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" To all whom it ma J cmwem@ . |
- Beit known that we, LEANDRE MEGY J OSE

DE HCHEVERRIA, and FELIX BAZAN, of PEI.I'IS,',
in the Republic of France, have mvented a

new and Improved Internal Spring Coupling

and Brake, of Whlch the follom ing is a specl-ﬁ

fication:
Our couplmg system 18 based on the use of
one or several blade-springs’ suitably curved,

inclosed within a hollow drum' or pulley, and
working by their own expansive force, which
- keeps them pressing  more or less close]yf

againsttheinternal cylindrical face of the said
drum or pulley. This expansive force, inde-

pendent of any extenor action, causes a close

adhesion of thesaid spring to the hollow pulley,
which makes them, asit were, a single piece by

preventing their shdmg on one another, and

this adhesion can only be destroyed by an im-
pulsion from the exterior. Itfollows,therefore,

‘that, if one of the two-mentioned pleces, either

~ the- sprmg or the pulley, is set in motion, 1t

naturally carries along the other one, so long
as the resistances which the latter has to over-.

come are insufficient to produce the sliding of
the said pieces on each other, or so long as the

adhesion between the spring and drum 1s not

destroyed either completely or partmlly by
any exterior action.

Our invention is fullyillubtra;ted in the an-

' nexed drawing. We will first refer to the

our spring coupling and bmke system in its
- greatest mmphclty o

On a shaft, A, is keyed a round plate, B y |
a cam, C. Before this plate B is

bearing
placed a hollwr pulley, D, loose on the shatt.
The sald pulley 1s ﬁtted mth a blade-spring,
E, which is kept in 1ts place by the internal
force of the pulley against which 1t presses
more or less strongly by its own expansive
force, which will constantly aim at bringing-
1t back to its primitive shape. When the
shaft revolves it carries “along with it the
round plate B, which sets the spring in mo-

‘tion by means of the cam ¢, and the pulley |
. follows the motion , being c.:umed away by the
adhesion of the Sprmg 1f the resistances |

which impede the motion of the pulley are |

able £o overcome the fmctmn produced by the

‘pressure of the spring, the latter slides and
‘the pulley-revolves no longer.
‘means, both ends of the spring are brought
nearer to one another, its action on the pulley
will cease, and the latter becomes free. |
‘rope, G, for instance, is rolled round the

spring and pulled at both ends, or only at
‘one, the other end of the rope bemg fastened
at .a steady-point, @, as shown in Fig.
‘would produce the desired effect by contract-
ing: the spring, and, consequently, annulling -
‘the friction resul_ting'_ from 1ts pressure on the
concave side of the pulley D. The latter be-

If, by any

If a

1, 1t.

coming again loose would no longer be carried .

round by the shaft, and could not impel any
other piece. -
the expansive force of the spring would cause
| it to stick onece more to the pulley, the friction
wotuld be réproduced, and the pulley carried

along by the shaft 1t it were to resume its
motion.

As soon as the rope was released

We Wllllzherea;fter descrlbe some of the me-

chanical contrivances which can be employed-
in practice to obtain the same result in a suit--

able manner, and to cause at pleasure the

shaft A and the pulley D to be either bound
| together or independent of each other.
example given is, however, all that is neces-
sary for a proper understandmg ot the prmel
ple of our invention.

- Flgures 1 and 2 of the same, which exhibit |

The

The pressure of the spring on the pulley de-

pends on the strength of the former—viz., of

the area of its tfransverse sectmn-——ou the el&s

ticity of the material, and onthe ratio between
its shape ot fabrication and the curvity it is

forced to assume within the pulley. This
pressure will be the same in the whole periph-

ery, if the size and curvity of the spring have
"been so well caleulated that when forced into
the hollow pulley its shape suits exmtlv the

circular periphery of the latter.
other hand, the friction resultmg fwm this -

On the

pressure. evldently depends on' the nature

| of the materlals employed and condltmns of

| . - .

of the material employed must, therefore be .
considered when mlculatmg the Size fmd- ’
curwty to be gwen to the qI)rmgs, but these
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secondary considerations will not, any more
than sundry other particularsin the construe:
tion of our spring-coupling brake, modify in
the least our system, and it is therefore not
necessary to enter into further considerations
on the subject. But a most immportant remark
to be made is that the friction, and conse-
quently the action, of the spring which is
worked upon by the cam C, is modified ac-
cording to the point of the spring acted upon.
Thus if we suppose the spring provided with.
several catching-bits, b ¢ d, when the cam C
- works upon the spring at b, the effort to be
applied on the pulley to maintain it motionless
must only counterpoise the friction of the
spring on the internal side of the hollow
pulley—that is to say, the total pressure of
the spring multiplied by the coefficient of 1ric-
tion corresponding to the nature of the rub-
bing material ; while, if the cam C works upon
the spring through the catching-bit ¢; the
eftfort to be exerted on the pulley must be
greater. This effort, or the friction of the
spring on the pulley which it must counter-
poise, increases in proportion to the distance.
of the acting-pointof the cam C from the end
b of the spring, till it reaches the other end
d, where it attains the maximum of its power.
This course of reasoning led. us to foresee,
and a series of experiments furnished us with
the proof, that this effect is entirely similar to-
the coiling of a leather band round a drum,
and that the increase of the effort, owing to a
greater.length of the concave segment brought
into - contact with the surface worked upon;
can be ascertained by the same formula as.
that used for leather bands. If; instead of a
single spring, we employ several, the total
pressure on the pulley will: be the sum of the.
pressure of all the said springs, and by work-
ing upon them successively the. same result
will be obtained of increasing: gradually the
tangential effort on the pulley. In the same.
way, 1f’ their action is successively. stopped a

gradual ungearing will be produced. Further, |

1t each spring can be worked upon at different
points, many combinations may be made, S0
as to obtain gradnally and almost insensibly
any required effort. The springs can be placed
either above one another, near each other, or
in any other combined order. The result will
be the same if they can be acted upon at
pleasure either all at.once, or one by one.
The springs placed within a hollow pulley or
drum in the aforesaid shape, can then be used
to produce the elastic keying of the said pulley
on the shaft, the resistance of the said key-
ing depending upon the strength of the springs.
Lhe effort to.be transmitted is, of course,
limited to the efforts which it is possible to .
~1mpart with the faculty of modifying the said
efforts within. limits of a certain extent, to.
throw in and outof gearin a eradual manner—

consequently, withont any percussion—pieces
set on the same shaft or on different shafts,
whatever may be their speed, by graduatin o

at pleasure the efforts to be produced, to regu-

q
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late either the lowering of a load or the speed
of vehicles, or generally of ahy funuing pieces,
since it forms a powerful brake, it§ inhérent
power depending on the very strength of the
spritigs; and it is essentially self-acting, for
they are constantly working, unless by any
contrivance their action be temporarily im-
peded, which action is resumed as soon as the
impeding force ceases. | | _

Now, we will expound some cases of ap-
plications in order to make the mode of work-
ing of our system better understood, and, at
the same time, several of the mechanical con-
trivances which may be used in practice for
anhulling and restorihg at pleasure the action
of the springs. | |

Figures 3 and 4 show the elastic keying of
a cog-wheel, ¥, one of the simplest and most
general applications of the spring coupling-
brake., The wheel F is fitted loosely on:the
shaft A, and carries within its nave; suitably
disposed for that purpose, a spring; E; which
can be worked: upon by the round.plate B,
keyed fast on: the shaft. The latter as it re-
‘volves carries along the wheel through the

‘expansive action of the:spring, or, on the con-

trary, is- carried along by the latter as long as
the resistance to be- overcome shall not ex-
ceed the utmost: effort which can be produced
by the spring. If; through any cause, the re-
sistances increase, the piece acted upon stops,
‘and the spring slides within the hollow of the
‘wheel;- but the cogs will not break off if their
size- be propertionate to.the utmost effort
‘which the spring can produce, whatever may
be the intenseness of the force which is in op-

| position to the motion. - If the spring be pro-

vided with several catching-bits b ¢ d, the
limits of the effort can be modified atpleasure
by modifying the position of the plate B with
regard to the spring, so as to have the said
plate. acting upon any catching-bit one
chooses. The mechanism may be dispose
for this purpose in a very simple. manner.
Here, the object of the spring is not to pro-
duce a gearing; its object is only to attenuate.
the effort of concussion, and to prevent the
pieces from being subjected to efforts beyound
their resisting power. . This combination coi-
stitutes a safety-organ; to preserve the mech-
anism from any breakage, caused either by
concussion or straining work, which. a stiff
keying could not fail to produce in certain
cases. A single wheel or any other working
plece being keyed by means of: the spring, as

| Just described, and placed as near as possible

to . the motive power, would be sufficient to
prevent; such aceidents in.any machiue.

As a speeimen. of the application of the
spring coupling-brake to lifting apparatus, we
give in- Figs. 5, 6, and 7, three views, to wit:
In Fig. 5, an end view, partly in section; in
Fig. 6, a- horizontal section on the line z ,
Fig. 5; and in Fig. 7, a vertical section on the
line y 9, Fig. 6, of a winch provided with said
‘brake. It is composed of a cast-iron frame,
bearing the shaft A, which is hollow, and is




ﬁtted mwmdly with > another: shaft H . on
~Wwhieh is firmly. keyed ; the::cam C, The s&me
.:shaft Hds. carrying. a hand-crank, .. Thecam

_G4as:free in-itsrmovements to. a: certam extent |

betweenithe’ faces of: a.hollow: round:plate;.1,

vwhieh: is;;embodied: with: the :shaft A {and m

- s«which.an aperture.eut - through the:crown al-

ﬁlows thecam G- to-be: 1ntr0duced in:the.inte-
~rior. " The hollow. pulley J; carrying; mwa;rdly
~ the Sprm E,igs fitted loose: onlthe hollow!shaft |

~AL L Ttdas clased onthe other side with a.round |
plate, Jy :similarlyi:loose:on ithe. same: shaft. |
+ he.catehing-bit d, carried-by one end of the |

«spring,-is lodged: i m a.repgess:;cut:inithe erown.:

+of ithe hollow:: plate I. . The-ather:end.of ithe |
»Spring-is.fastened. toithe:cam C-by means of a
ssmallichaing g,.passing: over. an;axle-pin; Ry

imade fast-to:the hollow:plate L. The} shafbA
.in an extension carries-the nutior pinien i,.aet-

:ing upon ‘the links of ithe: chain: and:icast. 1;0
gether withithe pulley. J.

~We will:now desombe ]iow the &ppamhusf

~works. : ‘By. turning: the erank:round-in the di-
~rection:of:the: arrow, (Fig.’ 5, ‘the:;cam O,

-‘mounted on.the same shaft, c&tches the. k]l(}bb -|

vof ithe round - plate I, whleh plate:carries:the
~axle-pin: &, :;md :the. latter is driven:along by |

‘the.cam. The plate pushes forward ‘the spring |

by means-of the cog or catching-bit: d,and |
‘the spring-carries alongithe pulley by VlI'tlle of |
1ts adhesive force; as before explained. i The
pinion will: thereby berevolved andacton the
links of the chain; 8o that:the :load-is raised
up. If at any. moment the handle:is let-loose

“the hollow:plate I, held:.fast by:the-cateh. j, |

-engaged in.the ratohet wheel l;which is keyed

fas'n ontheshatt.A; remains motlonless aswell

~asthe:spring and pulley, and:the latter, being
- retained :by.the adhesive: iorce,fprevents the
.load from moving downward. : Now; by weigh-
ing down on the crank, 8o &s 10 Teverse; lts
movement, the-cam: &be upon:the:small ehain
- ¢,.and, of course the end of the spring fast-

.ened. 130 it, and. the said: spring; slides. a little,
a8 much as is-allowed:: by the:notch ‘mthmﬁ

~which the catching-bit:- d 18 ‘lodged. : If the

‘pressure . De continued the other-end: of. the |:

- spring yields to the action. of the small chain

¢, and comes: nearer::the .end. retained.by:the

-catching-bit, the spring is contracted:-and re-

‘moved from the pulley, which becoming loose, .
-revolves in an inverted: direction underthe.ac-

1t1on of the ].Dde ‘which moves downward, Itis

-evident that bv wel ghm g'more or: less:strongly

+onithe:crank; the sprin g will allow:the pulley
-to revolve more or less: freely, and that: by so

‘simple- a..coutrivance one may - regulate at. |
‘pleasure: the velocity of the descent. : If: the |
crank is left to itself .the. qprmg, bemg at:lib-
-¢rty:to resume its normal position, will again
“adhere to'the concave side of :the: pulley, and

through its a.ctlou the Ioad remams motwn-:
~ |-particularly any more of .them.

- less. |
The: 1mportant 'idvant‘l ges of-our; self-a(*tm g
‘brake will readily be understood. with: regard

‘to.the great simplicity of the working motions,

aud the great security it aﬁords for the. hand

ling: of :the heaviest loads. : The ascending
rmovement-being caused by the. effect of :the
sadhésion: of ; the spring. to.the :pulley, then if
.this. adhesive force was able to:raise: tha load
116 will, lof: course, be able to maintain. it in-sus-
‘pension at any pemod of its-ascent.: The work-
.man; has. no ratehet: to  lift 1 up, no kind of op-
‘eration to perform in which: he could make a
smistake;-he hasonly:to turn.the-erank-round
to, cause, the load .to::ascend, to weigh l1ghtly-
-on.the:same:crank:in a: contr&ry direction in
-order: to cause. the, said:load to' descend; he
1Ay, ab pleasure,: Tegulate. :the: descendmﬂ*
i:speed and stop it at any:moment: by only. let |
ting-goithe handle, h‘wmg no effort to: make,.
no.danger to runy;since the-erank does not re-
rviolve. when: the: load moyes downy 80 'that he
-hasnothing :to preoccupy: his mmd .The al-
08t instantaneous - stoppage: which:.takes
| uplft,ce ‘when:suddenly:letting. loose the handle
cannot:have; any:hurtful.effect on the chain,
for ithe:active :impulse -is employed. only. to
‘cause:the. spring: to:slide -till ithat: ‘lnpulse 1s
sannulled -by:the friction of; the latter on the
pulley. : The. apparatus-cannotbe-overloaded,
for.the:spring:will slide:.as:seon:as:the. effort
for which it was.caleulated is exeeeded, and
the.: pulley willinotrevolve;: c@nsequently if
:the size of .the-chain:.and. . the organs of the
sapparatus.are pmportwnate to this.effort they
.cannot:be broken: by: an overload.

I descent. of :the. load the.shaft .carrying the
pulley of the brake remains:motionless.as. well
as:the: other pieces fitted. within .the said. pul
i-ley,. which.allows of ithe apparatus.being im-
-pelled:; by steam-power:. by-means of a very
:simple.engine with. a single: eylinder,. without
-any-contrivance. for.-reversing the.motion ap-
-plied: directly. to :the frame of ithe winch, the
sSteam-power. being:used: for raising up the
:load. .The letfing down is operated by means
.0of:the brake; the engine being stopped ;. but it
will not be necessary specially .to. debcnbe
such.an. apparatus; since, the:prineciple thereof
18:the same.as. that of the small winch. which
has just:been mentioned,.the oqu change con-
-sisting:in.the: arrangement of the. organs. for
-;regulatmg the apeed and for . tightening
1'the spring—in a word, the details of the mech-
~anism and .the size- of the pieces, on account
-of the heavier.work it-is intended. to p_erform o

- Kig. 8 gives a side view of .a hand hoisting

-itsiconnection with hoisting.chains and welght
| The: object. of .the view is -only..to. show. the
; great.simplicity: of the.apparatus.

-Now, there: are:numerous: mechanical. con-
-ztrwances for:the tightening of thespring from
v which- to. chaose, acuordmg to requirements;
-but the system.is. always.the same, whatever
-the:means.applied, and it is useless to describe
- For instance,

.the:small chain may-be Q,uper&e(fletil by: a. short_

We have-already: stated..that. dumug the

..}j&ppar&tus of .our improved construction, and

-lever . fastened to the circular plate, and. acted_-- L
.upon by the cam.  Wedgescan also.beused,so
&rmnged that, by causing them toentermclmed S
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apertures, thej; drive aside either collar orle- | Many other contrivances could also be em-

vers fastened at the ends of the springs, which
“would be drawn nearer to each other. Many
other contrivances, which it is useless to de-
seribe, could be employed, even such which
will, by the rotative motion itself of the driv-

ing-shaft, obtain the gearing and ungearing of |

the coupling-brake.

Now, it will be also remarked that, contrary
to what takes place in the common brakes, the
tightening of the said brakes can be made to
correspond to the slacking of the spring, so it
willnotrequire any effort, unlessit is attempted
to carry it farther than the limit given by the
free expansion of the spring; and, conse-
quently, the tightening will be performed
quicker than in common brakes. For the
slackening, on the contrary, the resistance ot
the spring, in such case, would have to be
overcome, the said spring always tending to
expand. The slackening movement is, neces-
sarily, performed more slowly, which is ad-
vantageous. The mechanism can even be ar-
ranged so as to have, in some instances, the
brake self-tightening. It will always be per-
formed gradually, as well as the slackening,
and without any concussion. |

In the various applications heretofore de-
seribed for causing the spring to expand or be
contracted we only throw in or out of gear a
loose piece in order to make it connect with,
or independent of, the driving-shaft. Conse-
quently, this system may be employed for any
kind of gearing.

trivances, without tightening or slackening
the springs. In effect, the said springs can be
displaced and brought either from the loose
pulley to a drum in connection with the shaft,
to annul their action, or from the drum to the
loose pulley to obtain, at pleasure, the pres-
ent gearing.

The total pressure required for the work to
be performed may be divided among a certain

number of springs, although it 18 evident that |

each of them may work independently of the
others when introduced into the hollow pulley ;
and that the throwing in or out of gear will
be operated gradually and without the least
shock whatever may be the speed of the shatt
and the effort to be imparted. This effort can,
evidently, be graduated at pleasure by intro-
ducing more or fewer of the said springs into
the hollow pulley. Besides, each spring can
act upon the pulley only after its insertion;

consequently, the moving pieces must pass |

- from rest to motion by insensible degrees, and
with the utmost gentleness. The throwing in
or out of gear can also be obtained without re-
moving the springs from the interior of the
pulley, and without binding or contracting
them, by contriving that the tooth or catch-

An example of its advan-
tageous application would be its use on a pro-
pelling -screw for steamboats; but the same
result may be obtained, by means of other con-

ployed to obtain the same result of annulling
or re-establishing at pleasure the action of the
springs on the hollow pulley or drum; but
whatever the means employed, it will always
be a combination of mechanical organs already
in use, which have nothing to do with the
principle of our invention—the spring gearing
and brake—and it is, therefore, useless to
dwell any longer on this subject. |

The sundry applications, which we have
summarily expounded, seem to us sufficient
to convey to the mind an idea of the advan-
tages to be obtained by the use of our gear-
ing and brake system. . It would be too long
to enumerate the various manufactures in
which it could be applied. We will only
point out some of the most general applica-
tions, besides those already mentioned. First,
as a means of preventing the hirer of motive
power from taking more of the powér than he
is entitied to take. This is easily accom-
plished by using one of our improved pulleys
as a driving-pulley, the driving power where-
of has been previously established and re-
corded. If, for example, it is desirable to
supply a shop with ten-horse motive power
from a line-shaft having, say, one.hundred

horse-power, we take one of our i1mproved

pulleys, which has been previously adjusted
so that the springs will slide whenever a force
of more than ten-horse power is applied to its
periphery, and we place such pulley upon the
shaft of the shop to which we wish to com-

municate ten-horse power from the main

shaft. It is obvious that no more power than
ten-horse power can, under any circumstances,
be taken from the main supply-shaft, because
the pulley aforesaid has been graduated to
deliver that amount of power, and no more.
By the employment of our improvements,
substantially as described, we are enabled
to measure and distribute motive power with
oreat convenience and accuracy. Second,
as an elastic keying in dredging-machines,
rolling-mills, engines of all kinds used for
working metals, and generally in all engines
or machinery exposed in certain cases to great

resistance in the working. Third, as an organ
-of safety in engines of all kinds toprevent the

breaking of pieces through an overcharge ol
accidental work, Fourth, as a brake in lift-
ing apparatus, in vehicles, and in all cases
which require the movement to be stopped or
the speed accelerated. Fifth, as a brake in
machinery for transmitting motion, and in
machines and apparatus advantageously to
supersede not only the common clutch or
coupling boxes, but also the pulleys and
leather bands, the motion being conveyed by
means of our spring-gearing through shafts
and cog-wheels with simplicity and economy.
In a word, our spring gearing and brake is
susceptible of a great many useful applica-

ing - bit which carries them on be removed, or | tions, as well in fixed machines and apparatus
leave them free when it is required to throw
-out ot gear, |

as in circulating engines used in manufac-

tures,
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We must likewise state that we intend to

- employ not only springs such as we have de-
scribed, but also springs of various shapes
composed of one or several blades, whether
the sald springs possess of themselves the re-

quired force, or that their own- force be in-

creased by adding other springs, as also me-
tallic blades either elastic ornot, either straight
or of a curved shape. |

~ Our Invention having been sufficiently de-
scribed in its principle, and illustrated by the
annexed drawing exhibiting various applica-
tions thereof, we declare in coneclusion that
we do not confine or restrict ourselves to par-
ticular forms or shapes of the mechanical con-

trivances hereinbefore described, so long as |

the general feature and character of the said

invention are preserved. | - o
Having thus described our invention, we

claim as new and desire to secure by Letters

- Patent— -

The open band-spring E, applied on the in-
side of pulleys, spur-wheels, or analogous de-
vices, in connection with a cam-piece, B C,
tight on a rotary shaft, as and for the several
purposes described. |

' LEANDRE MEGY.
JOSE DE ECHEVERRIA.
| FELIX BAZAN. '

Witnesses:

DOMBZEVILLE, C. E.,
DESJUARQUETS. |
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