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The well established nomograph theory is used to represent gear mechanisms and then to detect
the power flow directions. The main advantage of nomographs is its simplicity. In this work,
nomograhs are extended to solve problems of ordinary gear trains. A novel feature of the
suggested approach for constructing multi-axis nomograph is the ability to solve problems of
mixed gear trains in which ordinary and epicyclic gear trains are connected. From a single
nomograph of a closed epicyclic gear mechanism, velocity, torque and power flow directions can
be detected simply and directly without specifying the exact size of each gear. A simple algorithm
is proposed to estimate if power circulation exists. Nomographs are also utilized as a design tool,

allowing the designer to quickly modify the system to obtain desired results.

1. INTRODUCTION

Geared mechanisms have been extensively used as
power transmission and torque magnifier devices in
machines and vehicles. The power is transmitted from
the input to the output links through meshing gear
pairs and/or their corresponding carriers. Using
nomographs, kinematic relations between input and
output links of geared mechanisms are evaluated.
Although the tabular and formula methods have been
well developed and can solve for almost all planetary
gear train problems, such a procedure becomes
tedious when gear trains are complex and sometime
they are inapplicable when mixed gear trains exist.
By virtue of graph theory[l], the concept of
fundamental circuits is applied to the kinematic
analysis of planetary geared mechanisms[2]. The
concept of fundamental circuit is a powerful tool for
automated analysis of EGTs. However, the analysis
involves the solution of a set of linear equations for
all the kinematic variables. It does not provide much
insight into mechanics of an EGT.

Chatterjee and Tsai[3] use the concept of fundamental
geared entity and apply it to the velocity ratio analysis
and power loss problems. However, it is only

applicable to analyzing kinematic relations among
coaxial links.

Liu and Chen[4] develop the concept of kinematic
fractionation and apply it to the motion transmission
inside a geared mechanism. It can be regarded as
motion transmitted from input to output of a series of
kinematic units KUs.

Liu et. al.[5] further reveal the topological structures
among fractionated KUs, where two types of
structures are identified. However, how the global
kinematic relations of geared mechanisms are related
to the configurations of KUs is not discussed.

Kahraman et al.[6] propose, based on the concept of
fundamental KUs, a methodology for the
determination of the velocity ratio for each gearing
pairs according to the arrangement of the mechanism
and the input and output requirements. For the design
of planetary gear trains, Salgado and Del
Castillo[ 7] establish power flow maps by drawing the
gearing power and transmission ratio curves. For the
analysis and synthesis of parallel axis epicyclic gear
trains, Talpasanu et al.[8] develop structure matrices
from the spanning tree and joint position of a geared
mechanism.
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