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To all w?wm it m@y CONCEPIL: is also less than the diam eter of ball G. The
. Be it known that we, CHARLES C. PROTHE- plefereble arrangement is as shown in FKig.
ROE and ALRICK H. MaN, of Richmond Hill, | 3—that is to say, the ball is received and re- 55
~ borough of Queens, city and State of New ! tained by the four pe,rellel edges a bed of
5 York, heve invented a new and useful Im- | the slots K M, which meet its eueumference o
provement in Mechanical Movements, of | at equ1d1ste,11t points. - The lever E extends
which the following is a specification. 10ng1tudmallythreun’h the recess and incloses
Ourinvention is anew mechanism whereby the ball G in its slot F, the transverse width 60
- rotary motion may be converted into 1eelpre- of said slot being ﬂ*reater than the diameter |
1o cation motion, or vice versa. ‘of said ball, so t;he,t said ball may havea free
In theaeeompeung drawings, I‘wure 1 is | movement in said slot. It will be observed
a side view of our meehameel movement. | that the ba,llGeensmmtesamev&ble fulerum
Fig. 2 is a top view, nertly in longitudinal | for the lever E. 65
section; and Fig. 3 is a section on the hne 3 3| The reciprocating member of our mechan-
x5 of Fig. 1. | ical movement includes the rods N O, which

Similar letters of reference mdma,te 11ke. pass through guide-brackets P on plete A.
parfs. | These rods Thave enlarged ends, as Q, which
Ais any suitable suppert adapted te retain | are secured between the parallel plates R S. 70
the members of our device in proper relative | The plate S bears against the guide projec-
20 working position, as hereinafter set forth. | tions T on the face of plate A. Intheplates
.1t is here represented as a plate of metal pro- | R S are parallel. and corresponding slots W
vided. with a bearing for the crank-shaft b U, in which is received and retained a ball
and with guides or offsets on one face for the -"V preferably of hard steel. The arrange- 75
purposes also noted hereinafter. It is dis-! ment of the edges of slots W U with reepeeﬁ
25 tinctly-to be understood that we do not limit | to the ball V 18 etmﬂar to that of the edges of -
- ourselves to the use of such a plate as A, but | slots K M with respect to ball G, and ball 'V,
- may substitute therefor any censtmetlon-- as shown in the drawings, 18 1eeewed in the |
which will effect the desired object. | slot Fof lever E in the same wayasisballG. 8o
The crank-shaft Bextends through the plete In lieu of a smgle slot in the lever E receiv-
30 A and is here shown as provided with a han- | ing both balls it is obvious that we may use
dle C, whereby it may be rotated. This han- two separate slots with a ball in each. |
. dle 1s merely one way of eenvemeubly rotat- | Power may be applied either to thecrankor |
" ing the shaft. Any other means may be sub- | toeither of theleeipmeetmﬂ* rodsNO. When 85
- stituted, or when the device is used for con- the crank-shaft B is rotated, as by the han-
35 vertmﬂ' 1eelpreeetmﬂ* into ‘rotary metwn it dle O, then the lever E is of the second order,
. may be omitted altogether. | the load being between power and fulernm, - |
The crank-shaft B carries the emnk arm"_ and theeffect ef rotation of said erenk-ehe‘fble' . -
D, to which is secured the lever E, in which the reciproeation of rods N O. When power go
- lever there is a longitudinal slot F. Theful- | is applied to either of the rods' N O to cause
40 crum of lever I is the ball G, which is prefer- | them to reciprocate, then the iever Eis of the
~ ably of hard steel. The ﬂ'mdeway in which | third order, the power being between the ful-
the ball G is free to move is produced as | crum and the load, and the effect of recipro- |
follows: The prmeetmne H I on the face of | cation of said rods is therotation of the erank- 95
plate A carry a plate J, in which there is a | shaft. It will be obvious that we may read-
45 slot K. _The outer faces of the projections | ily place the fulerum between the powerand
" H I extend beyond the plate J, so as to form | the load by merely substituting the ball G

. a recess, which is closed by a pleteL bolted | and its associated parts in the pleee of the
on said faces. Inthe plate Lisaslot M, par- | ball ¥V and its associated parts on-the plate roo
allel and corresponding to the slot K. The A, and in that case whether the power be ap-
o width of the recess or space between plates phed to crank or rods N O the lever will be of
T. and J is less than the diameter of the ball | the first order. We prefer the arrangement
G, and the transverqe width ef the slets K M | illustrated on’ eeeeunt of its eempeetn ess,




~ purposes for which the designated conver-
~sion of motion is desired.

or 0, ‘may be the piston-rod of a 1*e01procat-_
‘ing enn'me and B the main shaft which is

Q)

The invention is applicable to any and all |

‘Thus a rod, as'N

| caused to rota,te, or power may be applied to

~ rotate shaft B, in which case a rod, as N or
O, may aetuate & pump piston or the plunger
| of a press. |

10

. having a movement of vibration and also of
- franslationin a plane passing through its own
longitudinal axis, a second member having a

o :I'-S

We claim—
1. In a mechamcal movement a member

longitudinal reclproeatm gmovementand dIS-

posed at an angle to the ﬁrst and a freely-

- movable conneetlon between sa,ld memberb

whereby the before-stated movement of the'

20

one 18 suitably transmitted to produce the
before -stated movement of the 0ther sub-

. stantially as described.

2. In&mechamcalmovement acrank- -arm,

—asecond member connected t.hereta and ha,v-

25

30

1&'51011 in a plane passing throngh its own lon-

- gitudinal axis, a third member havmﬂ' & h'm-_
| mtudmal I‘GCIpPOG&tIH‘T motion and dlsposec};

a,t an angle to said second member, and a

- -_freely-—movable connection between: said see--
ond and third members; whereby rotary mo-

~tion of said crank-arm and reciprocating

. movement of said third member may mutu- |
“ally cause one another through the before-
~stated movement of said second member sub-

35

stantl ally as described.

- 3. Ina mechanical movement two meeh*m—' |

ical memberseach having a ﬂ'mdeway, 1n com-

40

. ment of said lever and I‘GC]pI‘OC&tIHﬂ‘ move- |

bination with a loose ba,ll received and re-

tained in both of said guideways whereby one

of said members is permitted a movement of
vibration around said ball and also of trans-
lation in a plane passing through its own lon-
gitudinal axis, and the other of scud members
is permitted a longitudinal movement of re-
ciprocation, substautially as described.

4. In a mechanical movement, the combi-
nation of g lever, a movable f ulcrum for said

lever, a ball, a re c1p1'ocat1n0' member having |

a ﬂ'mdeway adapted to receive and retain said
ball—and a longitudinal slot in said lever re-
eelving said ball—-——whereby vibratory move-

620,302

ment of said member may mutually cause one

another, substantially as described. |
5. In a mechanical movement, alever, a re-

c¢iprocating member disposed at an anﬂ'le to

sald lever, a crank-arm connected to :a,nd ro-
tated by said lever, and a freely-movable con-

nection between said reciprocating member

and said lever; wherebytherotary movement

55

60

of said crank and thereciprocating movement

of said member may mutually cause one an-
other through the vibration of sald lever Sub- |
_sta,ntlally as described.

6. In a mechanical movement, a lever, a

fulerum variable in position W11;h respect to-
~and controlled by said lever, a reciprocating

member, a crank-arm eonnected to and ro- g

tated by sald lever anda freely-movable con-

nection between said reciprocating member
and said lever; whereby rotary movement of

70

said erank and reciprocating movement of

| sald member may mutually cause one another
~through the v1brat10n of sald lex er, substan-'

, _tmlly as described.
1ngamovement of vibration and also of trans- | -

7. In a mechanical movement, a 16‘; er, a

fulerum variable in position with respect to

and controlled by said lever, a ball, a recip- .

-rocating member having a n'mdewa,y adapted

to receive and retain said ball, a lever engag-

ing with said ball, and a erank-arm connected
to said lever; whereby rotary movement of
said crank a,nd reciprocating movement of
sald member may mutually cause one another
through the vibration of sald 1ew=~r- substan-
| tla]ly as described.

30

85

8. In a mechanical movement, a lever, a

ball - fulerum therefor movable in a fived -

guideway and controlled by said lever, a ball,
a reciprocating member having a ﬂ'mdeway

‘adapted to receive and retain smd ball, a le-

ver engaging with said ball, and a crank-dr
con nected to bmd lever; where by rotary move-

ment of said erank &I]d reciprocating move-

ment of said member may mutually cause one
another through the vibration of said lever,
substantially as described.

(/HAS C PROTHEROL

Witnesses: |
JAMES T. NELSON,
ARTHUR D. CLARK
ROBERT MARTIN.
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