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UNITED STATES

ALMON E. NORRIS,

!

PATENT OFFICE.

OF CAMBRIDGE, MASSACHUSETTS.

HOISTING APPARATUS.

- SPECIFICATION forming part of Letters Patent No. 671,425, dated April 2, 1901.
Epplica,tion filed October 27,1900, Serial No, 34;533..' (No model..

Z’o all whom it may concer:

Be it known that I, ALMON E NORRIS, a
citizen of the United States residing at Cam-

bridge, county of Mlddlesex State of Massa-

chusetts, have invented an 'Improvement in
Hoisting Apparatus, of which the following

description, in connection with the accompa-

nyingdrawings, is aspecification, like numer-
als on the drawings representing like parts.

This invention relates to hoisting appara-
tus wherein are employed two ropes for oper-
ating an opening-and-closing bucket—as, for
instance, a bucket of the clam-shell type—
and especiallytothe winding-drumsand their
cooperating parts, the objects of the inven-
tion being to provide an improved form. of

friction-cluteh-operating mechanism, to pro-

vide means whereby the winding-drums may
be moved longitudinally upon the shaftin or-
der to expose the friction-surface when 1t is
desired to renew the same without the neces-

sity of taking the shaft from the bearings, to

provide means for adjusting the shatt in its
bearings to compensate for longitudinal wear,
and to also provide means Wheleby the f110—
tion-surfaces.are prevented from getting un-
duly heated when in use, these ObJths bemfr
accomplished by the mechanism hereinafter
described, and pointed out in the claims.

In the drawings, Figure 1 shows in section
a pairof winding-drums and the driving mech-
anism therefor. Hig. 2 shows one form of
cam mechanism for causing the engagement
of thedrums with the friction member. Figs.
3, 4, 5, 6, and 7 are detail views of ‘the cam
membels forming the mechanism for causing
theengagement of the friction-surfaces. Fw
S is a view showing a modification of the de-
vice illustrated in Flﬂ' 2. Fig. 9 is a section
on the line x x, Hig. 8.
Figs. 11 and 12 show
ferent forms of cam meehamqm embody—
ing my invention.

In most hoisting apparatus of the type
above specified 6w suitable friction-drums
are used, upon which the holding-rope and
the opening-and-closing rope are respectively
wound, the said drums being usually mount-
ed loosely npon ashaft,and suitable meansare
provided whereby either one or both of said
drums may be c¢lutched to the shaft when it
is desired to operate either the holding or the

of devices.

Fig. 10 1s a section

| opening-and-closing rope or both ropes si-
multaneously. _

As illustrated in the drawings, the main
shaft is designated by 2, the said shaft being
suppor ted in any suitable bearings 3 and hav-
ing loosely mounted thereon bhe winding-
dmms 4, each winding - drum comprising a
shell which is suppor ted upon the hubs 5 by
means of suitable arms, as usual in this class
The centml portions 6 of the
shell constitute the rope-receiving portion of
the drum, and each shell or drum has-at its
inner end the flanges 7, which are provided
at their periphery with a conical friction-sur-
face 8. The outside ends of the drums may

‘have the brake-surface 46, on which will op-

erate any usual brake- band 47.
Each drum is driven by means of a fixed

friction member 9, said fr iction member be-

ing rigidly mounted upon the main shaft 2
and carrying at its periphery a flange having
the conical t110t,10n clutch-surfaces 10 Whmh
cooperate with the friction clnt(,h-sulfﬂwes on
the winding-drum, and in the present in-
stance the perlphelal flange on the fixed fric-
tion member 9 is provided with gear-teeth 10/,

which mesh with the gear- -teeth in any smt—
able driving mechanism, (not shown,) though
my invention would not be departed from if
the shaft were driven in any other usnal way.

‘When it is desired to rotate-either of the

drums 4, said drum is moved longitudinally

‘on the shaft to cause the friction clutch-sur-

faces 8 and 10 to engage, when the rotation

of the fixed friction member will be commu-

nicated to the drums.
Itis the common practice in this art to pro-

‘vide one or both of the cooperating friction-
‘surfaces with some suitable irictional mate-

rial—such, for instance, as leather or fiber—

and in the drawings I have illustrated such

friectional material bemg secured to the fric-
tion-surface 8 in any suitable way—such, for
instance, as by pegs 12.

The parts so far described are more or less
common in all hoisting apparatus, and fur-

ther description thereof 1s not deemed neces-
sary.

Asshownin Fig. 1, the apparatus comprises
two OppC)SIte]}T*-dISpObed winding-drums; but
inasmuch as both drums and then C{JOpelat-
| ing parts are alike a deseription of one will
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answer for both, and hereinafter the descrip-
tion will be confined to a single drum, it be-
ing understood, of course, that the same mech-
anism may be employed in connection with
the other drum.

Asstated above, the winding-drum 4, which
with its friction-surface 8 constitutes, in ef-

~ feet, a movable clutech member, is moved lon-

gitudinally upon the shaft when the same is
to be driven by the fixed friction member 9,

which corresponds in funetion to the fixed |

member of a cluteh, and in order to give to
the druin 4 this lenﬂ‘ltudmel movement I have

- provided herein an operating mechanism,coin-

prising two cam members, “which are in the
nature of thrust members, each of said ecam
members being concentrie with and surround-
ing the main LJ:mft sald cam members having
coOperating cam - smfd,ees and one of said
members being movable relatively to the
other, wheleby the rotation of the movable
member operates to give the requisite longi-
tudinal movement to the winding-drum.

In my preferred form of 1nvent10n the fixed
cant member is shown as a sleeve 13, sur-
rounding the shaft 2, said sleeve havmo‘ at
one end a suitable ﬂenee 15, which may be
fastened rigidly to any Smtable fixed abut-
ment—such, forinstance, as the bearing 3—in
any usual way, as by bolts 16. This sleeve
13 has preferablya plurality of inclined shoul-
ders 14, forming one of the cam-surfaces, and
it carries at 1ts inner end the collar 17, Whl@h

1s preferably feathered thereto, the Sa,ld col-
lar 17 being in the natureof a lonmtudmally-

moving thrust- collar, as will be pr esently ex-
pla,med and the sleeve 13 also acting as a

“thrust member.

The movable camm meémber is in the nature
of aring orsleeve 19, surrounding the sleeve

13, the said ring having a plurality of in-

clined shoulders 20, which codperate with the
shoulders 14, the sald shoulders 14 and 20 con-

- gtituting cooperatmﬂr cam-surfaces.

45
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1t w1ll be readily understood from the above.

_ description that the rotation of the movable | tion wherein a plurality of inclined cam-sur-

cam member 19 upon the fixed cam member
13 will 1mpart to the thrust-collar 17 a lon-

ogitudinal movement, and said longitudinal

mevement will be eommumceted to the hoist-
ing-drum by any suitable mechanism.
I have herein shown the thrust-collar 17 as

(,hnatlen to the shoulders 14 and the ring or
movable cam member 19 has the shouldels 21,

which are oppositely inclined to the sheuldere- |

20 and which codperate with the shoulders 18
of the thrust-collar 17, the two shoulders 20
21 forming between them a wedge-shaped pro-
jection on the interior of the cam member 19,

which plays in the groove between the shoul-
ders 14 13 on the ﬁxed cam member.

T'hese
inclined shoulders upon the thrust-collar 17

‘and the codperating shoulders upon the ring

) o o o 671,425

struct the thrust-collar 17 with a plane shoul-
der against which a suitable plane shoulder
on the movable cam 19 will abut, or I may
omi1t the collar 17 and allow the ring 19 to
bear directly against the mechanism between
it and the drum, these embodiments of my

| invention being illustrated in Figs. 11 and 12.

I

|

In Fig. 11 the thrust-collar 17', which corre-
| sponds with the thrust-collar 17 in Ifig. 2, is
provided with the plane shoulder 18/, with

which a plane shoulder 21’ on the movable
cam member 19" codperates. In Fig. 12 an
embodiment of my invention is illustrated
wherein the thrust-collar 17 is omitted, and
the movable cam 19" has the plane surface
21", which bears directly against the hub of
the drum. In both of these forms of my in-
vention the codperating cam-surfaces 14 and
20 are the same as in Fig. 2. I prefer, how-
ever, to make the cam members of the form
illustrated in Figs. 2, 3, and 4, since I get a
greater longitudinal movement on the drum
for a corresponding circular movement ef the
movable cam member.

Although I haveherein illustr ated a plural-
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ity of 1n011ned shoulders or cam-surfaces on

each cam member, yet my invention is not
limited thereto, as I might constructeach cam
member with a single inclined shoulder or

cam-surface, and I consider this construction
as coming within my invention_.

The movable cam member 19issurrounded
by any suitable clamping-ring 23, to which the
arm 24 is attached, the elempmw-l ing serving
to clamp the eperetmﬂ'-arm 24 to the meva,ble

cam member.

The friction develeped between the 000p-
erating cam-surfaces in bringing and holding

‘the friction-surfaces in engagement 1S ¢on-

siderable, and to overcome this I may place
a series of antifriction-balls between the

said cam-surfaces, such balls bemﬂ' desig-

nated by 25. - |
The movement of the operating-arm 24 is a

Jlimited movement, and owing to the construc-

faces are employed it is necessary to confine
the antifriction-balls in their movement to a,
limited space between the bottom and the top
of each inclined shoulder in order that the

balls will not work up the incline to the top

‘and drop over the shoulder 26—for instance,
provided with a plurality of inclined shoul- |

ders 13, said shoulders having an opposite in-

to the bottom of the next incline. Thisis ac-

complished by means of retaining-rings 27,
“(illustrated in Figs. 6 and 7,) said retamel s or

retaining-rings belnﬂ' provided on one face
with an incline 28 of the same pitch as the in-

clined shoulders 2021 and having projecting
Inwardly the stop-lugs 29, between which the
‘balls are confined. As illustrated, the said

stop-lugs are approximately ninety degrees
apart, although, of course, this angle would

‘be varied according to the number of inclined
-cam-surfaces upon each cam member. When

‘the retaining-rings are in position, they are

19 are not essential, however, for I may éon- | placed one between the thrust-collar 17 and

95

100

105

TIO

115

120

125

(30




—

IO

20

30

35

40

0

55

60

671,425 =

the movable cam member 19, and the other | hub of the drum 4 &ﬁd at the other end

between the sleeve 13 and said movable eam
member, as shown in Fig. 2, the inclined faces
28 of said retainers following the ineclined

faces 20 21 of the movable cam member and |

the lugs 29 being over and projecting into the
grooves between the coOperating cam-surfaces
in which the antifriction-balls play. It will
be understood,of course,that when the thrust-

collar 17 is constructed with a plane shoulder

instead of with the inclined cam - faces the
antifriction-balls will be used only between
the movable cam member 19 and the cam-sur-
face on the sleeve 13, in which case, of course,
only a single retainer will be used. As the
movable cam member is rotated the balls will

be given aforward motionapproximately one- -

half that of the movable cam member, and as

“the balls are confined between the stop-lugs

29 each retaining-ring will move with the

balls, and to limit the movement of the balls

I have provided the outside edge of each ring
with a notch 30, in which suitable pins 31 on
the thrust-collar 17 and sleeve 13 play, the
said noteh limiting the movement of the re-
tainers, and the remlnels through the lugs 29
preventm o the balls from becoming dlsplaeed
The antifriction-balls between the codperat-

ing eam-surfaces are not absolutely essential

to the operation of my device, but are prefer-
able,since they reduce the friction and render
the device easier to operate.

- In devices of this class the lowering of the
bucket is generally accomplished by loosen-

ing the friction-surfaces sommewhat, so as to

allow the friction-surface 8 on the drum to

slip on the friction-surface 10 on the fixed

cluteh member, the weight of the bucket un-
winding the rope, and such slipping between
the friction-surfaces operates to wear the frie-
tion material 11, thus making it necessary at
frequentintervals to replace the same. Here-
tofore in this class of devices it has been nec-
essary to-take the shaft from its bearings in
order to withdraw the drum longttudinally
sufficient to expose the friction-surface 3.

This operation takes considerable time, and ;
to provide means whereby the drum may be
moved longitudinally on its shaft to expose

the frietion-surface without lifting the shaft
from its bearings I may provide a longitu-
dinally-split thrust member concentric Wwith
the shaft and located between the drum and
the fixed abutment 3, whereby by removing
the said split thrust member the drum may
begiven its requisite longitudinal movement.

In Fig. 1 I have shown one embodiment of
my mventlon wherein the split thrust mem-
beris in the nature of athrust-collar separate
from the cam members, said thrust-zollar be-
ing designated by 41, and it being shown 1in

section in Fig. 10. This thrust-collar may

be of any suitable construction, it only being

necessary that it should be sphb in order that

it may be readily removed from the shafr,

!

:
i

into suitable recesses in the other part.

against the thrust-collar 17, suitable washers
42 preferably being plomded between the
thrust-collar and the drum to take the wear.

In Fig. 2 I have illustrated another em-

thrast member is part of the eam mechan-
ism, the thrust members 13 and 19 being split
on a line parallel with the axis of the shafft,
the two parts of each thrust member being
detachably secured togetherin some suitable

way whereby they may be 1eadlly removed

from the shaft.
As illustrated in Fig. 3, the thrust member

13 is split on the line 35, the two parts of said

member being held together by the means
for securing it to the ﬁxed abutment. The
t-hr'ust—colla,i* 17 is also split on the same line
and is preferably provided at each side with
lugs 36, which are clamped together by means
of bolts in the usual manner. The movable
cam member 19 is also split, as shown in Fig.
4, each half thereof having one wedge pro-
Je(,tlon thereon, this maunner of sphbtmu' be-
ing preferable because of the greater facility
with which the two parts of said member can
be constructed.

- The clamping-ring 23 of course is split, as
shown in Fig. 9, the two parts being clamped
together in any usual way.

Prefer ably the two parts of the thrust mem-
ber 19 will be held in position by means of
the dowel-pins 38 in one part, which project
In
this form of the invention the separate thrust
member 41 1S ‘not necessary, and hence the
thrust-collar 17 is shown as bearing directly
against the hub 5 of the drum, a suitable
wearing-washer 42 of course being intel*pos_ed
between sald parts.

In Figs. § and 9 I have 1llustrated a modi-
fication wherem the cam-surfaces are in the
nature of codperating screw-threads, the
concentric sleeve 51 having exterior screw-

threads and the sleeve 52 having codperating

interior screw-threads, the sleeve 52 being
clamped to the operating-arm 24 by means of
a clamp-ring 23.  In this form the movable
cain tnember 52 1s connected to the hub of
the drum 5 by means of a separate thrust
member 53, sald thrust member 53 being
similar to the thrust-collar 41 1u Fig. 1, ex-
cepting that it is bolted fastto the hab of the

drum 5 and is also rigidly secured to the

split ring 55, having an annular flange 50,
which plays in a suitable groove in the mov-
able cam member 52, as shown. Theadvan-
tage of this form of mechanism is that it
serves to give a positive longitudinal move-
ment to the drum 1n either direction.

As shown in Figs. 8 and 9, I may make the

fixed cam member 51 and the movable cam

member 52 split, the said parts being prefer-
ably held in place by suitable dowel-pins 57,

in which case the split thrust-collar 53 will

and, as shown, 1t bears at one end against the i not be essential..

70
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In the form of operating mechanism shown |
in KFig. 1 the usual springs 60 are employed.

to dlsenﬂage the friction members.
In the lowering of the bucket the friction

between the frlctlon-eurfa,ces generates con-

siderable heat, and it frequently happens

thatthefriction material 11 becomes so heated
as to be practically destroyed, to overcome
which objection 1 have provided means for
establishing a current of air over the interior

of said friction-surfaces during the rotation
of the drum, such current of air aidingin the

carrying away of the heat generated, and to

assist in radiating heat I preferably prewde

the periphery of the fixed friction member
with a series of radiating-ribs.

~ of the drum is prowded with a series of ap-

20

ertures 48, which communicate with the in-
terior of the drum, and it has been found that
during the rapid rotation of said drum a strong
current of air is established through the cen-
ter of the drum and out through the apertures

- 48, this current of air helpmg to dissipate by

eenveetion the heat generated by friction.
To further assist in the convection of the

“heat, I may provide the flange on the fixed

30
“the peripheral flange on the friction member
9 has a series of radiating-ribs 61, which form

35

40

friction member 9 with apertures 49, leading
to the interior of the drum, the current of air
passing out through said apertures, as well
as through the apertures 48. The outside of

a larger radiating-surface, and thus assist in
redlatmﬂ' the heeb

The above-described cooling devices form

no part of this invention, but are fully de-

scribed and claimed in my copendmg applica-
tion, Serial No. 34,532, filed October 27, 1900.
To compensate f01 lonﬂ'ltudma,l Wear and
to provide means for taklnfr up the slack of
the shaft in 1ts bearings, I prewde sald shaft,
preferably at its end, “with a suitable shoul-
dered member which is movable longitudi-
nally of the shaft, said shouldered member

being limited in its movement by a fixed abut-
ment, and I provide means whereby the said

shouldered member may be secured to the
shaft when in its adjusted position. At the

- right in Kig. 1 1 have illustrated one form of

_50
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adjusting means, which consists of a split col-
lar 70, screw-threaded onto the end of the
shaft, said collar bearing against the fixed
abutment or bearing 3. By turning up the
collar 70 and clamping it by meansof the bolt
71 in 1ts adjusted position it will be obvicus
that the shaft may be adjusted in its bearings
and held againstanylongitudinal movement,

‘it being understood that the shaft has there-

on at its opposite end a fixed collar bearing
against the outside of the opposite abutment.
On the left-hand side of Fig. 1 I have illus-

trated a slightly-different form of adjusting

means which may be employed, if desired, in
place of that above deseribed, wherein a suit- |

able sleeve 72 is feathered on the end of the
shaft, said sleeve projecting slightly beyond
the end of the shaft and being held in place

671,425

by the cap-plate 73, which is edjuetebiy se-
cured fo.the shaft in any suitable way, as by
bolt 74.. By turning up the bolts 74 the shaft

can be drawn longitudinally in the beermgs
and thus adjusted for wear. |

As shown, the sleeve 72 is in the nature of
a winch- head but of course thispartieula,r
form of sleeve 1s not essential.

The central portion of the hub 5 of eeeh
winding-drum is provided with a suitable an-
nular ell-chamber 80, which 1s fed with oil
from the oil-cup 81, the oil-chamber furnish-
ing means for feedmﬂ' a considerable quantity
of oil to the shatft at once, thus avoiding the

‘necessity of frequent lubrication.
The flange 7 |

‘The structure may be modified in various
Ways without depertlnﬂ' frem the epl rit of the
mventlen |

-Having described my 1nvent10n what I
claim, and desire to secure by Lettere Petent
i8—

1. In a hoisting apparatus, a shaft, a fric-
tion-drum loosely mounted thereon, a cluteh

| member fixed to said shaft, a fixed non-rotat-

ing abutment, and thrust dewees concentric

| with the sheft between the abutment and the

friction-drum, said thrust devices including
a split and separable thrust member and co-
operating cam-surfaces, one of which is rigid
with the abutment, and means to turn the
other cam-surface ebeub the shaft, whereby

the drum is moved longitudinally to cause its

engagement with the clutech member, the split

| thrust member when removed from the shaft

permitting the separation of the friction-drum
and the clutch member without ta.kmn' the

{ shaft from the bearings.

2. Ina hoisting appamtus, a shaft, a cluteh
member fixed thereto, a friction-dr umloo_eely
mounted thereon, and means for causing the
engagement of the friction-drum and fixed
clutech member, said means comprising coop-
erating cam members concentric with the
shaft, a fixed non-rotating abutment to which
one of said cam members is fixedly secured,
and means to turn the other cam member

‘about the shaft, one of said cam members be-

ing split and separable whereby it may be re-
moved from the shaft to permit the separa-

‘tion of the drum and clutch member without

taking the shaft from the bearings.

3. In a hoisting apparatus, a shaft, a clutch
member fixed thereto, a friction- drum loosely
mounted thereon and constituting a movable
clutch member, and means concentric with
the shaft for causing the engagement of the

c¢lutech members, ea"td means comprising fixed

and movable cooperetmg ¢cam members, one

of sald cam members surrounding the other,
-and both of said members being split and sep-

arable, whereby they may be removed from
the shaft to permit the separetwn of the cluteh
members.

4. In a hoisting apparatus, a main shaft, a

drum loosely. mounted thereon, said drum
‘having a friction-surface, a clutch member
fixed on said shaft having a codperating fric-
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tion-surface, means for moving the drum lon-

IO

20

30

oitudinally of the shaft, said means compris-
ing codperating cam-surfaces concentric with
the main shaft, means to move one ¢am-sur-
face relative to the other, antifriction-balls
between said cam-surfaces, means to retain

said balls in their operative position, a fixed

abutment limitingthelongitudinal movement
of one of said cam-surfaces, and a split and

separable thrust member between the abut-

ment and the drum. | |
5. In a hoisting apparatus, a main shaft, a
drum loosely mounted thereon, and having a

frietion elutch-surface, a clutech memberfixed

to the main shaft, and having a codperating
friection cluteh-surface, means to move the
drum longitudinally of the shaft, said means
including fixed and movable cam members
concentric with the shaft, said fixed cam mem-
ber comprising a sleeve having an inclined
shoulder, a thrust-collar longitudinally mov-

able on said sleeve, and a movable cam mem-

ber having an inclined shoulder, the said cam
members both being split and separable,
whereby they may be removed from the shatt,
the rotation of the movable cam member serv-

ing to give the drum the requisite longitudi-

nal movement.
6. In a hoisting apparatus, a main shaft, &
drum loosely mounted thereon, said drum

‘having a conical friction-surface, a clutch

member fixed on said shaft, and having a co-
operating friction-surface, means for moving

~ the drum longitudinally, said means includ-

35
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ing fixed and movable cam members concen- |
tric with and surrounding the shaft, said fixed

member comprising a sleeve having an in-
clined shoulder, and a thrust-collar movable
longitudinally on said sleeve, and having an
oppositely-inclined shoulder, and a movable
cam member having a wedge-surface, and fit-

ting between the oppositely-inclined shoul-

ders of the fixed cam member, and antifric-
tion-balls between the engaging surface of
said cam members, whereby the rotation of

~ the movable cam member forces the thrust-

collar longitudinally and occasions the en-

55

cagement of the clutch members.

7. A shaft, a clutch member fixed thereon,
a friction-drum loose thereon and constitut-
ing a codperating clutch member, means to
cause the engagement of said clutch mem-
bers, said means comprising fixed and mov-
able cam members concentric with the shaft,
antifriction-balls between the cam-surfaces

| of said cam members, and retainers o hold
| the balls in place and limit their movement.

3. A shaft,a clutch member fixed thereon,
a friction-drum loose thereon and constitut-
ing a cooperating elutch member, means to

cause the engagement of said clutch mem-

bers, said means comprising fixed and mov-
able cam members concentric with the shaft,
antifriction-balls between the cam-surfaces
of said cam members, and a movable retain-
ing-ring having lugs projecting into the path
of travel of the balls. |

9. A shaft, a clutch member fixed thereon,
o friction-drum loose thereon and constitut-
ing a codperating clutech member, means to
cause the engagement of said clutch mem-
bers, said means comprising fixed and mov-
able cam members concentric with the shaft,
antifrietion-balls between the cam-surfaces
of said cam members, a movable retaining-
ring having lugs projecting into the path of

5
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travel of the balls, and means to limit the

movement of said ring. .
10. In a hoisting apparatus, a horizontal
main shaft, bearings therefor, a clutch mem-

ber rigidly fixed thereon, winding - drums

loosely mounted on said shaft at either side
of said clutch member and adapted to be

' moved longitudinally to be clutched to said

cluteh member, said shaft having at one end
outside of the bearings a fixed collar, and at
the opposite end outside the bearings an ad-
justable member having a shoulder adapted
to engage the bearing, whereby the shatt may
be tightened against longitudinal movement
in the bearings. | -

11. In a hoisting apparatus, a horizontal
main shaft, bearings therefor,a clutch mem-
ber fixed thereon, drums loosely mounted on
said shaft at either side of the clutch mem-
ber, means to couple either or both of the

drums to the cluteh member when desired,

said shaft having at each end outside of the
bearings a collar, one of said collars being
ixed to the shaft, and the other adjustable
thereon, whereby the shaft may be tightened
against longitudinal movement.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

ALMON E. NORRIS.

Witnesses:
JOHN C. EDWARDS,
Louis C. SMITH.
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