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8 Claims.

The present invention relates to a pre-loaded
spring unit, and to the combination of that unit
with a particular kind of variable speed drive
mechanism.

Within the past few years, the type of variable
speed drive illustrated in Patent No. 1,822,935,
and the type of drive illustrated in Patent No.
2,189,711, have gained wide popularity. Such
drives incorporate what has come to be known as
a resiliently expansible V-pulley, which consists
of a coned disc fixed to a rotatable element, a
mating coned disc axially slidable with respect
to the fixed dise, and a spring urging the slid-
able disc toward the fixed disc. As the slidable
disc moves outwardly against the effect of the
spring, the degree of force exerted by the spring,
of course, increases. It is desirable that rela-
tively heavy spring pressure be applied to the
shiftable disc; but that the degree of that pres-
sure shall vary only slightly between the extreme
positions of the dise. The force exerted by a
short, stiff spring would vary rather widely
within the limits of movement of the. shiftable
disc; and therefore, it has been customary to use
a long, relatively soft spring, pre-compressed to
desired length and efiective pressure. When
such a spring is used, the degree of pressure ex-
erted thereby upon the disc varies only slightly
within the limits of movement of the disc.

Rather heavy spring pressures are used in units
of this character, and particularly in the larger
sizes thereof; and, since there is nothing about
the appearance of a spring to indicate to the

observer whether or not that spring is partially

collapsed from its relaxed position, a spring such
as that illustrated in either of the patents above
mentioned is potentially dangerous to operators
of the machine. If an operator, unacquainted
with the fact that the spring of the unit under
consideration is loaded, incautiously removes
the abutment nut, that nut will iy away from
the unit, when it is backed off of the final thread,
with an enormous velocity; and industrial aceci-
dents have occurred as s result of this situation.

It is the primary object of the present inven-
tion to overcome the possibility of such acci-
dents, and to render a pre-loaded spring entirely
safe in the hands of the user of the equipment.
As an incidental advantage of the present inven-
tion, the spring is housed, thereby preventing
clothing, ropes, the hair of an operator, and
the like from being caught in the rapidly rotat-
ing coiled spring.

To the accomplishment of the above and re-
lated objects, our invention may he embodied in
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the forms illustrated in the accompanying draw-
ing, attention being called to the fact, however,
that the drawing is illustrative only, and that
change may be made in the specific constructions
llustrated and described, so long as the scope
of the appended claims is not violated.

Fig. 1 is a plan view of a variable speed drive
of the character illustrated in Patent No.
1,822,935, but embodying the spring unit of the
present invention; )

Fig. 2 is an enlarged longitudinal section
through the said spring unit;

Fig. 3 is a section through a unit of the char-
acter illustrated in Patent No. 2,089,711, embody-
ing the spring unit of the present invention: and

Fig. 4 is a fragmental illustration of a modi-
fied form of spring unit.

Referring more particularly to the drawing
and to the embodiment of the invention illus-
trated in Figs. 1 and 2 thereof, it will be seen
that we have shown a motor {8 mounted upon
a carriage [l slidably supported upon bed 12,
and movable with relation to the bed by means
of a lead screw 13. On the spindle 14 of the
motor 10 is mounted a pulley unit 15 comprising
a coned disc 16 fixed to the spindle 1§ and a
mating coned disc 1T axially movable with respect
to the disc 18." A belt 18 drives from the pulley
15 to a flat faced pulley 19 mounted on the shaft
20 of a driven machine 21. The spring unit of
the present invention is illustrated generally by
the reference number 22. )

As is clearly shown in Fig. 2, the disc 16 is
preferably provided with an elongated hub 23
brojecting from the coned face thereof, the
outer end of said hub being formed with screw
threads as at 24. The disc {7 is likewise formed
with an elongated hub 25 projecting from its
outer face, and said disc 17 with its hub 25 is
slidably mounted upon the hub 23, being prefer-
ably held against rotation with respect to said
disc 16. The outer face of the disc {7 is prefer-
ably formed to provide an abutment surface 26.

A spring 27 is provided for constantly urging
the disc 1T toward the disc 6. One end of said
spring 27 is received in a housing unit 28 which,
at one end, is formed with an inturned lip 29
providing an abutment surface 30 adapted to en-
gage the surface 26. The opposite end of said
unit 28 is formed with an outturned lip 3!{. The
unit 28 is telescopically mounted within a second
housing unit 32 which is formed at one end with

-an inturned lip 33 cooperating with the lip 3f

to limit relative movement of the housing units
28 and 32 in one direction, The opposite end




2

of the housing unit 32 is closed by a head 34 se-
cured in said housing unit by rivets 35, or the
like, and preferably provided in its inner surface
with a groove 36 for the reception of the adja-
cent end of the spring 27. As is clearly shown
in Fig. 2, one end of the spring 27 bears against
the lip 29, while the other end of said spring
bears against the head 34.

In assembling the spring unit 22, the housing
unit 28 is introduced through the right-hand
end of the unit 32 into telescopic association
therewith. Thereafter, the spring 27 is entered
in the composite housing, one end being’ brought:
to bear against the lip 29. By. suitable means,
the spring 27 is now heavily. pre-loaded by  conr-

pressing the same, from its normal length which.

greatly exceeds the expanded length of the hous-
ing 28—32, to the length illustrated in.Fig: 2.

whereupon the head 34 is entered in the housing.

32 and is secured in place by its rivets 35, or the
like. .

Whien: the head 34 has:been firmly secured .in
position; the unit. 22. comprises’ a: heavily. pre=
loaded spring unit which, however, is entirely: safe:
in the hands of the user, since the spring is:firmly:
and rigidly held against’ expansion beyond the
length illustrated in Fig. 2.

The head 34 is formed: with: an. axial-bore which
is internally threaded as at-37. It.is ta benoted
that, as shown in Fig. 2, the overallllength of the
unit- 227is such . that: the threads 3T may be:en-
gaged with the outermost. threads 38 of the
threaded portion 24 of the hub 23.before bringing
the -abutment . surface 39" into contact. with the
curface 26. In other words, the distarce:from
the -inner end 39 of the threaded. sectior 87: to

the remote end 30 of the housing.unit. 28:is:iéss.

than the distance from-the outer- end- 38. of the
threaded portion 24-of the hub 23° to:the :adja-
cent: surface 26:0f the disc I7: But,.2s the:unit.

22'ig rotated to carry the threads 31 farther.onto:

the- threads 24, the surface 33.comes into.coh-

taet- with the surface 28 before the Head 34 has.

been turned- down- to its. ultimate position: In.

other: words, the distance from  the qu.termostti
end 49°0f the threaded portion 3T to.the remote:

end 38 of the housing unit 28 is greater:than:the.

distance from the outermost- portion: 38 of. the:
threads” 24- to- the adjacent - surface. 28 of the:

disc IT.

THus, no resilient force need be:overcome to-
start the unit 22 into threaded: association. with.

the hub-23. But, as.the unit 22 is:threaded home,
the surface' 3% comes .into:contact. with:the: sur-
face 25 and. the lip. 33:is moved, against: the:

tendency of the spring 21, out. of> contact with.

the lip 31. THus the resilient force of:the spring
27 is:applied to the disc 1T at all times: after the

unit. 22 is threaded -home. But, in: removing:the:

unit 22 from the hub 23, the threaded: engage-

ment between . the unit: and - the hHub: cortinues:

until after the surface 30Chas beeri moved away:

from the surface 28, so that the unit 22 is:inits:

limit. condition .of expansion .before tlhiatiumit:is

disconnected from the threads 24.of the hub: 237
In Fig: 3, we have shown a variable speed drive:

like that- illustrated in. Patent: No. 2,089,711 in-

corporating. a- motor- 53, suitably- mounted- upon.:
the external'wall of a casing 54, with its.spindle:
52 located ‘within-said-casing. A dise 5¥is fixed:

to the spindle 52, while a-dise 54 is: axially- mov-

ablé with respect thereto through the: mediium.aot‘.
a hand wheel 55, secrew 56, and nut 5T, all“as is-
clearly disclosed in tHe said Patent No: 2,089,711

A-belt 58 forms & driving conrection between.-the
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dises 53 and 54 and a pulley consisting of a dis¢
9 fixed to a shaft 60 and a disc 61 axially shift-
able with respect thereto. A spring unit 22, iden-
tical in all respects with the unit illustrated in
Fig. 2, has its head 34 threadedly mounted upon
the threaded portion 63 of the hub 62 of the
disc 59.

In Fig, 4, we have illustrated an obvious modifi-
cation of the spring unit: 22 According to this
modification, the housing unit 32’ is closed at
one end by a head 34’ suitably secured in place
by rivets 35’ or the like, while the other end
thereof is. formed with an inturned lip 33’. The
head 34’ is adapted to bear against the surface
26" of the pulley disc I1’; and a housing unit 28’
is. telescopically” mounted within the unit 327,
being formed with an outturned lip 31’ cooperat-
ing with the. lip- 33’. The unit 28’ is provided
with an inturned lip 30’ of sufficient axial thick-
ness o permit the formation therein of threads
31’ cooperable with:the threads:24’ of the hub
23* of pulley disc:16". :

We claim: ’

1. In a variable speed device, a shaft; a-pulley.
mounted on .said shaft. and. comprising a: coned
dise fixed ‘to said shaft and having an elongated
hub: projecting from its: coned: face; a mating.
coned: disc slidably. mounted:on:said-hub, a’ tubu-
lar casing fixedly: securedom said hub:and:spaced
from: the coned face: of. said: first: disc: by said:
second:dise; & second tubular-casing telescopically
agsociated with said-first-named casing-and.bear-
ing .on. said second-named disc, a.coiled” spring.
received: within:said-teléscoping casings.and urg-

.ing: separation thereof;. and. means. limiting: the.

degree’ of : separation of: said:casings, the abut-
ment for ene end: of said sprimg being: axially
removably.associated-with onerof said.casings:

2. In:a.variable speed’ device,. a.shaft, a:pulléy
metnted: on: said:shaft: and’ comprising . a3 coned:
disc: fixed: to:said- shaft-and .having.an elongated:
hub. projecting from its: coned: face, &. mating
coned ‘disc slidably mounted: on' said-hub;.a tubuz
lar casing fixedly secured-onzsaid -huly and:ispaced.

- fromu. the. coned: face: of: said: first disc: by: said”

secoend dise;- a2 second:. tubular: casing: telescopi-
cally associatedswith said:firstenamed:casing and:
bearingion said:second-named dise, a colled’spring:
receivedowithin said telescoping casingscandiurg~
ing. separatiors thereof; and. mearng: limiting: the
degree.of:relative:movement.of:said casings under
the- influence: of : said: spring: to-hold ‘said. sprimg”
always . unider: distorting. compression, the abut-
ment. for one: end: of: said: spring: being - axially:
removably associated with: one:of said.casings..
3. A preloaded:springcunit comprising: & pairof:
telescoping casing:elements; spring:abutments:at.
the: remote. ends: of: said elements;.and:said:ele-
nrents. being formed- at: their telescoping :ends: to:
provide: cooperating: means:. preventing: ecomplete:
separation of said elements.in orne: direction;.and.
a.coiled spring: received:and: keld . ins said: unit,
bearing: against said: abutmerits. and urging said:
casing elements to: move relatively. inc said. one-
directiom,.. one: of said abutments: being: axially
removably; associated with its casingrelements..
4. A:preloaded.spring ‘unit: comprising-a pair-of:
telescoping casing elemerrts, spring: abutments:at:
the: remote: ends: of “said: elements,” and saids ele=
ments being formed at their telescoping:ends:to:
provide: cooperating meatis: preventing: complete:
separation of said elements in one:direction, and:
a coiled spring received and held: in:-saidiiunit;.
bearihg against said: abutments andc urging said
casifig” elements to mové: relatively irc said . one-
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direction, the normal length of said spring being
greater than the extreme distance between said
abutments, one of said abutments being axially
removably associated with its casing elements.

5. A preloaded spring unit comprising a can
having an inturned lip at one end and an out-
turned lip at its opposite end, a second can hav-
ing an inturned lip at one end, the internal di-
mensions of said last-named lip corresponding
substantially with the external dimensions of said
first-named can excluding said outturned lip, said
first can being telescoped within said second can,
a coiled spring received within said telescoped
cans, one end of said spring bearing on said first-
named inturned lip, and a head secured in place
adjacent the end of said second can remote from
its inturned lip and forming an abutment for the
opposite end of said spring.

6. A preloaded spring unit comprising a can
having an inturned lip at one end and an out-
turned lip at its opposite end, a second can hav-
ing an inturned lip at one end, the internal di-
mensions of said last-named lip corresponding
substantially with the external dimensions of said
first-named can excluding said outturned lip, said
first can being telescoped within said second can,
a coiled spring having one end received in said
telescoped cans and bearing on said first-named
inturned lip, the normal length of said spring
being greater than the expanded length of said
telescoped cans, and a head fixed in the end of
said second can remote from said first-named
inturned lip and forming an abutment for the
opposite end of said spring, holding said spring
always under distorting compression.

7. The combination with an expansible pulley
comprising & pair of mating, relatively axially
movable coned discs, of means for resiliently urg-
ing one of said discs toward the other comprising
a preloaded spring unit including a spring and
two elements respectively engaging separate por-
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tions of said spring, means limiting the degree
of separation of said elements, and cooperative
means on one of said discs and one of said ele-
ments, mutually engageable and operative to con-
nect said element with said disc and to adjust
the relative axial positions thereof, a portion of
said means on said one disc being spaced from
the other of said discs a distance greater than the
maximum degree of separations of said elements.

8. In combination, a rotatable element, a coned
disc fixed thereto, a mating coned disc axially
slidable toward and away from said first disc, the
end of said element spaced from said first disc
by said second disc being threaded, a spring unit
comprising a first housing unit and a second
housing unit telescopically axially aligned but
relatively axially movable, means limiting rela-
tive movement of said units in one direction,
spring abutments adjacent the remote ends of
said respective units, one of said abutments being
removably associated with its housing unit, and
a spring bearing against said abutments and con-
stantly resiliently urging said units to move rela-
tively in said one direction, the abutment of one
of said units being provided with an axial thread-
ed portion cooperable with the threaded portion
of said rotatable element, the distance from the
adjacent end of said abutment threaded portion
to the remote end of the other of said units being
less than the distance from the remote end of said
threaded portion of said rotatable element to the
adjacent surface of said slidable coned dise, but
the distance from the remote end of said abut-
ment threaded portion to the remote end of the
other of said units being greater than the disg-
tance from the remote end of said threaded por-
tion of said rotatable element to the adjacent
surface of said slidable coned disc.

A PAUL B. REEVES.
THEODORE P. KNOEDLER.




