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The shortlived Skylab 

ƆRDWV����NP�DERYH�(DUWK�
ZLWK�WKH�KDVWLO\�ƅWWHG�
golden parasol, used to 

NHHS�VRDULQJ�WHPSHUDWXUHV�
at bay, clearly visible
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�����DQG�)HEUXDU\�������LW�ZDV�WKH�ŜJUHDW�

XQFOHŝ�RI�0LU�DQG�WKH�,QWHUQDWLRQDO�6SDFH�

6WDWLRQ��HQJLQHHUHG�IURP�WKH�VKHOO�RI�D�

UHGXQGDQW�URFNHW�VWDJH��SDUW�RI�DQ�HDUOLHU�HSLF�VSDFH�

SURJUDPPH���7UDQVIRUPHG�ZLWK�DGGLWLRQDO�PRGXOHV�

DQG�VWUXFWXUHV��6N\ODE�EHFDPH�DQ�XQPLWLJDWHG�

VXFFHVV��:LWK�KXPDQV�QRZ�VFKHGXOHG�WR�UHWXUQ�WR�

WKH�0RRQ�LQ�WKH�QHDU�IXWXUH��LWŝV�WLPH�WR�FHOHEUDWH�

WKLV�YHQHUDEOH�RQH�RI�D�NLQG�VSDFH�VWDWLRQ�

6N\ODE�ZDV�XOWLPDWHO\�WKH�UHVXOW�RI�&ROG�:DU�

SROLWLFDO�KRVWLOLW\�EHWZHHQ�WKH�6RYLHW�8QLRQ�DQG�WKH�

8QLWHG�6WDWHV��:KHQ�5XVVLD�ODXQFKHG�LWV�ƅUVW�DUWLƅFLDO�

VDWHOOLWH��6SXWQLN��LQ�2FWREHU������Ś�DERDUG�DQ�5���

URFNHW�GHVLJQHG�E\�5XVVLDQ�6HUJHL�.RUROHY�Ś�WKH�

8QLWHG�6WDWHV�ZDV�ZRUULHG��7KH�UDFH�EHWZHHQ�WKHVH�

WZR�VXSHUSRZHUV�IRU�WKH�GRPLQDWLRQ�RI�VSDFH�EHJDQ�

LQ�HDUQHVW��7KHLU�QH[W�WDUJHW"�7KH�0RRQ�

Fifty years on from its launch, Jane Green

takes a look back at the troubles and triumphs  
of the USA’s trailblazing space station

The story of

+DYLQJ�DOUHDG\�VHQW�DVWURQDXWV�LQWR�RUELW�GXULQJ�

3URMHFW�*HPLQL��RQ����-XO\������WKH�0RRQ�UDFH�ZDV�

ZRQ�E\�WKH�86$�ZKHQ�$SROOR���ŝV�1HLO�$UPVWURQJ�DQG�

%X]]�$OGULQ�WRRN�KXPDQNLQGŝV�ƅUVW�IRRWVWHSV�LQ�WKH�

OXQDU�GXVW��7KH�QH[W�JRDO�ZDV�WR�DFKLHYH�D�ODVWLQJ�

SUHVHQFH�LQ�VSDFH��6N\ODE��

Rocket recycling
:LWK�WKH�$SROOR�SURJUDPPH�LQ�WKH�����V�FXW�VKRUW��

1$6$�EHJDQ�WKH�$SROOR�$SSOLFDWLRQV�3URJUDP��LWV�

UHPLW�WR�DGDSW�UHGXQGDQW�KDUGZDUH�DQG�V\VWHPV�

GHYHORSHG�IRU�WKH�OXQDU�ODQGLQJ��1HHGLQJ�WR�NHHS�KLV�

VWDII�HPSOR\HG��IDPHG�$SROOR�URFNHW�HQJLQHHU�DQG�

KHDG�RI�1$6$ŝV�0DUVKDOO�)OLJKW�&HQWHU��:HUQKHU�YRQ�

%UDXQ��DGYRFDWHG�ODXQFKLQJ�DQ�RUELWLQJ�ZRUNVKRS�

XVLQJ�WZR�VWDJH�6DWXUQ�,%�URFNHWV��7KH�K\GURJHQ�

WDQN�RI�WKH�6�,9%�VWDJH�ZRXOG�KDYH�DPSOH�URRP�IRU�

ZKDW�ZRXOG�EH�NQRZQ�DV�D�ŜZHWŝ�ZRUNVKRS��,W�FRXOG�

EH�ODXQFKHG�ORDGHG�ZLWK�OLTXLG�R[\JHQ�DQG�OLTXLG�

S Left to right: 

-DFN�/RXVPD�
(SL-3, the second 

FUHZ���(G�*LEVRQ�
DQG�*HUDOG�&DUU�
�6/����WKH�IRXUWK�
DQG�ƅQDO�FUHZ��
enjoy all the space 

on board Skylab
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hydrogen, functioning as the rocket’s second stage 

in ascent. Once in orbit, any residual fuel and oxidiser 

could be vented and the oxygen tank pressurised 

to give astronauts a breathable atmosphere. Pre-

LQVWDOOHG�ƅWWLQJV�FRXOG�EH�PDGH�WR�WKH�ƆRRUV�DQG�

walls – an aluminium grid structure with plentiful 

RSHQLQJV�IRU�IXHO�ƆRZ�Ś�HQDEOLQJ�HTXLSPHQW�WR�EH�

mounted and experiments conducted. On top of the 

S-IVB stage could be a Multiple Docking Adaptor 

(MDA) with two docking ports – a prime axial one and 

back-up radial one – for the Apollo Command and 

Service Modules (CSM) ferrying crews and supplies. 

In the event of a spacecraft being disabled, a second 

two-person crewed Apollo CSM capsule could rescue 

UHVLGHQW�FUHZ��HQDEOLQJ�DOO�ƅYH�DVWURQDXWV�WR�VDIHO\�

return to Earth.

%XW�FRQFHUQV�DURVH�DERXW�WKH�WLPH�UHTXLUHG�IRU�

astronauts, working in zero-G, to unload copious 

HTXLSPHQW�IURP�WKH�0'$�DQG�LQVWDOO�LW�LQ�WKLV�ŜZHWŝ�

workshop. By 1969, and with unused Apollo 18, 19 and 

20 Saturn V rockets waiting in the wings, the decision 

was made to switch Skylab’s launch from the smaller 

Saturn IB rocket to the much larger Saturn V. The 

greater capacity of the Saturn V meant that the 

S-IVB no longer needed to function as a rocket  

VWDJH�GXULQJ�ODXQFK��7KLV�ŜGU\ŝ�2UELWDO�:RUNVKRS�

�2:6��FRXOG�EH�RXWƅWWHG�RQ�WKH�JURXQG��WKH�

hydrogen fuel tank serving as the main living 

TXDUWHUV��ZLWK�H[HUFLVH�HTXLSPHQW��D�JDOOH\��

zero-gravity shower system and the necessary 

LQVWUXPHQWV�IRU�VFLHQWLƅF�H[SHULPHQWV��7KH�OLTXLG�

oxygen tank could be utilised as a waste facility. 

Off to a shaky start
On 8 August 1969, after years of development and 

workshops, the McDonnell Douglas Corporation was 

awarded the contract to create an orbital workshop 

out of two existing S-IVB stages. The unpiloted 

Skylab (SL-1) – weighing 77,088kg and the only space 

station built and operated solely by the USA – was 

launched on a two-stage Saturn V rocket (SA-513) 

on 14 May 1973 from Kennedy Space Center’s Pad 

39A. Shortly after lift-off, a large micrometeoroid 

VKLHOG�Ś�LQVWDOOHG�WR�GHƆHFW�GHEULV�DQG�DFW�DV�D�

WKHUPDO�EODQNHW�Ś�VWUXFWXUDOO\�IDLOHG��:LWKLQ�VHFRQGV��

aerodynamic forces ripped it from the station. One  

of the two main solar array wings, designed to deploy 

in space, also partially deployed. Several minutes 

later, after the rocket’s second stage burn, retro 

URFNHWV�ƅUHG��VHSDUDWLQJ�WKH�ERRVWHU�IURP�WKH�VWDWLRQ��

Their exhaust hit the partially deployed solar array 

and tore it off. Later, in orbit, it was discovered that 

the other solar array had been tangled in debris and 

IDLOHG�WR�GHSOR\��:LWK�WKH�PLFURPHWHRURLG�VKLHOG�

missing, the station was exposed to extreme levels of 

solar radiation – a withering 52°C (126°F).

365 cubic metres of 
habitable working space

36.1 metres, the 
station’s overall length

90,606kg, total 
weight, including 
Command Service Module

27 metres, the width 
of the orbital workshop, 
including solar arrays 

Skylab in 

numbers

S 14 May 1973:  

the uncrewed 

Skylab is launched 

aboard a modified 

Saturn V rocket 

from NASA’s 

Kennedy Space 

Center 

A Saturn V S-IVB stage, modified to 

create an orbital workshop – later 

renamed Skylab – is unloaded at 

Redstone airfield, Alabama, 1968

X



Solar array

Sun shade (with telescope 

instruments at its centre)

Multiple Docking Adaptor (MDA) 

Oxygen tanks

Sleep compartment

Solar array (lost 

at launch and 

replaced with 

golden parasol)

Apollo Telescope  

Mount (ATM)

Instrument unit

Water tanks

Upper deck (work 

area and storage)

Lower deck 

(living quarters 

and work area)

Personal hygiene 

compartment

Cooling system radiator 

Waste collection unit 

and waste tank

Shower

Dining area

Solar array

Airlock (for space walks)

Instruments for  

studying Earth

Back-up docking ring

Apollo Command 

and Service 

Module (CSM)
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Orbital Workshop (OWS)

Inside Skylab
A masterpiece of recycling, the station repurposed 

launch and flight vehicles from the Apollo era
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Mercifully, four solar arrays on the Apollo Telescope 

0RXQW��$70��GHSOR\HG�DV�SODQQHG��JLYLQJ�VXIƅFLHQW�

power for Marshall Space Flight Center controllers 

to stabilise the station until repairs could be made. 

2Q����0D\��DIWHU�D�GHOD\�IRU�WRROV�WR�EH�PRGLƅHG�

and techniques developed, and after subsequent 

crew training, Skylab 2 (SL-2) launched on a Saturn 

,%�URFNHW��6$������FDUU\LQJ�WKH�ƅUVW�6N\ODE�FUHZ��

commander Charles ‘Pete’ Conrad, pilot Paul Weitz 

and science pilot Joseph Kerwin. On their second 

day in orbit, in searing temperatures, they deployed 

a 6.7m x 7.3m ‘parasol’ – a solar shade – through an 

airlock in the side of the OWS. Made of woven nylon, 

P\ODU�DQG�DOXPLQLXP�LW�LQVWDQWO\�UHƆHFWHG�VXQOLJKW�

and made the inside temperature bearable. 

Speeding through the science
Along with the Orbital Workshop (OWS) and 

Multiple Docking Adaptor (MDA), there was the 

Airlock Module (AM), which could be sealed off and 

depressurised, enabling astronauts to exit via a large 

hatch to conduct spacewalks for changing camera 

ƅOP��SHUIRUPLQJ�H[SHULPHQWV�DQG�GRLQJ�URXWLQH�

maintenance. On 7 June, the crew used this facility 

to release the jammed solar array and deploy it fully, 

increasing the available power.

Also key was the octagonal Apollo Telescope 

Mount (ATM) to which three control moment 

gyroscopes (CMGs) were attached, stabilising  

the entire station. The ATM housed the four solar  

arrays and a battery of solar instruments. Inside,  

a cylinder, divided into four quadrants and gimballed 

to enable exquisite pointing control, provided 

mounting points for X-ray and hydrogen-alpha 

telescopes, a spectroheliograph, spectrographs, 

a spectroheliometer, cameras and a white-light 

coronagraph. Working at a complex control console, 

astronauts viewed and studied our nearest star in 

X-ray, extreme ultraviolet, ultraviolet and hydrogen-

alpha wavelengths – an operation, according to 

commander Charles Conrad, akin to “playing three 

���NH\ERDUG�SLDQRV�DW�WKH�VDPH�WLPHŠ��6RODU�ƆDUHV��

ƅODPHQWV��FRURQDO�KROHV��FRURQDO�PDVV�HMHFWLRQV�

and even a comet – Kohoutek – were observed and 

imaged with hitherto unrivalled clarity. These lengthy 

solar observations across the electromagnetic 

spectrum, above Earth’s atmosphere, vastly 

increased our knowledge of the Sun and the heavens.

During its operational lifetime, Skylab orbited Earth 

more than 2,476 times. It was visited by a further two 

FUHZV��6N\ODE����6/����ZLWK�FRPPDQGHU�$ODQ�%HDQ��

pilot Jack Lousma and science pilot Owen Garriott, 

The ‘parasol’ undergoes testing  

in May 1973. The emergency shade 

ZDV�ULJJHG�XS�E\�WKH�ƅUVW�FUHZ�DIWHU�
D�VKLHOG�ZDV�ULSSHG�RII�DW�ODXQFK

S 7KH�ILUVW�FUHZHG�
mission to Skylab 

EODVWV�RII�DERDUG�
a Saturn IB rocket 

on 25 May 1973. 

On board were 

astronauts Pete 

Conrad, Joseph 

Kerwin and  

Paul Weitz

T Commander  

Pete Conrad takes  

a zero-G shower  

in the luxurious  

new station’s  

living quarters

:LWK�WKH�VWDWLRQ�IXOO\�
IXQFWLRQDO��WKH�DVWURQDXWV�

embarked on an intense 

VFKHGXOH�RI�H[SHULPHQWV

X
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Jane Green is an 

astronomy presenter, 

speaker, writer and 

fellow of the Royal 

Astronomical Society

and Skylab 4 (SL-4) with 

commander Gerald Carr, pilot 

William Pogue and science 

pilot Edward Gibson. All were 

transported to the station by 

Apollo spacecraft launched on 

Saturn IB rockets. The Skylab 2  

crew stayed 28 days (the 

longest continuous in-space 

stint at the time), with SL-3 and 

SL-4 crews staying 59 and 84 

days respectively.

The crews achieved all 

of NASA’s major goals. In 

addition to making stunning 

solar observations, they 

studied the physiological 

effects of prolonged periods of weightlessness. They 

observed Earth’s crops and weather, and monitored 

environmental changes. They also carried out 

experiments in manufacturing alloys and growing 

perfect crystals in microgravity. 

Skylab runs out of road
Skylab was expected to remain in orbit until at 

least November 1979 and at best March 1983, but 

unexpected increased solar activity – which heated 

Earth’s upper atmosphere and increased drag  

– decayed its orbit. A fourth 20-day Skylab 5 crewed 

mission was considered; the Skylab rescue mission 

standby launch vehicle could boost the station 

to a higher altitude and the crew could conduct 

experiments. NASA even placed a contract to use 

a Teleoperator Retrieval System (TRS), launched 

aboard NASA’s Space Shuttle, to robotically reboost 

Skylab’s orbit (see Skylab’s dramatic ending, above). 

Even destruction by missiles was considered. But 

in December 1978, with budget pressures and 

Space Shuttle missions stymied by delays, Skylab 

operations were shut down and it was parked in a 

433km x 455km orbit. It fell to Earth on 11 July 1979.

Hailed by Rocco Petrone, director of launch 

operations at the Kennedy Space Center, as a 

“bold concept which opened new pathways in the 

sky”, Skylab was NASA’s most ambitious human 

VSDFHƆLJKW�SURJUDPPH��&UXFLDOO\��LW�SURYHG�WKDW�

astronauts could live, work and overcome problems 

in an almost business-like manner in low-Earth orbit 

for extended periods of time. This achievement 

paved the way for permanent operations; NASA and 

ESA next focused on the reusable Spacelab module, 

an orbital workshop that could be deployed with 

the Space Shuttle. Along with the researched-but-

never-built Space Station Freedom, this led to the 

construction of the International Space Station.  

But it all began with Skylab.

S The astronauts 

also conducted 

spacewalks, now  

a routine activity 

IRU�FUHZ�RQ�WKH�,66 :H�RZH�PXFK�RI�RXU�
NQRZOHGJH�RI�WKH�
ORQJ�WHUP�HIIHFWV�RI�
VSDFHƆLJKW�WR�6N\ODE�
and its crews

Skylab’s dramatic ending
How do you deorbit a 77,088kg laboratory? That’s the problem NASA faced in the summer of ’79

Skylab’s demise was a global 

media event. With NASA 

budget pressures leaving the 

redundant station lacking the 

control and navigation 

mechanisms to return it safely 

to Earth, the world celebrated 

but also feared its end.

On 6 March 1978, NASA 

ground controllers made 

contact with the empty station 

and on 24 April sent 

reactivation commands to 

reorient it, extending its 

lifetime and giving a predicted 

uncontrolled reentry of 

mid-1979. Having placed it in a 

high-drag solar-inertial 

attitude in January 1979, on  

20 June it was manoeuvred 

into ‘torque equilibrium’, 

giving NASA the option of 

delaying or advancing its 

precise orbit for reentry. 

At 07:45 UTC on 11 July,  

a tumble command was sent 

to Skylab from the Madrid 

tracking station in Spain, 

shifting the point of reentry 

away from Canada and the US 

eastern seaboard. Reentry 

occurred that day, during orbit 

34,981, at approximately 16:37 

UTC, the debris dispersion 

area stretching from the 

southeastern Indian Ocean 

and across a sparsely 

populated region of 

southwestern Australia. 

Residents there spotted 

dozens of colourful flares as 

large chunks disintegrated 

16km up in the atmosphere. 

Several US and Australian 

museums now house retrieved 

Skylab wreckage, including 

two chunks of oxygen tank, the 

smaller one dug up by an 

Australian rancher as recently 

as 1990.

1RW�D�KD\�EDOH�EXW�RQH�RI�6N\ODEŝV�VL[�R[\JHQ�
WDQNV��IRXQG�LQ�:HVWHUQ�$XVWUDOLD�E\�WZR�
PHQ�ZKR�VDZ�WKH�GHEULV�IDOO�IURP�WKH�VN\




