




























































































UCTOPUS OU3AUHA

Cratba 3. ILlpirankcsoii mnocssimena
TBOPYECTBY BbIJAAIOIIErOCA  TeopeTHKa
mamuHoctpoenusn XIX s. Mpanua Penro,
aBTOpa opHrHHaAbHBIX TpyaoB «O crTuae
B MamHHOCTpoeHHH», «KoHcTpyHpoBa-
HHE B MAaIIHHOCTPOEHHH» M Ap. Kuura
«Q cTHAE B MalIHHOCTPOEHHH» B OIpe-
AE€A€HHOM CMbICAe ABASETCH HTOTOBOH H
XapaKTepPHU3yeT LEeAbIH MNepPHOJ B HCTO-
PHH pas3BHTHA (Popm MalHH, paboTato-
Imux Ha Oase napoBOro JABHraTeAs.

(D. Pexo cobpar, cucremaTH3HpOBaA H
npoaHaAHM3HPOBAA HAKOMAE€HHBIH MalllH-
HOCTPOUTEeAbHOH HayKoi onbiT. Ou nep-
BbIM IIOCTAaBHA H TeOpeTHYECKH O0OOCHO-
BaA Bomnpoc o @GopMe B MAUIHHOCTpOE-
HHH, HEé CAY4YaHHOM, a NPOAHKTOBAHHOM
3aKOHaAMH KpPacoThl M lLeAeco0bpa3HOCTH,
O ee HEeNoCPeACTBEHHOH CBA3M C Mare-
puaraMH u crnocobom o06paboTKH, 0 Ha-

LLHOHAABHOM 3AeMeéHTe B OOAHMKe Ma-
IIMHBI.
CoBpemenHOMY KOHCTPYKTOPY paboThl

Pero zaioT ueAblt psaig nPHHUHIHAABHDIX
NOAOKEHHH O MPOMNOPUHOHAADHOCTH KOH-
CTPYKLHH, PHTME H JABHXEHHH AHHHH.

cBoux paborax Peao ykasbiBaAa, uTo
CTHAbD B 1npouecce (opMoobpa3oBaHHA
HMeeT MOAYHHEHHOe 3HAYEHHE IO CpaBHe-
HHIO C XOPOLWIHMH pabOYHMH KayecTBaAMH
MallMHbI, ee CHAOH M TNpPOYHOCThIO. Ho
CTPEMAEHHE K NPHBAEKaTeAbHOMY BHeEIl-
HEMY BHAY €CTECTBEHHO H OPraHHYecKH
CB5I3aHO C TBOPYECTBOM KOHCTPYKTOpA.
«He crouro Am 6m1 B mammHOCTpOeHHH
HCKaTb pPEIIeHHH, OCHOBAHHBIX Ha 3aKo-
HaX HE TOAbKO IIPaBHABHOCTH H LIE€AECO-
06pa3sHOCTH, HO H KPacoThl?» — cHpa-
muBaetr Peno.

Bce @opmbl mamun onm AeAHT Ha aABa
KAaacca: @(opwmbl, onpeaeAeHHble LeAeCO-
o6pa3HOCTBIO, H POPMbI «CBOOGOAHOrO BbI-
bopa», T. €. TaKHe, B KOTOPbIX LEAEC006-
Pa3’sHOCTb SABASAETCHA AHIIb YacTbIO [I10-
CTaBA€HHOH 3a/layd M PHCYHOK KOTOPbIX
MOeT OECKOHEeYHO BapbHPOBATHCH,

Buébnumorteka
M. H. A. HekpacoBa
electro.nekrasovka.ru

Tsygankova’s paper is devoted to the crea-
tive genius of an outstanding theoretician
of machine design engineering of the
XIXth century — Frans Relo, the author of
original treatises «On style in machine
design», <«Construction work in machine
design» etc. The book «On style in machi-
ne design engineering» may be regarded
as a summing up account of F. Relo’s
creative contributions and characterizcs a
complete period in the history of develop-
ment of machine shapes, which had been
operated on the basis of a steam driven
engine.

F. Relo collected, systematized and ana-
lyzed the experience accumulated by scien-
ce in the field of engineering industry. He
was the first to raise the problem of form
in machine design and successfully sub-
stantiated this important aspect having
showed that form cannot be treated as an
accidental episode, but that it is a seli-
sufficient problem predetermined by laws
of aesthetics and expediency and maintai-
ned that this aspect is intimately connec-
ted with materials and ways of processing
and finally drew attention to the role of the
national element in the machine’'s appea-
rance.

The works of F. Relo have not lost their
interest for the contemporary designer who is
able to pick up a good number of princip-
le views on the role of proportion in struc-
tures, on the rhythm and flow of lines.
In his works the French master denoted
that style plays a subordinate role in the
process of shape formation in comparison
with efficienty and operational features of
the machine, its power and firmness. How-
ever, the designer’s strive for an attrac-
tive appearance is quite natural and is
organically connected with his creative
aspirations. In one of his papers F. Relo
claims: <«Perhaps it is worth seeking for
solutions based not only on laws dealing
with adequacy and expediency but to de-
vote attention to the aesthetic aspect in
engineering design».

He subdivides all machine forms into two
classes: forms determined by expediency
and those of <«free choice», namely those
in which expediency is but a part of the
final goal and the contour of which may
have numerous variations.

L'article de E. Tsigankova est consacré 3
I'oeuvre du célebre théoricien du XIX-éme
siecle en matiére des constructions meéca-
niques Frantz Relo, auteur des travaux
originaux: «Sur le style en constructions
meécaniques», «Design en constructions
meécaniques» etc. L’ouvrage «Sur Ile
style en constructions mécaniques» consti-
tue en quelque sorte un achévement et
caractérise toute une période dans I'histoire
du dévelopement des formes des machines
lonctionnant sur le principe du moteur a
vapeur.

F. Relo a recueilli, systématisé et analysé
l'expérience accumulée par la science des
constructions mécaniques.

Il fut le premier a poser et a donner une
base théorique au probléme de la forme en
constructions mécaniques, forme non pas
aléatoire, mais dictée par les lois de
I'esthétique et de la rationnalité, et liée
directement aux matériaux et procédés de
traitement, de I'élément national dans
I'aspect des machines.

Les travaux de Relo donnent aux construc-
teurs modernes de nombreuses notions de
principe sur les proportions des machines,
le rythme et le mouvement des lignes.
Dans ses travaux Relo indiquait que le style
n'a qu'une importance subordonnée dans le
processus de I'élaboration de la forme par
rapport au bon fonctionnement de Ila
machine, a sa force et a4 sa solidité. Tou-
tefois la tendance visant 4 conférer a
I’activité du constructeur. Ne faudrait-il
pas rechercher en constructions mécaniques
des solutions basées non seulement sur les
lois de la justesse et de la rationnalité,
mais aussi sur les lois de [|'esthétique?» —
demandait Relo.

Il partage les formes de toutes les machines
en deux classes: les formes déterminées par
la rationnalité et les formes du «libre
choix», c’est a4 dire celles olt la rationnaliié
n‘est plus qu'une partie de la tiache posée
et dont le dessin peut varier indéfiniment.

E. Zigankowas Artikel ist dem hervorragen-
den Theoretiker des Maschinenbaus im XIX.
Jahrhundert Franz Reuleaux gewidmet, dem
Autor der origenellen Werke «Uber Stil im
Maschinenbau», <«Formgestaltung im Ma-
schinenbau». Das Buch «Uber Stil im Ma-
schinenbau» ist gewissermassen eine  Zu-
sammenfassung und kennzeichnet den ganzen
Abschnitt in der Geschichte der Forment-
wicklung von Dampimaschinen.

F. Reuleaux sammelte, systematisierte und
analysierte die gesamte Eriahrung in der
Maschinenbaulehre. Er stellte und begriin-
dete als erster theoretisch die Frage iber
die Form im Maschinenbau, die nicht zu-
fillig, sondern den Gesetzen des Schdnen
und Niitzlichen untergeordneist, iiber un-
mittelbare Verbindung der Form mit dem
Material und Arbeitsverfahren, tiber Natio-
nalelement im Ausseren der Maschine.

Der moderne Formgestalter findet in Reu-
leaux Werken eine Reihe prinzipieller Leit-
sitze 1tiber die Verhidltnismassigkeit der
Konstruktion, Rhythmik und Bewegung der
Linien.

In seinen Arbeiten wies Reuleaux darauf
hin, dass der Stil in Formgestaltung eine
untergeordnete Bedeutung in Vergleich zu
guten Betriebseigenschaften der Maschine,
ihrer Leistung und Sicherheit hat. Aber das
Streben nach einem schonen Ausseren ist
eng und natiirlich mit dem Schaffen der
Formgestalter verbunden. «Ob es sich nicht
lohnt, im Maschinenbau nach Formen zu
suchen, die auf den Gesetzen nicht nur des
Richtigen und Niitzlichen ruhen, sondern
auch des Schonen?» — fragt Reuleaux.

Alle Maschinenformen teilt er in zwel
Klassen ein: die Formen, die das Niitzliche
bestimmt, und die Formen der freien Wahl,
d. h. solche, in denen das Niitzliche als ein
Teil des Zweckes auitritt, ihre Muster
lisst sich vielidltig.
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®. Peno o ctune
B MALUUHOCTPOEHUM

3. LbiraHkoBa, uHxeHep,

CeKkTop MCTOpPMM ECTECTBO3HAHMS M
TexHukn MHcTutyta mctopum -AH YCCP,
Kues

OanuM M3 HauMeHee
BOIIPOCOB B MCTOPHH MAaIIMHOCTPOEHHS
(MAH, TOYHee, B HMCTOPHHM MalllHH) SB-
AAETCHA HCTOPHA Pa3BHTHA MallMHHbIX

dopm. Mayuenue atoro Bompoca nauato

HCCAEAOBAaHHDIX

OTHOCHTEADHO HE€JAaBHO.

XVIII

CTPOEHHA KaK TaKOBOro HE€ CYLIeCTBO-

o cepeaunnb BEKa MallHHO-
Baro. OHo Bo3HHKaeT B mnocAeaHeH (a-
3¢ MPOMBILIAEHHOI0 MEPEBOPOTa B KOHILLE
XVIII Beka, nocae Toro xak 6bIA H306-
peTeH YHHBEPCAAbHbIH JBHraTeAb — Ia-
poBasi MaliuHa. |louTH oaHOBpeMeHHO c
BO3BHUKHOBEHHEM MAIIHHOCTPOEHHS TIO-
ABASETCSA HayKa o MaluumHax. Hauunaror-
CsA TOHCKHM IPOCTEHIUHX COCTAaBASIOLIHX
MallHH — «3AEMEHTAaPHbIX MalluH», Me-
XaHH3MOB. Y YeHble H3YYalOT (PYHKIUHIO H
KOHCTPYKUHIO MamnH (X cozep:kaHue);
(popMa TIOKa He SABAAETCA IIpPeJMETOM

M3y4YeHH .

B :xusub ueromeueckoro obmectBa mno-
CTENEeHHO BXOAAT MalllUHbl CaMbIX He-
06bIYHDBIX, YACTO HEYKAIMKHX, HENPHUBbIY-
HbIX JAA TAa3a, <«YPOAAHUBBIX» ((PopM,
CTPEMACh «YKPACHTb» MX, KOHCTPYKTO-
pbl HMHOTJa BBOAAT YKpalleHHA, 3aHMCT-

BOBAaHHbBIE B AapPXHUTEKTYpPEe H YV XYA0xK-

nukoB XVIII Beka, B 6oapmuucrse
CAyyaeB He CBf3blBasg HUX ¢ (YHKUHEH
MalIHHbl H MaTepHaAOM, H3 KOTOPOroO

OHa H3rOTOBAEHA:.

Mpany Pero * 6biAn oaHMM H3 mnepBbIX,
KTO IIOCTaBHA BOIIpoC O @opMe MalIHUH
yKa3aA Ha MNPUYUHY, noby-

obpaTUTbCcA K BOIPOCY,

H TIPSAMO
AUBUIYIO €ro

* BpipawllHicsd TEOPeTHK MAallHHOCTPOEHHS
dpany Peso poauicsa B r. duiBeiaepe (1329—
1905 rr.). ITocae OKOHYaHHUSA WIKOJbI MOCTYMHJI
Ha 3aBOJ VYeHHMKOM, mNo3xKe paboTaJ KOHCT-
PYKTOPOM H TexHHKOM. B 1850—I1852 rr. cay-
mwas Jgekuuu B [IOJTUTEXHHUYECKOM HHCTHTYTE
B Kapacpys. 3areM yuujacd B DepJiHHCKOM H
boHHCKOM yHuBepcuTeTraxXx. B 1854 r. B coas-
topctBe ¢ Moanem wu3aan -t tom <«KoHcT-
PYUPOBaHuA B MallHHOCTpoeHuu». C 1856
nmo 1864 r. Obl1 npodeccopom IlwpHXCKOro
NONUTEXHHKyMa, 3areM npodeccopom Ma-
IIHHOCTpOeHus: bepiinHcKoit pemecsieHHOM aka-
neMgl; c¢ 1867 nmo 1879 r. Peao — paupekTop
SRR KAIeMHUH,

He- epo_pabornl; «TeopeTnueckas KH-
%%Pameyamxu)» — «The:::_-
bivempptikaH e kpdeisl  der  Ki-

electro.nekrasovka.ru

KOTOPbIH paHbllle HHKTO TaK IAYOOKO He
3aTparuBaA.

«B name Bpems, xorza mnosBasercs or-
POMHOE€ KOAHYECTBO HOBbBIX (pOopPM, MHO-
rie CIeUHAaAHCTbl B CBOEH (haAbIIHBOH
YOTIOPHOCTH CTPEMATCH [Ee3KOo pasrpa-
HHYHUTb HCKYCCTBO H TEXHHKY, KOTOpPbIe
MOrAH ©Obl 00bEeAHMHHUTBCA B EZUHOM
rapMOHHYECKOM Pa3BUTHH, a B3TO IIPH-
BOAHT K TOMY, 4YTO HJes eJHHCTBa Yac-
To Tepsercsar», — numer Pexo. Y ganee:
«Xo4y, utobbl B KPYTy CIELHAAHCTOB
:KMAW €JHHble YYBCTBAa, KOTOPbi€ CBsA3a-
AH 6bl Bce H306pa3UTEAbHbIE HCKYCCTBA
H HHXKEHEepHble CMNEeUHAaAbHOCTH M HalAH
Obl AAA 3TOro OAAroZaTHyIO IIOYBY» *.
Takoe caussmMe wuckyccTBa

Pexo

U TEeXHHUKH
CYHTAA HeIPeMEeHHbIM YCAOBHEM
AAS TIPAaBHADBHOTO pa3BUTHA obliecTsa.
Pero xopomo mNoHHMaA pPOAb TexHHYE-
CKOTO Iporpecca B pa3BHUTHH OOIlIecTBa,
a TaKkKe TEeCHYK CBSA3b TEXHHUKH C KYAb-
TYPOH, H He OTPbIBAA pPa3BHTHE TEXHH-
Bmecte ¢
OLLEHHUTD
TEXHHYECKOTO

KH OT pa3BuUTHA oblecTsa.
BCECTOPOHHE

MOLIHOTI'O

TEM OH HE MOT
[MOCA€ACTBHSA
mporpecca CBOEro BPEMEHH; HE XOTEA
BHJAETb W HE TOHMMAA BAHSHHS TEXHH-
KM Ha H3MeHeHHsA B OOIIECTBEHHOM YyC-
TpoucTBe u T. A. Pero cmoTpen Ha Tex-
HHKY TIpe:xJe BCEro ¢ TOYKH 3PEHMA
HH:KEHepa, HO HHKEHepa JaAbHOBHAHO-
ro, ¢ 6GOAbIION CHOCOOHOCTbIO K aHaAAH3Y

H HAaKAOHHOCTbIO K 00001meHusaM.

B npeaBapureAbHbIX 3ameyaHHAX K pa-
6ote «O cTHAe B MalIMHOCTPOEHHH» OH
yKa3blBaeT, 4TO CTHAb B Ipouecce dop-

HMEET

Moobpa3oBaHHUA MO YHHEHHOE

3Ha4YeHHE 110 CPaABHEHHUIO C XOPOIIHUMH
paboyuMHu KayecTBaMH MAalIHHbI, €€ CH-
AOH, MPOYHOCTBIO M cTouMocTbio. HHo
CTPEMAEHHE K TPHBAEKATEAbBHOMY BHeI-
HEMY BH/JAY €CTECTBEHHO H OPraHUYeCKH
CBSA3aHO C TBOPUYECTBOM KOHCTPYKTOPpA,
no3ToMy HeobOXoaumpbl IpaBuAa (HopMo-
ob6pasoBaHus Ha 6GoAee JEHCTBEHHOH OC-
HoBe. «He cTomao Am 6bl B MalIHHOCT-
POEHHHM HCKaTbhb PEIIeHWH, OCHOBAHHbIX
Ha 3aKoHaX HE TOAbKO IIPaBUABHOCTH H
eAecoo6pa3HOCTH, HO U KPacoThl?» *%—

cnpamuBaetr Peno.

nematik)» —r. I, 1875 u yueOHHK KHHCMATHKH—
«Lehrbuch der Kinematik»,— 1. II, 1900.
PesyabTatoM €ro pasMblllJieHHH O Gopme
MalluH gBHJAAch padora «O cTHJC B MallH-
HOCTPOEHHuH», (hakTHuecKH sBJAdAIOLLasACA 3a-
KJAIOUUTEJbHOH TIJaBoOH <«YuYeOHHKAa 10 KOH-
CTPYUPOBaAHUIO MAaUIHH JAJd MAWHHOCTPOE-
Hua» — («Constructionslehre fur den Ma-
schinenbau» ).

OTnesnbHBIM H3/laHHEM OHAa BbllUJa B 1862 r.
*F. Reuleaux. Uber den Maschinen-
baustil. Braunschweig, 1862. Vorwort
(3pech W pgaJsee nepeBoj aBTopa).

t# F, Reuleaux. Uber den Maschinen-
baustil. Vorbemerkungen.

Mcexoas us Toro, 4To KOHCTpyHpOBaHHE
B 3HAYUTEAbDHOH 4YaCTH SABASETCSH TBOpP-
YeCTBOM, 3aBHUCHUT He TOABKO OT Mare-
MaTHYEeCKHX pacyeTOB H II0OTOMY HECET
Peno
npearnoAaraetr, 4ro B OyayuemM o6s3a-

Ha cebe oOTHeyaTok AHYHOCTH,
TEADHO IOSABHUTCA y4YeHHEe o (popMax Ma-
IIMH, KOTOPOE€ TNO3BOAHUT B KaxkKJAOM OT-
A€AbHOM CAyYae HaXOAHTb HYKHOe pe-
menue. Cporo ke 3azauyy OH BHIHUT B
BbIABAEHHHM H CHCTeMaTu3aUuuu Haubo-
Aee SABHbIX 3aKOHOB H TIIpaBHA (opMoO-

obpasoBaHHuA.

JencTBUTEADHO, BO MHOIMX CAyYasgx —
n Pero nokaspiBaeT 3TO Ha NpPHUMEpax—
KOHCTPYKTOpP BbiOMpaeT MexkAy KPHBOH
HAM TPSAMOH AHWHHEH, BbIEMKOH HAH
MaCCHBHOHM 4YacCTbhIO, KPYIFAbIM TEAOM HAH
MPU3MOU TO, YTO IPH BCEX NPOYHUX IIO-
AOKHTEAbHDbIX KayecTBaX H3MEHSET BHEIl-
HOCTb MallMHbI MU JaeT BO3MOXKHOCTD
Ouens
yacTo IIPH BbiOOpe (POoPMbl KOHCTPYKTOP

HEIIPOU3BOADBHO CA€AyerT

Ayymiero  ¢gopmoobpasoBaHHUs.
yCTaHOBHBIIIE-
MyCs ILITAaMIy, 4YTo JaA€Ko He BCerza
NPUBOAUT K HAUAYYIIHM pe3yAbTaTaM.
[IpaBaa, BeicTymas mnpoTuB ycTaHOBUB-
LIHXCSA BAMSHHH W wmTaminos, Pero cam
MHOTZA IolajaeT 1MoJ BAMAHHE TaK Ha-
3bIBAEMOT0 «apPXHUTEKTYPHOTO CTHUASY.

[lo ero wmuenuio, yuyenme o ¢Qopme B

CTPOHTEADHOM HCKYCCTBE B OCHOBHOM

IIPUMEHUMO K (popmoobpa3zoBaHHI0 B

MAalllTHHOCTPOEHHH.

Yuenune o ¢opme wmamuubnt Pero Ha-
YUHAET IOIbITKOH C03ZaTh cBoeobpa3Hyo
KAACCH(PHKALHIO OCHOBHbIX (popM MalllH-
Hbl C TOYKH 3pPEHHUSA HX B3BCTETHUYECKOH
npopaborku. B kamxzaon wactu komcTpyk-
LUK TpocTyrnaer 6Goaee HAM MeHee OTYeT-
AMBO ocHOBHas ¢opma. Hanpumep, oc-
HOBHOH (OPMOH KOAOHH SIBASIIOTCH HAY-

HIiHeé BEPTHKAADHO BHH3 TIIOAINIOPKH, a
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I. ®opma Kanwureneii.

KOHCOAEH — BBICTYMa0IUIHe U3 CTEeH OAO-

KH, Ha KOTOPbIX HAXOAATCA HeCcyllHe
yacTH. OTH OCHOBHbIE (OPMbI TOABKO Ya-
CTHYHO HE3aBHCHMbBI, a 110 CBOE€H CYTH
CTPOro ((QPYHKUHOHAAbHbI H OKa3bIBAaKOT
HEMoCPeCTBEHHOEe BAHMSAHHE Ha
MPOYHOCTb KOHCTPYKUHUH. | ak, Tpebosa-

HHAMH TIPOYHOCTH OOYCAOBAEHO pacuIx-

caMoe

peHHe KOAOHHbI y TOAHOKHSA H CYy:KEHHE
ee BBepPXY.

OcHoBHbIE (GOPMDBI  ONPEAEASTIOT OBAHK
MamiuHbl B LeAoM. Pearo mnoapasaersier
UX Ha ZBa KAacca — (opMbl, ONpeLeAeH-
Hble ueArecoobpasHocTbio (BUHT M BHH-
TOBasi Hape3Ka, KOAECO U NPOPUAb 3yOb-
€B, NMAaPOBOH KOTEA H (OpPpMa LMAMHAPA
H T. I.), 1 OPMbl «CBOGOAHOrO BbIGO-
pa», T. €. TakHe, B KOTOPbIX LEAECc006-
Pa3HOCTb SBASIETCA AHIIb YacThIO IOC-
TAaBACHHOH 3aZlaud H PHCYHOK KOTOPDIX
MozkeT GecKoHeYyHo BapbupoBaTbes. | a-
KOBbl BbIpa3HTEAbHbie (OPMbI KOAOHH,
ee IMOJHOMKHs, KaluTeAn U T. A, Pacmu-
peHHE OCHOBAHHS KOAOHHBI CO3JaeT BIIe-
YaTAE€HHE, YTO

KOAOHHa CTOHT, a He

BOTKHYTa B OCHOBaHHE, BbICTYTAIOLLAS
KallTHTeAb JeAaeT SACHOM CBA3b MeExKAY
KOAOHHOH M Hecymumu 6arkamu. Mexons
M3 TOro, YTO MalllHHA SBASETCS HEKHUM
apXUTeKTYyPpHbIM UeAbiM, Peno Tpebyer
SICHOCTH U YeTKOCTH B COOTHOIIEHHHU OT-
JZEAPHBIX YacTeH, NMPHUUYEM I[0AYePKHUBAET
(PYyHKLHOHAAbHOE 3HaYeHHUE KaKIAOH Je-
TaAH, KaK 3TO ACHO H3 IMpUMeEpa C KO-
AOHHOH.

Boabmoe snauenue npugaer on purmy u
NPONOPUHOHAABHOCTH, KOTOPbIE, IO E€ro
yOeKAeHHIO, MMEIOT KOPHH B MPHPOJE H
YEAOBEYECKOH HAType M TIPHUCYLLIH BCEM
TBOPEHHSAM YEAOBEKAa — OT MPOU3BEJEHHH
HCKyccTBa Ao MawuH. Purmuynas u npo-
nopuuoHaAbHass gopMa He MoxKeT ObITb
HeleAecoobpa3HOH, a CAe€ZOBAaTEAbHO, He
MOZKET IMPOTHBOPEYHUTDb NPHHUUNIAM (PYHK-
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LHOHAaAbHOro GopMoobpasoBaHHs, KOTO-
pble MPHCYILIH MallHHOCTPOEHHIO.

[Ipogorxas kAaaccuduuupoBaTH HOPMBL
mMamnH, Pero mpeararaer npuHATHD AAS
KaKJOH KOHCTPYKILIMH TaKOe pa3/eAeHHe:
UCXO0JHYK 4acTb, nepexogHyro Gopmy,
AC/CHUEC, UAU YACHCHUE, CBASYOUWY U
3AMbIKAOUWLYI0 YdaCTU.

[loa ucxoamoii gopmoii mnonumarorcs
MOAHOXKHA, NMOACTABKH, CTAHHHbI U T. II.,
bepymue Hayaao MPsAMO Ha IOYBE, CTe-
He, MOAY, NOBEPXHOCTH H T. A. JAAsa Hux
XOPOLIH TaKHE CHAY3Tbl, AHHHH KOTOPbIX
noayepkuBaAu 6bl ux ¢yskuuo (npou-
HOCTb ONOPbI) H OGbIAH 6bI NapaAAeAbHBI
IAOCKOCTH KPEIIAEHHS BO3ABUTAEMBbIX
na HuX KoHcTpykuui. O6bryHO OCHOBa-
HUA JeraloT OoAee IIHPOKHUMH, YeM He-
COMble KOHCTPYKLHH, KBEPXY HX IIpO-
puan Apyromy,
YTO OMNATb-TaKH TMOAYEPKHBAET CBA3b C

CKAOHAKOTCA OJAHH K

Y3KHMH H€COMbIMH 4YacCTAMH.

[lepexoarble (opMbl KOHCTPYKLHH Xa-

PAKTEPHU3YIOTCS HM3MEHEHHSIMH CEYEHHH
H pUCYHKa pa3pesa. B TexHuKe HepeaKo
BCTPEYAlOTCA JeTaAHM, B KOTOPBIX KPYT-
Aass popMa UHAHHJAPaA MNePeXoAHT B Ue-
ThIPEX-BOCBMHYTOABHHK, TPEYTOAbBHHK —
B INECTHYFOAbBHHK H T. n. YTob6bI Takue
AeTaAH  BBITASACAH  KpacuBo, Pero
npeararaeT MPH HX MNOCTPOEHHH HCIOAb-

30BaTh 6oraTthiu

(puc. 1, 2).

OMbIT APXUTEKTYPHI

Ocobblii MHTEpec MPeACTABASIOT MbICAH
Pero o uaenswux gopmax. Ou ykasbi-

BAeT, 4YTO <«HA IIEPBOM MECTeé B COBeEp-
e HHOH

TEOPHH KOHCTPYHPOBAHUS
AOAKHO OBITh BbIAEeA€HHE OCHOBHBIX YAe-
HEHHH, (QOpMa KOTOPbIX 06A3aTEADHO

COOTBETCTBOBaAa Obl HX (QYHKUHAM» *.
Kak Bugum, Pero onepeaua koHcTpyk-
TOPCKHE H/EH CBOEro BPEeMeHH,
HB TIPOTHB

BBICTY -
yKpallaTeAbCTBa, I POLIBe-
TaBUIEr0O B MAUIHHOCTPOEHHH Ha MPOTH-
xkenun Bcero XIX Beka.

OcHoBHBIE y3ABI MaUIHHBI, N0 MHEHHIO
Pero, AZoAKHBI YeTKO pas3AeAsiTbCS, HE
Hapyllass MPH 3TOM TapMOHHH 1E€AOro,
NPHYeM HX BHEUIHHH BHJ ONpeJeAsieTCA
ux ¢yukuuen. «Korza-uubyap, — roso-
putr Pero, — KOHCTPYKLHH pa3oBbIOTCS
B TaKOH CTENE€HH, YTO 3TO AEAEeHHe IpPo-

crynat otueTAuBo, OrzerbHble

Y 3ABI,
AOCTUTHYB  CBOEro IIOAHOrO pPa3BUTHS,
OyAyT BOCIPHHHMATbCH KaK €JHHOE rap-

ckoe meaoe. Mpr 6yzem ToAbKO

uleagux r den Maschinen-
irﬁh‘ﬁ:ﬂ@@]-—%r Gliederungsfor-
M. H. A. HekpacoBa
electro.nekrasovka.ru

BCIIOMHHAThb O CTaHHHE, SABASIOILEHCS HE
yeM HHBIM, KaK pa3ZeA€eHHEM MeKJAy Kop-
MyCOM H OCHOBaHHEM, KOTOpPble JOAKHBI
BBICTYIIaTh BMeCTe, Kag OIlpeJeAeHHOe

meaoe ¥,

Pero npuBoauT B KauecTBe mnpuMepa
pacyreHeHHe (HOPMBI
pOBOro Hacoca,

KOHCTPYKLHUH Ila-
noApobHO OCTaHaBAU-
BasiCh Ha COOTHOLIEHWM YacTed 6arad-
cupa. XoTsa W 3Jecbh OH ONHpaeTcss Ha
aHaAOTHH U3 o0bAacTH
APXUTEKTYPbl, €ro BbICKa3bIBAaHHS HHTeE-
pPEeCHbl COBPEMEHHOMY JAH3aHHepy, Tak
KaK SIBASIOTCS

MHOTOYHCAEHHDbIEe

cBoeobpasHbIM ypPOKOM
KOMIIO3HIIHH,

HMurtepecno, yto oaHOH H3 pasHOBHAHO-
cTedl pacureHeHHOH (opmbl Pero cunraer
yKpamenus Ha naockoctH. On  ykasbl-
BaeT Ha KOHTYpPHbIe MOBEPXHOCTH IOAHO-
’KeK, HHKHIOI0 paMy MapOBOH MaIIHHBDI,
KYCOK HaCTHAA y CYZOBOM MaUIMHBI U
npeAgAaraeT TYT HCNOAb30BaTh BCEBO3-
MO2KHbIE y30pbl, TOCKOAbKY II€EPOXOBAaThIE
IIOBEPXHOCTH B JAAaHHOM CAydYae (PYHKLHO-
HaAAbHO OMNPaBJaHbl U B TOo :Ke BPeMS
He OrPAaHHYUBAIOT XYZAOKECTBEHHOH daH-

Ta3HH.

B rpazauun dopm Pero Bbizersier Tak-
ke samvikarowue gopmbi. OHH cAyxar
AAs TOro, 4robmbl OrpaHH4yHBaTb, 3aKaH-
YHBATh KOHCTPYKLHH, KOTOPble OCTAKOT-
cs ceoboaubiMu. |lpumepamn ux caymzxkar
OKOHYaHHA MAaCCHBHBIX omnop, TPpybbr mna-
POBbIX KOTAOB, AbIMOBbIe TPyObI M T. II
[Io muenutro Pero, BceBo3MOKHbBIe OKaH-
TOBKH TaKoro poza 6epyT HayaAo B HC-
KyCCTBE TKaued M COOTBETCTBYIOT KaHMe,
KaHTaM, 6axpome, a UX apXHTEKTYpPHbIMH
npoobpasaMu

KapHU3bl, KOHCOAH, (PPH3BI.

ABASIOTCA ~ pPasAHYHDbIE

IlpoanaansupoBas B gerarsix HCXOZHYIO,
NepexXoAHy, YAEHALLYIO, 3aMbIKAaIOUIYIO
popmbi, Pero nepexoaur k paccmoTpe-
HHIO OOAHKa MallMHBI B LIEAOM.

gopmoii Pero wHasbiBaeT
«Ipo@HAb KOHCTPYKLHH, 06pa30BaHHBIH

Ceasyroweii

Herecoobpa3Ho CBA3aHHBIMH MeXAy CO-
6oi ee wactamu» **, Mamunocrpoenue
co3ZaeT HOBble (POPMbI M BOMAOLIAET HX
B CHAYSTBI, HE HMMEIOIIHe aHAAOTHYHBIX
npumMepoB B npupozge. B apxurektype oc-
HOBHbIE CHAY3Tbl TMOAYHHSAKOTCH
KaAsiM,

BEPTH-
TaK KaK HalpaBAeHHA CHA B
CTPOHTEADHBIX KOHCTPYKUHAX BEPTHKAAD-

Hbl, B MamMHOCTpOEHMH :Ke KOHCTPYK-

*F. Reuleaux. Uber den Maschinen-
baustil. Einteilungs — ler Gliederungsfor-
men.

*F. Reuleaux. Ober
baustil. Vorbemerkungen.

den Maschinen-

2. Ilepexoanbie opmMbl B TEeXHHKe, aHaJIOTHYHble APXHTEKTYPHLIM.

THUBHbIE YaCTH yZAepPKHBaIOT CHAbI B pas3-
AHYHBIX HalpaBAEHHsAX, 4YTO BAedYeT 3a
cobou 6Goabiree paszHoob6pasHe B dopmax
MalllHH.

Pero mnpeararaer yaeAuTr npOpHAHPO-
BAHHIO JeTaA€H, HAH, KaK OH BbIpakaerT-
cdA, cBA3yOUHUM (GopmMam ocoboe BHHUMa-
Hue. B mnpodursx 3aMeyaer
Pero, Hazo oTueTAHMBO pasAHuaTh Gop-
MbI, CTPOro OOYCAOBAEHHbIe LEeAeCc0006-

Pa3HOCTbIO, H (POPMBI «CBOOOAHOro BbI-

MalllUuH,

6opa». B nepsoM cAyuae 3azaua orpaHu-
AeTareH,
BBIIOAHEHHbIE 110 TIPSMOH, OKPYKHOCTH

yuBaeTcsa TeM, 4YTO IHPOPHAH

U T. Jd., CBA3BIBAIOTCH MeKAy COOOM.

CBssp «cBOOGOAHOTO

hopm BbIOOpa»
CAO2KHee, TaK KaK OHH 3aBHCAT OT 3CTe-
Pexro
AaeT IIPHMEPDbI IOCTPOEHHA NPOPHAHPY-
IOllleM KPUBOH Ha MaTepHaAe COYAEHEHHA

koAoHHBI ¢ ocHoBanuem (puc. 3). Ha

THYECKOro 4YyTbsl KOHCTPYKTOpa.

9TOM NPHMEepe OH PElIaeT MPHHIIUIHAAD-
HbIH BONPOC: mouyeMy HauboAee yzadyHbIM
CAeZlyeT CuUMTaTh pelleHHe Tperbe, On
paccykZaeT CAeAyHOIIHM ob6pa3oM: eCAH
Mbl XOTHM CBsA3aTh BOE€AHHO IIPO(PHAD
KOAOHHbBI M OCHOBAHHSA, TO JAAS 3TOrO
LOAKHBI YSICHHTb JABHKEHHE AHHHH, KO-
TOpOe pachajZaeTcsi Ha BOCXOZsIlee JBH-
;KeHHe CTBOAA KOAOHHBI H TOPHU30HTAAb-
HOe — OCHOBaHHs, IPHYEM B IOCAEAHEM
HallpaBAGHHA CXOZASATCA K LEHTPy, YTO
TpebyeT CHMMETPHYHOIO PACIIOAOKEHHUS
pebep. [Ipu aTom Bocxozsiuiee aBHKeHHE
TeAaa KOAOHHBI HapacTaeT H ypPaBHOBE-
IIHBAaeT Ts:KeAble FOPU30HTAAH OCHOBa-
HUA, JAAMICOUJAHAS KPHBas HaHMAYYIIHM
CoeAMHSIET

obpaszom BEPTHKaAbHbIE H

ropu30HTAaAbHbIE AHHHH.

Tyr xe Peao BbiBoaHT mnpaBHAO, IO
KOTOPOMY CAeAyeT CTPOHTb IOZOOHOrO
poJa KpPHBbIEe, H ZaeT IPHMEPbI MOCTPOe-
HHA mnapaboA H ISAAHMICOHAHBIX KpPH-

BbIX, C IMNOMOIIbIO KOTOPBIX MOXKHO A€rKO

M KPACHBO CBA3aTb AHHHH IMPOTHBOIIO-
AoxHbIX HanpaBieHud. OTzeAbHblii na-
parpad ocBellaeT MNPHMEHEHHE
HbIX TapaboOAHYECKHX KPHBBIX B CTPOH-

pa3AHy-

TEAbBCTBE, IPHKAAaJZHOM HCKYCCTBe, TeX-
HHKe H JaeT MNoApoOHOe pa3bACHEHHE

crocob6oB HX TMOCTPOEHHA.

B kauecrse oanoro us npumepos Pero

6epeT TropuU3OHTaAbHbIE, TIOJABECHbIe H
KOHCOAbHbIe TIOAIIHIIHHKH,

npouanpywumias napaboAHyecKasa KpPH-

B KOTOPDIX

Basi CBA3bIBaeT BEPTHKaAbHOe ABHKEHHE
KOAOHHBI C TOPH30HTAABIO BepPXHEH IIAH-
o1 (puc. 4). Pearo 3ameuaer, 4yTo KOHCT-
pyKTOpa 06sA3aTEAbHO yyaT YE€pPTHTb, HO
He ydaT IIOHHMAaTh KPacoTy H H3ALLECTBO
MepexoA0B AHHHH, B pPe3yAbTaTe 4ero
CO3ZaI0TCsA KOHCTPYKUHH 6e3 yueTa H
PaBHAbHOTO TOHHMaHHS JBHKEHHS AH-

HHH.

[leantit pasgenr kuuru Pexo mnocBsaTuA
MaTepHaAaM  JAA
cnocobam ux o6paborku. Cpou paccyx-
AEHHS OH MOJAKPENAsSEeT NPHMEPAMH M3
MPaKTHKH.

MalIMHOCTPOEHHUS H

Autofi uyrys — ueHHeHIIHH MaTepHaA
AASI MaUIHHOCTPOEHHS, HAET B OCHOBHOM
Ha TaKHe JeTaAH, B KOTOPBIX T'AaBHYIO
POAB -HI'paeT pacyeT Ha MPOYHOCTb, I1O-
3TOMYy BbIOOpPp HX (OpPMbl OYEHb Or'paHH-
yeH. | aKoBbl HaIABIBbI Ha KOHILIaX 4y-

'YHHbIX BaAOB.

Kopnyca pesepByapos u py6uaTbie Tera
B TOM OTHOIIEHUH INPOPHAHPYIOTCA 60-
Aee cBOGOAHO. JTO OTHOCHTCH H K CTOH-
KaM MOAIIMIHHUKOB, MA€YaM pbIYaros, IIa-
TyHaMm.

KoBkas craap 6irarozaps cmeuHpuke 06-
paboTKkH npuroZHa AAsA OOAee IIPOCTHIX
popm. He caeayer ynyckars us suay,
ormeyaer Pero, uTo nMoBepXHOCTH KOBa-
HbIX JeTaAeH 4acTo Hy2KJaeTcs B JOIOA-



HHTEAbHOH 06paboTKe Ha KPyrAoWIAHGO-
BAADHOM H CTpPOraAbHOM cTaHKax. V3-3a
TPYAOEMKOCTH 00pabOTKH TeAa C YrAoO-
BbIM CeYe€HHEM JOAKHDbI OBITb, KaK MHpi-
BHAO, HPOCTbIMH, a IO BO3MOKHOCTH H
BOBCE€ HMCKAKOYAThCH,

Bpousa ucnoabayercsi B OCHOBHOM JAs
HEKPYINHbIX JeTaAeH, Aerko TNPOPHAH-
pyercsi H ob6AaaZaeT OOABIIMMH JeKOpa-
THBHBIMH BO3MOXZKHOCTAMH Oaarojaps
caoeMy LBeTy H OAecKy.

Jepeso npumensieTcs B MalIMHOCTPOEHHH
3HAYHTEAbHO peke, B OCHOBHOM B Ka-
yectBe 6OaAOK M J0coK. [V HOoroumcaeH-
Hble yKpallleHHs, BO3MO2KHble OAarozaps
pe3pbbe, B MAIIHHOCTPOEHHH HEyYMECTHHI.
PeAro u3yuaer KpHuBble CeYEHHH H HX I1O-
CTPOEHHE, HILEeT NPHYHHBI, N0 KOTOPbIM
AeTaAM C OJAMHAKOBOH (YHKLHEH IPOH3-
BOAAT pa3AHMYHOE BriedaTAeHHe OAaroza-
psA HM3MEHEHHIO MPONMOPUHH HAH PHCYH-
Ka. | aK, cpaBHHBas pa3AHYHble 06pa3LbI
cToeK noa noamunuukH, Pero zaeraer
BaKHbIH BBIBOA O TOM, 4YTO B MallHHaX,
Kak M B INPOH3BEJAEHHAX HCKYCCTBa, OT-
paxkaeTcsi HalLMOHAAbHBIH XapaKTep Ha-
poJja.

«YT1o6p1 mnonabAmwgaTbh, KaKoe pPa3HOOS-
pa3He BINeYaTAeHHH HopoxkJaeTr CB0OOA-
Hasi cBa3p (opm, — rosopur Pero, —
CAeAYEeT CPaBHHTb JABe pa3AH4YHbIe (POpP-
Mbl CTOEK MMOJA IOAMIMITHHKH, CO3JaHHbIE
AHFAHHCKHM KOHCTPYKTOpoM | apraHoMm H
ppanuysckum Nexauapom» ¥ (puc. 3).
«KopenacTtbie, noxoxue Ha AepeBAHHDIE
6aAKH KOHCTPYKUHH OpHTTOB IMPaBAHBO
H ONnpeAeAeHHO XapaKTepH3YIOT rpyboro
Jl:xona Byas Tak ke, Kak rubkue, mo/-
BHKHbIe (opmbl (PpPpaHUY30B TrOBOPAT O
AerkKoM, 6ecrie4yHoM M H3sALIHOM XapaKTe-

pe HAIHX coceAeH» *¥,

K comarennio, Pero He pa3suBaeT CBOM
MbICAH, HO YK€ OJHO TO, 4YTO eMy yJa-
AOCh MNOAMETHTb HAallHOHaAbHble OCOOEeH-
HOCTH CTHASA B MAallMHOCTPOEHHH, CBHJIE-

TeAbCTBYET O  HabOAI0OJZaTeAbHOCTH H
6oApLIOM dYyBCcTBe (QPOPMbl 3HAMEHHTOrO
MalIMHOCTPOHTEAsL. JTa mpobrema 10
CUX TIOp NpPeACTaBAseT HHTepec, TaK Kax
BONIPOC O HALMOHAABHOM CTHA€ B TeXHH-
ke Bce eule He peuleH. Vbl oTAH4aeM 1ie-
AbIH psifi HallMOHAAbHbIX OCOGEHHOCTEH B
TeXHHYECKOM TBOPYECTBe TOH HMAM HHOH
cTpaHbl, HO @QaKTH4Y€CKasd H TeopeTHYE-
cKasi CTOPOHa JAeAa OCTaeTCsd HEeHCCAeAD-
BaAHHOM.

Murtepecuna mbicab Pero o npocrore hop-
Mbl. DAecTsmias TrAajKas ITOBEPXHOCTD

KOBAHOTO HU3AEeAUS MOoKeT ObITh OYeHb
o 6rarozapsa npocrtoTe, OAECKY H

em |

ei?%ﬁbﬁ? formen in Gussei-

M. H. A. HekpacoBa

®Blectro.nekrasovka.ru

Kpac

den Maschinen-

raazkoctd. Ozanako Pero npeaynpex-
JAaeT, 4YyTO HeoOXOAHMO YUYHThIBATh OCO-
GeHHOCTH TaKHX nosepxHocTen. | lonbiTkH
CTHAH3alHH KOBaHBIX JeTaAeH Oe3 yuyera
MX OCOOEHHOCTEH YacTO TMPHBOAAT K 06-
PAaTHBIM pe3yAbTaTaM. «JTH CKAENaHHbIE
AHCTBI :KeCTH, NPAMOAHHEHHble 3aKoye-
HEBLIHE AHCTbl TaK rpybbl H HEYKAHKH,
HECYT Ha ce6e TaKOH pe3Ko OGpocarolui-
CA B rAasa ornedyaTok 06paboOTKH, YTO B
boAaee mnO3JHHE

BpeéM€Ha ClIpaBEAAHBO

OYAyT VYAHBASTBCS, KaK MOKHO OBIAO
NPUMEHATh TaKYyI CTHAHM3ALIHI, KOTOpas
CTOHAA MHAAHOHBI M ONHPaAACh Ha IPH-
Mep KaMEHHBIX COOPY2KEeHHH, Y KOTOPhIX
npekpacHasa @Gopma Yacto ObIAa camo-

Pero. IDru

CAOBa CBHJETEABCTBYIOT ellle pa3 O TOM,

neAbto!» * — Bockannaa

4YTO OH OBIA ZaA€K OT BHELIHEro ykKpalia-

TEAbCTBA.
«Hactynur Bpems, — yrBep:xaaer Pe-
A0, — KOrJa Mbl CHOBa BO3BpaTHMCA K

3THM TrpyObIM H OIIAaCHBIM JIAsA XYJZOKe-
CTBEHHOTO BKyCa H3JEAHAM H CEPbEe3HO
3aHMeMCs H3bICKAaHHEM CPeACTB, KaKHUM
obpa3omM HarpaZHuTb IPOKAaTHbIH CTaH M
KOBaHble KOTABI TaKOH 2KH3HbBIO, YTOOBI
CAeAaTh 3TH HCKYCHble TBOPEHHS MOHAT-

BCEM CBOE€H TIIOAE3-

HOCTBIO» *%,
Teopus M. Pero ne noayunra mupokoro

9TO TO

HbIMH BpeMeHaM

pacnpoctpanenusa. |lpousomnro
mMHorum npuuusHam. OcHoBHas u3 HUX Ta,
yro B XIX Beke He 6BIAO AAS 3TOrO
6ararosatHoit mouBbl. (CBHAETEABCTBOM
TOMy sABAfeTca mnoAremukKa Pero ¢ KoH-
Puarepom, oTcTaHBaBIIHM

CTOPOHY

CTPYKTOPOM
B OCHOBHOM Me€pPKaHTHABHYIO
JeAa M pelleHHe Y3KONPaKTHYECKHX 3a-
aau. Puarep oxkecToueHHO HamaZaA Ha
Peno, ylnpekass ero B «H3AHUIHHX» 0000-
IIEHHSAX H TeoPeTH3HPOBAHHH.

Pabora M. Pero, cozgannas B 50-x ro-
nax XIX Beka, B cBOMX NpaKTHYECKHX
pekoMeHZauHAX Oblaa  CBOEOOPA3HDIM
urorom. Pero cobpar, cucTeMaTH3UPOBAA
M NpoaHaAH3HPOBAA HAaKOMAEHHbBIH MalllM-
HOCTPOUTEABHOH HayKOH IPaKTHYECKHH
OIIBIT.

Kuura «O cTure B MalmIHHOCTPOEHHH» B
ONPEJEAEHHOM CMBICAE SBASIETCA HTOIO-
BOM M XapaKTepPH3yeT LIEAbIH MepHoa B
HCTOPHH pPa3BUTHsA (OPM MalHH, pabdo-
TaBIIMX Ha 6a3e NapoBOro JABHraTeAd.
KavecTBeHHbIi mnepeAoM, MNPHBEAIIHH K
pa3BUTHIO GOABIIMX CKOPOCTEH, a BMeECTe
C HHMH H K TPHHIHIHAaAbHO HOBOH

(popMe, HavaACsA O4YE€Hb CKOPO IIOCAE TIIO-

Uber den Maschinen-
Verbindungsiormen an

*F. Reuleaux.
baustil. Freie
Schmiedeisenteilen.
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3. Ilpumep noctpoeHusi npoduHAs KOJOHHDI.

4. Ilpumep noctpoeHusi Npo@uaaA KOHCOJBHOTO
NOAIIHIHUKA.,

ABAEHHA paGDThI, [IC3TOMY NPHBEAECHHDIZ

B HEH pPeKOMEHJZalHH OCTAaAHChb HeHC-
IIOAb30BaHHBIMH.
CoBpeMeHHOMY  KOHCTPYKTOPY  KHHTa

JaeT LeAbIH pPAJ NPUHLUHIHAABHBIX IIO-
AOKEHHH O IPONOPLUHUOHAABHOCTH KOHCT-
PYKLHH, PHTMe M JABHKEHHH AHHHH, O
¢opme «cBobOAHOro BhIGOpPA» M AP.

Ozanako 3HaYeHHe KHHTH 3TUM He HCYep-

5 Ilpumepnl TunuuHO aHrauiickon (csaesa) H
bpaHuy3cKoii (cnpaBa) CTOEK.

noiBaetcsa. Orpomuas sacayra Peao B
TOM, YTO OH [E€PBBIH IIOCTAaBHA H Teope-
THYECKH 00O0CHOBaa Bomnpoc o gopme B
MalIHHOCTPOEHHU, He CAY4YaHHOH, a MPO-
AUKTOBAHHOM 3aKOHAaMH KpPacoThl H le-
Aec006pa3HOCTH, O €e HenocpeACTBEHHOM
CBA3H C MaTepHaiom M cnocobom obpa-
60TKH, 0 HAallHOHAaAbBHCM 3AeMeHTe B 00-
AHKe MallHHBbI,
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