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por Sikorsky started hos sviatbon applanes and sesplanes, be retumed  Dmemal and emtemal carpn, medi-
career in 15909 by bullding teo  to bis frst love, and soocessfnfly wac and resooe, constroction and
expenimental belicopters. He bulk and flew the first practical be- Sme-Gphsing.
sigird that the first of the=r ships =~ Boopier i the wordd m 1939 Thi= Dais bhos been obtaned from Ray
fuzed to leave the pround while the  ismee is devoted to Utihty Hebioop- Leonis eszay titled, “Steordey Tal-
secomd could Lift pself, bot refizsed  ters winch bave prosz weights be- @y Helicopiess-A Hand Besimmmg™,
to hift bivm. After a saccessfol camer  teeen 6,000 to 22 00 pomnds. Mis- dsed December, 3011 Ray is a
in avistion desipping and halding sons inchde canyine passempers,  coanthor for this issoe. O
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Igor Sikorsky’s experimental aircraf the 5-46 (V5-300), successfully flew in 1939,
which led directly fo the 5-47 (R-4) first production heficopter produced in the world

creating a whole new industry.

E-4 amd its sunceszars provided a smaall pmpee
into how the helicopter might serve in war and
Peace as a vebacle of rescue and asmstanee for Innmsangtar-

ian parposes. The aircraft's undque capabilisy bo rescus
people in distress from plapes that wers imapeessible by
odher means was demnonstrated m Apnl 1944 in the jan-
ples of Burma when an R-4 rescued one pilot and three
wounded soldiers in Japamese beld temstory, malonp theee
trips o do zo. The next year, in November 1545, an B-5
from a barpe being blosm toward the rocks at Penfield
Eeef during a ragmp morthessier on Loms Island Sound
and potenhal helicopéer operators around the world. The
R-4 design nsed Ipor Siloorsky s simple main rotor and tail
quaantity of horiromtal and vertical taal rotor confipara-
Bons that ke envisioned and fiew on his V3-300 expen-
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The E-4 was a Larper halicopéer than fhe V5-300. It
bad a 38 foot maim mdor compared to the 30 foot oo
the VE-300. = empine was a 200 HP Wamer E-550.

Gross weight at 2530 was moree than double that of
the V5-30). Empty weapht was 2011 Ibs.

During the decade of the 1940z, the B4, B-5, R-§
amd their variants were bailt 2= light belboopters ca-
pable of carryimg np fo 5 people. Crer 200 wmits wene
produced dunng the World War I tinee pervod wngh
compled with the growing awarensss of the helicop-
fer 's umigue vertieal fight capabilities, encoaraged
other prospective mannfactrers to enter the market-

At the same tme, the cusiomer epvisionsd new oxns-
payloads for troops and carpo transpaort with expand-
ed operating ranges myvolvieg naval shapbeand opera-
fioes and anh submanne warfare, Neardy all of these
mizsicars were for keBoopters that fit withie what iz
now considered to be the atility or mtermsediate size
caiepory, effectively creating the beginning of the
wtility trapsport markes. .
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During fhe post Waorld War IT years, heavier gross weight helicopiers with mcreased perfor-
mance were required. Sikorsky Aircraft realized that design innovation and creativity were
needed for the company to be a success in the heavier gross weight emerging utifity markets.

euphoria of the E-d series prodector recards " =
soon fumed to despasT when the company realized -

that the successful B~2 desisn could not be sealed ap
to lazper sizes , mor could that confipurstion be

Siloorsicy 's mifial emiry i this emerping iilisy
market was the 5-53 (XHES-1} in responoe oo the
1.5. Kavy's comppetition for an bosrd neval areraft.
The 5-53 was a relatively larpe helinopier at the fime
with a pross weipht of 5500 pounds. kt was powered by
2 Comtinental F-T95-34 enpime rated at S25HP. Piasecio
entered the competibon with the XHIP-1 tandem rosor
enpime models.
after the earlier models Bnayied the 5-53s5 overall effiee-
tivemesx. Per the earlier models developed at Sikeezioy,
the engime location in the 5-53 was direcsly bedowr the
main rotor resulting m all payload being placed forsard

The emnerzence of the tandem rotor de<ipn

Gravaty (OG) earvelope. This Imited O control range
was one of the najor factors for Sikorsky kosizg the
Navy contract to Piaseclki, and laier lozmp to Bell's
first amd last tandem rotor H3L helicopters.

" 1’5300

2 horizondal tail rotor to their singls main rodnr
confipuration as a means of providieg preater
pitching momemnts o compensate for OG- exour-
siom. This nevw approach of two borzontal roéors
and one 2] mior was embodied n the expessmenial
&-51 model. The confipuration was calied a sesqus-
tandem design and was Sonlar to 2o expermmenial
VE-300 helsoopter.

The 5-5< was bmlt by modifying an ensimg E-48
that was bormrowed from the 1.5, Air Foree. The
2~ 54 made it frst fhaht om December 20, 1948 and
was retived in earhy 1949 after haviee been flown 4
howrs and 2 mimmes This 5-54 configaration was
fiound #0 prodece the desired resulis, however it was
too complex and umpainly to be considered as the
nipht solution -
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Two major design innovations introduced during the late 1940z permitted the
design of larger single rotor helicopters having large cabin volume a.nd

unprecedented control power.

oth innovabons were implememied ad Sowm

on the 5-55, winch made it first Sight in MNo-
vember 1949 le=x than one year from po ahead. This
new mode] was able to demsomstrate its capabalities
im timee o resems Sioorshoy™s position im the imdostry.
Theze dezipe muovabioes paved the way for Sikoesioy
1o emder the niility trasvsport markes with a siegle main
Toter comfipuration able to challenpe Frapk Poasscla's
smecessinl tandeon rotor desigs.

Silkorzkoy"s Chief of Advameed Desipn and Later
Chief Fnpimeer, Edward F. Katzenberper created the
first major mnovation He relocaied the piston enpine
from under the rotor to 2 location foesrard of the cabin
and bebow the cockpit. This chanps provided a spa-
tor, allowing payload to be carmisd near the sreraft’s
OF, and essensally m line with the rotoc’s rotabional
for pround maistenance via lape nose clanyshell
doors that opened o expose the enpine af pround
leve]l The enpime wae tilied om am smele resalting in
the catput dove shaft being in line with the main
accesmble via a short siraireray from the cabm.
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Don Fowler, Sipht mackawic i holding the clom shei
door apere. e beter wo the Evperimemtal Mangar

{peranomn Sfmager

M-I Clam Shail Door closad

second imnovation was related fo the mam rotor

bead confiparaton. Sikorsicy nasin roiors bave pen-
erzlly been of the fully artirulated desipn m which the
blades are free i Sap up and down as well as o lead or
lap im respomse to asrodymaemic and imertis forces. This
bEmpes Poorio the mud 1950s, the hinpe=s were desipned
with the fap axis loeaind om the rotor rotatbonal mxs to
meinee vibratory loads in the rotor head amd aframe
The control power requized to chasse sircraft prich and
roll astitades with thiz confipuration = Bmited. The in-
offset Sapping hinge concept desisned by Ralph Alex It
was hirst Hown on Silkor=ky s 5-52 providmp a high level
of control power, which allowed the sareraft o be the
birst belicopier to perform 2 360 depree loop mamesver
as well a5 fo demonstrate unprecedented azility. O
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Major new design innovations developed through the 1950s, and
were incorporated in 'nrhﬂilj.' every helicopter worldwide

accelerating the rapid expanzion of the utility market.
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t0 assist the pilot i controlling helicopter fipht
pervod. Eardy Sileorsioy nvodeds Hior the 5-51 employed
irreversible mechamiral jack<creos to mniomze 2md
isolate robor blade comtrol koads from the pilot’s cychie
and callective comtrols, bt that approach. wras mot rac-
tical for larper helhcopiers doe o the fncton and pash
rod fomees severely hmitme the pilot’s abdlity to achieve
precise comzod.

Waler Gersenberper, a ploneer in the feld of dynam-
ics & Sikncskey, proposed the idea of nang bpdranlically
powrered comtmls to ereroome this problem Whils
e book the brsie forre appmoach, which was jost begin-
ming i be developed by the fxed wing indisiry.

Gersephereer went well bepond the foped wing
all mxes for all helicopiers. In the Laie 1240, hydrambic
servos were test fiowm o & modihed 5-51 with very ex-
thiache apceptance by the pilot, who mo loaper bad to
Sipht the conirols. Erewerzible bydanlic servo controls
became standard for all subsegoent Sdkorsky models
widh the 5-35 beimg the firet moded to inparporate: themm .
become an essential element of neardy all beheop-
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the pardiest engineer to recoenize the need for soch a
sahiliration system when Sikeor=ky’s 5-58 was being
adrpted for Amnti-Submarine Warfare (A SW) micsions
as the H55-1N for the US. Navy. The problems faced
by pilots in trying to hover an unstable aireraft at napht
dearees of freedom, seemed msrmeoatable wuthowt
azmictance . The appmoach being pursoed by other in-
novmoss was besed on using 2 comveniional fed-wing
amopiliot tosether oath special meoementation . Cer-
sienberper concerved the bdea of w=ng a lomieed aothor-
oy conred shck seening concept to Inrodoce

the feedback comrol mmyres.

This prvohstiomary concept was medneed 0 practice
by Sikorsky enpineer Ted Carter, who led a three mam
team of slectromio eppineer Hambd Calees, pdranhcs
specialist Hepry Angel, snd tect pidot Fack Stulty tode-
spn and develop the fmal desipn. The Uned Asreraft
Corporation recopaized the team for their contnilo-
o to achierve successiol hehoopier msnement Siahe
capahility in 1958 by awardimg bins the Georze Aeade
Grold Medal and his team sibver medals for outstand-
Inp snpineerms schievement  This mmgoe spproech o
mmomate stabilbiranon system dempn was found to be
essexsial for anb-sobnmarine warfare misdons and bas
hm.mpﬂdmﬂﬂnnqﬂﬂhmﬁhgmﬂs

for all mizdioes. ..
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Capturing and Maintaining Leadership in the Utility Market

four oritical new fechnol ogies led to 2 so0-
cessiomn of very swocessiul Sdcorsky whilnty

belicopters. Im the 1850s, Sikorsicy bepan produc-
mgp the 5-55 (H-19) and 5-58 (H-34) wtilsty tramsport
enpizes mstalled forwand of the cabin and bedow the
excellent notor costral poweer, imeversble bydrashc
comirol ssrves, and aotomate sabilsty angmentation
systems confributed to thedr wide scceptmes by US.
Beoth models set prodoction records with the 5-55 first
reaching 1281 umits and the 5-58 later reachimp 1821
two models were the first e atility behicopiers and
becanse the first troop carrying bedinopters for the 175

Army and the US. Manine Corp durmp the war im Eo-
rea. Their abulity to qmckly move troops mdependent
of terraim contributed to the formelstion of the Anmy"s
minmolile cperatsonal concept.

engines in the 1xie 1950s to pardy 15460s completely
sohwed the enzine planemnent profhilem for meerly
locatine the snpine pear the robor and sbove the cabin
for simgle rotor helbcopters, and for provadies dual
engime redundsmey. The Sirst major Sikorskoy program
1o bemefit from the tarbine enpime wax the 561 (SH-3)
ASW belicopter. The 5-55 and 5-58 wene tarbinized to
the 5-62 and 5-58T respitiny In extemdng the nse=ful
liffe of the aircraft due o the turbine snsmes_

During the ke 19605 to earty 1970s, Sikorskys
production business fell to an all tme low, and the
Company s TRnasement mads a sraieEic decision

o invest in ressarch and development programs for
advanced technolosiss in vibrabon conérol, main
pobor pylon. air fiow control to reduce faidl excitations,
development of alastiomernic bearngs, triamm medal

" rotar hlade technology. and canted bearingless tail

Totors. Sikorsky led the industry on fechoologies
“relative o the single main roior confizration.
confract B&D business compared to the total BA&D
business of the rest of the 1.5, helicopter industry.
Sikorsky's newly developed technologies were fially

n 5-61 ourytmpen  demonstrated and looking fior a new home. -



Sikorsky Archives News Jaly 2011 G

The new design opporiunity came in with the emergence of the Army’s UHility Tactical
tranzport Aircraft System (UTTAS) design epecification, issued to industry in 1972

SH-60 | HH-60
desien specificatios took foll advantase of 35 years for the 1T 5. Army. In total over 3000 UH-60
the operatiomal keszons learned from the Vet models have been deliversd to foeeisn and 175, nali-

Nam war. The intemse mdusiry competiion iowin the iy operabors 2= of early 2002,

UTTAS prototype awand, followed 52 nvomths later The SH-60B Seabawk that was the first derivative of
by an even neore imense competition to win the Black the arigimal UH-60A spawsed a bong Ene of variants
E:wtmhuﬁmmﬂuwﬂhmdmh for the U5, Navy & well as for imiematiosal naval
book fitled, "Hlack Hawlk, The Story of 2 World Class  oppniraions. Their missions inchude isner and owier

Helscopter™ written by Fay D Leoni. zooe ASW protection, anti-susface ship warfaze, search
The TTH-50M 55 the most comrent of the H-50 series dmmm-ﬁmhn-

The 5-76 was launched in the 1975 fime pl!nm:l as the first Sikorsky model
to be designed for the commercial and offiehore oil support market.

ha 575 has bad a seres of different engine bruit for 6 passenger VIP corporate to 12 passenger

opiioes based on the pozsion requaresments for the  pemeral aviation requorements. The technology
aincraft. The messions cover a specinen of corporate,  basis for the 578 benefits from the Uklsty Tactical
offshoee o, medivac and peneral aviabon operations  Traosport Aircrafi Eﬁtﬂﬂ{[]‘l'ﬂﬁ}mm
up o 14,000 pound gross weight The imferiors canbe it for the U LS. Military organizasions -

The 5-92 was developed during the 1990z to serve as both a

___"""I-I-._i__ we. commercial and as a military troop/cargo carrier.
r

*_ . areraft sysiems bepeit from the proven techeolopies of the
I nent desipns were based o the latest faw tolerant FAA requirements,
which has proves m service to be moee robust than any belicopter
developed in the world to date. Sikorsky was swarded the D002 Collier

its achievements in enhanced safety. - H
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Join the Sikorsky Archives The Uslity Helicopter will continue to be & major
driver for the helicopter indusiry m the fumre.
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prapiic amtriasos by Fdger A. af Solodeiga.

“The work of the individual still remains the
 spark that moves mankind ahead even more
~than teamwork.”

* Igor Sikorsky
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