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o To all whom zzﬁ MQil CONCerm:

Be it known that I, RosweLL T. SMITH a
citizen of the United Sta,tes residing at N ashua
in the county of Hlllsborough aud_ State of
New H&mpshlre, haveinvented certain newand
useiul improvements in Electrical Apparatus

for Hifecting Mechanical Movements; and Ido
declare the following to be a full, elea,r and ex-

- act deseription of the mveutlou such as will

10

enable others skilled in the art tu which it ap-
pertains to make and use the same, reference

- being had to the accompanying drawmt}*s and

- .'15_-
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to the letters and figures ‘of reference marked
thereon, which form a part of this smmﬁcatmn
- My 1uvenb10u relates to certain improve-

ments in electrical a,ppuratus for effecting me-
chanical movements in various classes of ma-

chinery-—such, for examp]e, as the cluteh by

which g pulleyr is locked. to a shaft and rota- |
tion imparted from one to the other. -
- It 18 the purpose of my invention to p10V1cle
means whereby movement may be given toa

mechanical elementor device by the make and
break of an electric circuit, said movement
being automatically produced ut a predetel
mined time or times.

It is a further purpose of my invention to S0

construct and combine the parts composing it
that movement may not only be imparted to
a mechanical element at any predetermined in-
stant, and automatically,
shall be held at its limit of motion by a posi-
tive and substantially unvarying force during

-any required period of time, after which 113

35

may be restored to its original p031t10u byau-
tomatic devices.

The invention consists of the several novel
features of construction and combinations of

‘parts, hereinafter fully set forth, and deﬁmtely |
40

pointed out intheclaims anuexed to this speci-

B -ﬁca,tmu the same constltutmﬂ' an 1mprove-

45 -

ment upou an invention for substautla,lly a
similar purpose set forth in an a,ppllcaJJmu
filed of even date herewith.

-Referring to the drawings furmmg part of
this &ppheatwu Figure 1 is a view partly in

- verticalsection and parbl y in diagram. Fig.2 is

50

a side elevation, upon an enlarged scale, of a
porblou of the mechanlsm 1llustrated in Fxg 1.
Fig. 3 is a plan view, partly in horizontal see- |

- tion, uf the parts shown in Fig. 2 Flg 418 | Veuiuon does not dnrer materlally frem thab

-shaft. .

but thatsaid element

ley shown in Figs. 2 and 3. Fig.

carried.
In the said drawmn‘s the refereuee letter A

(No model. );[ .

| a detail view in side elevation of the belt pul o
51s asimil- .

‘lar view of one uf the friction disks or wash-
‘ers by which the pulley shown 1n F1g 4 18

55 R

demguates a’ coutmuously 1evolvmg ‘shaft

driven by any suitable means.

Upon thisshaft

and Spllued toitare mounted disks B, betweeu )
which is placed a pulley, G, Wthh is loose
upon the shaft, but is clasped between the
‘disks B, which are forced against the vertical -
faces of said pulley by means presently to be.
~described, sufficient -frictional contact being
produeed thereby to cause the disks to carry

6c

the pulley with them as they revolve with the -

ment to which movement is to be 1mparted—-——

oted between its ends, as at e, to a Su1table

Over the pulley C is carried a belt, D,
one end of which may be attached to an ele N
as, for example, to one end of a lever, B, piv- B

support—or the belt may be attaehed to one .

| arm of a‘bell-crank, E’, interposed between the -

belt and the lever E Whereby the line of strain

~of the belt is. chenged from a vertical to a hori-
The other end of the. belt _-‘; -

zontal direction.

may be attached to any convenient part of the
machine-frame, or to any convenient support, -

(represented by ,) sufficient slack being al-

lowed to prevent the belt being drawn closely

against the periphery of the pulley, whereby =
the latter may have confinuous. revolumou'}_ o

without produecing strain upon the belt.
‘The letter G represents a lever pivoted be-

the lever H.

proximity to but not in actual contact with,

degree of frictional contact will be pruduced
betweenthe two extending overthat portion of
the pulley lying between the roll Iand the point

‘where the belt leaves the pulley on the oppo- |

site side, causing sufficient strain npon the

belt to Operate the lever B. - Thus far the in-

95 -

| tween its-ends to any suitable support located

‘upon that side of the pulley most remote from -

_ In one end of this lever is jour-
naled a roll, I, which is nor mally in close .

‘the belt D, uot far from the point where 113'.9 L

| leaves the perlphery of the pulley.. It will be =

seen that if by any means theroll I.be thrown. =~ -

against the belt with sufficient force to press

1 it lightly against the revolving pulley a high

100




2

IO

- formed is partly closed by plates P, formed of

I5
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" of the plates P is an elastic finger, S, which

30
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“ing-rolls §* for feeding the sheet, the lower

50 |
“whereof may be varied by a set-serew, 3%, pass-

55
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‘armature L and actuate the lever G.

‘mechanism, whether the same be near or re- |

‘material and supported upon insulated bear-

same vertical plane with the spring-finger S.

shown in my concurrent application men-
tioned above. Upon the other end of the
lever G is mounted an armature, I, and oppo-
site thereto, within a proper distance, 18 placed
an electro-magnet, M, having a core,m, which |
will, when the magnet is vitalized, attract the

The reference-letter N designates a table, or
other suitable support, which may be located
at any point relatively to the remainder of the

mote. This table is divided between its ends
by a broad transverse cut, and the gap thus

hard rubber, gutta-percha, or other non-con-
ducting material, a narrow transverse open-
ing, n, being left between the adjacent mar-
gins of said plates. Directly over this open-
ing is placed a bar, R, formed of conducting
ings. Mounted upon the under surface ot one
will, when no object is interposed, spring into
contact with the bar R. This bar and the
finger S both lie in the same circuit with the
magnet M, one end of the wire of the coil be-
ing connected to the bar R and the other to
the positive pole of the battery By, the nega-
tive pole being connected by another wire to
a binding-post, s, which attaches the finger S
to its support. By this arrangement it will
readily be seen that the circuit will be com-
pleted by contact of the finger S with the bar
R. Over the surface of the table is fed, by any
suitable means, a sheet, S, formed of any non-
conducting material and having formed there-
in openings O, so arranged that they liein the

The sheet is led under the bar R and between
it and the end of the finger. 'The openings are
cut therein at any suitable interval, according
to the frequency with which the pulley C1s
required to actuate the lever E or other ele-
ment, and each opening is of a length propor-
tioned to the length of time that the belt D 1s
to remain under strain. I have shown feed-

roll being driven by a pulley, S°, on the shatb
of which it is mounted, while the upper roll
is mounted in elastic arms S, the tension

ing through the arm and tapped into the
table. :

The operation is as follows: As the sheet S’
advances,its imperforate portionspass between
the bar R and the finger S, retracting the lat-
ter or throwing it off the bar and breaking
the circuit at that point. The instant, how-

ever, that one of the openings O arrives at the
point of the finger the latter springs through
said opening and makes contact with the bar.
The circuit being thus completed, the electro-
‘magnet M is vitalized and attracts the arma-

ture L, thereby throwing the roll I against
the belt and giving movement to the lever E,

377,413

| or other mech‘anical'_ elemqﬁt-to which the belt

is connected. |

~ As an illustration of one -of the purposes
for which my invention is adapted, 1 have
shown the lever E as having operative con-
nection with a cluteh-box, T, splined upon a

shaft, T/, and adapted to engage, when the le-
ver B is actuated, with the hub of a pulley, T,
loosely
“supposed, therefore, that with such an organi-

mounted upon said shaft. Let it be
zation of mechanical elements 1t 1S necessary
to hold the clutch-box T in positive engage-
ment with the pulley duringa specified period
of time. When the circuit is once made and
the magnet vitalized,the action of the lever 18
substantially synchronous, and after the lever
has been moved far enough (be the distance
oreater or less) to effect a perfect en gagement of

‘the cluteh-box the increased strain on the belt

D will cause the pulley C to slip or turn be-
tween the friction-disks B, which carry it, with-
out in any manner retarding the continuous

rotation of the shaft A and the friction-disks

AS
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splined thereon. The slip of these disks, how-

ever,upon the vertical faces of the pulley car-
ried by them will

required to produce such a slip, and it is evi-
dent, therefore, that during the time the roll
I remains in contact with the belt the lever E
or other mechanical element will be held, after

produce a strain upon the
belt D, which is exactly equal to the resistance

Qo

05

its movement is effected, by a positive and

substantially unvarying force at the point

belt-
pulley and roll-carrying lever be interposed

where its movement is arrested.
It is not absolutely essential that a

between the magnet and the element to which

| movement is to be imparted. Wherethe cur-

rent is strong and the magnet of correspond-
ing power, I may connect the lever Ii, carry-
ing the armature L, directly to the cluteh or
other element, as shown at the left of Fig. 1.
In this, as in the other arrangement described

above, the lever is restored to position the

moment the circuit is broken by a spring or
equivalent device, T". | |

100
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The continuously-revolving shaft A may be

driven by a pulley, A’, mounted upon it and
driven by a cord or belt, A’. The pulley G,
loosely mounted on this shaft and held between
the friction-disks B, splined on said shaft, may
be held, by a frictional contact subject to any
required variation, by meansof nuts B', which
may be turned up against said disks to force
them more closely against the latter. This

115
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construction is shown in Fig. 3 of the draw-

ings, and the specific construction of the hold-
ing-disks and their arrangement in connection
with the pulley C, together with the manner

of connecting them with the continuously-re-

volving shaft, is shown in Figs. 2 to 5, incla-
sive. | | | B |

It is evident that I may use a number of
separate circuit-breakers S with a single sheet,
and I have shown in Fig. 1 two such. I may

125

130




IS

L] %
Ty,

also change the lme of stmm of the belt D by
interposing one or more bell-cranks, E, be-
tween the belt and the element to Whlch mo-
tion is to be imparted; or I may employ ordi-

| nary pulleys instead of the bell-cranks.
The lever G may be restored, after operation,

to its original position by means.of a spring,

I/, which is connected at one end to a stud or |
. I'lgld support, I?, and at the other to the lever.

This spring may be coiled upon a pin, I? rig-
idly mounted in the end of the lever and mov-

‘ing freely in a perforation in the stud L7
As an example of one of the many purposes’"

to which my invention is adapted, I have

shown the lever E connected to a clutch upon |

a shaft, whereby the lever will automatically

- engage and disengage the cluteh, its action and

20

the duration of such action bemg timed and

determined by the perforated sheet N. The

apparatus may also be employed for operating
the key-strikers of a key-board 1Instrument,

- . and for many other purposes.
- I make no claim in this case to the pulley
having a frietion-slip, such matter being re-

served for a separate application. |
Having thus fully described my mventmn

what T elaim as new, and desire to secure by

Letters Patent of the United States, i8s—
1. Inan apparatusfor producing or convert-

ing motion, the combination, with a continu-
- ously- revolvmw pulley ea,rrled by adjustable

friction dewces of a belt loosely carried

around said pulley and attached to the me:

- chanical element to which movement is to be

40
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imparted, a device for clamping said belt upon
the surface of the pulley, and an electro-mag-

net by which said clamp is thrown against the
pulley, substantially as specified. =
2, Inan apparatus for pmducmg Oor con-

verting motion, the combination, with a con- |
-tmuously revolvm g pulley loose upon a shaft,
of friction clamps or disks splined to or I‘Igldf

upon said shaft and clasping the pulley be-
tween them, a belt normally loose upon said

pulley, a cla,mpmg device binding the belt

thereon, an electro-magnet by which said de-
vice 1S aetuated and means, substantially as
described, for autom%bmally ma,kmcra,nd break-
ing the cn*cmt in which said man'net lies, sub-
stantially as specified.

3. In an apparatus f01 producing or con-

“verting motion, the combination, with a pul-
ley and a belt normallv loose thereon of a le-
ver carrying an idle- roll anarmature mounted

upon one end of said lever an electro-magnet

adapted to attract said armatme when v1tal |

| 377 413,_, g

{ armature upon said lever, a

mally

1zed and 2 non- conductmg sheet havmg per |

foratlons of suitable length and arrangement, -
said sheet being fed between dévices by which
the cireuit 1s made and broken by the perfo-

60

rate and imperforate portions, rebpectwely, .

substantlally as specified.” .

4, In an apparatus for produemg or con-
Verbmg motion, the combination, with a pul-
ley loose upon 1ts shaft, of frlctmn clamps or

friction-disks, a belt: normally. 1oose upon said

armature on said lever, and_electro-magnetic - = . -
devices for attracting Sald ar mature, Substan S

tially as speclﬁed

5. In an apparatus for producmg or con-; S

verting motion, the combination, with a con-

' tinuously-rotating pulley carried by {riction-

disks clasping 1ts vertical faces and- having .~ )

‘continuous rotation, of a belt normally loose:
| upon said pulley, a lever carrying an idle-roll
| adapted to bind the belt upon the surface of

8c. -

the pulley, an electro-magnet attracting an | ;

which is arranged an insulated conduetor con-
nected with the magnet and with one pole of

and a non-conducting sheet fed between said

specified.

a support above

35

 the battery, an elastic conductor which nor- . o
| makes contact with the same and - is i
‘connected with the other pole of the battely, Chn e
conductors and having perforations of suit- ~* = .
able length and arrangement substanblally as -

6.--In an af)parabus for producmg or con-__"'_;-'

verting motion, the combination, with a lever
pivoted or fnlemmed between.. 1ts ends and
having an ‘armature mounted upon one end, -

95

of an electro-magnet placed oppositesaid arma-

ture, an eleetrie circuit within whichsaid mag-
net lies, and a non-conducting sheet hamng

100

perforatmns of suitable lenﬂ*th and arrange-. -
ment, said sheet being fed between circuit - -

'makmg and . breaking devices whereby the |
magnet 1s vitalized and the lever actuated at

stated intervals, substantially as sPeclﬁed 105 |

In testimony whereof Laffix my mgna,ture 111. :

presence of two witnesses.

ROSWELL T SM [TH

W’ltnesses
- C. E. P SMITH
C L LOVELAND

55 T
disks splined upon or rigid with said shaft =
-and clasping the pulley between them, and =
| nuts turning upon said shaft upon one or both -~ -
sides ‘of the pulley and bearing against the - -
70
pulley, a lever carrying a device for clamping . -
‘the belt upon the surface of the pulley,an = -
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