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This invention relates to automatic analysis apparatus 
and, more particularly, to an accessory panel for use 
with such apparatus. 

In analysis apparatus of the type shown in US. Patent 
No. 2,797,149, issued June 25, 1957, a sample liquid is 
transmitted through the apparatus in the form of a stream 
and is treated with various streams of processing ?uids and 
reagents for treating the sample to determine the quantity 
of a constituent thereof. The nature and quantities of 
the processing ?uids and reagents vary depending upon 
the particular quantitative analysis of the sample, so that 
in the use of the apparatus for various analyses, the ap 
paratus must be provided with various accessories which 
must be arranged according to the procedure established 
by the particular analysis. This involves the provision 
and arrangement of various pump tubes, mixing coils, 
connecting tubes, and other accessories which involves 
considerable time and effort, especially when only one 
analysis apparatus is available for performing various 
analyses. 
One object of the present invention is the provision of 

means which are to be used in conjunction with an 
analysis apparatus and which provide accessories arranged 
according to a preestablished procedure for a particular 
analysis to eliminate the time and e?ort heretofore re- ' 
quired for arranging the apparatus for said particular 
analysis. 
A further object is the provision of an accessory panel 

which can be readily mounted on the pump housing of the 
analysis apparatus and which carries the necessary acces 
sories performing a particular analysis. 
The above and other objects, features and advantages 

of the present invention will be more fully understood 
from the following description of the invention considered 
in connection with the accompanying illustrative drawings. 

In the drawings: 
FIG. 1 is a top plan view of the accessory panel mount 

ed on a pump of an analysis apparatus; 
FIG. 2 is a vertical sectional view taken on line 2—2 

of FIG. 1; 
FIG. 3 is a vertical sectional view, similar to FIG. 2, 

but illustrating the panel removed from the pump; 
FIG. 4 is a perspective view of part of a mixing coil 

and its associated mounting clamp; 
FIG. 5 is a vertical sectional view, on a larger scale, 

taken on line 5-——5 of FIG. 1; 
FIG. 6 is a horizontal sectional view, on a larger scale, 

taken on line 6-6 of FIG. 2; 
FIG. 7 is a vertical sectional view, on a larger scale, 

taken on line 7——7 of FIG. 2; 
FIG. 8 is a perspective view of part of the panel and 

part of a pump housing, illustrating the operational rela 
tion therebetween; and 
FIG. 9 is a perspective view of a part of the accessory 

panel. 
Referring now to the drawings in detail, the accessory 

panel comprises a plate 10 which is adapted to be remov 
ably mounted on the upper surface of the housing or 
frame 12 of a proportional pump 14 of an analysis system 
ofthe type described in the above mentioned US. Patent 
No. 2,797,149. The pump is preferably of the type 
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shown in US. Patent No. 2,935,028, issued May 3, 1960, 
and has a series of longitudinally spaced, transversely ex 
tending pressure rollers 16 which are carried by an end 
less chainconveyor 18 for compressinga series of re 
siliently ?exible pump tubes 20 against the pump platen 
22 to simultaneously collapse the pump tubes as the rollers 
move longitudinally thereof for propelling the ?uids, in 
proportional amounts, through their respective pump tubes 
for the pumping operation. . 
The plate has an opening 24 having the con?guration 

shown in FIG. 1, through which the aforementioned parts 
of the pump extend when the accessory panel is mounted 
on the housing of the pump, as best seen in FIG. 2. The 
side edges of the plate have downturned ?anges 26 which 
are adapted to engage the upper marginal side edge por 
tions of the housing of the pump and the plate can be 
provided with bayonet slots 28 for interengaging screws 
30 provided in the top of the pump housing for releasably 
mounting the panel on thelatter. One end of the plate 
has an upturned ?ange 32 which carries a tube connecting 
device 34 carrying nipples 36 to which tubes can be con 
nected for‘introducing the sample and processing ?uids 
into the analysis system. 
As best seen in FIG. 6, the tube connecting device com 

prises a pair of spaced plates 38 which are operatively 
connected to each other by screws 40 and the inner plate 
38a is suitably secured to ?ange 32. Each nipple 36 is 
connected to one end of a companion tube 42 and the op 
posite end of the tube extends through a hole 44 in plate 
38-12. The hole has an enlarged bore 46 and the enlarged 
opposite end 48 of the tube ?ts in said bore. Plate 33a 
is constructed in the same manner as plate 38b and car 
ries tube 42' in axial alignment with the companion tubes 
42 and the enlarged resilient ends 48 of the tubes engage 
each other by tightening screws 44}, and provide a ?uid 
tight connection between companion tubes 42 and 42', 
While ‘only two inlet nipples 36 have been shown, it will 
be understood that the number provided depends upon 
the particular analysislwhich is to be performed and the 
required number of processing ?uids and reagents which 
are necessary for said analysis. 

In using the panel, nipples 36 which are carried by 
plate 38b preferably are ?rst connected to tubing which 
supply the reagents from supply bottles and then plate 38b 
is secured to plate 38a by screws 40 so that all reagent 
connections are simultaneously made. The sample can 
be supplied from a tube which need not pass through de 
vice 34 but can be conveniently secured to plate 10. 
The outlet nipples 36' of tubes 42’ are connected by 

suitable tubing 56 to the companion pump tubes 211 for 
pumping of the sample and processing liquid or reagent 
from the inlet nipples 36 through the system, and in this 
regard it will be understood that the number of pump 
tubes provided depends upon the particular analysis which 
is to be performed. As here shown, a pump tube 52 
(FIG. 1) is provided having its inlet end 54 exposed to air 
so that during the operation of the pump, air is trans 
mitted through the pump tube and is introduced into the 
liquid stream ?owing into the adjacent pump tube 56, at 
the H-shaped ?tting 53 to form a segmented stream com 
prising longitudinally spaced liquid segments separated 
from each other by an intervening gas segment, as de 
scribed in the aforementioned US. Patent No. 2,797,149. 
The segmented stream is joined to the other ?uid stream 

?owing through pump tube 59 and tube 59a which can 
be the sample stream, at T-?tting 60 and the resulting 
stream is transmitted through tubing 61 to the inlet end 
of a horizontally mounted helical mixing coil 62. The 
outlet end of the mixing coil is connected to the inlet 
end of another mixing coil 64 and the outlet end of the 
latter mixing coil is connected to the inlet end of a third 
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mixing coil 66.’ Theoutlet end of said mixing coil 66 is 
connected to an outlet nipple 68 so that the treated liquid 
stream can be transmitted to an analyzer (not shown), 
for example a colorimeter, by suitable tubing which is 
connected to nipple 68. The nipple is supported in an' 
,upstanding' ?ange 70 provided at the end of ,the plate. 
‘Obviously, thenumber of mixing coils provided and the, 
length of the'mixing coils dependfupon. the, particular 
analysis audit will be understood that‘v the accessory 
panel’ will be provided with the proper mixing coils. and 
other accessories in accordance with the analysis which 
is to be performed. . T . 

As best seen in FIGS. 1 and 4, the coils are'r'emov-a'bly 
mounted in open-top spring clamps .72 which resiliently 
grasp the outer surface of the coil. The clamps ‘are 
suitably connected to the top surface of plate 10. The‘ 
various tubes are preferably secured to the .top of 'the 
plate by clamps 74 to prevent extensive movement" of 
the tubes. ' . i 

‘As best seen in FIGS. 1‘, 5 and 9, a tube clamp 76 
extends vertically upwardly from the top'surface of plate 
10 and has an upwardly inclined tube bearing surface 78 
against which the ?tting 58 and tube 59a are clamped 
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by clamping plate'80v which is operated by clamping I 7 
screws 82. The clamp has a cutout 84 so that when a 
large number of pumpv tubes are needed fora particular 

'25, 
analysis, the pump tubes can be spaced vertically from ' 
each other to limit the horizontal ‘space which they might 
otherwise occupy on the plate. More speci?cally, cer 
tain of the tubes can be clamped by plate 80 while the 
remaining pump tubes can extend through cutout V 84. 
Moreover, by raising the level of certain of the tubes, 
more space is made available for the T-?tting.60 which 
need not lie horizontally but can, be positioned vertically 
or inclined from the vertical. As herein shown, the cut 
out is not being utilized since the invention is illustrated 
with a small number of pump tubes. , 
A pair of longitudinally spaced tube holdingmembers 

86a and 86b are provided at the inlet and outlet ends, 
respectively, of the pump tubes 20; Each holding member 
is provided with a series of open top longitudinally ex-. 
tending laterally spaced ‘grooves 88 ,in which the cor-i 
responding ends of the pump tubes extend. The sides of 
the holding members are provided with holes 90 and the 
platen 22 of the pump carries upstanding pinsv 92'which 
are-adapted to extend into the holes when the panel is 
mounted on the pump housing, whereby the tube holding 
means and the pump. tubes are properly positioned with 

30 

45 

respect to the platen and the tube compressing rollers > 
for the pumping operationa , I v . 

To mount the accessory panel on the pump housing, 
the pump is moved ‘into inoperative position by grasping 
handle 94 and lifting the tube compressing mechanism 
about its hinge pin 96. The panel is then placed on top 
of the pump'housing so thepump tubes 20 overlie the 
platen 22 of the pump and the compressing rollers 16, are 
above the pump tubes. The tube holding members 86a 
and 86b are then mounted on pins 90 and the tube corn- ‘ 
pressing means of the pump is moved into closed position 
so that the rollers engage the pump tubes. Thev inlet. 

'50 

55 

nipples 36 and the outlet nipple 68 are then connected . 
to the corresponding inlet and outlet tubes for the trans 
mission of the sample and various processing liquids‘ 
and reagents to the accessories on the'plate 10 for treat 
ment of the sample for analysis. 

Preferably the panel 10 is made of a suitable trans 
parent plastic material and the screws 30 and bayonet 
slots 28 need not be provided since the ?anges 26 Y grasp 
the upper marginal side edgerportions with enough force 

- to prevent longitudinally sliding movement of 'the panel’ 
on the pump housing. The longitudinally‘ correct posi 
tioning of the panel is easily determined ‘since the panel. 
is longitudinally positioned. so that ‘the holes 90 in the 
pump tube-"ho1der's'86a and 86b overlie the pins 92 of 
the pump.‘ A sheet of a suitable material is‘ preferably 

70 

75 

indicia 94 on its upper surface, .suchas writing, diagrams, 
identi?cation, etc., which is visible through the transparent 

' panel and ‘identi?es the various accessories and indicates 
the operational relationship, therebetween. 

' While we have shown and described the preferred em 

bodiment of our invention, it. will be, understood’that the 
invention may be embodied otherwise-than as herein 
speci?cally illustrated or described, and that certain 
‘changes in the form and ‘arrangement of ,parts and in 
‘the speci?c manner of practicing the invention. may be 
madejwithout departing ‘from the underlying idea or prin 
ciplesof this invention It ithin scope of the appended 

What is claimed is; " ' ' _' ' 

' l. ‘ Apparatus for an analysis system, comprising a pum , 
an accessory panel removably mounted on said pump, 
said pump having tube compressing means for compress 
ding ‘resiliently ?exible pump tubes for pumping ?uids 
through said tubes, respectively, said panel comprising: 

(a) a plate. carrying a series of accessories through 
which a sample stream and various ?uid streams ?ow 
for processing said sample for analysis by?said, ?uids, 

(b) said accessories being in ?uid ?ow communica 
tion with each other in accordance with a predeter 
mined arrangement so- that'said sample is processed 

V by said ?uids according to a pre-established pro 
cedure, . _ . 

(c) said platezhavingan opening therein through which 
said tube compressing means of said pump extends in 
the mounted condition. of said panel on said pump, 
and " > ' ' 

(d) said plate carrying a series; of resiliently» ?exible 
pump tubes forsaid ?uids, and for the sample con 
nected to said accessories in fluid ?ow communica 

. tion therewith in accordancewith said predetermined 
arrangement and positioned above and extending 
across said opening for engagement by said tube com 
pressing means for the pumping operation in said 
mounted condition of the panel. -, 

2. Apparatus for an' analysis system, comprising a 
pump, an accessory panel removably mounted on said 
pump, said pump having tuber compressing means for 
,gcompressing resiliently ?exible pump tubes for pumping 
?uids through said tubes, respectively, said panel com 
prising: ' 

. (a) a_ plate carrying a series of accessories through 
Wl’llCh a sample stream and various ?uid streams flow 
for processing said samplefor analysis by said ?uids, 

(b) said accessories being in ?uid ?ow communication 
witheach'other in accordance, with a predetermined 
arrangement so that said sample is processed by said 
?lJlClS according to a pre-established procedure, 

(0) said accessories including means for mixing said 
sample with at least one of said processing ?uids, 

(d). said plate having an opening ' therein :through 
which said tube compressing means of said pump ex 
tends in the mounted’ condition of said panel on said 
pump, and _ - 

(2) said plate, carrying a series of resiliently. ?exible 
pump tubes for said ?uids and for the sample con 
nected to said- accessories in ?uid ?ow communica~ 
tion therewith in accordance Withsaid predetermined 
arrangement and positioned above and extending 
across said opening for engagement by ‘said tube com 
pressing means for the pumping operation in said. 
mounted condition of the panel.- ' - 

3. Apparatus for an analysis system, comprising a 
pump, an accessory panel removably'mounted on said; 
pump, said pump having tube compressing means for 
compressingresiliently ?exiblepump tubes for pumping; 
?uids through said tubes, respectively, said panel com 
prising: ~ 7 ' " ’ ' ' 

v (a) 'a-plate carrying a series of accessories through, 
which a liquid sample stream and various'?uid 
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streams ?ow forprocessing said sample fof analysis 
by said ?uids, 

(b) said accessories being in ?uid ?ow communica 
tion: with each other in accordanceiwith a predeter 
mined arrangement so that said sample is processed 
‘by said ?uids according to a pres-established pro 
cedure. ' 

h(c)"'said accessories including means for introducing 
an inert gaseous ?uid into said sample liquid stream 
to divide the latter into a series of longitudinally 
spaced liquid segments separated from each other by 
an intervening segment of said inert gaseous ?uid, 

(d) said plate having an opening therein through which 
a said tube compressing means extends in the mounted 
condition of said panel on said‘ pump, and 

'(2) said plate carrying a series of resiliently ?exible 
pump tubes for said ?uids and for the sample con 
nected to said accessories in ?uid ?ow communica 
tion therewith in accordance with said predetermined 
arrangement and positioned above and extending 
across said opening for engagement by said tube 
compressing means for the pumping operation in said 
mounted condition of the panel. ' 

4. Apparatus for an analysis system, comprising a 
pump, an accessory panel removably mounted on said 
pump, said pump having tube compressing means for 
‘compressing resiliently ?exible pump tubes for pumping 
?uids through said tubes, respectively, said panel com 

' prising: 

~ (a) a plate carrying a series of accessories through 
' which a sample stream and various ?uid streams ?ow 

for processing said sample for analysis by said ?uids, 
(b) said accessories being in ?uid ?ow communica 
tionwith each other in accordancewith a predeter 
mined arrangement so that said sample is processed 
by said ?uids according to a pre-established pro 
cedure, 

(c) said accessories including means for mixing said 
sample with at least one of said processing ?uids, 

(d) ‘means for introducing an inert gaseous ?uid into 
said sample liquid stream to divide the latter into a 
series of longitudinally spaced liquid segments sepa 
rated from each other by an intervening segment of 

~- said inert gaseous ?uid, 
I (e) said plate having an opening therein through which 

> said tube compressing means extends in the mounted 
condition of said panel on said pump, and 

(7‘) said plate carrying a series of resiliently ?exible 
pump tubes for said'?uids andv for the sample con 
nected to said accessories‘ in ?uid ?ow communica 
tion therewith in accordance with said predetermined 
arrangement and positioned above and extending 
across'said opening for engagement by said tube 
compressing means for the pumping operation in said 
mounted condition of the panel. 

5. Apparatus for an analysis system, comprising a 
pump, an accessory panel removably mounted on said 
‘pump, said pump having‘tube compressing means for 
compressing resiliently ?exible pump‘ tubes for pumping 
?uids through said tubes, respectively, said panelrcom 
prising: 

(a) a plate carrying a series of accessories through 
which a sample stream and various ?uid streams ?ow 
for processing said sample for analysis by said ?uids, 

(b), said accessories being in ?uid ?ow communication 
with each other in accordance with a predetermined 
arrangement so that said sample is processed by said 
?uids according to a pre-established procedure, 

(a) tube connecting means positioned at each end of 
said plate for the transmission of ?uids‘ to and from 

' fsaid panel, 
~ ~.(d) said plate having an opening therein through which 

said tube compressing means extends in-the mounted 
‘ condition of said panel on said pump, and 
(e) said‘splate carryinga series of resiliently ?exible 
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it? 
pump tubes for said ?uids and for the sample con‘; 
nected to said accessories in ?uid ?ow communica 
tion therewith in accordance with said predetermined 
arrangement and positioned above ‘and extending 
across said opening for engagement by said tube 
compressing means for the pumping operation in 
said mounted condition of the panel. ' ’ 

6. Apparatus for an analysis system, comprising a 
pump, an accessory panel removably mounted on said 
pump, said pump having tube, compressing means for 
compressing resiliently ?exible pumptubesi forypumping 
?uids through'said tubes, respectively, said panel-com 
prising: - ' s 

(a) a plate carrying a series of accessories through 
which a sample stream and various ?uid ‘stream 
?ow for processing said sample .for analysis by said 
?uids, I 

(b) said accessories being in ?uid ?ow communi 
cation with each other in accordance with a pre 
determined arrangement so that said sampleris proc~ 
essed by said ?uids according to a pre-established 
procedure, > ' ' 

(0) tube connecting means positioned at each end of 
said plate for the transmission of ?uids to and 
from said panel, 

(d) said accessories including means for mixing said 
' sample with at least one of said processing ?uids, 

and 
(e) means for introducing an inert gaseous ?uid into 

said sample liquid stream to divide the latter into 
a series of longitudinally spaced liquid segments 
separated from each other by an intervening segment 
of said inert gaseous ?uid, 

(1‘) said plate having an opening therein through which 
said tube compressing means extends in the mounted 
condition of said panel on said pump, and 

(g) said plate carrying a series of resiliently ?exible 
pump tubes for said ?uids and for the sample con 
nected to said accessories in ?uid ?ow communi 
cation therewith in accordance with said predeter 
mined arrangement and positioned above and ex 
tending across said opening for engagement by said 
tube compressing means for the pumping operation 
in said mounted condition of the panel. 

7. Apparatus for an analysis system, comprising a 
pump, an accessory panel removably mounted on said 
pump, said pump having tube compressing means for 
compressing resiliently ?exible pump tubes for pumping 
?uids through said tubes, respectively, said panel com 
prising: 

(a) a plate carrying a series of accessories through 
which a sample stream and various ?uid streams 
?ow for processing said sample for analysis by said 
?uids, ‘ 

(b) said accessories being in ?uid ?ow communica 
tion with each other in accordance with a pre 
determined arrangement so that said sample is 
processed by said ?uids according to a pre-estab 
lished procedure, ' ‘ 

(c) said plate having an opening therein through which 
said tube compressing means extends in the mounted 
condition of said panel on said pump, 

(d) said plate carrying a series of resiliently‘?exible 
pump tubes for said ?uids and for'the sample con 
nected to said accessories in ?uid ?ow communica 
tion therewith in accordance with said predetermined 
arrangement and positioned above and extending 
across said opening for engagement by :said tube 
compressing means for the pumping operation in 
said mounted condition of the panel, and 

(e) tube holding means carried by said panel and 
spaced from each other longitudinally of said tubes 
for holding said tubes in side-by-siderelation with 
said tubes extending longitudinally between said 
tube holding means. i 



. 8. Apparatus forian analysis 

prising_:y> - ' 

(a) a plate ‘carrying serieslof accessories:throughf’;Vw I 
i ;,which a‘. sample stream ‘and various. ?uid streams 5 1;, 

' flow for; processing said‘ sample'qtor analysis by said 1 j‘ I”, 

(b) said; accessories beingpjin ?uidng?ow communica-y 
" r tion.with ,each other in accordance with ‘ a= pres-V 

determined "arrangement so that said ‘sample is 
a processed by said ?uids‘, according to a ,pre-estab- V p‘ ' .- in ~ » f 3715-‘ 

v(c).said plate having ans opening therein through ' . 
lished procedure, 7 ' 

which said tube compressing means extends in the 

3,167,329,? 
system, v‘comprising ; a . 1 -i 

pu'mp, an; accessory fpanel- ,rernovably'mounted ongsaidl ' 
‘pump, saidgpumpyhaving tube :compre'ssingrneans ,for " w. 
compressing 'resiliently’?exibleg pump tubes for pumping -_; 
?uids through said tubes, respectively, said panel CORT-.7 

mounted condition of’ said p'anelpnsaid pump, and . 
(d) said plate ‘carrying a; series of resiliently??exible 7 
pump tubes'for said fluids, and for thesample con-; 

- nectedtosaid accessories'in ?llldl?OW‘ communica 
tion therewith in accordance with said predetermined 
arrangement and positioned above and extending ' 
across saidlopening for engagement by said tube‘ 
compressing means for the?pujmping operation ‘in 
said mounted condition-of the panel, a 

(2) said plate ,having indicia identifying said acces 
sories and'indicating the interconnection of said.” 
accessories with each other. > - a. a _ . . 9; Apparatus for an analysis system, com-prismg a 

pump, an accessory, panel removably mounted on said. 
pump, said pump having tube compressing means for 
compressing resiliently ?exible pump tubes .for pumping 
?uids through, said tubes, respectively, said panel 'com-' 
prising: 

(a) a ‘ plate carrying a series of accessories through ' ‘ 
which a sample stream and various ?uid streams ?ow' 
for'processing said sample for, analysis by said ?uids, 

‘(12) said-accessories being in ?uid ?ow communica 
~ tionwith each other in accordance with a predeter 
mined arrangement so that saidsample is processed 
by said ?uids according to apregestablished pro 
cedure," .. ' . .‘ ~ I ' 

(0) tube connecting means positioned at each end 
7 of’ said plate, for the transmission of ?uids ‘to ' and 
ifromsaidpanel, " ' _ f g 

(d) .said accessories including means formixing vsaid 
sample with at least-one of said processing ?uids, 

(e) means for introducing an inert gaseous ?uid into 
said sample liquid stream to vdivide the latter into 
a ,series_of, longitudinally spacedv liquid segments 

of said inert. gaseous ?uid; -' 
separated from each‘other by an intervening segment‘ 

30' 
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(f) said ‘plate ‘having ‘an openingltherein‘ithrough , 
which said tubejcompressing means-extends in: the 
mounted condition of said panel on said pump, 

(g) said plate carrying a series of'resiliently ?exible .i ’ 
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pumptubesfor said ?uidsandfor the, sample con- , " 
nected to said accessories in ?uid ?ow communi 
ca'tiontherewith in accordance with said predeter 
mined arrangement and' positioned above and ex 
tending across said opening for engagement by said 
tube compressing means ‘for the pumping operation 1 I 
in'saidmounted conditionof the .panel, and ' 

(h) tube holding meansspaced, from each other lon~~ 
’ ' gitudinally of saidtubes for. ,holding- said tubes in 

side-by-side ,relation with; said tubes» extending lon 
gitudinally between said tubeuholding means. , 

10. Apparatusfor anr'analysis system; comprising a 
> pump,_'wan accessorypanel removablymounted on said 
pu'mpjsaid. pump having tube. compressing means; for 
compressing ‘resiliently. ?exible. pump tubes for, pumping 7 

65' " 

?uids through said tubes," respectively,lsaid panel com; ,‘ 
prising:_ .. 

(a) a Plate carrying aseries of accessories,‘ through 

_ qwhich acsampleistreaayand Yarious ?uidstreams 
‘' ?ow for processing said’sample foranalysis by said 

' ' : 

~ .(bJ- saidaccessg . 

" -‘ with'eachfother‘in‘accordance'vvith a ‘predetermined 
arrangemfantis'o that. said vsample. is ‘processed by 

. , said ?uids according to a pro-established procedure, 
‘ x 1 (o)-~ saidplate' having an; opening therein through, which 

; Q said tube: compressing meansie'xtendsinthe'mounted 
conditionqfrsaid panel-onésaid~n?mp,' " . 

:7 ‘;'(d)" said .jjplatecarrying a'gserie's'loferesiliently ?exible 
pump tubes for. said ?uids ‘and-for th'esample con 

' j» nected- toisaid‘gaccessories in .?uvid communica 
tion therewith in aocordancewith said predetermined 
arrangement-1 and opositionedyabove andyextending 
across said opening for engagementby saidltube 
compressing 'means for the pumping" operation in 
‘said-.‘mounted condition ‘of the panel, and ' H (e) ‘means positioned at the outlet end, of said'pump 

tubes for-holding said tubes in vertically'spaced 
relation to?reduce vthe horizontal space'that would. 

. . > be n0rmal1y§0¢¢i1pied byjs’aid vibes-w. 
. 11. Apparatus forlanl analysis system, comprising a 
pump, an accessory 'panel-removablyz» mounted onsaid 

f pump, said pump having tube compressing means for 
compressing resiliently ?exible pump‘tubesfor pumping 

'_ ?uids through saidlitubes, respectively,‘ said panel com 
Pr1S1ng= .' . 't ' > a 

(a) a plate'carrying a series of accessories ‘through 
~which ;a;san_1ple, stream ,and ‘various ?uid streams 

as ?ow 'for 

v ‘ ,_ ?uids," 

_. (b) ‘ said accessories being in ?uid ?ow communication 1 
r with eachv other in accordance withga. predetermined 
arrangement so that said sample is processed by said 
?uids according to a pre-establishedprocedure, 

(0) tube connecting means carried. by said plate for 
the transmission of ?uidsto' and from said panel,'; 

(d) said acoessoriesincluding means for mixing said 
, sample w1th;at. least vone of'said- processing?uids, 
' (e)nmeans for introducing an'inert gaseous ?uid into 

said sample liquid stream to divide the vlatter in' 
a series of longitudinally , spaced liquid segments 
separated from 'each' other .by1an intervening seg 

, j ment of saidlsinert gaseous ?uid, ; ' ' ~ 

' j (f) ‘said plate having an opening therein through which 
said tube compressing‘ means extends in the mounted 
'condition'of said panelionlsaid pump,‘ ' _ 

(g)¢said plate carrying'ra series-of resiliently'?exible 
1 pump tubes for; saidi?uids-and for'the sample con 

' , nected to said ‘accessories; iny?uidi?ow communica 
tionfjtherewithx in " accordance with said :predeten" 
mmedarrangement; and positioned above and ex-v 

' tending across said opening for engagement by said 
tube compressing means for the ‘pumping-operation 

v in said mounted condition of the panel, and ' 
v(h), tubei’holding means vlongitudinally spaced from 

each other for holding ;saidi.i‘tubes in side-by-side 
' relation With‘said tubes: extending longitudinally be 
tween ‘said tube ‘holding means, ' . > 1 Y 

(i) said plate having indicia identifying said- acces- ' 
wsorie‘s'rand indicating -> the interconnection of said 
accessories. with each ‘others ' V t 

' l 12.; Apparatus for an analysisfsystem, ,comprising: 
(a) a pump having a‘ frame and tube.:compressing 
means-fori'compressing a plurality‘ of resiliently 
?exible pump.,tubes' for pumpingja sample stream 
{and aproces‘sing. ?uid stream‘v through said system 

' 'yfor treatmenboffsaid sample; by‘. said processing 
7 '?uid,"and. -‘ ' i ‘ I 

(b) a panelmounted on said "frame'. and having'an 
opening registry ,with'said tube .'c'ompressing 
‘11168118,, 9 ; .. .: '1 ‘v 

"(c) said panel'ha'ving va series-‘of :pump tubes positioned 

yiesrlbeinlg inf?uid'i?ovvj communication . 

processing said sample for-analysis by said, - 

' . ‘overland,extendingacross saidopeninggfor engage 
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ment by said _tube compressing means for they pump 
ing of said sample and said processing ?uid, and 

(d) means on said panel in ?uid ?ow communication 
with said pump tubes for treatment of said sample 
by said processing ?uid. ' 

13. Apparatus for an analysis system, comprising: 
(a) a pump having a frame and tube compressing 
means for compressing a plurality of resiliently 
?exible pump tubes for pumping a sample stream 
and a processing ?uid stream through said system 
for treatment of said sample by said processing 
?uid, and 

i (b) a panel mounted on said frameand having an 
opening in registry with said tube compressing 
means, 

(0) said panel having a series of pump tubes extend 
ing longitudinally across said opening for engage 
ment by said tube compressing means for the pump 
ing of said sample and processing ?uid, and 

(d) means on said panel in ?uid ?ow communication 
with said pump tubes for treatment of said sample 
by said processing ?uid, 

(2) said last mentioned means including mixing means 
for mixing said sample with said processing ?uid. 

14. Apparatus for an analysis system, ‘comprising a , 
pump, an accessory panel removably mounted on said 
pump, said panel comprising: 

(a) a plate carrying a series of accessories through 

10 

20 

1% 
which a sample stream and various ?uid streams 
?ow for processing said sample for analysis by said 
?uids, 

(b) said accessories being in ?uid ?ow communication 
with each other in accordance with a predetermined 
arrangement so that said sample is processed by 
said ?uids according to a pre-established procedure, 

(0) said plate carrying a series of resiliently ?exible 
pump tubes for said ?uids and for the sample con 
nected to said accessories in ?uid ?ow communica 
tion therewith in accordance with said predetermined 
arrangement for the pumping of said ?uids and 
samples, and 

(d) tube connecting means positioned on said plate 
for the transmission of ?uids to and from said panel, 
said tube connecting means being spaced from each 
other longitudinally of said tubes, said plate having 
an opening between said tube connecting means 
providing access of tube compressing means to said 
tubes for the pumping operation. 
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