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MELVILLE CLEMENS, OF SPRINGFIELD, MASSACHUSETTS.

Létters Patent No. 96,395, dated November 2, 1869.

IMPROVEMENT IN APPARATUS FOR TRANSMITTING ROTARY MOTION.

The Schedule referred to in thess Letters Patent and making part of the same.

_—W—-_

~ To all whom it may concern: _
Be it known that I, MEuvILLE CLEMENS, of Spring-

field, in the county of Hampden, in the State of Mas- .

sachusetts, have invented a new and useful Device for
Transmitting Rotary Motion and Power frown one re-
volving shatt of machinery to another, which I de-
nominate “The Pivoted Crank-Shaft Couplers? and I
do hereby declare that the following is afull and exact
deseription of the construction and operation of the
sammé, reference being had to the accompanying draw-
ings, and to the letters of reference marked thereon,
making part of this specification. o o
Fignre'1is aside eievation of the satd device, shown
coupling together a vertical and a horizontal shatt:
Figure 2 is i similar side elevation of the same
when the connected shafts are revolved on their axes

one-fourth of a revolution from their position shown

i g 1

Itgure 3 is an inside plan view of the pivoted crank-

arms of the vertieal shatt.

* Figure 4 shows a mode of constractien of the pive

oted crank-arufk, so that they shall
each vther on their shiafts: |

- The red-ink diagrain lines on the figures are em-
ployed to illustrate mechanical features of ‘construc-
tion and operation of the device, -

counterbalancé

Like letters refer to like parts in iﬂll‘ the ﬁgures'

whers they are employed. |

- The nature of my said invention consists, chiefly,
in connecting any two revolving shafts together, for
propelling machinery, by means of one.or more pairs
of crank-arms, which are attached, at ther inner ends,

to the connected énds of the shafts by a pivoted eon-.

nection thereto, and whieh are pivoted together, at
theiv outer ends, in such ‘a manner, substantially as

liereinafter set forth; :s to enable, thereby, the tfrans-

mission of equal and aniform rotary power and motion

from one shaft to the other, whether the said shatts.

are sef in line with: eacli
ing from each othet. |

Referring to the drawings -for a description of the
construction and operatioun of the said device— -

a and b are two revolvingshiafts, for communicating
motion to machinery, which are conmected together
by m)/ said pivoted crank-shatft coupler, the shaft a

-~ being verticaly and the shaft b horizontal, so that the
two diverge ninety degrees, or tugh a right angle.

The inner.end of the shaft @ is secured concentrie-
ally to a hub ¢, which 1evolves in, and is supported by
a journsl-box, d, which is sceured fo a supporting-
plate, g. o | o |

7 The shaft b is similarly secured to a hub, ¢, revolv-
ing’in, and supported by a journal-box, f, which is se-

~cured to the plate g. | |
" hoand ¢ are two pivoted crank-arms, of equal lengths,

other, or set in lines diverg-

whose inner ends are forked, as -shown in fig. 3, and
pivoted on a pivot-pin,7, which is fixed, centraily; in
the end of the hub ¢, and is at right angles to it. .

-k and 1 are Two similar pivoted crank-arms, of equal
lenigths, pivoted to the hub e by the pivoted pin m, a8
h and ¢ are pivoted to the hube. .

As shown in fig. 3, the centre line n o, of the pivot-
pin 7, is at right angles to the line p ¢; which is the
centre line of the crank-armg hand 4. .

“The two -crank-arms, b and 4, of the shaft «, are
joined, at their outer ends, to the two crank-arms &
and I, of the shatt b, by ball-and-socket-joints, whose
centres are, respectively, at the points of. intersection
of the ceptre lines of the erauk-arms so joinzd to-
gether, the crank-arm h being conneeted, by its ball 7,
to the crank-arm k, by its socket-box 8, and the crank-
arin 4 being similarly connected, by its ball ¢, to the
crimk-arm [, by its sucket-box w. | =

The ball-and-socket joints » s and ¢ « are ‘properly

- orank-wrists,” connecting the crank-arms together

in pairs, by universal pivot connection, and they are
the points at whicli motion and power are transinitted
from the appendages of  one shaft to the like append-
ages of the other shaft. * __ -
“Each of the pair of crank-arms, & and k, is of ex-
actly equal length, measured in a straight line, drawn
from the centre point.of their ball-and-sacket joint,
to the centre points of their inner-end pivot-pins; and -
similarly, each of thie pair of crank-arms 4 and ¢ must
‘be of exactly equal length. = |
~ Thus, the line » w is the length of the crank-arm -
h, and the equal line » z is the length of the erank-
arm % ; and similatly, the line y-w is the length of the
‘crank-arm 4, and the equal liné y 2 is the length of
the crank-arm L . | ' o
To aid in describing the principles of construction
and operation of the device, reference will now he made
to the red-ink diagram lines on the figures.
2 « is the-axis-line of the shaft a; |
¥ ¢ is the line of the shaft &; and

d is the point of their intersection. |
¢ f' is a line, bisécting the angle of jntersection’
of the axis-lines 2z @’ and I’ ¢, and it is at an angle of
forty-five degrees to each of them. |
- Mhe centre points, w and z, of the pivot-pins j and
m, are at equal distances from the intersection point-d.
The line ¢ I, passing through the pivot-points w

t

| and z, is at right angles to the line¢ f’, apd 4" is their.

-point of intersection.

"~ The line » w (representing thie crank-arm h).is at
an angle of twenty-two and one-half. degrees from a |
right-angle line to the axis of the shaft @, and the
line v 9, of the crank-arm Fk, is similarly at an angle
of twenty-two and one-bhalf degrees from & right-
angle line to'the axis of the shaft b, so that the angie




2

of intersection of the crank-arm lines v w and v z is
forty five degrees. | | |

The line y w, of the erank-arm 4, is at an angle of
twenty-two and one-half degrees with the axis-line of
the shaft @, and the line ¥ =, of the crank-arm [, is
similarly at an angle of twenty-iwo and one-half de-
grees with the axis-line of the shaft b, so that the an-
~gle of intersection of the crank-arm lines y w and y

z is forty=five degrees. | |

§ 7 is% circle, whose centre is at the intersection

point ¢, and whose radius is the line ¢’ v or ¢ y, the’

line @ ¥ being its diameter. . This eircle 7’ 7' represents
a perfect sphere, in whose ciréumference, a:d. in aQ
plane, of which the line v y is the horizontal projec-
tion, the ceutre pivot-points of the ball-and-socket
joints r 8 and, ¢ # will always move, when the driving-
shaft, of -the'shafts @ and b, is revolved. |

This plane of circular movement of these centre
“pivot-poiuts, is midway between, and crosses at an an gle
of forty-five degrees, and at their intersecting line,

the planes of rotation of the pivot-pins j and m of ‘the

shafts e and .~ - o .
fig. 1 shows the shafts e and b, and the crank-arms,

in one positior of a revolution, aud fig. 2 shows the

sampe it a position one-fourth of a revolution of them
from the position shown in fig. 1. o
The crank-arms h and k%, in the position shown in
fig. 2, being, respectively, partly horizontally ‘'opposite
to the crank-arms ¢ -and I, are not wholly shown in
" that figure of the drawing. o .
When the shafts @ :ind b are revolved to 2 position
of one-half of a revolution.of them from the position
shown in fig. 1, the crank-armns & and ¢ will have ‘ex-
changed positions with each other, and simultaneonsly
the crank-arms k and 7 will also have exchanged posi-
tions with each other. Similarly, when the shafts a

and b are revolved one-half of' a revolmion of them

from the position shown in fig. 2, the crank-arms A

and 4 will have exchanged positions with eacu other,

‘and, in the smme time, the crank-arms £ ana 7 will
have exchanged positions with each other..

In the positions of the crank-arins, shown in fig. 2,

~the dotted lines m” m” show a vertical section threngh
the centte of the crank-arin I, on the line z &, and the

dotted lines ¥ 2 show a horvizontal section through

the centre of the crank-arm I, on the line I 6.

The erank-arns change positions relative to one
another, and to their respective shafts, by rotary and
. pivot movements, as follows, viz: | | |

On - revolving the shafts ¢ and b, from the position
- shown in fig. 1, to the position shown in-fig. 2, or. one-

fourth of -a revolution, all the crank-arms will be car-
ried, by rotary movements, one-fourth of a revolution
around the axis of their respective shafts, and, sinml-
tancously, each of the pair of crank.arms, b and k,
twins inward on its inner-end shatt-pivot, an angle of

fitty-tive degrees, and, at the siwine time, each of the-
' -} ¥ j g 3 . ) . . .

pair of crank-arms, @ and /, twrns outward on its inner- |
end.shaft-pivot, an angle of thirty-five degrees, and,

simultaneously, each crank-arm turns on its outer-
emf pivot, an angle of forty-five degrees, in a direction
of ovement at right angles to its just-described di-

yection of inner-end pivot moveient, and each crank-

arin simultaneously turns on its outer-end pivot an
angle of ten degrees in an inward direction -of move-
ment, at right angles to its other just-described direc-
tion of outer-end pivot movement. -

- On revolving « and h, in the same described - direc-
tion, onc-fourth of a revolution more, all the crank-
arms will be earried Ly rotary movements one-fourth

of a revolution more about their shaft-axes, and, si--

multaneously, each of the pair of crank-arms i and
I will continue its before-deseribed inner-end pivot
movements, amd turn an angle of thirty-five degrees

more on its respective shaft-pivot, and, at the same

time, ‘each of the pair of crank-urms, ¢ and I, will
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continie its before - described inper-end pivot move-
ments, turning an additional angle of fifty-five degrees
on its- respective shaft-pivots, and, simultaneously,
each”crank-arm makes equal and veverse ounter-cid
pivot movements from those just before described of

them in the first one-fonrth of a revolution of « andb.

On revolving ¢ aud b in the same described diree-

tion, one-half of a revolution more, thus completing

one entire revolution of them, all the erank-arms will
be carried by rotary movements one-half of a revolu-
tion more about their shaft-axes, and, simultaneously,
they will all take their fivst-namerl positions of itiner
and onter-end pivoting, (shown in fig..1,) by equaland
reverse inier-end pivot movements, and egual and

similar outer-end pivot movements, to those described

of themin the. first-described one-half revolution of @
and b, | | | |
" Both of the deseribed mmuer and outer-end pivot
movements of the erank-arms are not oscillating or

vibrating pivot movements, in’ which- motion of the
crank-arms is suspended, and their inertia required to

be overcome at each termmination of the pivot move-

ments; but their described pivot movements are-with-

ont such impediments to steady, uniform, and contin-
nous rotary motion, because they are produced wholly
by the onter ends of the crank-aring ipoving fre€ly and

continuoeusly, as described, in a plane of rotation in-
. " " ’ " y -

clined forty-five degrees to,and crossing, as deseribed,

the planes of rotary movement in which their inner

ends move continuously and fieely.  The device, there-
fore, admits of high speed, and uniform, undistarbed,
and continuous rotary motions of the shafts @ and b
and their connecting pasts. | B
Equal and nniform power and motion may be trans-
mitted from oite shaft to the other, as from @ fo b, ab
all points of a revolution of them, by means of the de-
seribed pivoted crank-shatt coupler.  This is evident,

without further analysis of the mechanical principles of

construction and action of the device, when it s con-
sidered that the shafts « and b, and their connecting
parts, ave adapted, as showt: and described, for free
aiud nninterapted movements in their requirved diree-
tions of rotation at all points of a revolation®of them,

and when it is further considered that the deseribel
and shown constructipn ami adaptation of the crank-

arins (which connect thie two shafts, and are the means

‘of transmission of power aud motion from one shity
to the other,) are such, that those crank-arins, which are -
connected with each other, ‘are like and equal, and

have the satne movements and the same mechanical

relagions. to their réspective. shafts for transmitting.

power and motion at’all points of a revolution of then.

- Indrder to produce stemly rotary movements of the
shafts @ and b, arid their connecting parts, without
shaking or jarring on their supporting journal-Doxes,

d and f, the erank-acins and their appendages on each
shaft st be -balanced at all noints of a revolution of
the shafts e and &~ | |

There are various ways ahd inodes in which this
nay be done, | |

One way in which each crank-avin and its append-
apes may be independently balanced " at &l points of
a revolution, and at all reguired positions of the shafts

¢ and b, is to extend each erank-arm across its shalt,

so that it 'will, with its appendages, be balanced on its

‘shalt-pivot. The dotted lines, & and 7, in fig. 1, show

gtension aifd balancing of the two crank-armns

Another way of balancing the crank-arms is to ex-
tend each eranl-arm across-its shaft, so that the cen-
tre of gravity of the two parts of the two crank-arms,

lying on the one side of their shaft, shall be, at all

points of a revolution, the siune distance out at right
angles froni the axis of their shaft, as is the.centre of
pravity of the two parts of the sunetwo crank-wms ly-
ing ot the other opposite side of the shatt. Such a way

a



of balancing is shown in fig. I, where the centre of grav-
ity of that parg of the crank-arn &, and the extended
part ¥ of the erank-mm 4, Iving dpr ¢heir side of the shaft.
&, is the same distaneé ont in 2 right-angle line from the
axis of the shaft a, at all points of a revolution of a,
‘as is the centre of gravity of that pmit of the ¢rank-
arm 4, and the extended part IZ of the crank-urm h,
lying on the opposite side of the shaft a. -
~ One mode of balancing the crank-arms is to make
one crank=arm and its appendages balance-the other
opposite craurk-um and its appendages on the same
shaft, at'all points of a revolution of the-ghatts.

In the position shown in fig. 1
selves balance each other, because they are alike in
‘congtruction, and have opposite and like relative posi-
tions to their respective shafts.  Buf, in the position
- ghown in fig. 1, they would be out of balance, because
they have different relative positions to theiv shafts,

“and their centres of gravity are consequently at un-.

equal distances from the axis of the shafts.

Balancing the erank-arms of each shatt by this de-

seribed mode-of balaneing, may be done in one way,
by proper disposition of weights attached to the grank-
arms. Iigs. 1 and 2 show such use of weights.

The weights m’ and @, on thie crank-arms b and ¢
of the shaft «, and the weights o’ and ', on the crank-
arms %k and [, ave for. that purpose. They are,” as
shiown, adjustable both longitudinally and at right
angles to their respective crank-arms, but they may

be adaptéed for ouly one of those adjustiments, or for

fixed, non-adjustable attachment to their respective
crank-apws, and aceomplish the same required resuit
of balancing. | | | ~

The weights are similar and equal, and are plaécd

similarly on their arms, at equal distances from their |

“juner ends, so that when one erank-arm is swung fur-
‘ther out from its shaft than the other crank-arm on

the sume shaft is, the attachied weight of the foriper.

is thrown nearer the shatt than is the attached weight
of the latter arm, as shown in fig. 1. o

 In such-described use of the weiglits, it is necessary, .

~ that in the position shown in fig. 1, the centre of
gravity of the one crank-arm, and its added weight
and its appendages, shall be at a point in 4 line pass-
ing through the centre of their shaft-pivot, opposite

to ard at the same distance out from the axis of its

shaft, as is the centre of gravity of the opposite crank-
arm, its weight and appendages.

Thus the centre of gravity of the crank-arm &, its .

weight ', and other appendages, when at the point

¢, will, at all points of a revolition of the shaft a,.

balance the erank-arm 4; its weight W', and its other
- appendages, when the centre of gravity of the Jatter
“is at-the opposite point . N 3

Similarly when the erank-arm %, its weight o', and

" its other appendages have the centre of their gravity
at the point &, they will balance, as required, the

crank-arm 7, its weight 2, and its other appendages, | . . .
‘than ninety degrees is required to be turned by it,

- when the centre of ‘gravity of ‘the latter is at the op-
posite point 7. | e | .

By the same mode of balancing as last described,

the crank=arms of each shaft may be 80 construected

as to halanee caeh other and their appendages at all

points of a revolation of the shafts @ and b.

Such a way of balancing is shown in fig. 4, in whicl;
the crank-arms are shown eurved at their inner forked
“ends, in such a manner that when one crank-arm of

ope shaft is swung further out from its shaft than is
the otlier arm of the same shaft, the curved inner end
of the former is swung nearer to the shaft tlian is the
curved inner end of the other arin, o thiat the centre
of gravity of the crank-arin o, and its appendiges,
béing at the point ¢, and the eentre of gravity of the
crank-amn o, and its appendages, being at the oppo-
- gite point 2, amd at the sane distance that the point
o' is from the axis of their shaft @ they will balunce

2. they would of them-

3

| the centre of grav ¥
pendages, being at the point 2, and. the centre

i

“shaft_coupler.,

‘ghatt b may also be swung as-on a pivot at the
~z, by means.of making the.se nring-bolts 2" A" " K™
“of the journal-box d pass through and be adjustable

1naking the securing-bolts j” j” 5.
fpass through dnd be adjustable in siwikw carved

-of a revolution,
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| each otherat all points of arevolution; ﬂhd, simiiaﬂ-y,

ity of .the erank-arm ¥', and ifs ap} |
0
giavity of the erank-arm &, and its appendages, being

at the. opposite point b”, they will also balance each

othier .at all poiuts
and b, |
In similar constimetion of the crank-arms, as shown

in fig. 4, if weights ave required to balance them, they

of & revolution of the shafts a

“may be used either on the inside of the crank-arms,
‘as- the weights ¢’ ¢’y.on the crank-arms «' o/, or on

s

the outside of the crank-arms, as the weights 1

oh the crank-arms ¥’ .a@". o

In fig. 4 is shown a'mode of connecting the. outer
ends of each pair of crank-arms together by pivot-pins,
which may be used, in some- cases, in snbstitution for
the deseribed ball-and-socket-joint connection of thewn,

bLut. not with equal advantages of acenracy of move-

ments in transmission of power and wotion, and dura-
bility of the connecting-parts. | |
In the outer end of the crank-arm 20'is secured the

pivot-pin ¢, set in the line ¢ f7, centrally with its

crank-arm, It passes through. the souter end of the
crank-arm a”; connecting it -to the crank-arm ', and
forming a pivot for it toturnon. -
“_To admit of both of the before-deseribed outer-end
pivot movements of the connccted crank-arms, the.

pivot-pin ¢” must not only be made to turn, but also

to rock in the end of the crank-arm «”, as by enlarged
tapering of the pivot-hole in a", assshown by thé dot-
ted lines @, whieh represent o vertical section-on the

Jine z &, through the centre of crank-arm: o', when

+

lution from the other position shown in fig. 4, =~ -
~ The erank-nrms 2" and % are connected fogether-by- -
the pivot-pin ¢”, similarly as described of the crank- |
arms w’ amd @’ | | - |

The shafts @ and b may be placed. at other angles
than at right angles with each other, and equal and
uniform power and motion be transmitted from' one
shaft to tlie other by the described pivoted crank-

the shafts @ and b are revolved one-fonrth of a revo-

-

‘To do this, and for suitable and c{mven'ient_a_{lj-ust;

‘ments of the shafts ¢ and b, and their. .conmecting- -

parts, 8o as to be well secured and supported in their
proper relative positions, the supporting-plate g is
used, and it is adapted so that the shaft « may be’
swung as on a pivet at the point w, and so that the -
point -

in curved slots 4 ¢ in the plate g, and by means of
474" of the journal-box
slots. & X~ in the plate g. | - |
- “Jn the described adjustments of the shafts to other
angles with each other than a right angle, exich shaft:
should- be swung equally toward the other, if more

and from -each other if less than ninéty degrees is re-
quired to be turned by them.. | | |
~ The construction or adjustment of the described
pivoted crank-shaft coupler may be, if desirable, made
such that the crank-arms of each pair shall be at -
greater. or less angles with each other, and with their
shafts, than those shown and described; but in. all
cases it is necessary that the crank-arms of each pair -
be of equal lengths, and that they have respectively
the sane relative positions totheir shafts at all points

F

Muving the shafts a and b equally and '-simllarly in

a longitudinal direction, either inward or- outward,
“would be such an adjustiient of the device as would
make the crank-arms of each pair at greater or less
angles with exch other and with their shatts, and the
crahk-arms of each pair would be wf equal lenygth,




and have the same relative positions to theirshafts at
all points of-a revolution, and when. so adjusted, the
device could be used to transmit equal and uniforn
power and motion - from the one shaft to the c.tlmr
~similarly as before described of it

o enable Jongitudinal adjustments of the shafts @
and b, ..ulJu*-,mhle collars may be attached to the shafts
@ .md D, or to their hubs ¢ and ¢, on both gides of the.
Jumml—bowb d and f, and the blmftq be adjusted, as
required, longitudinally, by moving the collars equd]ly
out or in on their hubs or shafts.

1 th)a, just betore-described different mnstmctmn t
or adjustment of the crank-arms, the centre pivot-
puints of the otter ends of tlle-cmnk-m‘ms woiuld not

move in a true circle, as they do when econstructed |

and adjusted as shown in the drawings.
~ One pair of the erank-arins, as- & and %, or 4 and 1,

“arms hy thf'

may be dispensed with, and equa] atl aniform mutmn
and power be transmitted by the remaining pair from
- one shaft to the other; but the I]EHCllhed use of the
two. pairs.is most - adv; mm“enus because, when both
pairs are used, the tmnsmm.mn of power and motion
from-one shaft to the other, as from @ to b, is accom-
- plished by distribution and ‘action of eqnal moments
of driving-foree at opposite points, on beth sides of
the '-.Imtta, producing thereby the ver y important re-
sult of a balanced transmission of rotary force from
one shaft to the other, which is evidently not obtmned
b‘f the use of only one. pair of erank-arms. -
. The.supporting-plate g is not indispensably neces-
~sar y, for the described pivoted erank-shatt coupler
may be suitably adjusted and secured in its required
position for the purposes described of it, by other
means of attachhinent of suppdrting jour nal-lmxes. |

le shatts @ and b may be secured to their hubs ¢
and'¢ by any other sunitable and commonly-known
modes of shaft-connection for such purposes.

The pivot-pins j and m may be of any. other desired

.

form of construction which adapts them for their de- |

scribed purposes, and they may be connected to their
hubs ¢ and e in various' ways commonly knowu for
similar purposes. -

The crank-arms may be connected in various Ways
to their inner-end pivots, as by journal-ioxes of any
- known kind, adapted to admlb of the described inner-
eid pivot movements “and action, and they-may be
adapted for taking up wearrof’ their frictional surfaces,
or tor adjustisents.of the inner ends of tlmcmnk-m ms
- to their described required positions. |

The ball-and-socket joints at the onter enﬂs of the

crank-uring may bé muaude adjustable in ways com-
-muuly known, 80 as to enable taking up for wear of
their hILtIUIMI surfuces, or for aﬂmshnents of the
outer ends of' the- mnk—arms to, their déscribed re-
quired positions.

Other modes than tlmqe deqcrlhecl
~ both of construction and of conneetion of ‘the 'mnk-

L

arms to. their shafts or to each other, when both the |

construction and connection of’ the {:I“lllk-al ms adapt
them to pmduw substantially the same deseribed
mechaunical action; in transmission of power and mo-
tion from the oue blnft to the uther, “"lllbll they are
employed to conntect,

1 claim as new, am] cf my inv ention—.

. Transmitting, from one revolving shaft of ma-
clunel y to another, equal and uniform mlary motion
and power at all points: of a yevolution of them,
whether the shafts are set in lines at i ght angles to

each other, or at various other angles of dl\'t*r”'t?lluﬂ '

may be used,

{rom e'u.h other, by imeans of one or more pairs of
pivoted crank-arms, which are employed and adapted
to connect the shatts together, and to produce tliere-
by substantiaily the sxine mechanical action as that
described in the deseribed transmission of rotary ino-
" tion and puwer hom the shalt a to the shaft b

96, 395

2. The emp]m'ment of one or more pnh‘s of pwotedl

rank -arms, for conneoting together two l'em]mng
shafts of m.tclnm;i'x antl this adaptation of each pair
of -crank-arms to their shafts and to each other, sub-,
stantially as sct forth, so tliat the shafts so Cl)llIlELtEd |
may be adjusted and seb in lines -at right angles to
each other, or at various other angles of dt\'elgence
from each utlwr, and equal and nniform wotary notion
and power be transmitted thereby from one shaft to
the otlier, at all pnmts of a revolution of them, sub-

'btantl.:llv as set forth,
3. Joiniig together the outer enids of the crank-

nections which enable the dva{nhed or equivalent
rotary and pivot movemonts-of_the onfar ends of the

1111{-.um-. for the purposes set forth, and I further
Ll.um said mlter-vml connections of tlmmnk-mm'mn
combination with the described inner-end connections
of themn to their shafts, or with other inier-end con-
nections, which enable the described inner-end rotary .
amd 1}11‘01} movements of them, for the purposes seb
forth.

4. The one pair of crank-arms h and k or tlwar
equivalents ¢ and 7, in combination with the shafts &
and b, when the said pair of’ crank-arms is connected
tn'rether and to-the shafts ¢ and b, substantially as
descnhed and for the puarposes set imth.,

5. Th(.. two pairs of erank-arms b k and € 2, in com- -
bination with the shafts ¢ and b, when said (..muk—'mns |
are connected together and to the shafts « and bysub-
stantially as described, and so a8 to enable thereby a
‘Dbalanced transmission of ‘rotary force from one shaft
to the other, substantially as described.

6. The Wb!"‘llt‘s ' and ¢ 9, in combination with
the cr L"lk-m'tlm hiaud kI, wlwn employed substan-
tially as described, and for the purposes set forth. |

7. The supporting-plate g, in combination with the
-deseribed shaft-coupler, with the curved slots ¢7 " and
¢ k", snbstantially as descrlbed, and fur the purposes.
set forth,

- 8. The erank-arns o' and mth their smnhr and
connected crank-arms ¢ and a when constracted
substantially as shown and dvsvnhed, and adapted in
their combination together and with the shafts a@ and -
b, for transmission of rotary force fromn one shaft to
tlw other, as deseribed, and so as to balance each ulher
on ﬂlt‘ll *-h:lf'l' ‘-llb\l‘.lllthlllv as described. -

. I xfemlm'reach crank-arn of the deseribed shaft-
cmlplvr aeross its shaft, so as to be thereby balanced
on its shalft, substautially as described, and for the
purposes set. forth.

10, Extending each crank-arm aeross its s]mfl' S0
“that the two paits of the two eranks-anns lylug on-
the one side of their shatt shall lml:llll:t‘, as required
and described, the two parts of the saine crank-arms
bwr on the nthe.r opposite side of thehr shatt, '

'11. Balaneing the crank-arms on their shafts, by -
means of Wt*l"‘htﬁ, adjusted on and dttdt.hed to the
cranl\-m ms, substantially as deseribed. .
| Constructing the crank-arms Mlhst.mtmlly as
%hmm and described, so that one crank-arm of one
shaft shall balanee, as described, the other opposite.
crank-arm of the si#tme shaft

13. The pivoted crank-shaft muplvr, consisting of -
the hnbs ¢ and e, pivot-pins J anud m, pivoted c¢rank-
arms &t 4 and L? ha]l-—nnd-wt ket Jomrs r 8 and tau,
and palancing-we 1;_.,!:1“"-; - and o ¥, il supported in

| jowmal-boxes d and f, and connccting the shafts ¢

and b, substautially as described; and tm' the purposes.

gt furtll.
MELVILLE GLEMLNb._

Witnesses:. -
Geo. 1. CLEMONS,
Lavra D, CLBMONS.

described commections, or by other con-
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