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SKYLAB FOOD SYSTEM

By Thomas R. ‘turner and J. Dennis Sanford#
Lyndon B. Johnson Space Center

SUMMARY

The Skylab Program food system was designed to provide three crewmen with
nutritious, palatable food for 140 days and to meet the requirements of the
MOT0 series of nutritional and musculoskeletal experiments. The food system
included individual food items in protective packages, accessory items used in
food preparation and consumption, and mineral supplements to ensure mineral
balance. In an effort to provide variations in food taste, condiments were
also launched on the Skylab 3 and Skylab 4 missions. Because of increases in
allowable salt intake, a new dispenser system was designed and supplied for the
Skylab 4 mission. A 3-day extension of the Skylab 3 mission was supported by
using excess food from the orbital workshop. A 28-day extension of the
Skylab 4 mission was supported by using excess food from the orbital workshop
and by supplying high-caloric-density bars.

As a result of the excessive heat experienced during the first month after
the orbital workshop launch, one item, catsup, had to be resupplied on the
Skylab 3 and Skylab L missions. A few additional food system anomalies were
reported, but none affected the mission as a whole. The failure rate for all
food items was less than 0.1 percent.

INTRODUCTION

The Skylab food system was large and complex compared to systems used on
previous space-flight missions. Approximately 17 000 individual food packages
and support items weighing more than 1133 kg (2500 1b) were sent into space
on board the orbital workshop (OWS) during the Skylab 1 Saturn V launch. In
addition, some 2200 items having a total weight of approximately 159 kg
(350 1b) were launched on the three manned Skylab missions. The food system
provided the Skylab crewmen with nourishing food and beverages for 171 days and
provided the accessory items needed for food preparation and consumption.

The purpose of the Skylab food system was to provide the crewmembers with
a diet that optimally combined minimum weight and volume, ease of preparation,
precise nutrient control, and palatability. These system functional design
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requirements were divided into three categories: (1) nutritional and safety,
(2) operational, and (3) experimental. The nutritional and safety requirements
are basic to any food system. For the Skylab Program, the National Academy of
Sciences Publication 1694 was generally followed to establish minimum dietary
allowances of proteins, minerals, and electrolytes in the daily food intake.
Special microbiological inspection and test requirements and a rigid quality
control program were established to ensure food safety over long periods. All
applicable Government and industry standards for processing, inspecting, and
analyzing food were equaled or surpassed. The requirements for the MOTO series
of nutritional and musculoskeletal experiments established the range in

which the daily mineral intake of each crewman was controlled. Crewman level
within this range was based on individual need.

As an aid to the reader, where necessary the original units of measure
have been converted to the equivalent value in the Systéme International
d'Unités (ST). fThe ST units are written first, and the original units are
written parenthetically thereafter.

FOOD SYSTEM DESCRIPTION

The Ckylab Program foocd system was designed as a total system that
included individual food items in protective packages, accessory items used in
food preparation and consumption, mineral supplements to ensure mineral bal=-
ance, fecal dye markers, and crew operational in-flight inventory control
procedures. The experimental requirements for the MO70 series of nutritional
and musculoskeletal experiments were not a major constraint on the Skylab
Program food system. The requirements did establish the daily mineral intake
range summarized in table I; however, levels within this range were based on
individial crewmerver needs. To fulfill the nmutritional, safety, and perform-
ance requirementes - the Skylab frod system, food items were initially
identified as being desirable by the crewmembers and as being within the

developmental capabilities of the Skylab Progrom.

Food Ttems

Rehydratable, thermostabilized, frozen, and natural-state foods were
established as acceptable food types. Initial formulation specificatinns were
developed, and processes were selected for manufacturing and packaging. Fxper-
ience ganined from previous space programs was used to the maximum extent. A
list of Skylab Progrsm foods follows.

Beverages requested by crewmen that could be developed for the Elylab food
system were coffee; tea with lemon and sugar; cocoa; instant breakfast drink
(chocolate flavored); lemonade; and orange, grape, strawberry, apple, grape-
fruit, sand cnerry flavored drinks. Foods that could be processed in wafer
forr inecluded bacon, s=liced dried beetf, dried apricots, cheddar cheese
crackers, biscuits (cracker type), dry roasted peanuts, butter cookies, vanilla
waters, mints, and hard candy. Foods that could be frozen were filet mignon,



prime rib of beef, pork loin with dressing and gravy, lobster Newburg, pre-
buttered rolls, coffeecake, and vanilla ice cream. Thermostabilized foods
included peanut butter, tuna sandwich spread, chili with meat, hotcdogs with
tomato sauce, turkey and gravy, white bread, stewed tomatoes, applesauce,
peaches, pears, pineapple, butterscotch and lemon puddings, fruit jam, and
catsup. Rehydratable foods used in the Skylab Program were crisp rice cereal;
sugar-coated cornflakes; scrambled eggs; sausage patties; potato, turkey and
rice, and pea soups; salmon salad; shrimp cocktail; beef hash; chicken and
gravy; chicken and rice; pork and scalloped potatoes; veal and barbecue sauce;
spaghetti and meat sauce; mashed potatoes; mashed sweet potatoes; German
potato salad; macaroni and cheese; green beans; asparagus; cream style corn;
creamed peas; strawberries; and peach ambrosia with pecans. Detailed nutri-
tional information on each food item is provided in table II.

Protective Food Packages

All food items except beverages were packaged as individual items in large
(L01 by 105), small (208 by 105), or pudding size (208 by 203) cans. These are
commercially available aluminum cans with full panel pullout 1lids.

The food was packed under a nitrogen purge at pressures between 32 and

55 kN/me (4.7 and 8 psia). A thin plastic membrane was placed under the pull-
tab 1id, when necessary, to prevent food spills when the cans were opened in a
weightless environment. The 208 by 105 wafer package contained ready-to-eat
foods and snack items. See figure 1. The eight wafer container food items
listed under "Other items" in table III had a preslit membrane under the pull-
tab 1id. When & portion was removed, the membrane held the remaining food
product in the can. A plastic cushion and combination tab arrangement was
included in the wafer package for biscuit and cracker items to proviue vibra=-
tion damping as well as a means of removing individual crackers under zero-g
conditions. Bacon wafers and catsup were packed in individual wafer packages
without the can membrane. A commercially available restaurant-sized package
of fruit jam was packed in the wafer can using a formed plastic tub for
vibration damping. Tuna sandwich spread and peanut buiter are thermostabilized
foods that were packed in the wafer can; no membrane was required for these
items.

Butterscotch and lemon puddings are commercially available products that
required no repackaging for the Skylab food system (fig. 1). Because of the
difference in the diameter of the pudding and wafer cans, one cavity in the
food tray was designated for use with pudding cans to prevent erosion of the
inner liner of all four small-can tray cavities. The large !0l by 105 package
was used for frozen, thermostabilized, and rehydratable foods (fig. 1). Both
the frozen and the thermostabilized foods had intact membranes under the lids
that were pierced at the time of preparation or consumption. Intermediate=-
moisture bread was packaged with polyethylene vibration dampers separating
the slices.

The plastic membrane was not used on the rehydratable package. Rehydra-
table foods were packaged in a flexible container within the can. Two types of
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i rehydratable packages were designed. One of the packages had a zip-lock open=-
i ing similar to that of the Apollo spoon=bowl package and was used for the more
liquid items. The seven items packed in this spoon-bowl package are shown at

i the beginning of the rehydratable food list (under "Vegetables') in table III.
[ All other rehydratable food items were packed in conical-topped packages

i Both packege types had molded bottoms that fitted the cans and contained
: a rehydration valve that interfaced with the OWS hot and cold water dispensers.
The dry products were vacuum sealed in the rehydratable package and then pack-

aged in a 401 by 105 can using nitrogen at an internal can pressure of 32 kN/m2
(L.7 psia).

! The beverage p ‘kage consisted of a polyethylene bellows body (fig. 1).
¢ A nylon valve that iaterfaced with both the hot and cold water dispensers was
inserted in the nez* cof the bellows body and used for reconstitution. A
nylon vontube for drinking was then inserted into the valve. The package in
the vacuum-packed, stored state was compressed. The r constituted beverage
package extended in length to accommodate the water guautity required by

the individual item. The package held a volume increase of as much as
0.000237 cubic meter (8 ounces).

Food Package Launch Configurations

All individual food packages were packed for launch according to package
diameter and use sequence in either large or small sealed aluminum overcans,
or canisters, L0.64 centimeters (1C inches) long. Special package retainers
were nrovided for extracting the individual packages from the canisters in

. . 2
zero g. Oee figures 2 to L. These canisters maintained a 34-kN/m~ (5 psia)
internal pressure and provided protection to the vacuum-packed individual
packages through the launch portion of the mission.

All the overcans then were placed in rectraint assemblies consisting of
aluminum end plates separated by aluminum rods. These restraint assemblies
provided support for the canisters during launch and served as an interface
between the canisters and the stowage lockers. Frozen food was stowed
10 canisters per restraint assembly (fig. 5), whereas ambient food restreint
acsemblies each held 12 large canisters and 21 small canisters (fig. 6). The
stowage sequence and the combinations of items in the small canisters were
organized with respect to crew menus and physical constraints of the galley
3 storage area. Fach ambient restreint assembly contained an approximately 6-day

complement of food.

The food for day 1 and return day meal B was packedi for launch in Kel-F
overwraps as individual meal packages (fig. 7). The food for deys 2 to L was
stowed in the command module (CM) left-hand equipment bay (LHEB) (fig. 8) for
launch.




Accessory Hardware

Several food preparation and consumption accessory items were also pro-
vided as a basic part of the overall food system. The requirements for these
items were minimized because the food was consumed directly from individual
packages by using either the fingers or conventional utensils. A special
serving tray was provided to hold the food packages und utensils while food was
being eaten. Special disinfectant wet wipes were provided for utensil cleanup
and general cleanup. Table IV includes detailed information on the items
launched on the Skylab 1 OWS. A brief description of accessory items follows.

1. Three heating-serving trays were attached to the wardroom table and
were functionally a part of it (fig. 9). Each tray had eight cavities, four
large and four small, which retained individual food packages by friction fit.
Three of the four large cavities contained heaters that were capable of heating
food to 338 + 3 K (149° £ 6° F). The eating surface of the tray contained mag-
nets to retain the eating utensils. Each tray contained a timer capable of
being preset in 15-minute intervals to a maximum of 12 hours. At the end of
this preset time, power was applied to the selected heater cavities, and the
timer green light was turned on. A cavity on the left side of the tray held a
napkin. The tray operated from the vehicle 28-volt direct-current power
source. The food trays, including the two provided as backup units, were used
in calibration of the Lody mass measurement device of experiment M172.

2. Twelve sets (one set per crewman plus three spares) of standard,
commercially available, three-quarter-size utensils - knives, forks, and
cpoons - were stored in the OWS wardroom (figs. 9 and 10). Three large spoons
were carried in each command module and were transferred for use in the ward-
room. The OWS utensils are comparable to those used on commercial airlines.
The back edge of the knife was sharpened for use in cutting package membranes.

3. The canister lid-removal tool consisted of a two-part, tong-plier
device (fig. 10). The tool was used to open food canister lids that could noc
be opened by hand. It opened canisters when one part of the tool was placed
around the 1id and the other part of the tool around the canister. Precscure
was then applied by squeezing the handles, and the canister was opened by
rotating the lid-removal tools in a counterclockwise direction. There were
removal tools for both large and small canisters.

L. The wet wipe dispenser was a spring-loaded container that held 301 wet
wipes (fig. 11). Each wet wipe was composed of an R-2 retort plastic
laminated pouch that contained a flexible crepe paper saturated with benzal-
konium chloride disinfectant solution. The wet wipes were used for cleaning
utensils after each meal and for general cleanup. lline of these dispensers
were launched in the OWS.

5. The mineral supplement dispenser assembly contained five mineral
supplement booklets (for use in standardizing daily mineral intake), five salt
package dispensers, and one dye marker/temporary can cover booklet (fig. 12).
The separate mineral supplement booklets were aluminum paged and contained
8LO supplements each of potassium, calcium, phosphorus, sodlum, and magnesium.
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The salt package dispenser consisted of a spring-loaded, aluminum housing
containing 251 individual salt packets (fig. 13). These individual salt
packages were fabricated from R-2 retort plastic laminated pcuches and con=
tained a 0.5-milliliter solution of 25 percent sodium chloride {by weight) in
distilled water. The dye markers (160 red and 160 blue) used in the

MOTO experiment and the temporary can covers (18 large size, 18 wafer size, and
6 pudding size) were stowed in a booklet like the mineral supplement booklets.
?hese ca? covers were used for between-meal stnrage of unconsumed food

Jfig. 12).

The OWS contained 11 bulk storage lockers for ambient food (2 restraint
assemblies per locker), 5 freezers for frozen food, 1 food chiller, 2 standard
storage lockers for ambient food, and wardroom storage for accessory support
items. To provide additional excess food, 120 large cans were stowed for
launch in a frozen food restraint assembly in the chiller (fig. 5) and 12 small
canisters were stowed for launch in the 2 standard lockers (fig. 1k4). The
chiller, two freezers, two standard lockers, the food tray teble, and a 6-day
pantry were located in the wardroom. The balance of the food was stowed in
the forward compartment and transferred to the wardroom as required.

In addition to zontaining the three heating and serving food trays, the
wardroom table also held hot and cold reconstitution water dispensers and
individval drinking water dispensers. Wet wipes, mineral supplements, salt
dispensere, and eating utensils were stowed in wardroom lockers.

Skylab 3 and Skylab 4 Additional Items

As a result of <he excessive heet experienced Auring the first month
after the OWo launch, one food item, ca*sup, became unusable. The flexible
packaging lesked catgsup. Thie item wee resupplied on both the Skylab 3 mission

(150 zervings) snd the Skylab ! niesion (50 servings) using a foil pouch
similar Lo commercial, indiviiually packagesl rervings. These pouches were
packed in ¥el=@ overwraps for lsunch (fig. 15). To ensure vitamin intake

levels, stenuard commercial multivitamins were alsc launched on the Skylab 3
and Skylab b missions (fig. 15). 1In an effort to provide variations in the
taste of the food without affecting the MOT0O experiment, a condiment supply
was launched on the Skylab 3 mission. The supply included liquid Tabasco
sauce, granular pepper, onion powder, and garlic powder in commercially avail=-
able packages overwrapped with Kel-F for launch.

Because of negative crew experiences with conventional shaker end bottle
condiment dispensers, a squeeze dispenser with a collapsed inner bag was
designed for use with liquid pepper, liquid garlic, anc Tabasco sauce. In this
design, the ccllapsed inner bag inflated with air as the liquid was expelled
from the dispenser; this action prevented mixing of air with the liquid.
Powdered horseradish was provided in an Apollo spoon-bowl package and was
rehydrated for in-flight use (fig. 16). During the Skylab 3 mission, increases
in allowed sodium consumption levels resulted in a greater than planned salt
packet use rate. For the Skylab L mission, crystal salt was packaged in
modified Apollo beverage packages for the required resupply. The salt was

DRIGINAL PaGE s



rehydrated in flight, and syringes fittei with a special nozzle were used to
dispense the liquiu salt as required by the crew menus and the MOTC experiment.
See figure 17.

Skyleb 4 Mission Extension Support

At the end of the Skylab 3 mission, an evaluation was made to determine
the best method of supporting an extension of the Skylab L mission to 85 days.
The quantity of available excess food in the OWS was determined. Because
of launch weight and volume restrictions, new menus for the 28 extra days were
designed to maximize the use of excess OWS food. Approximately one-=half of
the calorie intake on those extra days consisted of high-caloric-density bars
(25 J/g (6 cal/g)). Launch stowage locations end quantities of each type ci
food launched to support this extension are shown in table V. The quantities
listed as rehyaratable spoon-bowl (RSB) packages were in Apollo spoon-bowl
packages (fig. 1R).

The food :towed on top of the lockers for launch was packed in fine=-
filament fibery:«.s bags and strapped to the lockerz under the crew couches
(rigs. 19 and 20). To satisfy the 10-duy rescue capability requirement at the
end of the mission, 120 survival bars (251 L0O Jjoules (60 000 calories) total)
were launched. These bars were 10 by 5 by 1 centimeters (4 by Z by 0.5 inches)
in size, and they provided an energy per unit mass of 30.5 J/g (7.3 cal/g).

See figure 21. At the end of the Skylab L mission, the quantities of food
shown in table VI were left on board the UVS.

RESULTS AND DISCUSSION

During the ccurse of the Skylab Program, various anomalies in the food
system were noted. Some of the nnomalies can be attributed to food syst<an
design and marufacture, and =some wer>» the result of off-nominal conditions in
the OWS.

Food System Design and Manufacturing Anomalies

A description of the reported anomalies follows. Dletailed descriptions of
Skylab food system problems can be cobtained from the Skylab crew debriefing
documents.

Rehydratable spoon-bowl package.- Anomalies noted un the RSB package were
heat-seal seam separaticn on some of the corn packages, food item seepage
through zipper closures, and one rehydration valve separation. The seam
separation problem was attributed to the heat-seal temperature and to the
amount of pressure applied during food package manufacture. Because quality
control procedures and in-progress testing of the spoon-bowl packages did not
allow time for the testing of each seam on each fo0d nackage, a random seam
separation could be expected. The food item seepage through the zipper closure
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on the spoon-bowl package was considered an undesirable condition. This
zipper closure method had been used successfully in the Apollo and Gemini
Programs. The spoon-bowl package represents the state of the art in rehy-
dratable package design; therefore, an effort to provide a better package
design should be considered for future programs, such as the Space Shuttle
Program. The rehydration valve separation was considered a random occurrence
and was not attributed to package design. ?

e o

T T

Beverage package.- No anomalies were noted in the beverage package that
rendered the package unusable. Nevertheless, several undesirable conditions
were noted. One instant breakfast package had powder in the rehydration
valve. A characteristic of the plastic bellows is that it tends to expand the
package during use. This expansion introduced some gas into the beverages.
Four coffee pack:. ;es were mislabeled as coffee with sugar.

U A ———

Other packages.- Undesirable conditions noted on the other food item
packages were eight pull-tab separations and catsup package leakage.

Off-Nominal Mission Conditions

fevers . undesireble conditions were attributed to the high temperatures
encountered luring tne early missions. These conditions were changes in food
item palatal ility, unusable catsup peckages, and rehydration difficulties

caused by excessive gus in the spucecraft water system.

n-Flight Ope:ational Procedures

Several undesirarle conditions existed because of operational procedures
required for food itenz in a zero-g environment. One problem was insufficient
reconstitution time allowed on some food items. In addition, some thermo-
stabilized items were messy when the 1id membrane was cut before a meal.
Neither of these conditions resulted in unconsumable foods.

Other corditions noted during the Skylab Program that may be attributed
to operational procedures were changes in the taste of some foods, hard stems
found in asparagus, unsatisfactory nature of powdered condiments for use in
zero g, and diffi.ulties in using some liquid condiments in zero g because
of surface tension.

CONCLUDING REMARKS

The overall food system used in support of the Skylab Program was satis=-
factory in providing the required performance, which ensured a successful
program. The few anomalies had minimal impact on overall food system mission i
support when compared to the approximately 1T 000 food items launched for the i
Skylab Program. HNevertheless, 2ll anomaiies and undesirable conditions should

g .
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be considered in future space program food system design. In particular,
state-of-the-art improvements in rehydratable spoon=bowl package and beverage
package design should be accomplished for future missions.

Lyndon B. Johnson Space Center
Netional Aeronautics and Space Administration
Houston, Texas, October T, 19Tk
961-89-89-00-T2
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TABLE I.- REQUIREMENTS FOR MOT0 EXPERIMENT

Nutrient R“”%:; . %ler?g‘;e' ne
Potassiin c39145 2
Calcium 750 to 850 +16
Phosphorus 1500 to 1700 120
Sodium 3000 to 6000 +500
Magnesium 300 to 400 +100
Protein 90 000 to 125 000 +10 000

#Individual crewman requirements were established within this
range.

bTolerances were applied to individually established require-
ments within the range.

cMinimum.
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TABLE I11.- CKYLAB FOOD OYOTEM PACKAGING INFORMATION

Food item '::?" Pood or ’?:';..' type ::" s12¢y | youbrane |Wafer membrane | Package veight »° | serving | :ten i ] "':::::::‘-
ameter dag (o8) size, £ |number | number .
number
Vegetables
Asparagus wPC ROB Lo1 - - uLL (39.3) 8.4 22 22-2 e
Green beans WPC RSB Lol - - 1.k (39.3) 20.5 13 29-2 L1s
Mashed potatoes WPC RSB Lo: - - 116 (39.3) 36.0 2 32-2 h3s
German potato salad| WPC ROR Lol - - 116 (39.3) 33.0 L9 L9-2 us2
Creamed peas WPC RoD Lol - - 1.k (39.3) 3.0 56 56-2 L9
[Mashed swveet wPC RSB Loy - - 1.k (39.3) u8.0 61 61-2 L6
potatoes
Stewed tomatoes sW T Lol Yes - 19.1  (27.9) 190.0 6l 6L-2 L67
Cream style corn wPC RSB Lol - - 119.9  (k2.3) s 65 €5-2 Lok
Fruits and desserts
Butterscotch L] T 208 - - ug.6  (17.5) 1k, 2 2 02-2 L1
pudding
Lemon pudding o 205 - - 50.7 (17.9) 152.3 ) ok-2 bk
Dried apricots v 208 - Yes L.k (16.0) 62.0 07-2 Lo8
Butter cookies GFE (] 200 - Yes 51.0 (18.0) 21.0 16 18-2 519
Stravberries WPC w1 - - e (39.3) 23.L 27 27-2 s
Vanilla vafers KE v 208 - Yes” s1.0 (18.0) | 231 | 28 | 28-2 132
Pineapple W T Loy Yes - 78.8 (27.8) 200.0 B 38-2 LD
Applesauce sW T Loy Yes - 78.8  (27.8) 195.0 %} L3-2 w6
Peaches sw L un1 Yes - 18.8  (27.8) 200.0 L6 L6-2 (L]
Pears W  d Lm Yes - 78.8 (27.8) 200.0 L u7-2 450
Peach ambrosia WPC R uny -- - 1.k (39.3) 36.1 69 69-2 wm
vith pecans
lev-u‘n'
Lemonade w B Bev, - - - 21.3 23 232 V3]
Grape drink GF B Bev., - .- -- 1.5 k2 k2.2 b5
Cocon WPC B Bev. - - - Sk.6 58 58-2 L6l
Orange drink 07 B Bev. - - - 31.5 60 60-2 463
Coffee wPC B Bev. - - - 2.4 62 62-2 L6s
Tea with lemon NE B Bev. - - - 2c.0 66 66-2 L68
and sugar
Cherry drink GFE B Bev. - - - 36.85) 18 17-2 518
Apple drink GFE B Bev. - - - 6.85| 17 162 51T
Stravberry drink WPC B Bev, - - - .5 80 B0-2 L8
Grapefruit drink WPC B Bev. - - - 33.9 79 79-2 ur?
Chocolate instant NE B Rev. - - - $5.8 50 50-2 53
break fast

Vpe - Whirlpool Corporation, SW = Swife,
¥F = Keebler, W = Wylers, GF = General Focds,

NE =

Nestles.

"n:p = rehydratable spoon-bovl package, T = thermostabilized, W = wafer, ® = rehydratable, B = beverage.

“Includes veight of cans, 1id4 panel, packaging, plastic 114, and three tissues.

4
PLa0222-YX-X.

€ 2L=00XXX.

rf,';venm wvith vafer pull tab.

‘All beverages could be reconstituted with hot water if they vere

shaking vhen reconstituted.

ORIGINAL pagp, g

nured (mrediately

OF POOR QuUALTy,

HW ® Hunt Wesson, DM = Del Monte, M = Mariana, OFF = Govermment-furnished equipment,

rif they were placed in the zhiller; all required

13



TABLE 111.= UKYLAB FOOD GYUTEM PACKAGING INFORMATION - Concluded

TR W T

"‘ Food item v::‘;“' Food op P::';“' type 2::-::::' Membrane |Wafer membrane P"::'(::‘)'M'c :::t": ml.‘:r n’:ra lﬂ:::::sua
number
Breakfast entrees
E Sausage patties W R Lol - - 1.6 (39.3) 0.0 13 13-2 L9
3 Scrumbled eggs E ] Lol - - e (39.3) 3.5 16 16-2 L2
’;‘ Bacon vafers sW W 208 - -- $9.5 (21.0) 28.8 17 17-2 L2o
¥ Crisp rice cereal WPC ] Lo1 - - 119.9  (Lk2.3) 3.0 Sk Ske2 LELA
£ Sugar-coated corn= | WPC " Lo1 - — 9.9 (bz2.3) | w.o | 15 | 152 us
' flakes
Luncheon entrees
Tuna salad spread oW ™ 208 - - W5 (15.7) 8s5.0 3 03-2 Lo2
£ Macaroni and wPC ] Loy - - 1k (39.3) Lk.o Th The? LTk
L cheese
i Salmon salad WPC R Lol - - uLk (39.3) | uet | 25 | 25-2 2k
5 Chili with meat ow T Lo1 Yes - 19.1  (27.9) 190.0 3k -2 L37
i Shrimp cocktail wpC R uo1 - - 116 (39.3) 18.8 51 51-2 sk
! Chicken mnd rice wPe R Lol - - ULk (39.3) 1.6 55 59=2 Ls8
Pork and scalloped WPC R Lol -- -- 1.4 (39.3) 3.8 59 592 62
t potatoes
£ Beef hash o R Loy - - 1116 (39.3) u8.3 63 £3-2 Lt
Sliced dried beef 8w W 208 - Yes e b (16.0) 1.0 67 €72 L6y
g Spaghetti and meat | WPC R L1 - - Ul (39.3) 50.0 12 12-2 w13
s sauce
2 Dinner entrees
£ Turkey and gravy aw T 401 Yes - 79.1  (27.0) 190.0 Lo Lo-2 L3
\ Hotdogs with oW T Loy Yen - 179.1  (21.9) 200.0 Ll L2 Lkt
H tomatc ¢muce
! Chicken and gravy i L] -- - 119.9  (k2.3) w.2 57 51-2 L6o
Veal and bar'e ue W " - - 114 139.3) u6.5 71 Ti=2 L2
sauce
« Frozen frods
Vanilla (- “rea : ¥ o Yes - 19.1 (21.9) 120.0 6 Db=? Lot
Filet migron . ' - Yes - 79.1  (27.9) 170.0 21 2i=e LT
;3 Prebuttered roll Pl ¢ L Yes - 15.1 (27.9) $3.0 2 22 k30
rk loin vith w L Yes - T8.1  (27.9) 200.0 26 260 Ly
i dressing
E Coffeecake Pl ¥ Yes - 79.1  (27.9) 6L, 0 R 3i-¢ L3k
! Lobster Newburg = £ 401 Yes = 9.1 (27.9) | 200.0 19 39-2 w2
i Prise ribd W ’ Lol fes - 19.) (27.9) 110.0 68 68-; L70
Other items
Mints Rl w 208 - fes ky.4 116.0) 17.1 1 2. Lof
Catsup Pl W 208 - Yes 9.6 (17.9) 17.0 20 207 L9
Fruit jam wPC w 208 -- Yes $6.7  (20.7) 0.0 % 360 Ly
Hard candy BR w 08 - Yes LS. 16.0) €1.8 Ll Lies bk
Peanut butter SW ™ 208 -- Yes L, (15.7) 40.0 13 LA L36
Ury roasted FL ¥ 208 = Yes .4 (16.0) k5.0 3 05-2 ko6
peanuts
Pes soup WPC R Loy - - 119.9  (k2.3) k9.0 3t 17 Lo
Potato soup WPC R Lol - - 119.9  (k2.3) LB, 0 s US-; QL N
Turkey and rice wFC " Lol -- - 119.9  (L2.3) 31 53 632 L5
s0up
Cheddar cheese wpe v 208 L Yes' 51.0  (18.0) #. 1 1 11-2 u?
crackers
; Biscuit KE W 208 -- Yes' 51.C 18.0) 10.9 uB LA-; L5)
White bread kl T 401 Yes - 18.8  (27.8) 3. 75 190 L6
Inclules veight of cans, lid panel, packaging, pianti id, n
"mLanz2o-Xx-X.
€ 2La00XAX.

r
"Opered with vafer pull tab.

"
O ® Swift, F » Pyvansville Freeze-dried, WPC = Wirlpocl Corroration, PI ® Pillsbury, Rl = Eichardson, BF ® Brach, FL = Yranklin.
£ = Neebler, ¥ ® Natick,

a K = rehydratable, W o yafer, TW & thermostabilized 'wnfer cortainer ® thermcergbillion

1k




| {
|
i
TANLE IV.~ Y00D CYSTEM HARDWARE UTILIZATION AND STOWAGE
Item Quantity | weignt, kg (1v) Dimensions, cm (in.) fosinal use time Assembly contents
Prozen focd 1 21.9 (61.5) 33 by b3 by b1 (13 by 17 |1 assembly per 28 | 10 large canisters
1 28.3 (62.9) by 16) each days (approx) per sssembly
1 28.6 (63.0)
i 21.1 (61.0)
1 21.9 (61.5)
LHED storage food assembly 3 17.9 (39.5) - At (v)
CM food container 3 1.9 (L.2) - 1 per mission (e)
Water sample bag 1 .08 (1) - 1 per mission -
Food trays 5 11.2 (26.8) Ll by 3« by 11 (16 vy N/A (»)
13.5 vy b.5)
M food, day 1, meal B ;) 1.8 (L.0) - 1 meal for ? -
crevmen
CM food, day 1, meal C 3 1.6 (3.5) - 1 meal for } -
crevmen
CM food, rety n day 3 1.6 (3.%) - 1 meal for 3 -
crevmen
Spoon 12 (4) - N/A an
Knife 12 (4) - N/A .-

Fork 12 (4) - NA -
Unrefrigerated foods, 1 k1.7 (92.0) 56 by 51 by ki (22 by Each assembly 12 large, 21 small
vorkshop 1 k1.5 (91.5) 20 by 1€) each contains approx canisters per

1 L1.5 (91.5) days food; ssenbly
1 40.8 (90.0) use dictated by
1 L0.6 (89.5) menus
1 L1.0 (90.5)
i k1.5 (91.5)
1 L0.6 (89.5)
1 «t(0V8)
1 L0.6 (89.%)
1 L1.0 (90.9)
1 L1.0 (90.5)
1 Ll (90.5)
1 k1.9 (92.5)
1 40.6 (89.5)
i L1.7 (92.0)
1 Ll.9 (92.5)
i k1.9 (92.%)
1 L3.0 (95.0)
1 40.8 (90.0)
1 «2.6 (9k.0)
. k1.9 (92.%)
1 15.6 (3%.5) 33 by L3 by L1 (13 by Overage used ac 120 large cans of
17 vy 16) needes overage, 17 small
1 12.7 (08.0) 29 by 2% by k1 (11.0 by yvercans per 1o ke
10 by 1€) er, 01 per hov
1 12.9 (28.5) 29 by 2% by k1 (11.b by
10 by 16)
Dispenser, vet vipes 7 2.9 (5.6) 25 by 13 by 11 (9.71 by 1 box per 28 days -
5.15 by L.46)
Etovage module 1 12.0 (26.5) 39 by 28 by 24 (15.5 by N/A -
11.0 by 9.5)
Dispenser, sal! packages s - - i dispenser 251 packages per
per 28 days dispenser
Dispenser, mineral 5 - - 840 “apriles each
supplements
Dispenser, dye markers, 1 .- - crevman week, 160 red dye markers
and in-flight can alternate lors 160 blue dye
covers dye markers’' or mArkers
ar needed (car 18 large can covers
covers 18 vafer can cove
€ pudding cen
“overs
Remcval tool, canister lid, 2 e by 9 by (6.0 by N/A LY
small 1.0 by .%
Removal tool, canister lid, e 1* by 11 by 1 (7.0 by NA NA
large “.5 by .%)
Dispenser, wet wipes - S by 13ty 11 (9.71 by Crev optinn irA
15 by k.46
Package assembly stravs $1 22 by 7 by 8.5 by Crev option NA
75 by b.63)
YUk = not applicavle.
tlﬂrludad in OM food container
one U food conteiner fur ench misaion ORI
drotal utensil velght 13 kilogrems (2.5 pound Gw ,
®Total canister lid-removal tool welent 0% kilogrems (2.6 pounds 4L



TABLE V.= SKYLAB L FOOD SYSTEM LAUNCH CONFIGURATIONS

Food package

Location

Part number

Serial number

Welght, kg (1b)

Contents, smount

10

AT

A9

A3

Ak

AS

A6

L3

Bl

AS

AT

2b=02032-03
24=02033-03

118-1rsS-038
SEb] 3100218301

SEC39108329- 301
24=02035-01
1k-02092
DES-Food/1
TPS15320018
SEC39109343-301
TPS15320021
TPS15320020

GE-TPS=C-20k

GE-TPE-C=204

GE=TPS=C-20k

GE=TPS-C-205

GE=TP8-C=20%

GE-TPS-"-205

24-02037-03

P8 118-MF8-053

TS 118-MFS-062

T-41038

614k
6145
N/A

2001
2004
2005
2010
1010
N/A

H/A

N/A

1002
1004
1001
1001

1002

1001

1003

1001

1002

1003

61hé

HoA

10.57 (23.3) toral
1.79 (3.94)
2.3 (5.1)
1.64 (3.61)
.28 (.61)

.10 (.23)
Ak (L3)

3 (Th)
.91 (2.01)
.98 (2.15)

1.17 (2.58)
6

15.06 (33.2)

7.29 (16.08)

6.60 (14.55)

9.50 (20.94)

22.60 (L9.83)

10.90 (2L.02)

3.76 (B.24)

9.70 (21.%9)

Day 1, meal B
Day 1, meal ¢
CM food (24)
Food sticks

lodine tablets
Spoons

Yater bag
Vitemins, 5 each
Salt kit

Catsup

Taste kit

Spice kit
MOTI/MOT3 bag

Nominal command and service module
day 2, 3, b

High=density, day 2, meals B and C

RSB spaghettl, L5

RSB mashed potatoes, 21

RSB veal and barbecue sauce, 15
RSB pork and potatces, 21

RSB chicken and rice, 18
RSB chicken and gravy, 63
RSB pork and potatoes, 22

Veal and barbecus sauce, 1l
Salmon salad, S

Chicken and rice, 1

Pork and potatoes, 1
Sausage, 36

“ashed potatoes, 18
Apricots, 18

Grapefruit drink, ¥

High-density bars
Flake - vanills, 34
chocolate, 37
raspberry, 10
‘rispy - vanills, 60
chocolate, 61
raspoerry, 1k
Chocolate chip - vanilla, 72
chocolate, T2
raspberry, 18

Spaghetti, 9

RIP spaghetti, 5
Chicken and gravy, 9
Sausage patties, 10

Mashed potatoes, 3

Beef hash, b

Apollo cocos, 34

Peanuts, 20

Apricots, 1k

Peanut butter, 2

Bacon, 9

Salron salad, 11

Veal and barbecue sauce, |
Apollo zrape punch, 9
Avolls grave drink, 18
Apollo grapefrult drink, 2

Return meal A delts and return
meal B

Lemonade , 15

Jam, S

Feanuts, &

Apricots, 10
iravefruit drink, 2

Orange drink, ?

©

Lemonade, 27
Orape drink, 21
Tes, 28

Apple drink, 10
“herry drink, 10

Survival bars, 120

p—

-




TABLE VI.- ORBITAL WORKSHOP FINAL FOOD INVENTORY

Food item Quantity
Applesauce 2
Asparagus 28
Beef hash °
Biscuit 1
Bread 23
Butterscotch pudding 2
Catsup 22
Chicken and gravy 2
Coffee with sugar 18
Creamed peas »
Cream style corn 2L
German potato salad 2
Grape drink 10
Grapefruit drink 0
Green beans 12
Lemonade 16
Macaroni and cheese 1
Mashed sweet potatoes 3

Pea soup

Peach ambrosia

Peaches

Pears

Pineapple

Pork and scalloped potatoes
Potato soup

Crisp rice cereal
Scrambled eggs

Shrimp cocktail

Sliced dried beef
Spaghetti with meat sauce
Stewed tomatoes
Sugar-coated cornflakes
Tea with lemon and sugar
Tuna sandwich spread
Turkey and gravy

Turkey and rice soup
Veal and barbecue sauce
Grape drink (Apollo)
Survival bar
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Figure 2.- Small canister/package retainer (S-72-53538).
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Figure 3.- Large canister/package retainer (
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Figure 5.- Frozen food restraint assembly (S-73-2265L).
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Figure 10.- Accessory food hardware {(S-73-23119).
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