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Straight Line Motion

FIG. 1--No linkages orgeuides are
used in this modified hypocyelic drive
which is relatively small in relation to
the length of its stroke. “The sun gear
of pitch diameter D is stationary. The
drive shaft, which turns the T shaped
arm, is concentric with this gear. The
idler and planet gears, the Latter having
a pitch diameter of D/2, rotate freely
on pivots in the arm extensions. Pitch
diameter of the idler is of no peomet
rical significance, although this gear
does have an important mechanical
function. It reverses the rotation of
the planet gear, thus producing true
hypocyclic motion with ordinary spur
gears only, Such an arrangement oc-
cuptes only about half as much space
as does an equivalent mechanism con-
taining an internal pear. Center dis-
tance R is the sum of D72, D74 and
an arbitrary distance d. determined by
a particular application. Points A and
B on the driven link, which is fixed 1o
the planet, describe straight-ling paths
through a stroke of 4R. All points he
tween A and B trace ellipses, while
the line AB envelopes an astroid.

Parallel Motion

FIG. 2-—A slight modification of the
mechanism in Fig. 1 will produce an
other type of useful motion. 1f the
planet gear has the same diameter as
that of the sum gear, the arm will re
main p.lm”r:l to itself thronghout the
complete cycle. All points on the arm
will thereby describe circles of radis
R. Here again, the position and dim-
eter of the idler gear are of no geo
metrical importance. This mechanism
can he used, for example, 1o cross
perforate . uniformly moving paper
weh, The value for R is chosen such
that 2=R. or the circumference of the
vrcle described by the needle carrier,
equals the desired  distance | between
successive lines of perforations. 1f the
center distance R is made adjustable,
the spacing of perforated lines can be
varied as desired
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Intermittent Motion

FIG. 3 -This mechanism, developed
by the author and to his knowledge
novel, can be adapted to produce a
stop, a variable speed without stop or a
variuble speed with momentary reverse
motion.  Uniformly rotating input
shaft drives the c¢hamm  around the
sprocket and idler, the arm serving as
4 hink between the chain and the end
ol the output shaft crank. The sproc kot
drive must be in the ratio N /2 with
tilr.' l'\l.lt‘ nl' ”I(’ Ilr.uhillc, “hl't'v ] i-‘
the number of teeth on the Sprrix ket
andd N the number of links i the
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chain. When point P travels around
the sprocket from pomnt A 1o position
B, the crank rotates uniformly. Be-
tween B and €, P decclerates; between
¢ and A it accelerates;: and at €
there 15 a mmtl('ht.tf}' dwell. By chang-
ing the size and position of the idler,
or the lengths of the arm and crank,
a variety of motions can be obtained.
If in the skeich, the length of the
crank 1s shortened. a reverse
]\(;rimf will occur i the vicinity of €;
il the crank is lengthened, the ontput
velocity widl vary between o muaximum
and minimum without reaching zero
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FIG. 4 Coulisse

Intermittent Motion

FIG, 4 An operating cycle of 180
deg motion and 180 dey dwell is pro
duced by this mechanism. The mput
shaft drives the rack which is engaged
with the output shaft gear durmg hall
the cycle. When the ruck engages, the
lock teeth at the lower end of the
coulisse arc  disengaged and, con-
versely, when the rack is disengaged,
the coulisse tecth are engaged, thereby
locking the ontput shaft  positively
The change-over points occur at the
dead-center positions so that the motion
of the gear s continuously and posi
tively poverned. By varying R and the
diameter of the gear, the number of
revolutions made by the output shalt
during the operating hall of the oycle

| can be varied to suit requirements,

Rotational Motion

FIG. 5—The absence of backlash
makes thes old but little used mecha
l.lt"ln | pru iston, low-cost rv]‘!.ltcnu'lll
for gear or chain drives otherwise used
to rotate parallel shafts, Any number
of shafts greater than two can he
driven from ':m_\‘ one of the shafts
provided two conditions are fulfilled
(1) All cranks must have the same
length v and (2) the two polyzons
formed by the shafts A and [rame
pivot centers B must be identical. The
main disadvantage of this mechanism
is its dynamic unbalance, which limits
the speed of rotation. To lessen the
effect of the vibrations produced. the
frame should be made as light as is
consistent with strength requirements
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Fast Cam-Follower Motion

FIG. 6 Fast cam achion every 2 cycles
when »ois a mglatively Targe number,
cant be obtained with this manifold
cam and gear mechanism. A single
notched cam geared 1/ to a shatt
turning once a cycle moves relatively
slowly under the follower. The double
notched-cam  arrangement  shown s
designed to operate the lever once in
100 cycles, imparting to it a rapud
movement. One of the two identical
cams and the 150-tooth gear are keyed
to the bushing which turns freely
around the cyn shaft. The latter car-
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ries the second cam and the 30-tooth
gear. The 30- and 00-tooth gears are
itegral, while the 20 tooth wcar is
attached to the one-cyde drive shalt.
One of the cams turns in the ratio of
20780 or 1 a5 the other in the rano
20100 times 307150 or TS
notches therelore cotncide onee every
100 cycles (4 x 25); Lever movement
is the equivalent of a gam turnmg in
a ratio of 144 n relatwon to the dove
shaft. To obtain fast cam wtion. o
must be broken down  into prime
factors, For example, f 100 were
[actored into S5 and 20, the
would coincide after every 200 oy s
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