, are 
matters of choice and that they may be widely 
Substituted by other equally well known elements. 
Such substitutions are contemplated within the 
Scope of this, invention and, unless they are 
Specifically, excluded from the scope of the here 
in after appended claims, they are to be considered 
as included within the meaning thereof. 
We claim: 
1. The method of carrying out a chroma-. 

tographic fractionating operation employing a 
Series, of solvents in conjunction with a column, 
Comprising the steps: withdrawing solution from 
a fractionating column; passing through said 
Solution a beam of radiant energy of a character 
capable of being physically affected by a selected 
material expected to be in said solution; measur 
ing the magnitude by which said beam is affected 
thereby and utilizing the affecting of said beam 
for changing solvents when said magnitude 
changes beyond a predetermined value. 

2. In a device for separating a mixture of solu 
ble materials, the combination comprising: a 
fractionating column having an inlet port and 
arl Outlet port; a plurality of containers providing 
independent Sources of a plurality of solvents 
and means including valves for selectively con 
ducting one of said solvents to the inlet port of 
Said fractionating column; first opto-electric 
means including a coraduit connected to the out 
let port of Said fractionating column for generat 

75 ing an electric potential variable proportionally: 
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to, and immediately upon the occurrence of 
changes in, the concentration of a Solute hav 
ing predetermined characteristics in the discharge 
from said fractionating column; a conveyor for 
successively advancing a plurality of containers 
into and out of position with respect to Said con 
duit to receive said discharge; second Opto-elec 
tric means responsive to the fiuid level in the 
one of said containers being filled at a given time 
for effecting the advancement of said conveyor 
upon each filling of successive containers to a 
predetermined level, said Second Opto-electric 
means including counting means connected to 
said solvent valves for closing one and opening 
another thereof after a predetermined number 
of advancernents of Said conveyor; means re 
sponsive to said electric potential blocking Opera 
tion of said couinting means when said electric po 
tential is above a predetermined value; whereby 
containers will continue to be filled So long as the 
concentration of a selected Solute in the discharge 
from said column remains above a predetermined 
value and a counted number of containers will be 
filled after said concentration falls below Said pre 
determined value and after s2.id counted nuisaber 
of containers have been filled the solvent intro 
duced into said inlet port will be changed. 

3. In a device for separating a mixture of Solu 
bie materials, the combination comprising: a frac 
tionating column having an inlet port and an 
outlet port; means providing independent Sources 
for a plurality of solvents and means including 
valves for selectively conducting one of Said Sol 
vents to said fractionating column; a Source of 
radiant energy of such characteristics that it is 
physically affected by being passed through a 
solution wherein the solute is one of Said Soluble 
materials; a cell connected to the discharge port 
of said couran for receiving Solution discharged 
therefrom and said cell including a pair of aligned 
windows, one being on each side of a Space through 
Which Solution received from Said Couin is COil 
ducted, which windows are transparent to a beam 
of Said radiant energy, said Source being posi 
tioned to pass said bearin through said aligned 
Windows; a conduit connected to said cell for 
Conducting solution away from Said cell; first 
opto-electric means, including a first photo-elec 
tric responsive device positioned for receiving said 
bean after same passes through said cell and 
a comparator circuit, generating an electric po 
tential variabie in response to the concentra 
tion of a solute having predetermined character 
istics in the discharge from Said fractionating 
column; a conveyor successively advancing a plu 
rality of containers into and out of position with 
respect to said conduit to receive Said discharge; 
second opto-electric means responsive to the 
iiuid level in the one of said containers being 
filled at, a given time for effecting the advance 
ment of said conveyor upon each filling of Suc 
cessive containers to a predetermined level, Said 
second opto-electric means including counting 
means connected to said solvent valves for clos 
ing one and opening another thereof after a pre 
determined number of said advancements of Said 
container, said counting means having a step 
reiay and an electric circuitry associated With 
the winding of said step relay; means responsive 
to a predetermined value of said electric poten 
tial for breaking said electric circuitry, whereby 
upon said counting means is blocked and the 
solvent introduced into the inlet port of Said 
fractionating column remains the Same So long as 
said value is maintained. 
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4. In a device for separating a mixture of Solu 

ble materials, the combination comprising: a frac 
tionating chamber having an inlet Opening and 
a drain; means providing independent Sources 
of a plurality of solvents and means including 
valves for selectively conducting one of Said Sol 
vents to the inlet of said fractionating chamber; 
a source of electromagnetic radiant energy of 
such characteristics that it is absorbed by being 
passed through a solition wherein the Solute Con 
tains one of Said soluble naterials; a cell con 
nected to said draia for receiving Solution dis 
charged frox. said column and said cell being 
so positioned, and for including means, permit 
ting a, beam of said electromagnetic radiation to 
pass through said celi, and neans including a 
conduit, connected to Said cell for conducting Solu 
tion away from Said cell; opto-electric means in 
cluding a ghotoelectric responsive device posi 
tioned for 'eceiving electromagnetic radiation 
passing through said ceil and a comparator cir 
cuit, said opto-electric aneans providing an elec 
tric potextial in excess of a critical value upon 
the attaininent of a predeterrilined quantity of 
solute in the discharge from said fractionating 
column; a conveyor supporting a plurality of Conr 
tailers and arranged to advanced said containers 
Successively for receiving said discharge directly 
from said conduit; ineans automatically advanc 
ing said Corveyor each time a container is filled 
to a predetermined level; independent means 
automatically counting the advancernents of said 
Conveyor axld adapted to close one Solvent valve 
and open aiother after a predetermined number 
Of Said advance:ents; means responsive to said 
electric potential, when in excess of said critical 
Value, for blocking Said counting means. 

5. In a device for separating a, inixture of solu 
ble materials, the combination comprising: a ver 
tically arranged tubular member containing said 
Inixture and including an inlet port and an out 
let port; means providing independent sources of 
a plurality of solvents and means including valves 
for selectively conducting one of said solvents to 
Said inlet port of Said tubular member; a con 
veyor for successively advancing a plurality of 
Containers into and Out of filling position below 
the outlet port of Said member to receive the dis 
charge therefron; opto-electric means positioned 
adjacent said filling position and responsive to 
the fluid level in a container being filled for effect 
iing advancennent of said conveyor, and electric 
circuitry actuated by said opto-electric means 
and including counting means connected to said 
Solvent Valves for closing one and opening an 
Other thereof after a predetermined number of 
Said advancements; autonnatically operating opto 
electric means positioned adjacent, the discharge 
port of Said tubular member and including elec 
tric circuitry congrising a comparator circuit, 
Said Opto-electric (means being responsive to the 
concentration of a selected solute in the dis 
charge from Said tubular member for blocking 
and unblocking the operation of said counting 
means and connected to Said counting means. 

6. In a device effecting automatic fractionating 
of the Soluble constituents of a mixture, the com 
bination comprising: a fractionating column in 
cluding an inlet port and an outlet port; means 
including valves for successively introducing into 
the inlet port of Said column a plurality of sol 
Vents; a Source of electro-magnetic radiation of 
predetermined Wave-length; first liquid conduc 
tive means transparent to said electro-magnetic 
radiation eXposed to said radiation and a first 
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conduit conducting discharge from said column 
to said first liquid conductive means; second 
liquid conductive means transparent to said elec 
tromagnetic radiation exposed to said radiation 
and a second conduit connecting the source of 
the solvent, being introduced at any given time 
into said inlet port to said second liquid conduc 
tive means; a pair of photo-electric means respon 
Sive to said radiation and intercepting, respec 
tively, those portions of said radiation having 
passed through said first and second liquid con 
ductive means; a pair of amplifier circuits con 
nected, respectively, to the outputs of said photo 
electric means; a relay; a comparator circuit COIl 
nected to the output of each of said respective 
amplifier circuits for opening and closing said 
relay in response to the differential between the 
output of one amplifier circuit and a predeter 
mined percentage of the output of the other am 
plifier circuit; and electric circuit means respon 
sive to the position of Said relay for controlling 
the operation of Said valves. 

7. In a device for automatically effecting the 
separating of a mixture of compounds by a frac 
tional extraction process, the combination com 
prising: a fractionating column including an in 
let port and an outlet port; means including 
valves for successively introducing into the inlet 
port of said fractionating column a plurality of 
Solvents; means producing a beam of light of 
a narrow band of predetermined wave-length; 
means positioned in the path of one portion of 
said bean for conducting the product of Said col 
umn therethrough, said means including a pair 
of WindoWS transparent to Said beam and aligned 
in said path and a conduit connecting the dis 
charge port of Said column to Said last named 
means; means conducting Solvent through al 
other portion of the path of said beam, said means 
also including a pair of Windows transparent to 
Said beam and aligned in its path and a conduit 
connecting the Source of solvent being introduced 
into said column at any given time with said 
last named means; a pair of photo-tubes posi 
tioned, respectively, within each of said portions 
of Said beam after same has passed said windows; 
an amplifier circuit, operatively connected with 
the output of each of said photo-tubes; a relay; 
a comparator circuit connected to the output of 
both amplifier circuits and including means open 
ing and closing said relay in response to whether 
the Woltage output of one amplifier circuit is 
greater or less than a predetermined percentage 
of the voltage output of the other amplifier cir 
cuit; electrically responsive solvent control means 
Controlling said valves; electrical means affect 
ing the operation of Said Solvent control means in 
response to the position of said relay. 

8. Apparatus as defined in claim 7 wherein 
Said comparator circuit includes a gas filled elec 
tric discharge device, means connecting one of 
Said annplifier circuits to the cathode of said elec 
tric discharge device, means connecting the other 
of Said amplifier circuits to the control electrode 
of Said electric discharge device, a relay and 
means responsive to conduction or non-conduc 
tion of said electric discharge device for opening 
3.nd closing Said relay. 

9. In a device for automatically effecting the 
Separating of a mixture of compounds by a frac 
tional extraction process, the combination com 
prising: a fractionating column including an in 
jet port and an outlet, port; means including 
Valves for Successively introducing into the inlet 
port of Said fractionating column a plurality of 
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Solvents; means producing a beam of light of a 
predetermined Wave-length; first cell means posi 
tioned in the path of one portion of said beam for 
conducting the product of Said fractionating 
column therethrough, said means including a 
pair of windows transparent to said beam and 
aligned in Said path and a conduit, coinecting 
the discharge port of Said coluinn With said first 
cell means; second cell means conducting solvent 
through the path of another portion of said beam, 
Said means also including a pair of Windows 
transparent to Said beam and aligned in its path 
and a conduit connecting the source of solvent 
being introduced into Said column at any given 
time With said Second cell means; a pair of photo 
tubes positioned, respectively, within the paths of 
each Of Saidportions of Said beam after Same have 
paSSed Said Windows; an amplifier circuit opera 
tively connected with the output of each of said 
photo-tubes; a relay; a comparator circuit con 
nected to the output of both said amplifier circuits 
and including electric means opening and closing 
Said relay in response to the differential between 
the Voltage output of one amplifier circuit and a 
predetermined percentage of the voltage output, 
of the other amplifier circuit; a counting circuit 
including means physically, automatically and 
immediately reacting to a predetermined volume 
of discharge from Said fractionating column for 
closing the valve to one solvent and opening the 
Valve to another Solvent; and an electric circuit 
responsive to the position of said relay for block 
ing Said counting circuit as long as said differen 
tial in Woltage outputS is in excess of a predeter 
mined value. 

10. In a device for automatically effecting the 
Separating of a mixture of compounds by a frac 
tional extraction process, the combination con 
prising: a fractionating column including an in 
let port and an outlet port; means including 
Valves for Successively introducing into said inlet 
port of Said fractionating column a plurality of 
Solvents; means producing a bean of light of a 
narrow band of predetermined Wave-lengths; 
first cell means positioned in the path of one por 
tion of said beam for conducting the product of 
Said fractionating column therethrough, said 
means including a pair of WindoWS transparent to 
said beam and aligned With said path and a first 
conduit connecting the discharge port of said 
column. With Said first cell means; Second cell 
means conducting solvent through the path of 
another portion of Said beam; said means also 
including a pair of Windows transparent to said 
beam and aligned in itS path and a Second con 
duit Connecting the Source of Solvent being intro 
duced into the column at any given time With 
Said Second cell means; a pair of photo-tubes po 
sitioned, respectively, within the paths of each 
of Said portions of said beam after Sane have 
passed said WindoWS; an amplifier circuit opera 
tively connected with the output of each of said 
photo-tubes; a comparator circuit connected to 
the output of both said amplifier circuits and in 
cluding a gas filled electric discharge device, 
means connecting one of Said amplifier circuits 
to the cathode of said electric discharge device, 
means connecting the other of said amplifier 
Circuits to the control electrode of Said electric 
discharge device, a relay and means responsive 
to conduction or non-conduction of Said electric 
discharge device for opening and closing said 
relay, said last-named means including a pair of 
alternative circuits and a switch, said circuits 
and said switch alternatively connecting, accord 
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ing to the position of said switch, the control elec 
trode of said electric discharge device with said 
other amplifier circuit, one of Said alternative 
circuits having Substantially greater resistance 
therein than the other, and means for changing 
Said Switch from one of said alternative circuits 
to the other with each change in the conduction 
Condition of Said electric discharge device. 

1. A device as claimed in claim 5 wherein 
there is also provided a conveyor for Successive 
ly advancing containers into position for in 
mediately receiving solution being discharged 
from Said fractionating column and through said 
first cell means; and circuitry connected to said 
comparator circuit and responsive to each change 
therein to or from relay actuating condition for 
advancing said conveyor, at the beginning and 
end of a band of Solute of predetermined char 
acteristics being discharged from the fractionat 
ing column. 

12. In a device for automatically effecting the 
Separating of a mixture of compounds by a frac 
tional extraction process, the combination con 
prising: a fractionating column including an in 
let port and an outlet port; means including 
valves for Successively introducing into said in 
let port of Said fractionating column a plurality 
of solvents; a first conduit connected to said out 
let port; a Second conduit connected to the source 
of Solvent being introduced into said fraction 
atting column at any given time a conveyor for 
carrying a plurality of containers into position 
for receiving discharge directly from Said first 
conduit; circuitry including a step relay and first 
opto-electic means energized by the discharge 
through said first conduit of a sufficient quantity 
of solution for filling One of Said containers for 
actuating Said relay one step each time one of 
said containers is filled, and further circuitry 
connected to said last named circuitry responsive 
to the attainment of a predetermined position of 
said step relay for closing one solvent valve and 
Opening another solvent valve; a relay interposed 
in the circuit of the winding of said step relay; a 
comparator circuit and second opto-electric ap 
paratus operatively associated With said first con 
duit and with Said second conduit for auto 
natically actuating said comparator circuit in 
response to the differential between the light 
absorbing characteristics of a Solvent being intro 
duced into Said fractionating column at a given 
tine and the light absorbing characteristics 
of the product of Said column at Said given time, 
and an electric circuit having its input connected 
to the output of said comparator circuit and hav 
ing its output connected to the winding of said 
relay whereby said last-named circuit will be re 
Sponsive to Said actuation of Said comparator 
circuit for opening and closing said relay; where 
by, upon the existence of a differential in the 
light absorbing characteristics between the prod 
uct of Said fractionating column and the solvent 
used at a given time in excess of a predetermined 
value, said step relay Will be held inactive. 

13. Apparatus as described in claim 2 includ 
ing a bean of illumination and a photo-Sensitive 
neans responsive thereto, said bearin and Said 
photo-sensitive means being so positioned with 
respect to a container receiving discharge from 
the fractionating column that said beam will be 
refracted by the liquid discharge in the containeir 
onto said means; and an electric circuitry actu 
ated by energization of Said means to move Said 
conveyor and thereby move one container out of 
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filling position and another container into filling 
position. 

14. A device as described in claim 2 having also 
the following elements: a clutch and brake for 
alternately effecting movement of said conveyor 
and for braking same and electrically responsive 
means for effecting alternative engagement of 
said clutch and of said brake; a plurality of cans 
along said conveyor, each corresponding to One 
filling position thereof; a switch and cam follower 
operating said Switch in response to movement of 
cams, said switch being in circuit open position 
when said conveyor is at rest with one of Said 
containers in filling position and said Switch be 
ing in circuit closed position during movement 
of said conveyor fron one filling position to the 
next; opto-electric means responsive to the liquid 
level in said containers and providing an electri 
cal impulse of relatively short duration to Said 
electrically responsive means independently of 
said switch; an electric circuit connected to said 
SWitch and effective to energize said electrically 
responsive means when Said SWitch is closed; 
whereby movement of said conveyor will be 
Started by said opto-electric near S. Whe Said 
liquid level is reached and will be continued to 
the next filing position by the closing of Said 
switch and then braked. 

15. Apparatus for carrying out a chromato 
graphic fractionating operation to extract a 
selected material from a mixture including Said 
material and employing a series of Solvents in 
conjunction with a column, the COInbination con 
prising: a chromatographic fractionating column 
including an inlet port and a discharge port; 
means including conduits and a plurality of 
electrically actuable valves for introducing a plu 
rality of selected solvents successively into the 
inlet port of said column; a Source of radiant 
energy of such characteristics that it is physi 
cally affected by being passed through a Solution 
comprising one of Said Solvents and Said ma 
terial; a cell connected to the discharge port of 
said column for receiving Solution discharged 
therefrom, said cell including means permitting 
a beam of said radiant energy to paSS through 
said cell, and said source being positioned with 
respect to said cell to pass a beam of said radiani, 
energy through said cell; conduit means Con 
nected to said cell for conducting said Solution 
away from said cell; photo-electric means re 
ceiving said bean after Said bean paSSes through 
said cell and responsive to the magnitude to 
which said beam is affected by passing through 
solution within said cell; and an electrical circuit 
connected to said photo-electric means for actu 
atting said valves immediately upon the diminu 
tion to a predetermined point of the concentra 
tion of said material in the Solution. Within said 
cell for closing one of Said valves and opening 
another thereof. 

16. Apparatus as described in claim 15 where 
in said electric circuit includes a comparator cir 
cuit and including means automatically resetting 
said counting means to Zero whenever the output 
from the comparator circuit exce3ds said critical 
electric potential. 

17. Apparatus for carrying out a chromato 
graphic fractionating operation to extract a 
selected material from a mixture including Saii 
material and employing a series of solvents in 
conjunction. With a column, the connibination 
comprising: a chromatographic fractionating 
column including an inlet poit and a discharge 
port; means including conduits and a plurality 
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of electrically actuable valves for introducing 
a plurality of selected solvents successively into 
the inlet port of said column; a source of electro 
magnetic radiation of Such Wave-length that it 
is absorbed by being passed through a solution 
comprising one of said solvents and said material, 
Said absorbing being proportional to the concen 
tration of Said material in said solution; a cell 
Connected to the discharge port of said column 
for receiving solution discharged therefrom, said 
cell including means permitting a beam of said 
electro-magnetic radiation to pass through said 
cell, and said source being positioned with respect 
to said cell to pass a beam of said radiant energy 
through said cell; conduit means connected to 
said cell for conducting said Solution away from 
said cell; photo-electric means receiving said 
beam after said beam passes through said cell and 
responsive to the intensity of said beam after it 
has passed through solution within Said cell; and 
electrical means connected to said photo-electric 
means for actuating said valves immediately 
upon the diminution to a predetermined point 
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of the concentration of said material in the solu 
tion. Within Said cell for closing one of Said Valves 
and opening another thereof. 
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