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THE RELATIVE MOTION BE TWEEN TWO GEARS IN MESH [S:
~ PURE ROLLING WHEN THE CoNTACT POINT IS THE PITcH POINT

~A CoMBINATION OF ROLLING AND SLIpING WHEN THE CONTACT POINT IS
NoT THE PITCH POINT.

THE CONTACT RATIO (m.) IS THE AVERAGE NUMBER OF PAIRS OF TEETH IN
(ONTACT.

~ CONTINUOUS MOTION TRANSFER REQUVIRES TWO PAIRS OF TEETH IN
CONTACT AS THE MESH MOVES FROM ONE PAIR OF TEETH TO THE

NEXT.
— GEARS SHOULD NOT TYPICALLY BE DESIGNED wWiTH m, < |.Z

- THE CONTACT RATIO (S CALCULATED FROM THE LENGTH OF THE LINE
OF ACTION BETWEEN THE ADDENDA CIRCLES OF THE PINION AND GEAR ((,):
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BACKLASH |S THE DIFFERENCE BETWEEN THE TOOTH THICKNESS AND
THE WIDTH OF SPACE.

—A SMALL AMOUNT OF BACKLASH IS REQUIRED To PREVENT GEARS BINDING.

- T00 MVUCH BACKLASH (AN BE PROBLEMATIC, PARTICULARLY [F THE PINION
ROTATION REVERSES.

INTERFERENCE QCCURS WHEN THE tOOTH PROEILES OF MESHING GERRS
ARE NOT CONJUGATES.

- CONTACT OCCURS IN THE NONINVOLUTE PORTION OF THE GEAR TOOTH
INTERFERENCE CAN BE CORRECTED BY UNDERCUTTING THE GEAR TEETH.

- A CUTTING TOOL CAN REMOVE INTERFERING PORTTIONS OF THE TEETH.
- THIS WEAKENS THE TEETH.
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IN THE DRAWN GEAR TRAIN,
PINION 2 (S DRIVING GEAR 2.

THE SPEED OF GEAR 3 I3°
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NOTE = A GERR RATI0 OF UPTO ABOVT
|0:( CAN BE ACHIEVED WTH A SINGLE PAIR
WHERE n = SPEED IN RPM OF GEARS.LARGER GEAR RATIOS CAN BE
N = NUMBER OF TEETH ACHIEVE]) BY COMBINING MORE GEARS IN A
d = PITCH DIAMETER | GERK TRAIN.

THE SFEED OF GEAR b (THE OUTPUT OF THE GEAR TRAIN) Is:

n(o:\-’\lz—-ﬂi. N‘j l’lz
N3 N“r NL

NOTICE THAT GEAR 3 1S AN IDLER (IS TOOTH NUMBERS (ANCEL
IN THE EQUATION).

THE TRRINSVALUE OF A GEAR TRAIN 1S-
. PRODUCT OF DRWING TOOTH NUMBERS
[i’ = PRODUCT oF PRIVEN TOOTH NUMBERS

¢, IS POS\TIVE |F THE FIRST AND LAST GEARS ROTATE |IN THE SAME

DWRECTION AND NEGATIVE (F THEY ROTATE IN OPPOSITE DIRECTIONS.

~7iP: COUNT THE NUMBER OF MESHES. e IS NEGATIVE FOR AN
0DD NUMBER OF MESHES AND POS\TIVE FOR AN EVEN NUMBER.

Now WE CAN WRITE:

Lo =en]

WHERE 0 \S THE SPEED OF THE LAST GEAR AND Np S THE SPEED
OF THE FIRST GEAKR.
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A ComMpoUND GEAR TRAIN HAS TWO OR MORE GEARS

ATTACHED TO THE SAME SHAFET

— LARGER GERR RATIOS CAN BE ACHIEVED WHILE MINMIMIZIN G
FOOTPRINT.

THE GENERAL TROCEDURE FoR DESIGNING A COMPOUND GERR
TRAIN 1S AS FOLLOWS :
1. DETERMINE /CHOOSE THE NUMBER OF STAGES TO ATTAIN
THE DESIRED GEAR RATIO/TRAIN VALUE.
2. DIVIDE THE OVERALL RATIO INTO PORTIONS FOR EFCH STAGE.
- KEEP POoRTIONS AS EVENLY OWIDED BETWEEN STAGES AS FossIBLE
3. PICK THE NUMBER OF PINWON TEETH

- AVOLD \NTERFERENCE

-~ SELECT STANDARD PRESSURE ANGLE ((=207) AND MODULE [ DIAMETRAL
PITCH IF POSSIBLE.

4. PICK THE yUMBER OF TEETH FOR THE MATING GERR.
5. CHECK THE RESULTING GERR RATIO/ TRAIN VALUE.

b. |F NECESSARY, REPEAT.

f COMPOUND REVERTED GEAR TRAIN (S A CoMPOUND GERR TRAIN
WHERE THE INPUT & OUTPUT GERRS ARE ALIGNED.

- THIS REQUIRES THE DISTANCES BETWEEN THE SHAFTS 1O BE THE
SAME FOR BOTH STAGES OF THE GEAR TRAIN.

da | ds _ 24 ds. ] >
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- TD MESH P, = ) - S &( -
, B.=P AND Py=R =S
= IF WE RSSUME & CONSTANT DIAMETRAL P(TcH ﬂé
3

PIN BoTH STAGES (AND RECALL THAT P=NId),

THEN WE cAN WRITE: Na o N3 _ Nt  Ns
27 2p T zp Y 2p
'=.> Nz f’Ng = N4.'f‘ NS
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EPICNCLIC GEAR SETS (ALSO KNOWN A5 PLANETARY GEAR SETS) ARE
CHRRACTE RIZED BY ONE OR MORE GEAKS THAT DO NOT HAVE FIXED
AXES oF ROTATION.
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WHERE np=SPEED 1M RPM oF FIRST GERR 1t TRAI
N = SPEED INRAM OF LAST GEAR i TRAIN

4 (= SPEED I KA OF ARM
A ZING

THE SIGN OF ¢ FOR EPICYCLIC GERR SETS DEPENDS oW THE
DIRECTION OF THE FIRST AND LAST GERES.

T IF THE FIRST (Sun) D LAST (RING) GEARS RUTATE IN OPPOSITE
DIRE CONS WHEN THE ARM IS HELD STATIONARY , 4 1S NEGATIVE,

¥ 1P 4, 15 ALWATS NEGATIVE FOR INTERNAL RING GEARS.
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