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This . invention relates to motion-transiating
devices for converting a relatively continuous mo-
tion into motion which has high-speed pulses at
predetermined intervals and it has particular
relation to- jump-type. register or counting de-
vices suitable for integrating meters.

In accordance with the invention, a motion
translating device includes two rotatable mem-
bers such as gears coupled to a common input

member such as a pinion. The drive ratios differ ;.

for the rotatable members to produce a differen-
tial motion of the members. The construction
of one of the members (which may involve re-
moval of certain teeth in one of the gears)
permits biasing means to move the member rap-
idly for a. predetermined distance during each
revolution of the member. Such a translating
device is particularly suitable for driving count-
ing devices or registers.

It is, therefore, a first object of the inven- ..

tion. to provide an improved motion translating
device for converting an input into an output
motion having high speed pulses at predeter-
mined intervals.

It is a second object of the invention to pro- .

vide an improved jump-type counting device.
It is. a third object. of the-invention to pro~

vide a motion-translating device having two-
rotatable members driven at different rates; one
member being constructed to permit  biasing .

means to restore the. members.to predetermined
relative positions at predetermined. intervals.

It is-a fourth object of the invention to pro-
vide a counter device. operated by the output
of a translating device as set forth in the pre-
ceding paragraph.

Other objects of the invention will be ap-
parent from the. following: description, taken in
conjunction with the accompanying drawing, in
which:

Figure 1 is'a view in perspective of a counting
device-embodying .the. invention;

Fig. 2 is a view in side elevation: with - parts

broken away, showing a portion. of the device
illustrated in Fig. 1; and
Figs. 3 and 4 are detail views in side eleva-

tion showing the positions of certain parts of the

counting device of Fig. 1 under different condi-
tions.

As previously pointed out, a motion-transiat-
ing device embodying-the invention ‘may be em-
ployed for driving various mechanisms. Since

it:is particularly: suitable. for driving eounter. de-.

vices or registers, it will. be described in connec-
tion with a.conventional counter.device. . Refer-
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ring to the drawing, Fig. 1 shows a counter de-
vice A which may be of conventiona] construction.
In the specific embodiment iNlustrated, the coun-
ter device is of the cyclometer type and includes
four counter wheels f, 2, 5 and 1 which are
mounted for independent rotation on a shaft
{1. These counter devices have a drum con-
fisuration and each may have a hub (3 for re-
ceiving the shaft 11.

For transmitting motion from one counter
wheel to a succeeding counter wheel g plurality
of pinions 21, 29 and 3{ are mounted for ine
dependent rotation about a shaf 23. These pin-
ions are associated with the counter wheels in

; the same manner in which pinions bearing the

same reference characters are associated with
counter wheels hearing the same reference char~
acters In the Barnes Patent 2,365,510, which is-
sued . December 19, 1944. The operation of the
counter wheels and the pinions will be under-
stood from a study of the aforesaid Barneg
patent.

It will be understood that the counter wheel
1 may be arranged for rotation in either direc-
tion about the shaft 1i. In the present embodi-
ment, it will be assumed that during a normal
counter operation, the counter wheel 7 rotates in
the direction of the arrow 21. Tt will be noted
that this direction is opposite to the direction of
rotation assumed in the aforesaid Barnes pat-
ent.

Each of the counter wheels includes a cylin~
drical rim (5 which earries suitable indicia 19.
In the present embodiment, the indicia on the
counter wheels take the form of ten numerals
0 to 9, inclusive, which are equally spaced about
the eylindrical surface of the counter wheel.

It will be understood that for each full revolu~
tion of the counter wheel 7, the counter wheel §
is actuated in the same direction for an angu-
lar distance equal to the spacing between suc-
cessive numbers thereon for the purpose of trans-~
ferring the reading of the wheel 7 to the wheel
8. Similarly, the counter wheel 3 is actuated by
the distance between successive numbers there-
on for each revolution of the counter wheel 5
and the counter wheel { is actuated by the dis-
tance between successive numbers for each rev-
olution of the counter wheel 3. The counter
wheels 1, 8, 5 and T may be desighated for ex-
ample, “thousands,” “hundreds,” ‘“tens” and
“units” counter wheels. During the rotation of
the counter wheels, each counter wheel presents -
the numerals thereon successively at a viewing
point in the form of a window 23 in a face plate
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which is illustrated in broken lines. In Fig.
1, the counter wheels arve positioned to indicate
the quantity 9890 through the window 23,

wach movement of one of the counter wheels
{, ¢ or B takes place only while the preceding
counter wheel moves from a position exposing
the numeral 9 to a position exposing the numeral
0 thereon. In order to prevent erronecus read-
ings of the counter device or register, it is desir-
able that such motion take place rapidly or with &
“jump” action. Such “jump” operation is pro-
vided in the embodiment of Fig. 1.

The counter device A may be eimnployed for
counting the revolutions of a shaft 35 which may,
for example, be the output shaft of a conventional
watshour meter. This shaft is coupled to the
counter device through a motion-translating de-
vice B.

The motion-translating device B includes a pair
of rotatable members such as gears 37 and 38
which are rotated at different rates in accord-
ance with votation of the shaft 25, To this
end, the rotatable members 37 and 38 may be
coupled to the shaft &§ through a pinion 4{ which
engages hoth of the rotatable members 37 and 29
and o worm wheel 43 which meshes with a worm
45 securad to the shaft 88.

The rotatable member 38 is so constructed that
it is uncoupled from the shaft 2% at predeter-
mined intervals. When the rotatable member 38
is uncounled from the shaft &3, biasing means
(described below) returns the rotatable member
50 to a predetarmined position relative to the re-
tatable member 37. Such return is employed for
scvancing the counter wheel 7 rapidly from a
position exposing one numeral through the win-
dow %0 a position exposing a succesding numeral
through the window.

77 the rotatable member I§ is in the form of
a gear, it may be uncoupled from the shaft 35 by
cmitting certain teeth of the gear to provide a
mutilated gear having a peripheral recess or gap
4%, This gap 47 in the mutilated gear is propor-
tioned to permit movement of the gear 28 for a dis-
tance sufficient to move the counter wheel 7
through the angular distance hetween successive
sndicia on the counter wheel. Although two or
more gaps similar to the gap 47 may be provided
at spaced intervais about the periphery of the gear
33 in order to provide several jump operations
Guring each revoiution of the gear, only one gap is
reguired for the counter device A.

As shown in Fig. 2, the rotatable membsr or
gear 3¢ is secured to the shaft it for rotation
therewith. The rotatable member or gear 37 is
mounted on the shaft {{ for rotation relative
thereto. A snacer 43 may ke interposed hetween
the hub (8 of the counter wheel T and the gear 31.
an additional spacer 51 may ke interposed be-
tween the two gears 37 and 38.

Suitable hiasing means such as gravity or spring
means are provided for biasing the two gears 37
and 22 towards a predetermined position rela-
tive to each other. Although the biasing means
may he constructed to permif relative motion of
the gears in only one direction, preferably it is
constructed to permit substantial relative mo-
tion of the two gears 37 and 3§ in either dirsction.

in the preferred embodiment herein illustrated,
spring biasing means are employed. The gear
37 is provided with a protuberance 53 in the form
of a pin which projects towards the gear 32. In
addition, the gear 38 is provided with a protuber-
ance or pin 5% which projects towards the gear 37.
These pins are spaced by different distances from
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the shaft {{ and are parallel thereto. Conse-
quently, the pins may rotate past each other
without interference.

A soring 57T is coiled about the spacer 31 and
-0 ends or arms 57¢ and 8576 located on op-
rosite sides cf the pins 53 and £5. Tt will be noted
that a plane transverse to the shaft {{ inter-
cects both of the pins §3 and 53, By locating the
snds or arms of the springs &1 adjacent this
piane, such ends can engage both of the pins.

As shown in Fig. 3, the ends 5Te and 5Tb of
he spring 57 are biased towards each other to
1rge the pins 83 and 53 towards positions wherein
he pins and the shaft {1l are substantially in a
ommon viane. The gear 33 may be moved in
sither direction relative to the gear 371 against the
resistance of the spring 57.

As pointed out in the discussion of Fig. 1, the
cears 37 and 30 erve driven at different rztes by the
rotation of the snaft 53 Conveniently, such
rates may be provided by employing different
pitehes for the teeth on the respective gears.
The differential motion of the gears should be
suffcient during each revolution thereol to move
the gears relative to each other -y the angular
Gistance renresented by the spacing between suc-

essive numerals of the counter wheels.

™ the specific embodiment herein disclosed,
the gap 47 represends an arc having an angular
distance exual to substantially one-tenth of 360°
38°. This is angular distance required to
wheel T an angular distance
hetween successive numerals
o iliustrate further suitable values, the
7 and $§ may have the same diameter.

y may be a conventional gear having
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relationships of the teeth in the two gears
In order to distin-
hebween the teeth on the two gears, the

teeth T on the gear 57 are illustrated as heing
cut somewhat deeper than the teeth t of the gear
38, Hgwever, the teeth nesd not be different in
aepnth in actual practice.

The gap 47 in the gear 39 is located between
two of the teeth #1 and 3. The number of testh
selected for the gears preferably is such that
when one tooth of the gear 371 is direcily behind
the tooth #1 in Fig. 3, another tooth of the gear
37 is directly behind the tooth £3. This is not
essential if it is unnecessary to permit movement
of the gears in either direction. However, if

- movement of the gears in either direction is de-

sired, the aforesaid selection of the numbers of
teeth facilitates proper engagement of the pinion
41 with the teeth during rotation of the pinion
in either direction. Teeth ti and 3 need not be
exactly aligned with two teeth of the gear 317
pbut the displacement from such alignment should
not be so great that the teeth interfere with or
jam the pinion 41.

In the embodiment herein illustrated, it will
be noted that a common pinion 4{ engages hoth
of the gears. If desired, the pinion 41 may be
constructed in two sections each engaging a sep-
arate one of the gears. Each section of the
pinion then may have a tooth formation selected
for the associated gear. However, in actual
practice, it has been found satisfactory to employ
a single uniform pinion for both of the gears.
It will be noted that the pinion illustrated in
the drawing has six teeth.

It is believed that the operation of the inven- -
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tion now may be set forth. In Fig. 1, it will be
assumed that the gearing between the watthour
meter shaft 35 and the gears 37 and 3¢ is Se-
lected to produce rotation of the gears in the
direction of the arrow 61. It will be noted that
the gap 47 has just passed the pinion 41. The
numeral “0” of the counter wheel T is exposed
through the window 23. As the gap leaves the
pinion 41, the gears and pinion have the rela-
tionship illustrated in Fig. 3. It will be noted
that the pins 53 and 55 in the shaft 11 are sub-
stantially in a common plane. As the pinion 41
continues to rotate it gradually moves the gear
39 and the connected counter wheel T relative to
the gear 37. Such differential motion is pro-
duced because of the provision of different pitches
for the teeth on the two gears.

When the pinion 41 next engages the tooth
tl, the parts are in the position llustrated in
Fig. 4. It will be noted that the pins 53 and 55
now are spaced by an angular distance corre-
sponding substantially to the angular length of
the gap 41. At this moment the numeral “9” of
the counter wheel 7 is exposed through the win-
dow 23. 'When continued rotation of the pinion
41 carries the pinion into the gap 41, the gear
39 is free to rotate relative to the gear 37 under
the influence of the torque applied thereto by
the spring 51. Consequently, the spring rapidly

forces the pins 53 and 55 towards each other. It o7

will be understood that the spring has sufficient
torque to operate any load connected to the
gear 39,

As the spring 57 rotates the gear 39 to bring
the pin §5 into the plane containing the pin 53
and the shaft i1, the counter wheel T is ad-
vanced rapidly for a distance corresponding to
the angular spacing of successive numerals there-
on. The gap 47T is so positioned that this rapid
movement of the counter wheel is effective to
produce motion of the counter wheel T hetween
the numerals 9 and 0. Consequently, the counter
wheels I, 3 and 5 are always operated with a
Jjump action.

It wil be noted that the wheel T does not move
exactly in unison with the shaft 85. Since this
is a unit wheel, this slight variation ordinarily
is entirely acceptable. However, if desired, the
numerals may be omitted from the counter wheel

1. It will be understood that the gearing be- e

tween the shaft 35 and the gears 37 and 38 is
selected to produce a desired motion of the
counter wheels.

Although the invention has been described with
reference to certain specific embodiments there-
of, numercus modifications falling within the
spirit and scope of the invention are possible.

I claim as my invention:

1. In a motion-translating device, g supporting
structure, first and second members mountad on
the supporting structure for independent rota-
tion, a common driving element coupled to the
two members, said driving element having a dif-
ferent coupling ratio for each of the members
whereby the members rotate angularly relative
to each other in response to operation of the
driving element, biasing means yieldably biasing
the members towards a predetermined position
relative to each other and permitting displace-
ment of one of the members relative to the other
of the members against said biasing in each
direction of rotation away from said predeter-
mined position, the coupling of one of said mem-
bers to the driving element being interrupted for
a predetermined arc of each rotation of the last-
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named member, said biasing means being effec-
tive for moving the last-named member when
displaced in each direction relative to the other
of the members away from said predetermined
bosition for an angular distance corresponding to
sald arc as said last-named coupling is inter-
rupted, the members comprising two gears
mounted for rotation about a common axis, said
gears having different tooth pitches, and said
driving element comprising a pinion cngaging
both of said gears, one of said gears having cer-
tain teeth removed to bermit movement of the
gear relative to the pinion for s bredetermined
angular distance.

2. Ina motion-translating device, a supporting
structure, first and second gears mounted on the
supporting structure for independent rotation
gbout 2 common axis, a rotatable pinion engag-
Ing both of said gears, said gears having different
tooth pitches capable of operation with said
binion, whereby rotation of said pinion rotates
the gears at different rates of rotation, said first
gear having certsin of itg teeth omitted to leave
a gap, and biasing means vieldabkly urging said
gears towards a predetermined position relative
to each other and bermitting displacement of
one of the members relative to the other of the
members against said biasing in each direction
of rotation away from said predetermined posi-
tion, whereby when said pinion enters the gap the
biasing means cah move the gears to said pre-
determined position,

8. A counter device having a Supporting strue~

ture, a rotatable element, means mounting the
rotatable element on the structure for rotation
i

abcut an axis, said rotatabls element having in-

dicia angularly spaced about said axis to he sue-
r’ vely displayed by saig rotatable element as
WAL

rotatable element rotates adjacent g viewing

int,
rotatable element from g first position dis-
n

ks
<

in combination with means for actuating

o
byl
s
]

4

g a first indicium

o e]
<9

ayiy at said viewing point to
second position displaying a second indicium at
id viewing point, said last-named means com-
it and second members mounted for
rotation independently of each other on the sup-
porting structure, a driving element coupled to
the two membersg continuously through substan-
tial angles of rotation of the members, said driv-
ing element having g different coupling ratio
for each of the members whereby the membpers
rotate angularly relative to each other in response
to operation of the driving element, biasing means
vieldably kiasing the members towards s prede-

8

s

&

- terrained position relative t0 each other and per-

mitting dispiacement of one of the members
relative t¢ the other of the members against said
biasing in each direction of rotation away from
said predstermined rosition, ths coupling of one
Of said members to the driving element being in-
terrupted for a predetermined arc of each rota-
tion of the lasi-named membper, said biasing
means having a biasing range effective for mov-
ing the last-named member when displaced in
each direction rslative to the other of the mem-
bers away from said predetermined position for
an angular distance corrvesponding substantially
to said are as said last-named coupling is inter-
rupted, the interrupted one of said members be-
Ing coupled to said rotatable element to effect
rotation of the rotatable element, said arc heing
proportioned to permit moverment of the rotat-
able element by the interrupted raember during
s2id coupling interruption from: the frsh posi-
tion to the second position.
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4. A counter device having a supporting struc-
ture, a rotatable element, means mounting the
rotatable element on the structure for rotation
about an axis, szid rotatable element having in-
dicia angularly spaced about said axis 10 e suc-
cessively displayed by said rotatable element as
the rotatable element rotates adjacent a viewing
point, in combination with means for actuating
the rotatable element from a first position dis-
playing a first indicium at said viewing point to
a second position displaying a second indicium at
said viewing point, sald last-named means com-
prising first and second gears mounted on the
supporting structurs for rotation independently
of each other aboub a commion axis, & rotatable
pinion engaging both of said gears, said gears
having different tooth pitches capable of opera-
tion with said pinion, whereby rotation of the
pinion rotates the gears at different rates, said
first gear having certain of its teeth omitted to
leave a mutilated gear having a gap, and bias~
ing means yleldalkly urging said gears towards a
predetermined position relative to each other and
permitting displacement of one of the rmaembers
relative to the other of the members against said
biasing in each direction of yotation away from
said predetermined position, whereby when said
pinion enters the gap the biasing means can move
the gears to said predetermined position, the
mutilated gear being coupled to the rotatable
element to effect rotation of the rotatable cle-
ment, said moveiment of the gears by the biesing
means being proportioned to move the rotatable
elemens from the first position to the second posi-
tion.

5. In 2 motion-transiating device, a support-
ing structure, first and second members mounted
on the supporting structure for independent ro-
tation, a common driving element counled to the
first member for part only of each revelution of
the first member with a first coupling ratio for
rotating the first member, said common driving
element being coupled tc the second member
with a second coupling ratic differing from the
first coupling ratio for rotating the second meni-
ber, whereby operation of the common driving
element in each of two directions rotates one of
the members angularly relative to the other of
the members in each of two directions respective-

iy from a predetermined position, and biasing ;

means yieldably biasing one of the members
towards said predetermined position relative to
the other of the memhbers for any displacement
of the members from szid position, said biasing
mesns yielding to permit rotation of one of the
members relative to the other of the members
in each of said two directions in response to oper-
ation of the driving element.

6. In 2 motion-translating device, a support-
ing structure, first and second membeis mounted
on the supporting structure for independent ro-
tation, a common driving element coupled to the
first member for part only of each revolution of
the first member with a first coupling ratio for
rotating the first member, said common driving
element being coupled to the second member
with a second coupling ratio differing from the
first coupling ratio for rotating the second mem-
ber, whereby operation of the common driving
element rotates one of the members angularly
relative to the other of the members, and a
spring having ends biased towards each other,
said ends being operatively connected to said
members for yieldably biasing one of the mem-
bers towards a predetermined position relative to

@
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the other of the members, said spring yielding to
permit rotation of one of the members relative
to the other of the members in each of two di-
rections away from said predetermined position
in response to operation of the driving element
in each of two directions.

7. In a motion-translating device, a suppoerting
structure, first and second members mounted on
the supporting structure for independent rota-
tion about a common axis, a common driving ele-
ment courled to the first member for part only
of each revolution of the first member with a first
coupling ratic for rotating the first member, said
common driving element being coupled to the
second membet with a second coupling ratio dif-
fering from the first coupling ratio for rotating
the second member, whereby operation of the
common driving element rotates one of the mem-~
bers angularly relative to the other of the mem-
hers, a spring having ends hiased towards each
other about an axis, said first and second mem-
bers having elements positioned hetween the
ends of the spring, said eicments being located at
different radial distances from the axis of rota-
tion of the members to permit such elements to
pass each other during rotation of the members,
said spring yielding to permit rofation of the first
member in either of twe angular directions rela-
tive to the second member in response to opera-

3 tien of the driving element.

8. Tn 2 motion-translating device, a support-
ing structure, first and second members mounted
on the supporting members for movement inde~
pendently of each other through predetermined
paths, a common driving element operable in
each of two directions, means coupling the com-
mon driving element to the first member con-
tinuously and to the second member intermit-
tently for moving the menibers in their predeter-
mined paths at different rates, and biasing means
yieldakly urging the first and second members
towards predetermined positions relative to each
other and permitting displacement of one of the
members relative to the other of the members

. against said urging in each of two directions

away from said predetermined positicn, whereby
the driving element when coupled to the second
member for each direction of operation moves
the second member relative to the first member
until the coupling of the driving element to the
second member is interrupted whereupon the
higsing means moves the second member to its
predetermined pesition rleative to the first mem-~
ber.

3. ITn a motion-translating device, a supporting
structure. first and second members mounted on
the supporting structure for movement independ-
ently of each other through predetermined
similarly-directed paths, a common driving ele-
ment rotatable in each of two directions relative
tn the supporting structure, means coupling the
common. driving element to the second member
continuously and to the first member during part
only of the coupling of the driving element to the
second member for moving the second member
in its predetermined path in a first direction at
a first rate of movement and for moving the first
member in said first direction at a rate of move-
ment slower than the first rate, and biasing
mesns yieldably urging the first and second
members towards predetermined positions rela-
tive to each other and permitting displacement
of one of the members relative to the other of the
members against said urging in each of two di-
rections away from said predetermined position,
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whereby the driving element for each direction of
rotation gradually moves the second member
ahead of the first member until the coupling of
the driving element. to the first member is termi-
nated, whereupcn the biasing means moves the
first member toward its predetermined position
relative to the s2cond member.,

10. In a motion-~translating device, a support-
ing structure, first and second gears mounted on
the supporting strueture for rotation independ-
ently of each other about a cemmon axis, a. com-~
mon driving element rotatable in each of two
directions relative to the supporting structure,
gear means coupling the common driving ele-
ment to the first and second gears for rotating
the first gear about the common axis in a first
direction at a first rate of rotation and for rotat-
ing the second gear about the common gxis in
the first direction at s rate of rotation faster
than said first rate, saicd fArst gear having certain
of its teeth removed %o leave a gap interrupting
the coupling of the Arst gear to the gear means
for part only of the periphery of the first gear,
and biasing means yieldably urging the first gear
towards a predetermined position relative 6 the
second gear and permitting displacement of the
first gear relative to the second gear against said
urging in each of two directions away from said
predetermined position, whereby said driving
means in each direction of rotation moves the
second gear ahead of the first gear until the driv-
Ing means encounters said gap whereupon the
biasing means moves the first gear towards its
predstermined position relative to the second
gear.

11. A counter device having a supporting
structure, a rotatable element, means mounting
the rotatable element on the structure for ro-
tation about an axis, said rotatable element hav-
ing indicia angularly spsced ahout said axis to
be successively displeyeg by said rotatable ele-
ment as the rotatable element rotates adjacent a
viewing point, in combination with means for ac-
tuating the rotatable element from a first posi-
tion displaying a first indicium at said viewing
point to a second position displaying a second in-
dicium at said viewing point, said lsst-named
means comprising first and second gears mount~
ed on the supporting structure for rotaticn in-
denendently of each other about a common axis,
a common driving element rotatable in each of
two directions relative to the supporting strue-
ture, gear means coupling the common driving
element to the first and secong gears for rotating
the first gear about the common axis in a first
direction at a first rate of rotation and for rotat-
ing the second gear about the common axis in tha
first direction at a rate of rotation faster than
said first rate, said frst gear having certain of it
teeth removed to leave 2 gap interrupting the
coupling of the first gear to the gear means for
part only of the periphery of the first gear, npiag-
ing means yieldably urging the first gear towards
a predetermined position relative to the second
gear and permitting displacement of the first
gear relative to the second gear against said urg-
ing in each of two directions away from said pre-
determined position, wherehy said driving means
in each divection of rotation moves the second
gear ahead of the first gear until the drivi g
means encounters said zap whereupon the bias-
ing means movas the first gear towards its prede-~-
termined position relative to the seeond gear, and
means ceupling the first gear to the rotatable ele-
ment to effect rotation of the rotatable element,
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said gap being proportioned to permit movement
of the rotatable element by the first gear during
said coupling interruption from the first position
to the second position.

12. A counter device having a supporting
structure, a rotatable element, means mounting
the rotatable element on the structure for rota-
tion about an axis, said rotatable element having
indicia angularly spaced about said axis to be suc—
cessively displayed by said rotatable element ag
the rotatahle element rotates adjacent a viewing
point, in combination with means for actuating
the rotatable element from a first position dis—
playing a fivst indicium at said viewing point to a
second position displaying a second indicium at
said viewing point, said last-named means eom-
prising first and second gears mounted on the
supporting structure for rotation independently
of each other about a common axis, a common
driving element rotatahbie in each of two direc-
tions relative to the supporting structure, gear
means coupling the common driving element to
the first and second gears for rotating the first
gear about the common axis in a first direction
at a first rate of rotation and for rotating the
second gear about the common axis in the first
direction at a rate of rotation faster than said
first rate, zaid first gear having certain of itg
testh removed to leave a gap interrupting the
coupling of the first gear to the gear means for
part only of the periphery of the first gear, bias-
ing means yieldably urging the first gear to-
wards a predetermined position relative to the
second gear and permitting displacement of the
first gear relative to the second gear against said
urging in each of two directions away from said
predetermined position, whereby said driving
means in each direction of rotation moves the
second gear ahead of the first gear until the driv-
ing means encounters said gap whereupon the
biasing means moves the first gear towards ity
predetermined position relative to the second
gear, means coupling the first gear to the rotat-
able element to effect rotation of the rotatable
element, said gap being proportioned to permib
movement of the rotatable element by the first
gear during said coupling interruption from the
first position to the second position, a second ro-
tatable element similar to said first-named ro-
fatable element mounted for rotation on the
strueture, and means coupling the second rotata~
ble element for movement with the first-named
rotatable element only during movement of the
first-named rotatable element from the first posi-
tion to the second position.

13. In a motion-translating device, a support-
ing structure, first and second gears mounted on,
the supporting structure for independent rotas-
tion about a common axis, a rotatable pinion en-
gaging both of said gears, said gears having dif-
fevent tooth pitshes capable of coperation with
said pinion, wherehy rotation of saigd pinion ro-
tates the gears at different rates of rotation, said
first gear having certain of its testh omitted to
leave a gap, and biasing means yvieldably urging

il geare towards a predetermineg position rela-
vive to each other, whereby when said pinion en-
ters the gap the hiasing means can move the
gears to sald predetermined position, said biasing
means yieldably permitting relative movement
of the gears in either direction away from the
predetermined position, the biasing means in-
cluding a separate protuberance on sach of the
gears, the protuberances passing through =z com-
mon plane transverse to the axis and being at gif-
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ferent distances from said axis whereby the pro-
tuberances can pass each other, and & spring
device having arms substantially in said plane
biased towards each other to engage said pro-
tuberances.
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