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To all whom it may CORCCTTL:

Be it known that I, JOEN STUBBE, of Pitts-
burg,
Pennsylvania,have invented a new and useful
Improvement, in Devices for Converting Mo-
tion; and I do hereby declare the following to
be a full, clear, and exact deseription thereof,
reference being had tothe accompanying draw-
ings, in which— |

Figure 1 is a perspective view of the parts

of myimproved device when separated to show

their construction and relative adjustment.
Fig. 2 is a side elevation of the interlor of the -

casing which containsthe partsof myimprove-

ment, and a section on the line y y of Kig. 4.
Fig. 3 is an end view of a part. . Fig. 4 18 a
vertical axial section of the complete device

on the line z z of Fig. 2. Fig. 518 a vertical
sectional view of the part marked fin Fig. 1.
Fig. 6 is a perspective of one of the two blocks

which are shown movably mounted in slotsin |

the part f. Fig. 7 is a perspective view,

partly in section, of a modification. Fig. 8 is |

a vertical cross-section of one of the parts of
the same on the line z z of Fig. 9. TFig. 91s
a vertical axial seetion of the modification cor-
responding to the section shown 1n Fig. 4.
Fig. 10 is a vertical cross-section of a farther
modification. o |

Like letters of reference indicate like parts
in all the figures. “'

‘The object of my improvementis to provide
a device lor producing an intermittent me-
chanical motion of that kind in which the
driven parts have alternate periods of motion
and rest of determined frequency and dura-
tion, and, further, to provide means for lock-

periods of motion, so as to overcome their
impetus and to stop them immediately. |

In the drawings, ¢ represents the cylindri-
form drum or casing which contains the paris
of my improved device. In the modification
shown in Fig. 1 it is closed at one end and
o-en atthe other, and is traversed by a rotatc-
ry shaft, b, to which the intermittent motion is
transmitted, and which imparts it to the other
which my improve-
ment”may be applied. On the inside of the
casing, and on the shell which forms its end,
is an annular collar, ¢, surrounding and con-

in the county of Allegheny and State of !

centric with the central hole through which
‘the shait b passes.
with a circamferential recess, d, of small ex-
‘tent, and having curved or inclined sides.
There is thus constituted a fixed cam, of which

The annulus ¢is provided

I shall denominate the recessd to bethe *‘con-
centric’’ portion,and the remaining partofthe
periphery tobethe ‘‘ eccentric ’? part.. There-
cess d is preferably situate at the lower end

of a veriical diameter of the annular cam, and

99

60

on the bottom of the casing, directly opposite .
to the recess, is a fizred convex cam, é, whose -

)
apex is opposite the deepest part of the recess,

and whose sides taper thence correspond-
ingly to the inclined sides of the recess.

Affixed to the rotatory shaft b, in a planeat.

right angles to the axis thereof, is a plate, f,
which consists of a circular disk or of a seg-
ment of a disk, as showu in the drawings. The
plate f is provided with two radial slots, & g,
situate in the same diametrical line, and with-
in each of them is mounted a block (shown
in Fig. 6) which is movable in its slot toward
and away from the axis of the plate.
the blocks ¢ k& projects from both sides of the
plate, the projections forming lugs i ¢ and &

|kt The preferable form of these blocks is thab

shown in the drawings, and consists of a sub-
stantially rectangular piece of metal having

transverse grooves on each side. The neck

formed by these grooves fits within the radial
slot in the plate f and prevents displacement
of the block. The plate fis provided with
an annular collar, m, of the same external di-
ameter as the internal diameter of the cam c.

The shaft & and its rigid plate f areso mount-

ed within the casing a that the collar m fits
and has its bearings with the cam-annulus c.

This will eause the end of the latter to abut

against the side of the plate f, and the inner
end of each of the inwardly-projecting lugs &
12 of the blocks ¢ and & to rest upon the periph-
ery of the cam ¢. The corners of the lags ¢
and %* are preferably rounded, so that they
may be easily acted upon by the parts against
which they come in contact. There 18 2 re-

cess, 1, at the upper side of the drum «, and

pivoted within it, as at 0°, is a spring catch or
arm, 0, which 1s sitnate
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on1 the outer side of 1-0

the plate fand tangentially tothe path ofrevo-

| lution of the lugs ¢ and k',
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' On the inner side of the spring-catch o, and [ ient and suitable manner.

312,773

' The disk s is held

diametrically opposite to the line of the apet | away {rom the plate f at the proper rllstance. o
of the fixed cam ¢, 1S a notch D, whloh is de-

signed to seize and con

opposition toit. Thespring-arm o1s confined

- within the recess n by a fixed pin, o, placed

10O

15

sOo as to limit the 1nward movement of the |

spring-arm, while it allows 1t to rest in a po-

sition 1n the path of revolution of the lugs on.
. the blocks 2 and k.

A suitable spring, 7, ex
erts a constant pressure upon the spring-arm
and keeps it normally agamsb Jts seat on the
pin o'

Suppose, now, the pmts to be allanﬂ‘ed as

- Just described, and in the position 5h0w11 in

- Fig. 2, the block ¢ resting on the eccentric

20

part of the cam C and raised by it 1n 1ts slot g,
so that the lug ¢ of the block is con

block, k, 1s also J‘-@Si}ing on the periphery of

‘the cam, the latter block moved inwardly in
- its slot £, and having the outer end of itslug

k* resting on the apex of the fixed cam e. 1f,
now, the spring-cateh o be raised far enough

to release the biock 4, and a rotary motion in

the direction of the arrow be given to the

~ plate f, the lug k*of the block k,bearing against

. the inclined sides of the recess d, will rise
20
- of the cam-coliar ¢, and the two blocks will:

thereout in its slot 2 onto the eccentric part

-eontinue to travel upon this cam for a semi-

33
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Tevolution.

of the spring-catch o, will raise it until the

lag &' 1s in opposition to the notch p, when

the spring-catch will fall upon this lug, and
will contine and hold the block, thereby stop-
ping the rotation of the plate f. At thesame
time the outer end of the lug 4* of the oppo-
site block, 4, will have engaged the side of the

- fixed convex cam ¢, and, as the plate moves,
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will be raised on the incline of this cam, there-
by pushing the block < inward in itsslot g and
into the recess d on the cam-collar ¢. The
locking of the one biock by the spring-arm o
and the arrival of its opposite upon the apex
of the cam e are simultaneous. When the
block has been thuslocked, it is obvious that
its further rotation is impossible without first
disengaging the spring-catch. The rotation
of the slotted plate f is accomplished by means
of a disk, s. (Shown in Figs. Land 4.) This
disk is loosely mounted upon the shafs b, out-
side of and next to the face of the plate f. It
has on its i1nner side a stud, v, which is at a
proper distance from the center of the disk to
be capable of engaging the lugs and " of the
blocks ¢ and & when the latter are raised in
their slots upon the eccentricity of the cam e,

- but so that when the blocksare movedintheir

slots into the recess d of the cam they may be
out of the path of rotation of the stud. The

disk s 1s made integral with a gear-wheel, ¢,

which projects outside of the casing «, and is
coutinuously rotated by a pinion, u; or the

ine the lngs 4" and &'
ot the blocks 7 and £ as the latter come into |

ined by
the spring-arm o, while the lug &’ of the other |

~Ab that time the lug & of the |
‘block k, ecoming into contact with the free end

‘to allow the stud » to .operate the lugs ¢’ and
I of the blocks by means of an annular sleeve,

70

w, which, affixed to the disk and surrounding N

the shaft b, abuts against the outer face of the

plate f. The stud v on the disk 1ssoarranged
relatively to the spring-arm o that, as the disk
rotates, the stud engages this spring-arm and
raises it upon its pivot.

So constructed, the

annular cam ¢, the convex cam e, andtleluws R

2 4% of the Ill()‘i"lble blocks are in one vertlcdl

‘plane on the inner side of the plate 7, these
| lugs being capable of being acted upon by the

SO

cams, while the lugs ¢' I/, the stud », and the
spring-arm p are in a different parallel plane

~on the outer side of the plate, and in a posi-
tion to be acted upon the one by the othel as -

will hereinafter appear.

Suppose the parts to be 1n the 1espect1ve o
| poswmns before described, the disk s to be re- |
volving, and its stad v to have passed the fixed -
1t will
1 revolve freely until it reaches the spring-arm

cam ¢ on the bottom of the casing.

o, which it will then raise on its pivot and re-

with it, thereby causing the plate f and its
shaft b to rotate.

50

lease the lug ¢ of the block ¢ therefrom. Hav- .
ing engaged thislug of the block ¢, the further
revolution of the stud will carry the block ¢

A semi-revolution of these =

parts brings the lug ¢* of the block 7 into con- - -

tact with the side of the cam e, and the lug &’
of the block % into eontact with the under Slde |

of the spring-arm o.
the bloek 7 to move inward in its slot ¢ into
the recess d of theannular cam ¢ and raise the
lag 4" out of the path of the stud », which will
continue to rotate, but independently of the
lug 4. At the same instant the block & will
slip into the notch in the spring-arm o. and
will be confined by it. The latter operation
locks the plate /' and its shaft 6 instantly, as
before described. During the nextsemi-revo-
lution of the disk s it rotates freely from the
point e to the notch p. When 1if reaches the
latter point and has raised the spring-arm o,
it will engage the block & and rotate the plate
and shaft for another semi-revolution, as be-
fore. This operation is continued indefinitely,
each alternate semi-revoiution of the disk s
producing a semi-revolution of the plate f an-
causing it to belocked during the other semi-
revolution of the disk. The shaftd drivesthe
parts of a machine to which an intermittent
motion is desired to be imparted, and produces
in them alternate periods of motion and rest

corresponding to the intermittent motions of

the plate f.

It will be observed from the fmeﬂomn de-
scription that the function of the S0- called
‘‘plate’’ f is to act as lever-arms for turning
the shaft b, to which they are fixed, and t}nb
the purpose of the blocks 7 and #%, IllO‘F"Lble n
slots in these lever-arms, isto aff ord means for
alternately engaging the latter with continu-
ously - 10tating mechanism and disengaging

disk may be actuated in any other conven- | them therefrom. It is evident, therefow, that

100
The cam e will thus cause
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the exact form of these parts is mmlatelml | the gear-wheel, and wﬂl cause the plate to re-

and does not constitute the essence of my in-

vention. The disk s closes the front end of
the casing a, except the recess n, and to cover
this I employ a separate cap, n’. All the parts

of the mechanism are thus inciosed and kept

from the clogging action of dust and dirt.
The modification shown in Figs. 7, 8, and 9
is yet to be described. It consists, essentially,
of a daplication of the mechanismshownin the
preceding figures; and its object 1s to produce
regular and equal periods of rest and motion
on two different shafts, the period of rest of

and duration with the penod of motion of the
other, respectively.

~ The casing ¢ consists of two vertically-di-
vided parts, A and A’, which are mounted
side by side and joined together. The shatt,

which traverses the casing and is journaled

loosely therein, consists, also of two parts, B

and b, the ends of which are connected by a
-Swwel -joint at b,

_ so that each shaft may bhe
rotatory independently’ of the other and with-
out turning the other on 1its axis. On this

shaft, between the two sections of the casing

a, is a gear-wheel, T, driven by a pinion, u,
and looselv mounted on the shaft, so as to be
1ota,t01ythelecm Each side oftheﬂem wheel
is provided with a sleeve, W w, which sur-
rounds the shaft and proj ect-s somewhat from

of the gear-wheel T are constructed similarly
to the casing shownin Fig. 1, the part A" hav-
ing a fixed annular canl, O and a fixed con-

vex can, I eouespondmo Xa(,tls« tosimilarly-
situate pfuts % aud ¢ at the other end in the

part A.

On the Shaft b is mounted a2 slotted phte 7,

and on the shaft B, on the other side of t‘w
gear-wheel T, 18 & similar plate; If, each rig-
1dh mounted on its shaft. The 1‘1dla,l slots of
these plates have movable blocks ¢ k and I K,
like the block shown 1n Fig. 6, and each scc-
{ion of the casing is provided with a splinn-
catch, o O, pivoted-within a recess, # N, in

the chlh of revolution of the inner luus of its
blocks ¢ & or I K. The plates I' / abut against

their respective sides of the gear-wheel T and
against their annular cams ¢ C, so rlm,t the
outwardly-projecting lugs I* K* and ¢° &* of
the blocks I K and 7 &k may rest upon the pe-
ripheries of their respectivecams. Iach slde
of the gear-wheel ' is provided with a stud,
which is sitnate relatively to the movable
blocks in its adjacent plate, F or f, asthe stud
shown in Fig. 2 issituate. -The stud v on one

side of the gear-wheel is, however, diametri-

cally opposite to the situation of the stud V
on the other side of the wheel. The gear-

~ wheel T revolves continuously on its axis, and
it is clear that its studs V o will cause the

mechanism of either part of the drum «, con-
sidered separately, to operate inter mlttently,
as before described. Thus the stud V 1n the
part A’ will engage one of the blocks I K in

the plate F at alternate semi-revolutions of

again to act.
a continual alternation of the rotation of the
‘shaftsoand B, the one moving when the other

The endsof the casing a on each side

both shafts Will be ab rest.

Volve and to rotateitsshaft B cor respondingly.

In Figs. 7, §,and 9 of the drawings the stud
V 18 ShOWI’l as having reached a point at the
bottom of the drum adjacent to the fixed con-
vex cam E, and having caused the block Kto
move in its slot H into the recess of the annu-

lar cam C, so as torelease the stud and to lock

the shaft B, as before described. - At the same
instant the stud v on the other side of the

gear-wheel T, being diametrically opposite to

the stud V, raises the spring-arm o and en-
gages the block ¢, which has been in and con-
fined by the notch therein.

70
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During the next

semi-revolution of the disk T the bEUd v will -

movethe plate fand itsshaft b, while the stud

V., having been released from its plate, will re-
volve fr ee]y without turning the shaft B. At
the end of this senii- 1@?0111‘[1011 the stud v will

have lost its block 7 at the cam e, and caused

the plate / and shaft b to be locked by the en-
caging of the spring-arm o with the block Z.
The stud V, however, has now raised the
Spring-arni O and, II’LV]I]D‘ released the block
I, commences again to rotate the shaft B for
the next semi-revolution, at the end of which
the shaft B 1s locked and the shaft b begins
In this manner there is kept up

1s abt rest, and vice versa. Thisis done in an
easy manuex ,without jar of the parts fmd with-
out lia bﬂ]lV to get out of order.

The device betme described,whether suwle

go

95

100

or double, may be applied to a large numbel a

of me(‘lmmml movements and to large or
small machines, since it can be olaemted at a
high rate of r%peed with certainty and with-

~out losing its hold upon the apparatus.

- The double arrangement shown in Figs. 7,
8, and 9 may be modified so as to cause one

of the shafts b or B to commence to revolve

bef(}le the othm has ce‘l%ed its revolution by

from a semi- (*ncumfelence to aless arc. Thus
if they are ninety degrees apart and the stud
V Dbe in the position shown in Fig. 7, with the
stud v between thespring-catch o and the cam
e, and engaged 1n rotating the shaft b,during
the first qu‘ntm revolution of the disk T thb
shaft b will be rotated,while the shaft B will
be locked. In the next quarter-revolution
In the next the
shaft B will revolve, and in the next equal
period both shalts will rotate, and at the end
thereof the parts will be at the same posmons
as in the beginning.

- My improvement may be modified so as to

105
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produce rotation of the driven shait b during

any desired part of the revolution of the disk

{, instead of during the alternate semi-revolu- -

tion, as I have already described it. Thus in
Fig. 10 1 have shown a device whereby the
disk ¢ acts upon the shaft & during a quarter

of its rotation and permits the shaft to remain

stationary during the other three quarters
thereof. For this purpose the numbel of ra-

130
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dial slots g% intheplate f isincreased to four,
arranged at intervals of ninety degrees from
each other. WWithin these slots are mounted

bloeks 1 2 3 4, similar in construection to the ;

blocks shown in Iig. 7. The recess d on the
annular cam ¢ is extended to nearly three-

quarters of the perinhery of the latter, and

terminates at one end in a somewhat upright
incline, ¢/, about ninety degrees from the notch
spring-cateh o, and at the other end
by a more gradual incline, having its highest
point directly opposite thenoteh p. ''’he con-
vex cam e is elongated correspondingly with
the recess d, having an abrupt inclination, ¢/,
osite the point ¢, and extending thence
around the cam ¢ at a proper distance there-
from to keep the blocks within the recess d
and out of the path of revolution of the stud v.

The operation is as follows: The stud v on
the disk { being in the position shown 1n If1g.
10, revolution of the disk will cause 1t to push
the arm o out of its path and to release the
block 1. The stud, having thus engaged this
block,will carry it forward until the latter en-
cages the cam eat ¢’. It isthen forced by this
cam into the recess d of the cam ¢, out of the
path of revolution of the stud ». At thismo-
ment the block 4, having been raised by the
cam ¢, pushes back the spring-arm o, and 18
held by the notch therein, so as to hold the
Thestud v continues then
to move around the remaining two hundred
and seventy degrees of 'its path, but without
moving the plate f/ until it again reaches the
spring-arm, releases the block 4, and engages

and give the plate f a quarter-turn. 'This op-
eration is thus continued as long as desired,
the stud v engaging each of the blocks in suc-
cession.  The blocks which are not acted up-
on are kept within the elongated recess d and
out of the path of the stud by meansof the cam
e,which bears against them. By varying the
namber of blocks and the length of the cam e
according to the number of revolutions of the

disk ¢ desired to produce a single revolution |

of the shaft b, it is clear that my improvement
may be modified still further. |

In the first six figures of the drawings the
spring r of the catch o is shown as made of a
rubber block or stud, and in the other figures
a spring-wire is shown performing the same
functions. The exact construction 1S nunessen-
tial; but I prefer the former, because it op-
poses a steadier resistance to the action of the

-spring-arm and serves as a buffer to lessen the |

jar of stopping the machinery when the blocks
in the plate f come into contact with the

spring-arm and are locked.

In the use of the word ¢‘disk’’ as designat- 60

ing the continuously -revolving plate which
actuates the lever-arms If or
to limit myself to the precise form shown, since
it may consist of any suitable segment of a
disk.

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. As a device for converting motion, the
combination of arotatory stud, a rotatory shaft
having lever-arms, and lugs or blocks con-

| nected with said lever-arms and capable of

being moved into and out of the path of revo-
lution of the said stud, and a cam for impart-
ing such motion to said lugs or blocks, sub-
stantially as and for the purposes described.
2. The combination, with the stud of a rota-
tory disk,ofarotatoryshaft having lever-arms,
and lugs or blocks connected with said lever-
arms and capable of being moved into and out
of the path of revolution of the stud, whereby
the said stud is alternately engaged with and
disengaged from the said lugs or blocks, and
a cateh for securing anid locking the said lever-
arms when the said stud is disengaged, sub-
stantially as and for the purposes deseribed.
. 8. The combination, with the stud of a rota-
tory disk, ofarotatory shaftbhaving lever-arms
affixed thereto, and lugs or blocks connected
with said lever-arms and capable of being
moved into and out of the path of revolution
of the stud, whereby the said stud is alter-
nately engaged with and disengaged there-
from, a cam capable of engaging the sald
blocks during their revolution and of moving

f, I do not wish

O,
on

70
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them into the path of revolution of the stud, g3

a cam for moving the blocks out of the same,
and a cateh for engaging and coufining one of
the said blocks when the stud is disengaged,

‘substancially as and for the purposes de-

scribed. | |

4. The combination of two revoluble shafts,
each provided with lever-arms having lugs or
blocks capable of motion toward or from the
axis of revolution, with an interposed driving-
disk having driving-studs on each side, and
cams for throwing the lugs or blocks into and
out of the path of revolution of the studs,
whereby an intermittent rotation is imparted
to the shafts, substantially as and for the pur-
poses described. |

In testimony whereof I havehereuntoset my
hand this 31st day of December, A. D. 1834.

JOHN STUBBE.

VWitnesses:
| W. B. CORWIN,
THOMAS W. BAKEWELL.
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