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National Aeronautics & Space Administration March 22, 1972
Manned Spacecraft Center FR-1097-101
Operations Equipment Development Branch
Houston, Texas 77058
Attention: Mr. J. L. Day, Mail Code DE52
Subject: Final Report

Fabrication of a Slide Stainer for

Period January through March 17, 1972

Reference: Contract No. NAS 9-12473

Gentlemen:

During the period covered by this final report, the Advanced Techmology
Operationé of Beckman Instruments, Inc., has designed, fabricated, and tested a
Qualification Test Unit Slide Stainer, Beckman P/N 673753. This letter and its
attachments summarize the results of the contract. Attachments to this letter

are as follows:

A. Top assembly drawing, Qualification Test Unit Slide Stainer.
B. Predelivery Acceptance Test Plan and Procedure.

C. PDA Test Data Sheets. b
D. Opefating Procedures.

E. Materials and Parts List.

F. Reagents List.

FABRICATION AND TESTING

Objective

The objective of this contract was to fabricate and acceptance test one Beckman

P/N 673753 IMSS Slide Stainer developed under contract NAS 9-11929. The Slide
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Stainer was to be designated as a Qualification Test Unit, and would be capable

of performing both Gram and Wright blood stains of prepared slides,

The Approach

Again, attention was given to liquid containment, waste handling, absence of
contamination from previous staining, and stability of reagents. The staining
unit was to be self-contained and capable of independent operation. In addition,
a reduction in both weight and size, as compared to the prototype, was to be
accomplished in conjunction with certain modifications reflected from testing

the prototype delivered previously.

The Environment

The design objectives of this module were that it operate under one- or zero-g

conditions and be compatible with Skylab A environmental conditions.

Primary Performance Objectives

The Slide Stainer module was to be designed to perform the required Slide

Stainer operations in a zero- to one-g environment without contamination of the
cabin atmosphere, and was to be compatible with Skylab A environmental conditions,
the unit to have a maximum weight of 4,1 pounds including expendébles and maximum
nominal dimensions of 4.1 x 5.1 x 9.0 inches. The Slide Stainer would have the

capability of staining 48 Gram stains and 16 Wright stains, mixed intermittently.

Secondary Performance Characteristics

- Slide Holder ~

The slide holder was to be designed to confine the slide in such a manner as to
allow reagents and rinse solutions to pass over the area to be stained without

escaping to the cabin atmosphere.

Visual Indication

The slide was to be mounted to allow visual indication that the various stains
had covered the area of interest, and that the stains had been adequately

flushed before the slide is removed.
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Liquid Handling

The various stains and reagents were to be confined and handled in a manner to

prevent leakage and dissemination of liquids or vapors into the cabin.

Liquid Waste

The liquid waste from the staining procedure would be collected in a disposable
plastic container. The volume of the reservoir will be adequate to contain all
fluids and air flushes generated during the staining of six slides. The con-

tainer was to be designed to prevent the contents from spilling during disposal.

Operability, General Design Goals

Maintainability
The equipment was to be designed to provide accessibility consistent with
efficient testing, service, and maintenance during all phases of testing and

operational activities.

Useful Life

The equipment was to be designed to have a useful life of at least 2 years
except for expendable equipment., Maintenance is an acceptable way of obtain-
ing a useful life, Resupply and replacement or substitute components will be

possible.

Shelf Life

The equipment, exclusive of reagents, was to have a minimum shelf life of 3
years under normal warehouse conditions. Any limited-calendar life items were
to be identified and replacement assured, when required, by the station

operating procedures. The desired shelf life of reagents was to be 9 months,

Operating Life

Limited operating life items were to be identified and on-time replacement,
recalibration, or adjustments assured, when required, for the station operating

procedures.
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Environment
The equipment and its components were to withstand the Skylab A environmental

conditions.

Design Concept

A block diagram of the design concept of the Slide Stainer is shown in Figure
1. Reagents are stored and dispensed from modified syringes fitted with a
screw drive for the plunger, The tip of each syringe is fitted with a cap
holding a rubber septum. In use, the syringe tips are pushed over a needle
mounted in a manifold and connected to a reagent selector valve, The needles
penetrate the septum of each syringe and permit the liquid contents to be

dispensed.

A common air and water flush input to the reagent selector valve connects
directly into the common output line of the valve within the valve body. The

common output of the selector valve connects directly to the staining chamber.

The staining chamber cover permits the positioning of al- x 3~inch microscopic
slide over an "O" ring. Closing the chamber cover forces the slide onto the
"0" ring, forming a very small volume circular cavity between the surface of
the glass slide and the bottom of the chamber. Small entrance and exit ports
in the base of the chamber allow the flow of fluids through the formed cavity.
Manually operated plunger-type pumps force flushing water and air through the

cavity to flush out staining solutions.

Additional Specifications

The following specifications outline the IMSS Qualification Test Slide Stainer
as defined by Beckman P/N 673753 and modifications reflected by present testing.

The primary, but not total, modifications include:

1. Retention of the slide chamber cover in open position.
2. Detents or positions on reagent selector valve in flushing positions.
(The initial position of reagent dispenser screws and each 1/4 turn

is marked.)

FR-1097-101 4
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3. Location and marking of system flush probe valve interior to the Slide
Stainer and relocation of door and lengthen probe, or provide other
improved flushing system,

4, Serrations totally around reagent dispenser body head.

5. Brazing or other positive attachment of needle manifolds to needles.

6. Delete water reservoir housing.

7. Store water bags evacuated for use with S/C water, including adaptor
for water gun.

8. Water drop dispenser corrected to give reliable operation.

9. Spring pressure increased to positively locate the reagent dispenser.

10. All plastic parts of Teflon or polycarbonate.

11. Eliminate potential corrosion problems.

12. Positively retain "O" ring.

13. Operating procedure displayed on each unit,

14, A device provided to retain Slide Stainer in IMSS, as defined by MSC.

THE QUALIFICATION TEST UNIT SLIDE STAINER
The completed Qualification Test Unit Slide Stainer, Beckman P/N 673753, is

shown in Figures 2 and 3 with the major components identified. A Top Assembly
Drawing, Attachment A, shows the detailed construction of the Slide Stainer and,

together with the Parts and Materials List, Attachment E, identifies components.

The Qualification Test Slide Stainer differs considerably from the prototype
unit in that it is slightly smaller in size, 4.1 x 5.1 x ‘9.0 inches instead of
4.3 x 5.3 x 9.2 inches, and weighs slightly less than 4.1 pounds instead of

7 pounds, Also, many of the internal parté\of the Qualification Test Unit do
not resemble those of the prototype but do, however, reflect those changes

necessary for weight reduction and required modifications.

Weight Reduction

It was first thought that the weight reduction could be accomplished by a
materials substitution method with a moderate amount of redesign of the dis-

penser guide tube assembly utilizing lightening holds where permissible,
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Actually, the weight and size reduction, coupled with the required modifications,
resulted in a major redesign effort. The redesign and modifications are
described in this report, The improvements and changes in the Qualification
Test Slide Stainer over the prototype are considerable. A physical examination
and operation of both units is needed for complete comparison and appréciation

of the work involved.

A major weight reduction resulted in replacing the heavy, 6l3-gram polycarbonate
block dispenser guide tube assembly with a lightweight, 192-gram dip-brazed
aluminum structure with numerous lightening holes (see Detail A,Top Assembly
DraWing shown in Attachment A.,) The two large-needle connector blocks were
replaced with six small individual needle connector blocks, resulting in a

weight reduction of over 150 grams.

Each reagent dispenser assembly was reduced approximately 90 grams by substi-
tuting polycarbonate for aluminum in the outer shell. Polycarbonate has a
specific gravity of 1,20 while aluminum has a specific gravity of 2.5.

Aluminum was also substituted for steel and brass for another weight reduction.
Shafts, knobs, etc.,, were hollowed out and the tubes were reduced in weight by

putting numerous lightening holes in the tube walls,

Where étructurally possible, thinner aluminum walls were used, especially in
the housing, doors, and bottom plate. Unnecessary bulk weight'was removed
from the staining chamber, chamber cover, drop dispenser, selector valve body,
knobs, and connector blocks.. In places such as the selector valve knob,
substituting polycarbonate for aluminum, plus hollowing out of the structure,
resulted in about 3-to-l weight reduction. “The water and air dispenser

assembly was made smaller and the plungers were hollowed out,

The flushing valve, probe, tubing, and storage space in the front door were
eliminated by utilizing residual alcohol in reagent dispensers G3 and Wl for

flushing, thus aiding in weight reduction.

A saving of 125 grams was realized by adding a 5-gram S/C water-gun fitting

to the water supply bag, thus permitting the use of §/C water.

FR-1097-101 -7
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Reagent Dispenser Seal Redesign and Test

During evaluation of the Prototype Slide Stainer at NASA-MSC, many of the
reagent dispensers were found to leak reagents past the double Teflon sealing
edges of the dispenser plunger tip. Eventually, this was traced to the wide
range of thermal expansion and contraction of Teflon. The problem was solved
by installing an oversize "O" ring in the groove immediately behind the dual
Teflon sealing edges., During the period in which the sealing problem was being
studied, Beckman personnel worked closely with The Hamilton Co., supplier of
the glass syringe barrels and plunger tips. Three novel and different Teflon
tips were furnished Beckman by The Hamilton Co. for evaluation., All three
failed to meet the requirements, especially in low temperature (4OOF) sealing
ability. The final design adopted for the Qualification Test Unit is shown
vin Figure 4. Basically, the two Teflon sealing edges are backed up by two
rubber "0" rings. To test this concept, all 18 reagent dispensers were filled
with alcohol, then cycled between 40°F and 105°F six times, allowing the
dispensers to reach room temperature prior to changing-temperaturg environment
exposure, Initially, the dispensers were exposed to 40°F temperature for 72
hours, then removed and immediately maximum pressure applied by finger tighten-
ing the dispenser knob. After the initial test, a minimum of 8 hours exposure
at eiéher temperature was immediately followed by applying maximum pressure.
Another'pressure test was performed by connec;ing a reagent dispenser to a
pressure gauge via a copper tube and adaptor. The knurled knob of the reagent
dispenser was turned to maximum finger tdrque and a maximum pressure of 40 psi
was realized. Each syringe was then tested for total as well as needle-septum
leakage by placing each over a needle adaptor and applying 60 psi from an
external source connected to the needle adaptor and pressure gauge through a
"T!" fitting. No leaks were observed at the needle septum interface or around

the plunger after approximately 3 minutes at 60 psi.

Fluid Transport System Pressure Test

During assémbly and after final assembly, each dispenser, septum-needle inter-
face, and selector valve position and associated tubing was pressure-tested to

60 psi without observing any leaks. 1In addition, the staining chamber, with a

FR-1097-101 -10-



dummy slide in position, and the waste port connection were tested to 60 psi

without evidence of leaks,

The air and water flushing systems were tested with a dummy slide in the chamber
and the waste port connection blocked. No leakage was observed with maximum

finger pressure on the plungers.

"0" Ring Material

The "O0" ring used in the reagent dispensers and those used in the water and air
plungers have such specific requirements as long term storage under compression
(low compression set), good abrasion resistance, compatibility with the wvarious
chemical reagents, and good oxidation resistance because of the relatively high

oxygen content of the Skylab environment,

An application engineer at a local "O" ring distributor assisted in the selec-
tion of the "0" ring material. This material was a fluoro-silicone elastomer,
TH1057, and was chosen‘because of its very low compression set and excellent
oxidation resistance. During preliminary assembly and testing, it was observed
that the "O" rings made with TH1057'had poor abrasion resistance and mechanical
strength, Actual tests of the "0" rings lubricated with Krytox 240AC and
placed in the water and air flushing assembly showed that small rubber particles
were being rubbed off the surface of the "O" rings during movement in the
polycarbonate blocks of the flushing assembly, During assembly of the reagent
dispenser plungers, a modefate stretching of the "O" ring is necessary. When
stretched, the "0" rings made of TH1057 showed small tears or broke apart,
Based on the above experience, a decision was made to use VITON A "0" rings

throughout the Slide Stainer.

Material Substitution Problems

As pért of the weight reduction and redesign, the reagent dispenser knob and
threaded shaft were changed from steel to polycarbonate for the knob and
aluminum for the threaded shaft. The knob and shaft are retained in position

but allowed to rotate by the use of a retainer ring around the base of the knob.

FR-1097-101 -11-



Figure 4.
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During preliminary assembly, it was found that the polycarbonate knob was
apparently too soft and permitted the retaining ring to slip off when axial
loading was applied. A hollowed out aluminum knob was substituted for the

polycarbonaté knob.

During the refilling of reagent dispensers following a PDA test, the threaded
tip of two polycarbonate dispenser end-caps twisted off. The major cause of
this failure was determined to be a too-thin wall inside the threaded poly-

carbonate section coupled with too much stress applied by the compression of
the rubber septum and bottoming out of the septum cap. A third dispenser was

found to have a cracked threaded area but did not leak during the testing.

The end cap was redesigned with a larger thread, thus permitting a thicker

wall and the polycarbonate part annealed after machining.

To allow a larger thread inside the septum cap but keeping the same outer
diameter, the material for the septum cap was changed to aluminum. To reduce
the possible stress on the end cap caused by bottoming out of the septum cap,

the septum cap was made shorter.

The end cap, as well as the whole housing of the reagent dispenser,was originally
made of aluminum in the prototype unit. As part of the redesign of the dispenser
to reduce weight, polycarbonate was substituted for aluminum and the difference
in stfength taken into consideration. However, the wall thickness and associated
stress of the threaded section of the end cap were apparently not given adequate

attention.

FR-1097-101 -13-



A report of this failure is also covered in Attachment C, Predelivery Acceptance

Test Data Sheets.

Preparation of Reagents

The Gram stain reagents (see Attachment F) were prepared according to standard
procedure as given in Gradwohl, R.B.H., M.D.; "Clinical Laboratory Methods and

Diagnosis,” 1956 Ed., p. 1401.

After aging for 72 hours, the reagents were filtered through Whatman #1 filter
paper. A wetting agent, LECONAL WETTING AGENT, distributed by E. H. Sargent &
Co., was added to the crystal violet reagent, Gram's Iodine and safranin

counter stain--3-ml wetting agent to 500-ml stain.

The stains, including the Camco Quick Stain, were then aged 40°F for 72 hours

and filtered cold. A final aging of 7 days, followed by filtering, was performed
prior to use,

Gram stains of known gram positive and gram negative organisms were made, using
standard stains and procedures and compared with gram stains of the same organisms

stained with the specially prepared and filtered reagents. There was no

observable difference between the two sets.

Evaluation of Staining Procedures for Qual Test Unit Slide Stainer

Preliminary gram stain procedures resulted in doubtful gram stains or mixed
staining of a single organism because of excess bubble formation in the staining
cavity. It was immediately noted that the Gram's Todine, reagent G2, showed
poor flow characteristics in the staining cavity with the formation of bubbles.
The crystal violet stain, reagent Gl, showed only a slight tendency for bubble
formation while the decolorizing alcohol, G3, and the counterstain, G4, appeared

to thoroughly wet the slide surface and had little tendency for bubble formation.

FR-1097-101 -14-



Initially, poor wetting of the slide surface appeared to be the major cause of
bubble formation with the Gram's Iodine solution, G2. A wetting agent was
tested with a small quantity of reagents Gl, G2, and G4 using B. Subtilis as a
gram positive organism and S. marcescens as a gram negative organism, Both
organisms stained typically. Therefore, wetting agent at a concentration of

3-ml per 500-ml stain was added to reagents Gl, G2 and G&4.

When the reagents with the wetting agent were used in the stainer, a 50-percent
reduction of bubble formation was noted, especially with the Gram's Iodine, G2.
Further experimentation identified the air flush used prior to the Gram's

Iodine as a contributing factor in the bubble formation. The staining procedure
was modified to use only a water flush between the crystal violet reagent, Gl,
and the Gram's Todine, G2. The addition of the wetting agent and the omission
of‘two air flushes following the crystal violet reagent has resulted in a
staining procedure in which the formation of bubbles is held to a minimum and
which produces a reliable Gram Stain--equivalent to standard laboratory gram

stains.

Flushing Procedure Evaluation

Part of the weight reduction was accomplished by eliminating the flushing probe,
vélve,and associated tubing and clamps --The flushing of the Qual Test Unit to
be performed by using the re§idua1 alcohol in dispensers G3 and Wl. Since the
alcohol is a better solvent for the reagents (stains) than water, a smaller

quantity of alcohol should be adequate.
To evaluate this flushing concept, the following test was performed:

The Slide Stainer was set up as per instructions (see Attachment D). Sixteen

gram stains and 8 blood stains were performed as per staining instructions

FR 1097-101 -15-



(Attachment D). Following the staining procedures, reagent dispensers Gl, G2,
G4, and W2 were removed, Dispensers Gl and/or G3, containing alcohol, were put
in place of Gl, G2, G4 and W2 and alcohol flushed through the lines as given

in Attachment D flushing instructions., Following the flushing, the stainer was
placed in a vacuum chamber and the chamber pumped down to 25 microns or less
and maintained at or below 25 microns for a minimum of 8 hours. After removal
from the vacuum chamber, the needles and fluid transfer lines were tested for
blockage by residual reagents. The cycle was repeated six more times without
any evidence of blockage of lines or needles due to residual reagents. A

total of 116 gram stains and 56 blood stains were performed satisfactorily

prior to the PDA tests.

FR-1097-101 -16-



FULFILIMENT OF SPECIFICATIONS

The specifications listed were fulfilled as follows:

1. A ball-plunger and detent were installed in the staining chamber and

cover to retain the cover in an open position when required.

2. Two additional positions of the selector valve were marked S, for stop,
and F, for flush, and two stops installed in the knob assembly such
that the knob must be pulled up about 1/8 inch in order to pass these

two stops.

3. As explained elsewhere in this report, an improved flushing procedure

has eliminated the need for flushing probe, valve,and attachments.

4. A coarse knurl has been placed totally around the reagent dispenser

- body head and each 1/4 turn marked with a groove and painted black.

5. 'Needles have been soft-soldered to a stainless steel plate which is

made part of the individual needle connectors. Brazing would anneal

or soften the needle and permit easy bending.
6. The water reservoir housing has been deleted.

7. Water bags are being designed to include an $/C adaptor for the water

gun and will be stored evacuated.

8. The water drop dispenser has been redesigned and in principle now
functions similar to the reagent dispenser. Turning the knob counter-
clockwise fully fills the dispenser--turning 1/4 turn clockwise

a 20 pl drop at the drop dispenser port.

FR-1097-101 -17-



9. The spring rate of the spring used for retention of reagent dispensers
in the prototype Slide Stainer was given by the vendor as 7 pounds.
The springs used in the same position in the Qualification Test Unit

have a 9- to 12-pound rate.

Since the dispenser outer shell or housing was changed from aluminum

to polycarbonate and the spring.rate almost AOubled,the possibility of
the guide pin distorting or cutting into the walls of the milled groove
was considered. Two guide pins and associated grooves were designed
into the reagent dispenser shell and a stress analysis made of the

pin-groove and spring combination.

STRESS ANALYSIS

Stress analysis for a spring has a spring rate k = 15 lbs/inch. The force
appliéd to two pins should be F = k- =15 x 0.28 = 4.2 1bs. Each pin will
then be.loaded by P = 2.1 1bs. For a 0.050-inch-long pin, p = 42 1bs/inch.

The contact area between the pin and the Lexan seat has a width:

' 2
D0, (1Y 1av 3
b=1.6 5D = + 5 = 17.88 x 10" inches.
1 72 1 2
The contact area is A = b x 1eff = 0.000894 inchz.
The maximum stress is then o =P = 2,350 psi,.
. max A
Since the yield strength of Lexan is é; = 9,500 psi, the margin of safety
is:
9,500
MS = 2’350 -1 = 3.04 >0

Assume that the pins are press-fit in the pin holes, maximum stress will occur

at the fixed end.

FR-1097-101 -18-



M X px1l x D

o = max -7 - eff 2
Lot 22 x 107°
Let O - ozy = 36,000 psi, it implies that the maximum force that the
aluminum pins can take is P = 120 lbs.
max

Since there will be only 2.1 lbs, force applied to each pin, the existing

design has a margin of safety M.S. = 56>>0. No failure will be anticipated.
. ) UMINUM PIN P PIN,,
D2=0.125" ] ALUMINUM ALLOY
]
i’ ’
-
4 0.125"
LEXAN 2 / 4

,,Ql;pi 140" ‘ : |“1eff’!

10. The requirement for all plastic parts to be either Teflon or poly-
carbonate could not be met. The Chromatronix reagent selector valve
is obtainable only in Kel-F or Delrin. Kel-F is close to Teflon in

many of its properties, so a Kel-F valve was used.

The colored identification discs in the knob of each reagent dispenser
and as part of the selector valve position indicator are still madebof
plexiglas since polycarbonate is not available in colors. A special
order for colored polycarbonate could provide such colors, but the

FR-1097-101 -19-



11.

12,

13,

14'

cost for the small quantity required would be all out of proportion
to the total cost of the slide stainer. In addition, the time
required to obtain the colored polycarbonate would practically

eliminate its use in any Skylab Slide Stainer.

The Teflon tubing connector assembly utilizes a plastic fitting,
Beckman P/N 183956, available only in Delrin and weighing 0.2 gram.
Teflon would be mechanically unsuitable and time did not permit

obtaining a special order using Kel-F as the material.

The water and waste bags being designed and fabricated by Whirlpool
Corp. are required to have a short one-inch flexible tube suitable for
attaching the water and waste bag connectors. The actual material has

not been detailed yet but is not likely to be Teflon.

Elimination of potential corrosion problem has been fulfilled by using
stainless steel screws in areas of concern and all springs, except the

small one in the reagent selector valve knob, are Teflon-coated for

7

maximum corrosion resistance (0.5 mil FEP and 2 coats of 1.0 mil TFE).

The "O" ring forming the staining chamber cavity is now cemented in

place with epoxy cement.

The Qualification Test Unit Slide Stainer has the setup instructions
on the front panel, the staining instructions on the top, the flushing
instructions on the left side-panel and a block diagram of the fluid
system on the back. The instructions were photographically imprinted

on a 7-mil litho plate which was then cemented on the Stainer housing.

A spring made according to NASA-MSC drawing SDC 42100354 was riveted

to the back of the instrument,

FR-1097-101 -20-



Additional Changes or Modifications

A few additional changes or modifications were incorporated in the Qualification
Test Unit:

1. Connector blocks secured to main housing to assure maximum protection

of fluid system during vibration and other environmental tests.

2, Air and water flush connection made directly into selector valve
stator to provide greater flushing efficiency and increased component
reliability.

3. The efficiency and reliability of the water and air flushing plungers
has been increased by the use of two sealing '"O" rings in place of

a single "O0" ring.

PROBABLE MODIFICATIONS FOR FLIGHT QUALIFIED SLIDE STAINER

During the PDA tests, Mr. J. Day commented on a few improvements which he

suggested be incorporated in any future slide stainer for NASA.
1. Color anodizing of housing either blue or black.,
?. More positive detent action on reagent dispensers,
3.. Use of magnetic septum retainer tool and septum retainer.
4, All screws.to be standard slotted heads for ease of maintenance.

5., Annealing all polycarbonate parts following machining.

FR-1097-101 -21-
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1.0 PREDELIVERY ACCEPTANCE TEST PLAN

1.1 Scope

The Qualification Test Slide Stainer shall be a self-contained system capable of
performing both an eight-step Gram Stain of micro-organisms and a Wright's stain

of blood smears.

The Predelivery Acceptance Test shall demonstrate the performance characteristics

described below.

2.0 PERFORMANCE CHARACTERISTICS
2.1 Primary
2.1.1 The unit shall have the capability of staining both heat-fixed micro-

organism slide preparations with an eight-step Gram stain and blood

smears with a Wright's stain mixed intermittently.

2.1.2 The Gram stained micro-organism preparations and Wright-stained blood

smears will be equivalent to similar preparations stained by standard

laboratory methods.

2.1.3 The stainer shall be capable of operating in a zero to 1 g environ-

ment without contamination of the spacecraft atmosphere.

Z.i.4 Maximum nominal dimensions to be 4.1 x 5.1 x 9.0 inches.

2.1.5 Maximum weight to be 4.1 pounds.

FR-1097-101 . B-1



2.2

2.2.1

2.2.2

2.2.3

2.2.4

2.2.4.1

2.2.4.2

2.2.5

FR-1097-101

Secondary

The slide holder shall confine the slide in such a manner as to allow
reagents and rinse solutions to pass over the area to be stained

without escaping to the spacecraft atmosphere.

The slide holder shall allow visual indication that the various stains
have covered the area of interest, and that stains have been adequately

flushed before slide removal.

The various stains and reagents shall be confined and handled in a
manner that prevents leakage and dissemination of liquids and vapors

into the spacecraft atmosphere.

The liquid waste from the staining procedure will be collected in a

disposable plastic container. The volume of the waste container will
be adequate to contain all fluid and air flushes during the staining
of six slides. The waste container shall be designed to prevent the

contents from spilling during disposal.

Each waste container shall contain a liquid absorbent capable of

absorbing the liquid waste from staining six slides.

__Number of waste containers shall be stored within the staining

units and be easily accessible.

A means of dispensing a drop of water for slide preparation shall be

provided.

B-2



2.2.6

2.2,7

2.2.8
2.2.9
2,2.10

2,2.11

2.2.12

300 ,
3.1

3.1.1

The reagent and stain storage and dispensing containers to be of a
material(s) which will not affect the normal stability of stains or

reagents.

Reagent and stain transport system to have minimum contamination

from previous staining.

Easy resupply of reagents and wash water.

A means of flushing entire system when required.

A hold-down connection shall be provided in the bottom of the unit.

Reagent and stain dispensers and valve positions shall be positively

identified.

Accessibility for maintenance to provide required useful life and

shelf life.

PREDELIVERY ACCEPTANCE TEST PROCEDURE

Physical Inspection

A physical inspection shall be conducted to demonstrate the require-

ments listed in Table 1.

TABLE 1 Predelivery
Acceptance
Requirement Inspection Method Data Sheet
. Dimensions Measurement 2.1.4
Visibility of Slide Visual . 2.2.2
Storage Visual 2.2.4.2
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Reference

Requirement Inspection Method Paragraph
Self-containment Visual & Analysis 1.1
Resupply Demonstration 2.2.8
Hold-down Visual 2,2.10
Labeling Visual 2.2.11
Accessibility Demonstration 2.2.12
Fluid Connection Demonstration 2.2.3

Integrity

3.1.2

A physical inspection or demonstration shall also be conducted to

show compliance with the following specifications as outlined in

Paragraph 3.0 in Statement of Work.

(1
(2)

3)

(4)

)

(6)
)

®)

FR-1097-101

Retention of the slide chamber cover in open position.

Detents or positions on reagent selector valve in flushing
positions. Mark initial position of reagent dispenser screws
and each 1/4 turn. Dispenser screws will be easily rotated.
location and marking of systeﬁ flush probe valve interior to
the slide stainer and relocation of door and lengthen probe,
or provide other improved flushing system.

Serrations tétally around reagent dispenser body head.
Brazing or othet positive attachment of needle manifolds to
needles.

Delete water reservoir housing.

Store water bags evacuated for use with S/C water, including
adaptor for water gun.

Water drop dispenser shall be corrected to give reliable operation.

B-4



(9) Spring pressure shall be increased to positively locate the
reagent dispenser.

(10) All plastic parts shall be Teflon or polycarbonate.,

(11) Eliminate potential corrosion problems.

(12) Positively retain O-ring.

(13) Operating procedure shall be displayed on each unit.

(14) A device shall be provided to retain slide stainer in IMSS,

as defined by MSC Dwg. SDC42100354.

3.2 Staining Demonstration

3.2.1 The staining of micro-organism slide preparations and blood smears
shall demonstrate the ability of the slide stainer to meet the
remainder of the requirements not covered in section 3.1.

3.2.1.1 The staining demonstration shall consist of staining of Gram-positive
and Gram-negative organisms supplied by NASA. Each unit shall be
tested to perform 50 gram interspersed with 25 Wright's stains
without failure or leakage.

3.2,1.2  Zero gravity capability shall be aemonstrated by analysis.

3.2.1.3 Two bloéd smears shail be stained with Wright's stain
intermittently between the micro-o;ganism slides.

3.2.1.4 To demonstrate the adequate staining of micro-organisms and blood
smears by the slide stainer, duplicate micro-organism slides and
blood smears shall be stained concurrently by a standard laboratory
method and a comparison made.

3.2.1.5 The integrity of fluid connections shall be established by examination

after the staining demonstration.

FR-1097-101



3.2.1.6 The'safety features of the slide stainer, reagent containers and

waste containers will be demonstrated during and following the

staining procedure.

3.3 Quality Assurance

3.3.1 NASA and DCAS Quality Assurance Inspectors will witness and record the
results of the test. The Quality Assurance report will be made a

part of the Acceptance Test Report.
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STAINING INSTRUCTIONS

QUALIFICATION TEST UNIT SLIDE STAINER

STAINING INSTRUCTIONS

GRAM STAIN BLOOD STAIN
1. Insert slide in holder— material side 1. Dummy slide in slide holder, rotate
toward operator—close and secure reagent selector valve to W1 reagent
cover. position.
2. Rotate selector valve to Gl. 2. Turn knob of W1 reagent dispenser
3. Turn knob of G1 dispenser clockwise, clockwise 3/4 turn.
one full turn. 3. Depress air flush plunger twice.
4. Stain—60 seconds. 4. Remove dummy slide.
5. Depress water flush plunger slowly. 5. Insert slide in holder—blood side to-
6. Rotate selector valve to G2. ward operator—close and secure cover.
7. Turn knob of G2 dispenser clockwise, 6. Again turn knob of W1 reagent dispen-
one full turn, ser clockwise 1/2 turn.
8. Stain—60 seconds. 7. Fix blood smear—60 seconds.
9. Repeat Step 5, then depress air flush 8. Depress air flush plunger slowly.
plunger. 9. Rotate selector valve to W2 position.
10. Rotate selector valve to G3. 10. Turn knob of W2 dispenser clockwise
11, Turn knob of G3 dispenser clockwise 1/2 turn,
3/4 turn. 11. Stain—30 seconds.
12. Decolorize—30 seconds. 12. Repeat Steps 10 and 11, preceding.
13. Repeat Steps 11 and 12. 13. Rotate selector valve to position F.
14. Repeat Step 9. 14. Depress water flush plunger slowly.
15. Rotate selector valve to G4. 15. Wait—60 seconds.
16. Turn knob of G4 dispenser clockwise 16. Depress air flush plunger twice.
one full turn. 17. Remove slide—blot and dry.
17. Counterstain—30 seconds. 18. Wipe staining area and O-ring with
18. Repeat Step 5 once, air flush twice. absorbent tissue.
19. Remove slide—blot and dry. During non-use, keep selector valve in
20. Dry staining area and O-ring. position “S.”

NOTE: These instructions are the actual size used on the Slide Stainer.
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NOTE: These instructions are the actual size used on the Slide

FR-1097-101
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11,
12.

SETUP INSTRUCTIONS

QUAL TEST UNIT SLIDE STAINER

SETUP INSTRUCTIONS

. Open front access door.
. Remove water bag—fill with S/C water through water gun connection.

. Connect to system by pushing together and clockwise turning of mated fittings.

. Remove a waste bag—connect to waste port—RT side; push in with 1/4 turn clockwise.
. Put dummy slide in staining chambes.
. Prime water lines by gently squeezing water bag and pumping water plunger.

. Fill water drop dispenser by turning drop knob counterclockwise until it stops while

squeezing water bag.

a.
b.
[

d.
e.

f.

After air flush with W2, follow with one water flush (1 push), then one air flush.

line on body disappeats.

immedi ately preceding.

Repeat Steps a through d, immediately preceding, with other valve settings and

dispensers.

. Fold over water gun connection—replace water bag.
. Close front door.
. Fill reagent transfer lines between dispensers and selector valve by:

Turning selector valve to Gl {green).

Rotating dispenser G body clockwise while pushing in until stop is felt—black

Remove dummy slide—dry chamber.

. Rotate knurled knob G1 (green} until purple fluid is just seen in chamber,
Flush out common tine by pushing air plunger once.
Turn selector valve to G2 (yellow) using dispenser G2, repeat Steps b through d,

Stainer,



FLUSHING INSTRUCTIONS

QUAL TEST UNIT SLIDE STAINER

FLUSHING INSTRUCTIONS

1. Attach waste bag to waste port.
2. Just prior to removing a dispenser, turn selector valve to cor-

responding position.
!. Turn each dlspense knob ona-hnlf turn counterclockwise.
4. Remove all by rot: and pulling

by spring.
5. Place dummy slide in chambet.
6. Flush out lines G1, G2, G4 and W2 as follows, using atcohol
dispensers G3 and w1,
7. Turn selector valve to W2.
. Insert Wl dispenser in W2 guide tube—turn clockwise and push
completely in—black line on body disappears.

9. Turm knob of Wi clockwise two tuins—wait 2 minutes,

10, Turn knob of W1 clockwise one turn—wait 2 minutes.

11, Turn knob of W1 clackwiss one turn,

12. Flush ot common line with two air flushes,

13. Turn selector vaive to G.

14. Place dispenser W1 in G1 guide tube.

15. Repeat Steps § through 12, preceding.

16. Turn selector valve to G2.

17. Repeat Steps & thlouzh 12, preceding.

18. Turn selector valve to G4

19. Place dispenser G3 in G4 guide (ube

20. Repeat Steps 9 through 12, precedi

21. With alcohol remaining in 63 and Vll repeal Steps 6 through 19,
preceding using half volume.

22. Turn selector valve to F position; remove dispenser G3 and W1.

23. Remove dummy slide from chamber.

24. Disconnect waste bag.

25. Disconnect wates bag from system.

26. Tumn syringes G1, G2, G4 and W2 one-ha!f turn counterclockwise—
remove ¢ap by turning counterclockwise. .

27. Remove septum caps of dispensers—add teflon disc to caps and replace.

28. Turn drop dispenser knob fully clockwise. Absorb water at
drop outlet.

NOTE: These instructions are the actual size used on the Slide Stainer.

FR-1097-101 D-3



ATTACHMENT E

PARTS AND MATERIALS LIST
FOR
QUALIFICATION TEST UNIT SLIDE STAINER

(BECKMAN P/N 673753)

Contract NAS 9-12473

March 1972

Prepared for:

National Aeronautics and Space Administration
Manned Spacecraft Center
Operations Equipment Development Branch
Houston, Texas

FR-1097-101



NMOHS LON WVYD T1°0 MOTHd SIHOIUM :HION 90°TL-LT

IVI¥IALYN WIng- g NOTJAL |d4L
OMQ TONINOD 03dS- s JLVNOTIVOATIOd | Od
1¥vd HOON3A-A WANTIROTV | IV
STOBNAS addv | 3iva NO!LdI¥0S3a WAS
0C € ¢1] J4aL] . S16£.9 QITAIGON ‘dIl ¥IONNTd 9
61 | Z°1 mbL #16EL9 ONIHSNG 9
81 | VN | SSVIY 91¢0T 785¢C¢ TR 0¢ “IHY9ve AONIVAS 9
LT |6°61] SSVID €16€L9 SSVID QIIJIIQOW ‘IONIUAS 9
91 {9°1} 0d 216€L9 ONIY HATYA “9AONNTI 9
ST |zz| v 116€L9 AATYQ IONIYAS “LAVHS 9
w11 o0°¢] v €78€L9 dvd WOLJIS 9
€1 | 8¢l 0d Te8eL9 dvo aNd 9
21 gy o4 LO6ELY dvo Adnl 9
11 |g'91| od 906€L9 A40L IONTIXS 9
01 %T8€L9 XSSV IONINAS| 9
6 |01 is 1-0%%-0V O%-% ONILVOTd HONIID ‘ILON 6
8 [9°¢l v 608€L9 4IVId ION €
L |s1°0] 1V 018€L9 3QAIND AONIYAS ‘NId Al
9 [9°0z] 1V 816€L9 AAIND IONIYXS HANT 9
S locety v €26€L9 4QIS IHOIY I¥0ddns 1
v gL v TT6ELY HAIS LJ4T1 1¥0ddns 1
€ [tro1] 1v 126€L9 ALV1d 4vIyd 1
Z j0"%1} TV 616€L9 ALVId INOYd 1
1 [z6e1f 1TV 0Z6€L9 @azvyd ‘ASSV FdNl IAIND 1
e iNn| 33 | Nouvouozas | ON YUY 4R NOILI¥OS3A HO FUNLVIONIWON Was|  ASSY LXAN ¥3d
‘ ¥ANIVLS FAITS 31va A Q3A0¥ddY
JUNLVIONINON WaLl €LY21-6 SVN | LOVHINOD
e SIS £1 d0 1 13 ns| in3al 3000 S31¥3S 130N 3dAL|  NOLLYDI4Id3dS
€GLELY 1d 12.6G0 ALINLLOY NSIS3a ‘NI ‘SINIWNYLSNI _er_ﬂc..v_oom




NOYVOOYUAH QALVNINONIA - HA V NOLIA - VA
xx0dd - 4d Ya990d ANODITIS - ¥S 90°1L-LT
VINALYW XTInE-4 THALS | IS
OMQ JONINOD O3dS- s WONIWQTY | TV
14Vd HOON3A-A SYI19IXd1d | 1d
STOEWAS addv | 3iva NO1Ldi¥0s3d WAS
oy | 1°0 IS S-££0-001¢S 9€16L ONIY ONINIVIAY 9
6¢ | ---] 4dd 16.8 LYTTT XX0dd ‘INIWAD qv
8¢ | =--| H4 OVOYZ XOIX¥ L6%68 INVOTI4NT v
L} 10 1S S-1£0-001S 9¢16L ONI¥ ONINIVIZY 9
9¢ | ¢*0l ¥s £08SL 7857T¢ WNLdAS 9
Sel19°0f VA ST~V 65C€8 V NOLIA ‘ONI¥ 0. 9
%e 6o VA ) €11~V 6SCES V NOILIA ‘ONIY¥ .0, 9
€€ [5S°0] IS mmww uwm<mww.w> 0S -4 91 wy9e® X 2€-8 “YEONMIA TIve 9
A% .- 91 %/1 X 91/1 ‘ONI¥dS ‘NId 9
1€|s0f 1d 9-686€L9 ZM OSIA NOILVOIJIINAQIL 1
o€ | s'0 1d G-G86€L9 TM DSIA NOILVOIJIINAQI 1
6| S0 1d #-G86€L9 #9 D0SIQ NOILVOIAIINAQI 1
gz | S0 1d €-G86€L9 €9 0SIQ NOILVOIJIINAAI 1
Lz |sof 1d 7-$86€L9 29 0SIA NOILVOIJLINAAI 1
9z | S°0f 1d 1-686€L9 - 19 DSIQ NOILVOIJTIINAQI 1
¢z | ---| 1s 91 8/€ X 91/1 ‘ONI¥dS ‘NId 9
vz | S°sf 1V S06€£L9 MAIDS HATYA FONT™XS ‘FON 9
€2 [59°¢l IV 808€.9 YAONNTd IONI¥AS ‘F4NL 9
2z | v y| smd 90869 QIAVTYHI ‘ONIHSNG 9
12 | VN -- 9TLET 78572 HONTYAS TH 0f ‘dIl YIONNTd 9
vl el 39| wNouwousiozas | ON PNIMUNIGL - NAd] NOILJI¥OS3A ¥O IMNLVIONIWON Was|  ASSY LGN ¥3d
YANIVIS AAIIS 3lva Q3A0¥ddY
FUNLYIONIWON WLl €L%21-6 SVN | LOVMINOD
A3Y S133HS €140 ¢ 133HS| IN3QI 300D SI1UIS 1O 3dAL]  NOLLYIIHIIILS
€GLELY 1d 12260 ALIALLOY NOIS3Q ‘ONI ‘SINIWNULSNI _oCOExOOQ *




90°1L-LT

OMA TOYINOD J3dS -«

WVIYIALYN M1Ng -8

Jdvd HOAN3A-A

WONTWOTY | IV

JLVNOTIVIATOd od

NOTJAL | JHL
THALS | LS

ST08WAS addv | 3iva NOILdI¥0S3a WAS
LS| g0l 0d 6L6€L9 YEIGWVHO ONINIVIS ‘MOANIM 1
9¢ {z'1l IS LL6ELY ONI¥dS ONINIVIZY HAITS 1
GG |t 6g|l 1V 9L6€L9 YIA0D YAGWVHO ONINIVIS 1
%S lo'ey] od SL6ELY YAGRVHO ONINIVIS 1
€S |51°0f ev1E-VA | 80Z6C ANTVA MOEHD 1
S| %o IS 91 g/¢ X Oy~ AVIH XdH NOLING ‘MANDS rA
1S | 66 04 066€L9 YASNAISIA d09a YHIVM 1
0S| 6°0] 1S 166€L9 YASNEISIA 40¥a “YIA0D 1
6% | €0of IS SSTINIVLS QILLOTS QVAH IVId 91 %/1°96-7 ‘SMTIDS z
8% | 0°9] Od 986€.9 SSEDTY TWAHL 1
Lty ¢zl 1s LT6€L9 ONI¥dS 9
9% | ¥'Z| 0d SZ6EL9 JA0019 YOLDANNOD TTIAHAN 9
Sy |51°1 1S H26€L9 ONIINNOW FIQAIN ‘HIVId 9
9 | --<| 1S LITT |1€590 TIAIAN 9
ey | 11| IS L16€L9 ASSVANS TIQIAN 9
Iy lsstof IV 926£L9 , YANIVIZY ONINdS 9
1 | %ol Is 91 8/¢ X O%-% QVEH XdH ‘NOLINE ‘MTIDS 21
o iNn| 33 | Nowvouozas | NGRS Hacd NOILJINOSIA ¥O 3UNLYIONIWON Was|  ASSY LGN ¥3d
¥ANIVIS 3AI1S lva d3A08ddY
ZUNIVIONION = S31¥3S 130ON 3dAL M_M‘_www_.howuw B
A3 S133HS €1 40 ¢ J3IHS| IN3al 300D
€GLEL9 1d 12.S0 ‘ONI ‘SINIWNYLSNI _ocﬂsxoom _

ALIALLDY N9IS3d

E-3

~3

26



JLVNOFIVOATOd - Od V NOLIA - VA

E-4

xx0dd - dd T441S - LS 90°1L-LC
IVIHILVYN M¥1Ing -8 RONTHWOTV v
9MQ TO¥INOD O3dS- .« SVIOIXEid | 1d
18vd HOGN3A-A NOTJdL | J3L
ST08WNAS addv ilva . NOILdI¥IS3a WAS
9. | 0'¢] oa 286€19 . ONIXIANI IATVA ‘DSIQ 1
SLlt1°08 IS 91 8/1 X z€~01 ‘LIS ‘MHADS 1
vL ls1°0f IS $0520-910-0210 |2/%0L ONI¥dS 1
€L | 6°0] SA¥D L18€L9 YANIVIZY 90N “NId 1
L | egl v TH6EL9 _ LTS 1
L | --<] 1S 91 8/¢ X 9T/1 ‘ONI¥AS ‘NId 1
0L} L' Od 918€L9 AATVA ¥OLOTIIAS “dON 1
69 | 8°¢] IS SSTINIVLS Z/1 X 8Z-%/1°dVD QVEH NATTV ‘MIUDS 1
8 | €0 IS 71 91/¢ X O%-% ‘QvdH XdH NOLLAY ‘SMTUDS rA
L9 | v°of IS 1 8/¢ X O%-% ‘QVEH XHH NOLING ‘SMA¥DS 9
99 | z'ol s ovy-D0N  |ZL€62 AVAYHI TYNYZINI O%-4 ‘TdASNADI 9
<9 |ss° 0 IS mmowoumwzmmwmm 05-4 9T #%€°0 X 7€/8 “MIONMI TIve 1
%9 | ---| a4 1648 [LWITI XX0dd ‘INAWHD qv
€9 [ €0of va 610-V |652¢€8 _ V NOLIA “ONI¥ ,,0. 1
29 | s'of IS S0LE0-00TS [9€T6L , O¥VMNNL ONI¥ ONINIVIZYE 1
9 (o1 1TV 826€.9 a1 YANIVLIS ‘IJVHS 1
09 [ s0] 14 128€L9 G0N HEWVHD ONINIVIS 9SId *d°I 1
6S | 1°8f IV 8L6€L9 _ WAGHVHO ONINIVIS ‘doNi 1
85 | €0 daL 086€£L9 ¥IOVdS 1
v AiNi| 339 | Nouwodiozas | ON NIMUNIAL - LRAd NOILJI¥OS3Q ¥O JUNLVIONIWON Was|  ASSY AN ¥3d
WANTVIS HQTTS A 31va Q3A0¥ddY
FUNLVIONIWON W3l EL%C1-6 SVN | 1OVMINOD
e Siaans €L 20 5 13ans| iN3al 3000 S31¥3S 13AOW 3dAL|  NOILYOI4ID3dS
€SLELY 14|l 12.%0 T ONI ‘SINIWAULSNI _M.ﬂﬂw.ﬂ,_




90°1.L-LC

- JYNLYTIONIWON W3l

A3

S133IHS €I. 40 § 13J3IHS

IN3aQl 30090

£GLELY

1d

12.4G0

IVIH3LYN dIng-g V NOLIA YA
DMQ TOYINOD J3dS- I-Ta | I
L¥vd YOGN3A-A SVIOIXdld | 1d
STOGWAS addv 3iva NOLLdI¥3S3a WAS
SHZOST-TA
€6 |1°0 1,3eH EY1E-VA {80262 ANTVA MOFHD 1
26 |10} vaA %86€658 *d°0 61°0 ‘ONIY¥ ,,0. 1
16 | 6° G| ST¥D 818€L9 ONILLIIA FNTIVA 1
06 | ---| 1s 91 8/¢ X 91/1 ‘ONI¥AS ‘NId €
VO ‘XTIENYEL :
68 | ¥N A |  XINOYIVWO¥HD A9ATE09Y IMANIWAHD ‘HATVA 1
88 (€°6G] oM 618€L9 WOLIOY ‘TAIJAIAON XINOWIVWOHHD ‘INIVA 1
(8 j0°15] 4 SI8€L9 dOI ‘QIIJIAOW XINOYIVWOEHO ‘ANIVA 1
98 | 0°¢] sa¥d 078¢€L9 HATVA ‘I1JAVHS 1
SSTINIVIS ‘QIILOIS AVAHIVIA

¢8 | 9°¢] IS ‘2/1 X 7€-8 ‘ONINIVITY FNIVA YOLOTIAS ¢SMTIDS €
%8 | 1°0] 14 %1-G86€L9 S ‘ONILVOIGNI ‘DSIa 1
€8 | 1°0] 1d €1~S86€L9 d ‘ONILVDIAGNI “DSIa 1
8 | 1 1d C1-S86€L9 M ‘ONIIVOIGNI ‘DSIa 1
18 { 1°0] 1d 11~-S86€L9 IM ‘ONILVOIGNI ‘DSIa 1
08 { 1'0] 14 01-S86€L9 9 ‘ONIILVDIANI ‘OSIa 1
6L | 1°0] ‘1d 6~S86€£L9 €9 ‘ONILVOIGNI ‘DSIa T
8. | 1'0] 1d 8-G86€L9 79 ‘ONIIVOIGNI ‘DSIa 1
LL 10 1d L=686€.9 19 ‘ONILVOIGNI ‘DSIa 1

wouil ol 539 | Noivolsioaas ON DNIMLNIAL | LN3ay NOILAI¥OSIA HO JHNLVIONIWON ASSY N Mad

VANIVIS BAIIS 3J1lvag a3A0¥ddY

€LH21-6 SVN JOVYINOD

S31¥3S 713QOW 3dAL

NOILVJ14103dS

ALIAILOV N9IS3Q

*ONI ‘SINIWNYLSNI _ ocuEv—nv‘m

E-5



V NOLIA - VA
WONTRO'IV - IV 90°1L-L3

E-6

VINILVN WINg-8 NOT44L | 44L
DMQ TOUINOD 93dS- , 13318 | IS
L¥Vd ¥OGN3A-A ALYNOTVOXI0d | 0d
STOBNAS addv Jiva NOILdI140S3a WAS
ATIVO “INVENd
¥IT/55°0] IS |d¥0D ONE WAITA N9%-€SS "¥AONOTd TIVE 1
€1T{r'0 | IS 1S-6Z0-001S |9€16L ONT¥ ONINIVIZY 1
¢IT|s1°0f VA Z10-T {6S2¢€8 V NOIIA ‘ONIY ,0. Z
1110 | va Z11~Z |652¢€8 V NOLIA ‘ONI¥ 0. 4
O11fc"0 VA 6ST€8 V NOIIA ‘ONIY¥ ,,0, rA
601}----] s 91 %/1 X 9T/1 ‘ONI¥dS ‘NId 1
801}|----| s 91 /1 X 9T1/1 ‘ONI¥dS ‘NId 1
LOT}6" 1 0d 296€L9 , IATYA YEDNNTL “9ON 1
9otfr-v | v 196€L9 _ AATEA WAONMTA “MAUDS 1
SOT|1°9 |2d+1IV 096€.9 AATYA YAONNTd “ASSV I
%01 7" S | STUD  6S6€L9 _ HATYA WAONNIA “INN 1
€01l €T} IV 8S6€L9 ALVId ONINIVIZYN 1
20|y 1 HAI+1g S0880-5%0-0090 {Z/%0L @QILVOD NOTJAL ‘ONI¥AS 1
101 4 nma+am S$280-890-05800 |ZL%0L QaIVOD NOTAIL “ONI¥dS 1
001| --- OVOYZ XOLXWA L6468 INVOTHENT v
66 | 4°¢| oa ¥S6€L9 - ¥IV ‘4IONNTA 1
86 | z'¢] od £S6€L9 doda “¥IoNmId 1
L6 | Ly Od TS6€L9 YAIVM “9IONMId 1
96 [z-%9] od 166€L9 YAGHVHO ONISNIISIA 1
S6 | 11 0S6€L9 | YAGHVHO DNISNIISIA ‘ASSY T
ol iinl 5391 nouwolaiozas | ON PNIMUNIQL | N3N NOILJINOS3A HO FUNLVIONIWON Was|  ASSY LXIN ¥3d
WANIVLS FQTTS ilva Q3A0YddY |
JYNLVIONINON W3Ll _€£721-6 SVN | 1JVMINGD
— s £1do 5 Laans| N3ol 3900 S3143S 13G0ON 3dAL|  NOILYOIA1D3dS
ESLELS  1d) 12LSO ALIALLOV N9IS3Q PN TSNS E




90°1L-LT

A3 S133HS

£l. 40

L 133HS

AN3al 3000

€GLELY

Td| 12LS0

WIN3ILVA ¥Ina-g
OMa TOUINOD 03dS-» SECICARS 1S
1¥vd YOGN3A-A WONIROIV | "IV
ST108NWAS Qaddv 3iva NOI1dIY0S3a WAS
CET| 9" 1| IV 8E6€L9 TIANYH 1
1€y ¢*0] IV | €-EV9ZHOTZSK 91 61°0 X %60°0 ‘ILIAAIY %
0€1 LS {81€-1~£SZ0ZSH NId 1
621 v 1-LSTOZSH HONIH 1
8C1} 97| 1V 6€6€L9 INNOW TIANVH 1
Le1 v 1-%€6€L9 ¥00a 1
Joﬁ 0°€7) IV 7€6€L9 QIS “¥00d 1
§¢rl|serof IS LS0-4-T |€£1808 LAATY 1
9¢1|=---| IS M-1 |€1808 YAHSYM 1
gztfszeol  1s " 1-9-1 le1s08 aQIND 1
(A48 B AN I A T-1 |€1808 HOLVI 1
121] s'ol IS| %-EV9ZHOZSK 91 62°0 X VIQ %60°0 ‘IIAIY Y
0z1 LS {8€5-T1-£SZ0TSH N1d 1
611 v 1-LSZOTSH AONIH 1
811 v Z-€€6€L9 Ry genled 1
LT1 v 1-€€6€L9 y0ood 1
91tjozel IV €€6€L9 INO¥d “¥00a 1
STt} v°of IS 91 8/¢ X Oy~ ‘QVAH XdH NOLING ‘SMAYOS 8
e uNn| 338 | Nowvouiozss | OV a3l NOILAI¥OS3A HO IUNLVIONIWON ASSY LN t3d
WANIVLIS 3QTTS 3lva a3A0Yddv
JUNLVIONIWON WILi £L%21-6 SVN | 1OVMINOD

S31Y3S T300N 3dAL

NOILVII4103dS

ALIAILIDVY NOIS3Q

‘ONI 'SLNINNHLENI [JUBUIDOH




90°1L-LT

ALIALLOV N9OIS3Q

VINILYN WIng- g
OMG TOHINOD 03dS- e WONIWOTY | TV
1¥Vd HOGNIA-A THALS | IS
ST108NAS Qddv iiva NOLLdI¥0S3d WAS
0s1{ 0°¢} Is 1-02%0-S1D |%8£9% 0Z-%/1 ‘HONITIO ‘ION 1
6v1| 0°1} 1TV | %-£V9ZH0ZSH 91 62°0 X VIA %60°0 ‘IIAIY 8
gh1lo"€e] 1V 8€6€L9 AqIS “¥00d T
Ly1jotze) IV £€6€L9 INO¥d “¥00d 1
owTlL 98] TV 1-0%6€L9 WOLLOE ‘HIVid 1
SYT{guI|] IV 0%6€L9 FITTAN0D WOLIOE “YHAOD 1
%%1] %' o] IS 2€-9 ‘LON €
ev1| 1-1) 1S 21€-150-9-H-1 |€1808 anis €
vi| o' 1} IS 1-0%% OV |%8€9% O%-% HONTTIO ‘LON 6
Wil oz | 1V €-0€6€49 AIVId QN T
o%1| ¢s8 v 2-0€6€L9 HNISNOH ‘doL 1
6€T| <9 v 1-0€6€L9 ONISNOH ‘IWVII 1
8E€T| 981] 1V 0€£6€L9 QazZvad ‘ASSV ONISNOH 1
LET|----} 1S M-T ]€1808 YAHSYM z
9€Tjsz of IS LS0-¥-1 |€1808 LAATYE z
SET| v of 1S 1-1 {¢1808 HOLVI 4
velicz o} 1S 1-9-1 |€1808 _ AAIND 4
EET| ¥°0f IS 91 %/1 X O%-% ‘QvdAH XIH NOLING ‘SMTIDS z
wal| oNn| g3 | Nouvowoas | ONRYRIEY | 455 NOLLJINOSIA ¥O IMNLVIONIWON Was|  ASSY LGN u3d
¥ANIVLIS AQITS 31va Q3A08ddY
J¥NLVIONIWON Wil £4%21-6 SVN | A1OVHINOD
rem Sae €0 20 8 1mans| IN3al 3000 S31¥3S 13AON 3dAL]  NOILYOIA193dS
€GLEL9 1d 124260 “ONI ‘SLNIWNNYLSNI E

E-8



NI¥THJ-V NOLIA-SSVIg~THALS-NOTAILx 90°1L-LC

VINILVA N8 - 8
OMQ TONINOD 93dS- e .  TEALS | 1S
18Vd HOGN3A - A WONIWYTV | TV
ST08NAS addv 3iva NOILdI¥0S3a WAS
89T(0"€> L-TO06€EL9 ASSY 2dNL 1
Lotfore>|  x 9-Z06€L9 ASSV FgAL 1
9910 €} = $-206€L9 XSSV F4NI 1
IO > %-206€L9 ASSY Z4NL 1
eI > €-206€L9 | XSSV Zdnl I
gotfor e « 2-Z06€L9 XSSV d4NL 1
910t e 1-206€L9 ASSV FENL 1
191{0 e Z06€L9 . XSSV FgnL 1
091|0°8 ©#S€£0012%70AS |9S€1T SSWI ‘XSSV ‘YANIVINOD ‘ONINdS 1
6stls'8 | v " 6%6€L9 | WVEDVIQ ¥OO0T€ TYNOLLONN 1
gstjs e | v 8Y6€49 SNOILOMYISNI ONIHSHIA 1
(stjsrz | v LY6€L9 SNOLIOMYISNI dnLds T
9s1{0'9 | 11V 9%6€L9 SNOLLONYISNI ONINIVLS 1
sstjire | IV 1€6€L9 _ INNOW anLs ‘9vi T
V224 [ARA4 v 118€L9 dOL 9IW ‘TIONV 1
€SIV 0 1S 91 #/1 X Oy~% ‘QILIOIS AQVEH IVId ‘SMTIOS 6
zstje 1 v 1L6€L9 , . YAAIALA 1
1s1jore | v Z-0%6€L9 AFTLN0A 1
Wil (iNn| 333 | Nouvorozas | N golALNIaL | L3l NOILJINOS3A ¥O FUNLYIONIWON WAs|  ASSY LGN U3d
WANIVLS 3ATTS lva a3roUddy
JUNLVIONIWON WALl EL%C1-6 SVN | JOVMINOGD
A3d S13IHS £1 40 6 133HS IN3al 3000 S3¥3S TIAON 3IdAL NOILYJI4103dS
€si£9 1d| 124S0 — ONI ‘SLNBNNNLENI E




NIYTIEQ ANV V NOLIA

NOTJdL - 4L

‘NOTIIL ‘sSv¥d “THALS J0 QISOdWODx ALYNOTIVIOXI0d - Od sSvid - ¥9 90°1L-LC
V3LV MINg -8 V NOLIA | VA
OMQ TOYINOD 03dS-» T39LS | 1S
1¥vd HOAN3A-A NI¥IEd | 13d
ST08WAS addv | 31va NOILdI¥0S3a WAS
981| 0°G} Od %08€L9 YOLOEANNOD L., 1
S81 N.L qHZOST-1A T,1VR EH1E-VA | 80262 ANTVA ADIHD 1
%81| 0°9f Od S08€L9 JOLOANNOD X4 1
€81 N.oL gHZOST-TA T,IVR E%1€-VA | 80T6C SHATVA MOIHD z
¢81/50° 1] Od 108€L9 ONISAOH ‘HATVA MDTHO 4
181 --- ANTTAHIZOYOTHOIA-INIWAD ‘INIATOS av
081| %" 0] $HZOST~1A T,IVR Ev1E-YA | 8026C AATVA ADTHO z
6L1| 9°¢] od €08€L9 d0ol ‘0014 TIOJINVH 1
8L1| 0°S] 0Od 1-208€L9 WOLIOE ‘0019 TIOJINVI 1
LL1| 0°8] 04 208€L9 M001d TIOAINVKH 1
9/1l1°0| ¥E €2LL81 TINYYAI 0z
SL1] 0°9] 441 €8-6%0-SY% TIVM 910°0 X QI z¢/1 ‘NOTJEL ‘ONI€NL (L.d%
9L1| -==] vA %86€£58 ao 61°0 ‘ONI¥ 0. 0z
€L1| 2°0| 13a 956€£81 gZ-%/1 ‘H4Nl ONIILIA 0z
L) 10l 1S 68%101-591 IVId “YIHSVM 0z
Lo e = 01-206€L9 XSSV Fdnl 1
oLtTjo e =+ 6-206€L9 XSSy d4nl 1
69T(0°€E> =» 8-206t.L9 ASSV 3dniL 1
vl el S39 1 Nowvoiozas | ON DNIAUNGL | ANAD) NOILdI¥OSIA ¥O JUNLVIONIWON WAS|  ASSY LXIN M3d
WENIVLS FATIS 3Lva Q3A0YddY
JUALVIONINON WaLl €L%C1-6 SVN | 1OVMINOD
Fem SI3anS  E1 40 of 13IHS| IN3Q1 3000 S31¥3S TIQOW 3dAL|  NOILYDIIOIdS
£6LEL9 1d 12.G0 ALIALLOY NSISIa "ONI ‘SLINIWNY¥LSNI _oCOEv.OON __

E-10



WANIROTIV - IV

INHWAD AXO0dd - dd

NOTAN - AN ¥ALINy ANODITIS - ¥S 90°1L-LT
IVIHALYN MTNa -8 NOTJAdL JdL
DMA TO¥INOD 03dS- SSwig | ¥4
18Vd OGNIA-A ALYNOGYVOATOd | Od
ST08NAS addv 3iva NOI1dI¥0S3a WAS
quﬁ.o 4s TT-09L | 28STT WNLdAS
€04z o1 ud 996€L9 aOK N1/092-50 ONE ‘NNOD HNIGNL
20qi 1| od 866€L9 YOLOANNOD 9Vd ¥ALVM
1048° 11} ~-- S96€L9 XSSV NNOD OVE YALVM 1
009001} IS TIVE ‘NIVHD uS
661S° % | IV 686€L9 T00L WANIVITY WNIJAS 1
867"z | AN 0-67~1SS | €8€90 AIL TIIVD 1
L6T|--==] 43 1648 | (Y111 AX0dd ‘INAWAD qy
961%° 0 | IS D1 %/1 X O%-% ‘1S ‘SME¥DS
S6T----] 1Is 91 8/¢ X 91/1 ‘ONI¥dS ‘NId
v6uc 0 | ¥d %18€L9 YANIVIAY WNIddS
€611°0 | ¥S 2T-09L | z8sze WNI1ddaS
Z67s 0 | ddx €8-6%0-G¥% TIVM 910°0 X z¢/T ‘NOTJAL ‘ONIHNL
16011 | od 866€L9 _ , NNOD 9vd ¥AIVM
061 VN | ¥d n/09Z dn ONE | TISET n/09Z 20 ONg 1
681 01| € €18€L9 ¥41d4av 1n/09z 9n ONd
88Mz°6 | 0d L86€L9 5vd ILSVM INNOW °NNOD
L81s- 12| -- £96€L9 XSSV NNOD 190d ILSVM 1
v sinn| 530 | Nowoiiozds | ON DNIALINIGL 1 ANAd] NOILdI¥OS3A ¥O UNLVIINIWON Was|  ASSY LN tad
YANIVIS HAIIS _ 3lva Q3A0UddY
JUNLVIONIWON WaLl €L921-6 SVN 10VdINOD
Fem S133HS E1 40 11 L133Hs IN3al 3000 SFYIS 1IA0OW 3dAL NOILVYD14103dS
€GLELY 1d 12.S0 ‘ONI ‘SINIWNULISNI _oCﬂF.v_O.m _

ALIALLOV NOIS3d

E-11




90°T1L-LT

E-12

IWVIYALYN NIng -4 AX0dd | dd
9MA T0HINOD J3dS - + — el I
1¥Vd HOAN3A- A ssvig | ug
ST08INAS addv | 3iva NOILdI¥0S3a WAS
zzzjocor|  -- 9-£96€L9 (NIVIS Q00T1g) NIVIS OIND ODHVD--gM INADVAY THOT
1zzj0°01) -~ $=L96€L9 JI0TOSAV “TONVHIAW--TM INADVAY THOT|
ozzloror| -- %-196€L9 NIVLIS WAINNOD--%9 INIAOVIY TH0T
612l0° 0T} ~-- €~196€L9 INFOVIY “TOHODIV--€D INIOVHY . TROT
81zj0’ 01| -- T-196€L9 ANIGOI S,WV¥D--7D INIOVHY THOT
(1zjocor] -- 1-L96€L9 ITT0IA TYLSAYD--19 INIOVHE THOT
91g|]~-==| -- : L96€L9 ISTT SINIOVTY 1
s1z| ---| am 1648 | LYT1T AX0dd ‘INEWAD ay
YIZ[ WN | ug 0/%60T-9A ONT [11S€1 0/%60T-9A NNOD ONE 9
€1z| 6'¢| us 666€L9 | . QoW N/%60T-DA ONE ‘NNOD ONIGNL 9
Tl W | 1S LLZT  |1€590 TIATE WAINH FIVA “TIALAN 9
112| ---| 1S T-%96€L9 QITITIAON ‘TIQIAN 9
012 90| 04 718€L9 ¥1daV YATIOH FIQHIAN 9
60Z| ¥°z| 0d 966€L9 Vg EISVM ‘NNOD ONIENL 9
goz| 679 -- %96€L9 ASSV YOILDHANNOO HVd HLSVYM 9
Lozgrotr| w4 n/09ZONE | T1SET n/09z 90 ONg 1
90z{ #°0f ud €18€L9 : : ¥1dAV 0/09Z90 ONd 1
soz| €0 ug ¥18€L9 YANIVIZY WNIdAS . 1
walil il 39| Nowvoidiozas | ON PNIMUNIQL | LNAdl NOILAI¥OS3Q HO IUNLVIONIWON WAs|  ASSY LXIN M3d
WANIVLS 3dITS ilva SELLLL
JHNLVIONIWON  WaLi €L%21~6 SVN | LOVMINOD
— SIS 61 1o 31 1aaMs| INaa 3900 $3143S 130N 3dAL|  NOILYDI193dS
€CLEL9 1d 12260 ALIALLOV NSIS3d *ONI ‘SINIWNYLSNI _oCGEv_Oﬂm W




90°1L-LT

A

S133HS €1 40 €1 133HS

AN3al 3000

€SLEL9

1d

1¢L60

IVINIALYN XINg -9
9MA TOMINOD 93dS- « NOTadL | J3L
18vd ¥OAN3A-A dSOINTIHD | TIHD
STOaWAS addv Jiva NOI1di14353d WAS
62Z lz2°0 | JAL 91 W%7/1 ‘ONIGNL MNI¥YHS IVAH NOIJAL 8/¢€
82Z: 4-d1S (qdaav 49 OIL)|90¢18 ove YILVM 1
LZZ:|0° 0¢| *1sd £€6€.L9 XSSV 9vVd YAIVM 1
9ZZ [¢°0 | 44l 91 .%/1 ‘ONIGNI MNTYHS IVAH NOTJAL wl
A9NOdS |
q90d ANIJ
*dWOD ., I X
6eT9e |TIAD | B8/E-€1 ¥ .82 1-886€L9 1%60L QIASSTIAW0D “AONOAS “INTTIOSIV 2
422 q-qu (adaav 34 0L) |90€18 ovd dLSVM 9
€2ti0° 62| "1sd 886€.9 XSSV Hvd HISVM 9
il il $39) nowvordiozds ON DNIALNIAL | Lvl3an NOILJI¥OSIA HO FUNLYIONIWON Ws|  ASSY LGN M3d
WANIVIS FATIS d1va Q3A0¥ddY
JUNIVIONIWON W3Ll €/%21~-6 SVN 1OVHINOD

S31Y3IS 1IAON 3IdAL

NOI1YJ14103dS

ALIAILOV NOIS3Q

‘ONI ‘SINIWAULSNIL T:“Ev—OQﬂ _

E-13



ATTACHMENT F

REAGENTS LIST
FOR
QUALIFICATION TEST UNIT SLIDE STAINER

(BECKMAN P/N 673753)

Contract NAS 9-12473

March 1972

Prepared for:

National Aeronautics and Space Administration
Manned Spacecraft Center
Operations Equipment Development Branch
Houston, Texas

FR-1097-101
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APPLICATION REVISIONS
NEXT ASSY USED ON LTR DESCRIPTION DATE APPROVED
Gram Stain
(1 ;
Reagent Gl Crystai Violet
Crystal Violet 2 gm.
Alcohol, Reag. 20 ml.
Ammonium Oxalate 0.8 gm,
Water, Dist. 80 ml,
Reagent c2(1) Gram's Todine
Iodine 1 gm.
Pot. Todide 2 gm,
Water, Dist. 300 ml.
Reagent G3 Decolorize Alcohol
Ethanol SDA-3A 95%
Isopropyl 5%
Reagent G4(1) Counter Stain
Safranin (2.5% in Alc) 10 ml.
Water, Dist. 100 ml.
Wright's Stain (Blood)
Reagent W1l Absolute Methanol
Reagent W2 Commercial Product (2)
Wright's Stain
NOTE: a) All stains aged 72 hours after mixing, then filtered through
Whatman #1 filter paper.
b) Aged at 40°F 72 hours then filtered cold.
c) Aged 7 days at room temperature, refiltered.
d) After initial filtering, 3 ml LECONAL wetting agent added per
500 ml stain to Gl, G2 and G4.
(1) Gradwohl, R. B. H., MD; "Clinical Laboratory Methods and Diagnosis,"
1956 Ed., p. 1401.
(2) Camco Quik Stain manufactured by Cambridge Chemical Products, Inec.,
QTY ITEM CODE
REQD BECKMAN NO. NO. DESCRIPTION PART NO. iDENT | MATERIAL
UNLESS OTHERWISE DATE § — 'SPACE ENGINEERING
SPECIFIED: Beckmane®| INSTRUMENTS, INC. 2500 HARBOR BLVD.
' FULLERTON, CLAIF.
DIMENSIONS ARE IN F ey,
INCHES. 770 78 e
TOLERANCES ' z__
. o SULAR 172 REAGENTS LIST
XX = .02 +0°30
XXX £ .005 SIZE | CODE IDENT NO.
THREADS CLASS 2A OR 28 673967
REMOVE BURRS AND A O 5 7 2 ]
SHARP EDGES .02 MAX
DO NOT SCALE DWG. SCALE SHEET 1 OF 1

27-70.56.2
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