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ENGINE TYPES & I 

CLASSIFICATION 
All engines sold by Estes tndustries are stamped with a code designation which,' when understood, will 

give the rocketeer important and useful data on the engine's performance capabilities. Here's how to read 
thi~ cod ing: (refer to engi ne iUustration above). 

1. Th is por ~ lon Indicates the "total Impulse· or total power produced b y the engine 
a s shown In the chart below . 

2. This p ortion is the englne·s average ~hrust In newtons (1 newt o n equal s 0. 224 
pound s). Fo r normal flYing on overage thrust of 3 to 7 newtons IS r eco mmended 
(Serie s I a nd III) . For lifting large payloads and for high accelera tion stud ies high 
thrus t (Series II) engines are recommended . 

3. This number gives the delay In seconds between burnout and election charge ac ­
ti vation . Eng ines with ··0 · have no delay charge, no elec~ i on charge, and are fo r 
use in boos ter stages only . 

Series III eng ines are identical in performance to the corresponding Series I 
engines . Series III engines are identified by the final "S" in their code. 

The label col or of all Estes engines indicates the reco mmended use of the 
engine. Green engines are for use in single stage models. Purple engines are for 
use in the top stage of a multi-stage rocket. Red engines are for use in all booster 
and intermediate stages of multi stage models. 

TOTAL IMPULSE CLASSIFICATION 
Code Pu u na-Se cona s Newton-St!c u nas 

1/4A 0.00 0. 14 0.00 - 0.625 
1/2A 0. 14 0.28 0.625 - 1.25 

A 0.28 0.56 1.25 - 2.50 
B 0.56 1 . 12 2.50 - 5.00 
C 1. 12 2 .24 5.00 - 10.00 
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ROCKET ENGI NE TYP ES AN D CLASSIFICATION 
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e.t. No'. and Tot.1 Impu ls. Thr us t 
Durati on 

Maximum 
Thrust 

Thrust 
(urve 3 

Time 
Delay 

( • 15%) 

Engine 
length 

Initial 
Weig ht 

Propellant 
Weight 

label 
(alar 

Mo.imum 4 
Lift·off WeightEngine Type Ib·sec. 1 1 "-sec 2 

1:.b T~ SINGLE STAG E ENGINES 

'.'4A3· 1 0 .14 0 .625 0 .24 sec 22 oz. 1 1 s ec 2.75 in. 0 .48 or . 0 .00172 lb . Green 1.5 or. 

', 4A3· IS " 0 .14 0.625 024 sec 22 oz . I 1 sec 1.75 in . 0.3601. 0 .00 172 lb. Green 1.50'. 

'.4 A3·2 0 .14 0 .625 0.24 sec 22 o z . 1 2 sec 2 .75 in. 0 .50 oz . 0 .00172 lb. Green 1 .0 or. 

' 4A3·2S " 0.14 0 .625 0 .24 sec 22 oz. I 2 sec 1.75 in. 0.38 oz . 0 .00172 lb . Gree n 1.0 or . 

t,'2A6·2 0.28 1.25 0.20 sec 46 oz. 2 2 sec 2.75 in . 0.53 oz . 0.00344 lb . Gr een 2.5 or. 

'.'lA6-2S" 0 .28 1.25 0 .20 " " 46 oz. 2 2 sec 1.75 in. 0 .4 1 oz. 0 .00344 lb . Green 2.5 oz . 

A5·2 0 .56 2 .50 0.50 ,ee 46 oz . 3 2 sec 2.75 in. 0 .59 oz. 0 .00687 lb. Green 3.0 oZ . 

A8 ·3 0.56 2.50 0.42 sec 48 oz . 4 3 sec 2.75 in . 0 .57 o z. 0 .009 18 lb. Green 4.0 oz . 

84·2 1.12 5.00 1.20 sec 48 oz. 5 2 sec 2.75 in . 0 .70 oz . 0 .01836 lb. G reen 4.0 oz . 

84-4 1 .1 2 5.00 ' .20 sec 480•. 5 4 sec 2.75 in. 0 .74 oz. 0 .01836 lb. G reen 3 .5 oz. 

86·4 1.\2 5 .00 0 .83 sec 48 o r . 6 4 sec 2.75 in. 0 .6 7 oz . 0 .01374 lb. Green 4.5 oz . 

814·5' 1.12 5 .00 0.35 sec 7 1b. 8 5 sec 2.75 in. 0 .69 0 z, 0 .01J74 lb. Gree n 5 .0 oz. 

C6·5 2.24 10.00 1.70 sec 48 o z. 7 5 sec 2.75 in. 0 .9 1 oz. 0 .01748 lb. Green 4 .0 oz . 

UPPER STAGE ENGINES (OR SINGLE STAGE ENGINES IF USED IN VERY LIGHT ROCKETS) 

'/4A3·4 
1;4 AJ·4S ·· 

'I2A6·4 

'/lA6-4S ' • 
AS·4 
A8·S 
84·6 
86-6 
814-6' 

814·7' 
C6·7 

0.14 
0.14 
0 .28 
0 .28 
0 .56 
0 .56 
\.12 
1 .12 
1.12 

1.12 
2.24 

0 .625 
0.625 
1.25 

1.25 
2.50 
2.S0 
5 .00 
5 .00 
500 
5.00 

10.00 

0 ,24 sec 

0 .24 lec 
0 .20 sec 
0 .20 sec 
0 .50 sec 
042 seC 
1.20 sec 
0.83 sec 

0.35 se c 
0 .35 sec 
1 .70 sec 

22 oz . 
22 o z. 
46 oz . 
46 oz . 
46 oz . 
48 0 .... 
48 oz . 
48 oz . 

7 lb . 
7 lb . 

48 oz . 

I 
I 
2 
2 

3 
4 
5 

6 
8 
e 
7 

4 sec 

4 sec 
4 sec 
4 sec 
4 sec 
5 lec. 
6 , ec. 

6 sec. 
6 se c 

7 sec . 
7.sec 

2.75 in. 
1.75 in . 
2.75 in . 

1.75 in . 
2.75 in. 
2 .75 in . 

2.75 in . 
2.75 in . 
2 .75 in. 
2.75 in. 
2.75 in . 

0 .51 oz . 
0 .39 or . 
0 .54 oz . 
0 .42 oz . 
0 .64 oz. 
0 .62 oz. 

0.78 oz. 
0 .71 oz. 
0 .71 oz . 

0.73 oz . 
0 .95 oz . 

0 .00172 lb. 

0.00 172 lb. 
0 .00344 lb . 
0.00344 lb . 
0.00687 lb. 
0 .00918 lb . 
0 .Ol8J6Ib. 
0 .01374IQ. 

0 .01374 lb. 
0 .0 1374IQ. 
0.02748 lb . 

Purpl e 
Pur p le 
Pu rp le 
Porple 
Purpl e 
Purp le 
Purple 

Purple 
P ur pl e 
Pur ple 
Pur pl e 

.75 oZ. 

.75 oZ. 

1 .0 oz . 
LOot . 
1.S oz . 

2 .001 . 
1.5 oz . 
2 .0 oz . 

2.5 ox . 
3 .5 Dr. 

2.50' . 

BOOSTER ENGINES 

'I2A6·0 
1i2AlHlS ' • 
AS·O 
86·0 
B14-0 ' 

C6.o 

0.28 
0 .28 
0 .56 
1 .12 
1.12 
2 .24 

1.25 
1.25 
2.50 
5.00 
5.00 

1000 

0 .18 sec 
0 .18 se c 
0 .40 sec 
0 .80 sec 

0 .35 sec 
1.68 sec 

46 oz . 
46 oz . 
48 oz . 
48 01 . 
7 lb . 
43 oz . 

2 
2 
4 
6 
8 
7 

none 
nOne 
n one 

none 

no ne 

non~ 

2.75 in. 
1.75 in . 

2.75 i .. . 
2 .75 in . 
2 .75 in. 
2.75 i .. . 

0 .48 0 .... 

0 .360' . 
0 .5 1 oz . 
0 .580.... 
0 .6 1 oz. 

0.80 oz . 

0 .00344 lb . 
0.00344 lb . 
0.00918 lb. 
0 .0 1374 lb . 
0 .01566 lb . 
0 .02748 lb . 

Red 
Red 
Red 
Red 
Red 
Red 

4 .0 OJ. 

4.0 oz . 
4 .00%. 
4.001 . 

6 .0 oz. 
4 .001. 

84-0(P) 5 1.20 sec 0.01836 lb. 

4Ae 20. eo:> \ .'[0 .054q4 1b 

Don't Fly It! ' 

NOTES: ~ Se r i es II engine . " ' Seri es III eng ine . I Poulld- seconds . 2 l\J ewton- seconds 
( figures shown are m xi rnum sli gh r variat ions due to malluf ctunng to leran ces will occur ). 
33 e pages 52 an d 53 . 4 Wi th engines . 5 Stat ic t es t engi ne with p lug to preven t b low­
through. 
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OCKET E G NE ESIGN 


The Series I and Se ries III engines a re a sol id propellont type with 0 d uol thrust 
level design. There is a sligh t cent er bor e at th e very tip of th e nozzle end of the 
propellant groin which serves tw o p urp os es . Firs t It p rovides for eosy ig nition . Second, 
as you will note from thrust curves 5, 6 a nd 7, th is special design produces a high 
initial thrust which acceler ote s the rock e t to a su itable flying speed quickly. This is 
becouse the slight center bore pro v id es Cl rel otlvely lorg e burn ing areo, resultinq in 

faster consunlption of the fuel. 
After this initiol high thr ust, 0 t r a n si t io n to an en d b u rning g roin is mode and the 

t h r u S t d r 0 p S to 0 sus t a i n i n g Ieve I (ex c e p t on Iow tot a I i r'n p u 1:, c eng i Jl e s w h i c h bur n out 
by this time). Dota from wind tun nel tests show s this dual thrust level to be the most 
effective design for rocket engines which ore used to propel lightweight model rockets 

at sub-sonic speeds. 
The slow-burning deloy and trocking ch ar ge is ign ited at the burnout of the 

propellant groin. ThiS slow-burning, smoke-producing chorge provides no thrust, but 
permits the rocket to coast u pw a rd to its p eak altitu d e . At the burnout of the delay 
charge a recovery system ejection ch ar ge is ignited which pr essuri zes the forward e ld 
of the rocket body tube, activating the rec cw ery systern. For further information, see 
the performance grophs and cutaway drawings. 

The Series II engine is 0 solid prop ell ant type with a full center burninq groin. 
This provides a greater propellant burn ing a rea , res ulti ng in a higher thrust level than 

the Series I engines, but with a relatively shor t t hrust dura t ion. The total thrust duration 
of a Series II engine is sl ightly under 0 .3 5 sec. This m ak es the thrust characteristics 
of the engine somewhat like a sl edge ho m mer blow - thrust ri ses to o ve r 7 pounds in a 
fraction of a second, then d rop s off again , as sh ow n in the Ser ies II engine perform­
ance graph. The overage t hru st o f the Seri es II eng ine is 3.1 pounds (14 newtons). 
Th e result is that the Series II en gi ne is id eal for high accelerat ion stud ies, as a booster 
on heavy multi-stage rockets, and for drag rac ing . De lo y charge and ejection charge 
opera tion are the same in all series of engines. 
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11 

-­ Average Thrust 

I 

Typical time- thrust curve 

86-4 Series' 


Specific Impulse - 80-83 Lb-Sec. per Lb. 

EKhaust Velocity - 2550-2650 Ft/Sec. 

..-----. Ej('ction C harge 

:\ozzle Throat 
0.118·~ 

T 
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Ejection Charge 

1---------- Delay Period - No Measurable Thrust ----------_ 
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ESTES SERIES I AND SERIES III ENGI NES 


Circled numbers refer 
38 -t to thrust-curve column 

in engine selection chart 
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Typical time - thrust curve 

814-5 Series II 


Exhaust Velocity - 2550·2650 FllSec. 
Specific Impulse - 80·83 lb·Sec. per lb. 
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