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(57) Ðåôåðàò:
Ïðåäëàãàåìûé ãåíåðàòîð ìåëêîäèñïåðñíûõ

îáðàçîâàíèé ïðåäíàçíà÷åí äë  îáåñïå÷åíè 
èññëåäîâàíèé áîëèäíûõ ñëåäîâ â âåðõíèõ ñëî õ
àòìîñôåðû. Ãåíåðàòîð ñîäåðæèò êîðïóñ ñ
ìåëêîäèñïåðñíûì ïîðîøêîì, óçåë ñòûêîâêè ñ
íîñèòåëåì (ðàêåòîé èëè êîñìè÷åñêèì àïïàðàòîì),
ïðóæèííûé ìåõàíèçì îòäåëåíè  ãåíåðàòîðà îò
íîñèòåë , ñðåäñòâî ðàñêðóòêè ãåíåðàòîðà, ñðåäñòâî
âðåìåííîé çàäåðæêè óäàëåíè  ëåíòû,
çàêðûâàþùåé êîëüöåâóþ ùåëü íà êîðïóñå
ãåíåðàòîðà, ÷åðåç êîòîðóþ ïðîèñõîäèò ðàçáðîñ
ìåëêîäèñïåðñíîãî ïîðîøêà. Óçåë ñòûêîâêè
âûïîëíåí â âèäå êðåï ùåãîñ  ê íèæíåìó òîðöó
êîðïóñà õâîñòîâèêà, âñòàâëåííîãî íà ïîäøèïíèêàõ

â ïðóæèííûé ìåõàíèçì îòäåëåíè  è äîïóñêàþùåãî
âðàùåíèå ãåíåðàòîðà äî åãî îòäåëåíè  îò
íîñèòåë . Âíóòðè êîðïóñà ïî åãî îñè ðàçìåùåí
ìàëîãàáàðèòíûé òâåðäîòîïëèâíûé äâèãàòåëü,
îáåñïå÷èâàþùèé ðàñêðóòêó ãåíåðàòîðà è ñîçäàíèå
äîïîëíèòåëüíîé (ê óñèëèþ ïðóæèíû) ñèëû
âûòàëêèâàíè . Äë  îáåñïå÷åíè  âðåìåííîé
çàäåðæêè óäàëåíè  ëåíòû, çàêðûâàþùåé
êîëüöåâóþ ùåëü íà êîðïóñå, ïðåäóñìîòðåí
áèêôîðäîâ øíóð, õàðàêòåðèñòèêè êîòîðîãî
ïîäáèðàþòñ  â çàâèñèìîñòè îò òðåáóåìîãî âðåìåíè
çàäåðæêè. Ãåíåðàòîð èìååò ìåíüøèå ãàáàðèòû è
ìàññó, áîëåå íàäåæåí è ïîçâîë åò îáåñïå÷èòü
ñóùåñòâåííî áîëüøóþ ñêîðîñòü îòäåëåíè 
ãåíåðàòîðà îò íîñèòåë . 2 èë.
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(54) GENERATOR OF FINE MATERIALS

(57) Abstract: 
FIELD: technological processes.
SUBSTANCE: proposed generator of fine material

is designed for providing for investigating
bolide traces in the upper layers of the
atmosphere. The generator has a case containing
fine powder, a coupling unit with a carrier
(rocket or spacecraft), spring mechanism for
separating the generator from the carrier, device
for cranking the generator, device for time delay
of the displacement of the belt, a closing
annular slit on the case of the generator,
through which fine powder material is dispersed.
The coupling unit is in form of a shank fixed at
the lower end of the case, put on bearings in the
separation spring mechanism and allowing for
rotation of the generator until it is separated
from the carrier. Inside the case, on its axis
there is a small solid engine, providing for
cranking the generator and extra (to the spring
force) buoyant force. To provide for time delay
of the displacement of the belt, the closing
annular slit on the case, there is a blaster
fuse, characteristics of which are chosen
depending on the required time delay. The
generator is small and light, more reliable and
provides for faster rate of separating the

generator from the carrier.
EFFECT: faster separation of the generator

from the carrier with smaller dimensions and mass
of the generator and simplification of its structure.

2 dwg

Ñòðàíèöà: 3

EN

R
U

2
3
3
2
2
6
4

C
2

2
C

4
6

2
2

3
3

2
U

R

http://www.fips.ru/cdfi/fips.dll/en?ty=29&docid=2332264


RU 2 332 264 C2

Ãåíåðàòîð ìåëêîäèñïåðñíûõ îáðàçîâàíèé ïðåäíàçíà÷åí äë  îáåñïå÷åíè  èññëåäîâàíèé
áîëèäíûõ ñëåäîâ â âåðõíèõ ñëî õ àòìîñôåðû. Óêàçàííûé ãåíåðàòîð ñîäåðæèò êîðïóñ ñ
ìåëêîäèñïåðñíûì ïîðîøêîì, óçåë ñòûêîâêè ñ íîñèòåëåì (ëåòàòåëüíûì àïïàðàòîì),
ïðóæèííûé ìåõàíèçì îòäåëåíè  ãåíåðàòîðà îò íîñèòåë , ñðåäñòâî ðàñêðóòêè ãåíåðàòîðà,
ñðåäñòâî âðåìåííîé çàäåðæêè óäàëåíè  ëåíòû, çàêðûâàþùåé êîëüöåâóþ ùåëü íà êîðïóñå
ãåíåðàòîðà, ÷åðåç êîòîðóþ ðàçáðàñûâàåòñ  ñûïó÷èé ìåëêîäèñïåðñíûé ïîðîøîê ïðè
âðàùåíèè ãåíåðàòîðà. Ñðåäñòâî âðåìåííîé çàäåðæêè íåîáõîäèìî äë  òîãî, ÷òîáû ðàçáðîñ
ïîðîøêà ïðîèñõîäèë ïîñëå óäàëåíè  ãåíåðàòîðà îò íîñèòåë  íà ðàññòî íèå, èñêëþ÷àþùåå
çàñîðåíèå ïîâåðõíîñòè ïîñëåäíåãî.

Ìàêåòíûé îáðàçåö òàêîãî ãåíåðàòîðà, êîòîðûé ìîæíî ïðèí òü çà ïðîòîòèï,
ðàçðàáîòàííûé è èñïûòàííûé â ÖÍÈÈìàø, ïðåäñòàâëåí íà ôèã.1, ãäå îáîçíà÷åíî: 1 -
êîðïóñ ãåíåðàòîðà, 2 - êîæóõ ñ íàïðàâë þùèìè ðîëèêàìè, 3 - êðûøêà êîæóõà, 4 - ïðóæèíà
(2 øò.), 5 - ïèðîáîëò (2 øò.), ñò ãèâàþùèé ëåíòó, çàêðûâàþùóþ êîëüöåâóþ ùåëü êîðïóñà,
6 - ðîëèê (12 øò.), 7 - ýëåêòðîïðèâîä ñ ýëåêòðîäâèãàòåë ìè, 8 - øòàíãà (4 øò.), 9 -
ïðóæèíà (4 øò.), 10 - ïðóæèííûé ìåõàíèçì îòäåëåíè  ãåíåðàòîðà îò íîñèòåë , 11 -
ïëàòôîðìà, 12 - ðåëå âðåìåíè, 13 - àêêóìóë òîðíà  áàòàðå , 14 - ãðóç (4 øò.).

Ïîñëå âûõîäà èç êîæóõà øòàíãè ñ ãðóçàìè ïîä äåéñòâèåì ïðóæèí îòêèäûâàþòñ  â
ñòîðîíû, îáðàçó  êðåñòîîáðàçíóþ êîíñòðóêöèþ, âåñ êîòîðîé ñ ýëåêòðîïðèâîäîì ñîñòàâë åò
äî 50% îò ìàññû âñåãî óñòðîéñòâà.

Îñíîâíûìè íåäîñòàòêàìè ïðåäñòàâëåííîãî íà ôèã.1 ãåíåðàòîðà  âë þòñ :
1) íàëè÷èå ïëàòôîðìû ñ ýëåêòðîïðèâîäîì äë  ðàñêðóòêè ãåíåðàòîðà è øòàíãàìè ñ

ãðóçàìè, êîæóõà ñ êðûøêîé è íàïðàâë þùèìè ðîëèêàìè äë  ñëîæåííûõ øòàíã ïðèâîäèò ê
óò æåëåíèþ è óñëîæíåíèþ êîíñòðóêöèè ãåíåðàòîðà;

2) èñïîëüçîâàíèå äë  ðàñêðóòêè ãåíåðàòîðà ýëåêòðîäâèãàòåëåé, àêêóìóë òîðíûõ áàòàðåé
è ðåëå âðåìåíè ïðèâîäèò ê ñíèæåíèþ íàäåæíîñòè è óñëîæíåíèþ îòäåë åìîãî îò íîñèòåë 
óñòðîéñòâà;

3) ïðèìåíåíèå äë  îòäåëåíè  ãåíåðàòîðà îò íîñèòåë  ïðóæèí îãðàíè÷èâàåò
âîçìîæíîñòü óâåëè÷åíè  ñêîðîñòè îòäåëåíè  ãåíåðàòîðà îò íîñèòåë  èç-çà óâåëè÷åíè 
âåñà ïðóæèí ïðîïîðöèîíàëüíî êâàäðàòó óâåëè÷åíè  ñêîðîñòè.

Öåëüþ ïðåäëàãàåìîãî ãåíåðàòîðà  âë åòñ  óñòðàíåíèå óêàçàííûõ íåäîñòàòêîâ
ïðîòîòèïà, ÷òî äîñòèãàåòñ  ñëåäóþùèì îáðàçîì.

Â êîðïóñå ãåíåðàòîðà ïî åãî îñè ðàçìåùàþò ìàëîãàáàðèòíûé òâåðäîòîïëèâíûé
äâèãàòåëü ñ âûõîä ùèìè çà íèæíèé òîðåö êîðïóñà ñîïëàìè, êîòîðûå íàïðàâëåíû òàê,
÷òîáû ñîçäàâàëñ  êðóò ùèé ìîìåíò è îñåâà  ñîñòàâë þùà  ò ãè, ñëóæàùà 
äîïîëíèòåëüíîé ñèëîé ê óïðóãîé ñèëå ïðóæèíû ìåõàíèçìà âûòàëêèâàíè  è ïîçâîë þùà 
ïîëó÷èòü äîñòàòî÷íî áîëüøóþ ñêîðîñòü îòäåëåíè  ãåíåðàòîðà, íå óâåëè÷èâà  ïðè ýòîì
ìàññó ïðóæèíû.

Ê íèæíåìó òîðöó êîðïóñà ïî åãî îñè êðåïèòñ  õâîñòîâèê, êîòîðûé íà ïîäøèïíèêàõ
âñòàâëåí â ïðóæèííûé ìåõàíèçì âûòàëêèâàíè  ãåíåðàòîðà. Õâîñòîâèê èìååò êîëüöåâóþ
ïðîòî÷êó, êóäà âõîäèò ïèðî÷åêà, óäåðæèâàþùà  ãåíåðàòîð îò ïðîäîëüíîãî äâèæåíè , íî íå
ïðåï òñòâóþùà  âðàùåíèþ ãåíåðàòîðà äî åãî îòäåëåíè  îò íîñèòåë , ÷òî â ñâîþ î÷åðåäü
îáåñïå÷èâàåò áîëåå óñòîé÷èâîå íàïðàâëåíèå ïîëåòà ãåíåðàòîðà ïîñëå åãî îòäåëåíè  îò
íîñèòåë .

Â êà÷åñòâå ñðåäñòâà âðåìåííîé çàäåðæêè äë  óäàëåíè  ëåíòû, çàêðûâàþùåé êîëüöåâóþ
ùåëü êîðïóñà, ñëóæèò áèêôîðäîâ øíóð, êîòîðûé ñâ çàí ñ âîñïëàìåíèòåëüíîé êàìåðîé
ìàëîãàáàðèòíîãî äâèãàòåë , à ñêîðîñòü ãîðåíè  è äëèíà øíóðà âûáèðàþòñ  â çàâèñèìîñòè
îò òðåáóåìîé âðåìåííîé çàäåðæêè.

Çàïóñê ìàëîãàáàðèòíîãî äâèãàòåë  îñóùåñòâë åòñ  ñ ïîìîùüþ ýëåêòðîâîñïëàìåíèòåë ,
ýëåêòðè÷åñêèé èìïóëüñ íà êîòîðûé ïîñòóïàåò ñ áîðòà íîñèòåë  ÷åðåç ýëåêòðîðàçúåì è
êîëüöåâûå òîêîñúåìíèêè, íàõîä ùèåñ  íà õâîñòîâèêå.

Ñóùíîñòü ïðåäëàãàåìîãî ãåíåðàòîðà ïî ñí åòñ  ÷åðòåæîì. Íà ôèã.2 èçîáðàæåí îáùèé
âèä óñòðîéñòâà, ãäå îáîçíà÷åíî: 1 - êîðïóñ ãåíåðàòîðà äë  ìåëêîäèñïåðñíîãî ñûïó÷åãî
ïîðîøêà (ïîðîøîê íå ïîêàçàí), 2 - ðàçäåëèòåëüíûå ðåáðà, îáåñïå÷èâàþùèå ðàâíîìåðíûé
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âûáðîñ ìåëêîäèñïåðñíîãî ïîðîøêà, 3 - êîëüöåâà  ùåëü êîðïóñà, 4 - óïðóãà  ëåíòà, 5 -
ïðóæèííûé ìåõàíèçì âûòàëêèâàíè , 6 - õâîñòîâèê, 7 - ïèðî÷åêà, 8 - êîëüöåâûå
òîêîñúåìíèêè, 9 - ýëåêòðîðàçúåì, 10 - ýëåêòðîâîñïëàìåíèòåëü, 11 - ñîïëà, 12 -
ìàëîãàáàðèòíûé òâåðäîòîïëèâíûé äâèãàòåëü, 13 - áèêôîðäîâ øíóð, 14 - ñðåäñòâî ðàçðûâà
ëåíòû.

Ðàáîòàåò óñòðîéñòâî ñëåäóþùèì îáðàçîì.
Ïðè ïîäà÷å ýëåêòðîèìïóëüñà íà ýëåêòðîâîñïëàìåíèòåëü (10) ïðîèñõîäèò

âîñïëàìåíåíèå øàøêè äâèãàòåë  (12) è áèêôîðäîâà øíóðà (13). Ãåíåðàòîð ïðèîáðåòàåò
óãëîâóþ ñêîðîñòü. ×åðåç íåêîòîðîå âðåì  ïîäàåòñ  êîìàíäà íà âûäåðãèâàíèå ïèðî÷åêè
(7), íàëè÷èå êîòîðîé íå ïðåï òñòâîâàëî âðàùåíèþ ãåíåðàòîðà. Ïîñëå âûäåðãèâàíè 
ïèðî÷åêè âðàùàþùèéñ  êîðïóñ (1) ñ õâîñòîâèêîì (6) âûòàëêèâàþòñ  ïðóæèíîé ìåõàíèçìà
âûòàëêèâàíè  (5) è îñåâîé ñîñòàâë þùåé ò ãè äâèãàòåë  (13). Ïðè ýòîì çà ñ÷åò äåéñòâè 
ýòîé ò ãè â òå÷åíèå âñåãî âðåìåíè ãîðåíè  øàøêè äâèãàòåë  ìîæåò áûòü äîñòèãíóòà
îòíîñèòåëüíî áîëüøà  ñêîðîñòü äâèæåíè  ãåíåðàòîðà ïðè ñîõðàíåíèè ïðåæíèõ ïàðàìåòðîâ
ïðóæèíû ìåõàíèçìà âûòàëêèâàíè .

Äëèòåëüíîñòü ãîðåíè  áèêôîðäîâà øíóðà íå ñâ çàíà ñ âðåìåíåì ðàáîòû äâèãàòåë  (13)
è ïàðàìåòðû ýòîãî øíóðà îïðåäåë þòñ  èñõîä  èç çàäàâàåìîé âðåìåííîé çàäåðæêè.

Ñðàâíèòåëüíûé àíàëèç ïðåäëàãàåìîãî óñòðîéñòâà (ôèã.2) è ïðîòîòèïà (ôèã.1) ïîêàçàë,
÷òî ïðåäëàãàåìûé ãåíåðàòîð ïî ñðàâíåíèþ ñ ïðîòîòèïîì (ïðè îäèíàêîâûõ ïî îáúåìó
êîðïóñàõ) èìååò ìåíüøèå  ìàññîãàáàðèòíûå õàðàêòåðèñòèêè (îáúåì â 2 ðàçà, ìàññó íà 25%
ìåíüøå), áîëåå íàäåæåí è ïîçâîë åò îáåñïå÷èòü áîëüøóþ ïîñòóïàòåëüíóþ ñêîðîñòü
ãåíåðàòîðà ïîñëå åãî îòäåëåíè  îò íîñèòåë .

Ôîðìóëà èçîáðåòåíè 
Ãåíåðàòîð ìåëêîäèñïåðñíûõ îáðàçîâàíèé, ñîäåðæàùèé êîðïóñ ñ ìåëêîäèñïåðñíûì

ïîðîøêîì, óçåë ñòûêîâêè ñ íîñèòåëåì, ïðóæèííûé ìåõàíèçì îòäåëåíè  ãåíåðàòîðà îò
íîñèòåë , ñðåäñòâî ðàñêðóòêè ãåíåðàòîðà è ñðåäñòâî âðåìåííîé çàäåðæêè, îòëè÷àþùèéñ 
òåì, ÷òî óçåë ñòûêîâêè âûïîëíåí â âèäå êðåï ùåãîñ  ê íèæíåìó òîðöó êîðïóñà ãåíåðàòîðà
õâîñòîâèêà, âñòàâëåííîãî íà ïîäøèïíèêàõ â ïðóæèííûé ìåõàíèçì îòäåëåíè  è
äîïóñêàþùåãî âðàùåíèå ãåíåðàòîðà äî åãî îòäåëåíè  îò íîñèòåë , âíóòðè êîðïóñà ïî åãî
îñè ðàçìåùåí ìàëîãàáàðèòíûé òâåðäîòîïëèâíûé äâèãàòåëü, îáåñïå÷èâàþùèé ðàñêðóòêó
ãåíåðàòîðà è ñîçäàíèå äîïîëíèòåëüíîé ñèëû ïðè îòäåëåíèè ãåíåðàòîðà îò íîñèòåë , à
âðåìåííà  çàäåðæêà ìîìåíòà ðàñïûëåíè  ìåëêîäèñïåðñíîãî ïîðîøêà îáåñïå÷èâàåòñ  ñ
ïîìîùüþ áèêôîðäîâà øíóðà.
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