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» 2316972
DOUBLE DRUM HOIST

Frank P. Lawler, Chlcago Ill ‘assignor to Service
‘Supply Corporation, Phlladelpllla, Pa., a cor-
poration of Pennsylvania

Apphcatxon January 3, 1944, Serxal No. 516,836
(CL 254—185)

3 Claims.

This invention relates to a double drum hoist
unit which is especially adapted for use as a
power control unit for the .operation of lifting
cranes and the like. ‘

The object of the present invention is generally
to improve and simplify the construction and op-
eration of double drum hoists; to provide a crane
power control unit which is substantially fool-
proof and which embodies a maximum number of
safety features; to provide a double drum hoist
unit in- which one of the drumis can only be driven
under power in both directions, while the other
drum can optionally be so controlled, or free-
spooled: as conditions require; to provide a .double
drum hoisting unit in which a common reversing
gear set, controlled by a single lever, is arranged
so that it can drive either drum in a forward or
reverse direction; to provide a double drum hoist-
ing unit in which the two drums.and connected
driving mechanism are substantially identical to
permit . interchange of parts and to provide a
crane power control unit which can be completely
controlled by means of only two levers.

The double drum hoist is shown by way of illus-
tration in - the accompanying drawings in which

Fig. 1 is a plan view of the double drum hoist;

Pig. 2 is a section taken on line 2—2 of Fig, 1;

Fig. 3 is a cross section on line 3—3 of Fig. 1;

Fig. 4 is a cross section on line 4—4 of Fig. 1;

Fig. 5 is a cross section on line §—75 of Fig. 1;

Fig, 6 is a cross sectlon on line 6—6 of Fig. 1;
and
Fig.Tisa perspectlve view of the complete dou-

ble drum hoist.
Referring to the drawings in detail and espe-
cially Figs. 1,2 and 7, A indicates a centrally dis-
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shaft {4 and secured on the inner end thereof in a
position where it will mesh and simultaneously
drive the gears |1 and 12 is a.drive gear pinion 16.
Extending through the worm gear pinions 7 and 8
and through the bevelled gears 1l and 12 is a:
countershaft - 16. Splined to said shaft between
the bevelled gears 1t and 12 is a clutch. 1T having
cone faces 18 and i9 formed at opposite ends
thereof, and formed on the inner faces of the
bevelled: gears 1f and 12 are cooperating cone
clutch faces. (8¢ and 19a. A forked arm 20 strad-
dles: the clutch . 171. This arm is secured on a
shaft 21 extending through the central housing A
and the outer end of said shaft is provided with
a selector lever 22, the function of which .will
hereinafter be described. The countershaft (6
extends beyond the outer end of each worm gear
pinion T and 8. These extending ends carry jaw

‘clutches 23 and 24 which cooperate with jaw

clutches 24a and 23a¢ formed on the adjacent ends
of the respective worm gear pinions 7 and'8. The
clutch member 23 is straddled by a forked arm.28
which is secured on a shaft €6. - The clutch mem-.
ber 24 is similarly straddled by a forked arm 27
secured on a shaft 28 The shafts 26 and 28 pro-

ject outside of the housings D and F and the -

outer ends are provided with levers 29 and 30 (see
Fig. 1) which in turn are connected by a link 31.

- The lever 30 is provided with'a knob or'handle 32

30
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posed housing which is flanged at 2 on each'side. .

Secured by holts 3 or similar means to the flanges
2 are a pair of worm gear pinion housings B and
C and secured to the top or upper surface of said
housings are worm gear housings B’ and C’." The
pinion housings B and C are provided with pedes-
tals or bases 4 and b to permit them to be secured

to a suitable frame or support, and the outer ends

of the housings B and C are closed by cluteh hous-
ingsDand¥. .

A ball-or any friction bearing 6 is d1sposed at
opposite ends of each worm gear pinion housing B
and C and in these bearings are journalled worm
gear pinions 7.and 8. Bearing bushings 9 and 10
are secured by flanges 9a and i0a between the
central housing A and the worm gear pinion
housing B and C and in these bushings are jour-
nalléd -a pair of bevelled gears |l and 12.

-Journdlled in the central housing A .is & drive
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whereby both levers 29 and 30 are operated in

unison, When the lever 30 assumes & position in-

dicated as neutral in Fig, 7 both of the jaw

clutches 23 and 24 will be out of engagement. On.’
the other hand, if the lever 30 is swung either

to the right or the left one or another of the jaw:
clutches will be engaged and power will thus be

transmitted to one or another of the worm gear

pinions:T or 8.

Journalled in the housing C’ is a drum dnvmg
shaft 34. Secured on said shaft and intermesh-
ing with the worm gear piriion 8 is a worm gear 35
and secured on the shaft 34 exterior of the hous-
ing €’ is a cable drum 36. Similarly journalled"
in the housing B’ is a drum driving shaft 37, Se-
cured on said shaft is a worm gear 35a which
meshes with the worm gear pinion T and splined
to one end: of shaft 37 is a cone clutch 38 which
is adapted to move into or out of engagement with

_a cooperating clutch face 39 formed in the interior

50

of ‘a housing 40 which forms a part of a cable
drum 4!{. This drum is journalled on a sleeve
extension 42 forming part of the housing B’ (see
Pig. 5). A spring 43 is interposed between the
cone clutch 38 and a thrust collar 44 ‘and nor-
mally functions to maintain the clutch members




- Fig.: 7) formed on the hub 46 of & lever 41.
hub is rotatable on a bearing sleeve 48 carried by:
the housing B’ and when rotated by means of:
lever 41 it moves into or gut of engagement with

it is: possible to- lower-:the -load by :pattially. re= !

T
2
W

38 and 39 in engagemeént. The cluich 38 may,

however, be disengaged by a cam member 45 (see .

a cooperating cam 45¢ forming part of the hous-
ing B’.

shaft. A. rod: 48 :projects

This:

The drum driving shaft 31 is a tubular’
therethrough - and.
through the hub 46 of lever 41. A thrust bearing:
49 is mounted in the outer end of the hub 46 and .
this is engaged by nuts 50 secured on a threaded

2,376 972

it is possible 4o either raise or lower 'the boom
by driving the counter shaft {6 in one direction
or another, said drive being controlled by the
clutch 17 engaging one or another of the bevelled
gears (1 or [2. Whether the boom is being raised
or lowered, power will be required. If it is desired

~to raise or lower a load, jaw clutch members 23

10

extension. of the rod. The opposite end of the..
rod is provided with a head §1 which engages the..

clutch 38. Thus when lever 47.is rotated to,bri‘ng
:the cams 45 and 45a into engagement, clutch 38 is -

moved inwardly or away from the cooperating:
clutech 39 thus causing dlsengagement of thé dnnn';'- -

drive.

tion:of cranes: and:the.like.:

be:raised.or lowered. Thus, one :drum:is pro-:
vided-for:the. purpose-of . raising or:lowering :the:

| boom -and-the other drum: is.provided:for -the.
Experi-: |

purpose <of . raising..or:lowering:a load.:
ence: has..shown:that the:cable :which: controls:

the: raising::or lowering of:a boom::should .be. 0P~

erated through'a self-locking :-worm-gear set-so

up:..and::down.: In.the:present. structure,: the:
cable:drum. 36 is.employed. for .raising and-low-:
ering:.the: boom and. it ¢annot:be:operated.ex-:
cept: by.-a-power drive.:
after: be. referred. to. as:.the.
drum.” -
dropped.with this arrangement.:

i The.:drum indicated at 41 w111 hereinafter be.
| refevred:'to.as:the. “load-line-drum.?

From the foregoing, it will be noted that two
cable..drums: .are: provided.:: Thus the .structure:
. . forms:.a :double :drum:hoist unit which in.this:
- instanceis:particularly -designed :for:the;.opera-..
Inipractically: all:
crane.structures a boom:is:provided :which: must:

‘and . 23a are engaged and.power will' thus be

transmitted from the counter:shaft to the worm
gear pinion 1.. This in furn drives theé.worm

-.gear 35a and shaft 37 and through clutch 38 the

load raising or lowering drum will be driven
and:it: will be power driven either when raising.
or lowering by. engaging clutch 17 with one or
another:.of -the .bevelled gears (1 or 12.: If the
tractor.-motor: should fail while a load is sus- -
pended, drum 4{ may be released as previously
deseribed - by partially  releasing clutch. 38
through.means of the lever 41.- This lever is
connected with lever 22 which actuates clutch
{1 through a rod.224. - .

From: the. foregoing itishould: be noted that

. the.:double: drum-hoist. is. completely:: controlled:

by two levers, to wit, the lever.30:which:through: .
the:clutches 23 ‘and-24 ‘determines which. cable
drum:is :to be :driven, and. the. lever :47::which’

‘controls cluteh:17-and,; through cams 45:and 45¢;

- clutch38:: In other: words; lever 30 ‘controlsiori

30

| _ that.the. boom must always be power:driven both:

35

£

This :drum .willi herein-.
“boom-topping-:
The+ boom cannot be acc1dentallyt

40

This-is- ;

also::power . driven when- raising -or.ilowering.:.a "
load; but:as a.clutchiis: provided as: indicated at. :

38:it is possible..to.free. the..drum: :withirelation:

45

to.the driving .shaft 37 so.as. torender the.drum. :
free-spooling.. Free-spooling of the:drum:is only."
resorted to in:cases-of emergeney:: For instance;-

if the.driving motorfailsrand-a load.is-suspended;.

leasing the.clutch:38:= In other: -words; the double |
drum:heist; here shown, provides:-a boom‘topm ;

‘ping-drum-and .a load-line-drum which.ihave-all’ j

the:safety.features-and desirable gperating: char- |

acteristics. required for.-all:classes ‘of . crane.op- !

eration:and-because .a common reversing :geay.is: '

- employed: all of these desirable features-are-avail-:
! able through the movement of only:-two-controk:

levers; to..wit; a drum-selector.lever. mdlcated ab
30 and.a control.lever indicated. at. 41. :

| - In:wactual.operstion, let:it be assumed:ithat the.
. double .drum hoist, here. shown; is: mounted ‘on: :
. a tractor and.that.power fo operate.thechoist:is: :
. transmitted from :the.:power :take~off:'shaft: rof:

the:tractor to the.shaft:1& of:the hoist.~ Power.

from: the. tractor..motor :is. thus :transmitted to.

[d13
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operate.-the::double: drum- hoist:and: power: may.

be::transmitted. to. either: .cables drum:as. condi=

“tions.:demand. ;. Forinstance,:if it: is:desired.to. |
raise.or lower the:boom; jaw clutches: 2&and 24w

70

will-be engaged so-as.to. transmit power from the.

counter shaft: 16 to: the.worm: gear pinion.8 and-
intermeshing worm:gear 35.: This in turn.trans-.

mits:pewer through shaft: 34 to. drum: 36::and.as.

this:is:connected to:a boom:by.a cable; not showmn;

selects the drum-to be:driven while lever 47 first: -
confrols -the :direction:of ‘rotation:of ‘the drum: -
which:is:driven-and. besides: that ‘controls/ free- :
reeling of one of the drums. : Under normal.con-~: -
ditions: both:drums are positively:-driven-in both:
directions; - a-:safety . factor: which-is:of :consid~.
erable -importance; besides'-that ' the:load :line:
drum-4{;. may--be. rendered free-reeling: in- cases-
of  emergency :or..otherwise.» Both ‘drum. -struc-
tures-and connected. driving: mechanism: is.stb=:
stantially--identical: thus. permitting “interchangs:
ing.of :parts whenever.necessary.: The..drive for.-

- .each:drum is based:on -self-locking worm ‘gears:

(having -a -helix-anglei.of four: degrees or:less).
so that the instant the:drive-through either-worm:
gear. set ‘is' released. by clutch -action: the -con-
neected ' drum - becomes:. automatically - locked.
against. rotation.. In other :words,-the--load:on
either-cable: drum-due to.pullon-the cable -can-
not drive the connected worm: gears. .
_ While this and other features of-my invention
have been more-or:less specifically-described-and
illustrated, T nevertheless wish it ‘understood that
changes may be resorted to within the scope:-of:
the.appended claims, and that the. ‘materialsiand
finish of the several parts employed: may. be.:.

. varied according to.the.experience .of the: manu-

facturer-and. varying.conditions of .use: may de-
mand..

Having -thus: descrlbed and- 1llustrated my Ani=-
vention, what I ‘claim: and. wish to.secure -by
Letters Patent.is:

1. In a hoist of.thé.character:described.a hous-:
ing,.a drive and a countershaft’journaled therein;
a.pairi:of -opposed freely; rotatable bevel ‘gears: -
journaled-in :the housing and. through: ‘which the
countershaft: extends,.a bevel .gear pinion-on:the.
drive shaft and meshing the opposed:bevel ‘gears:
to.drive said gears in opposite.directions; a cluteh
member.on:each of ;the. adjacent. faces -of ~the:
opposed-bevel gears:a . clutch: menber §plinédito:
the.. countershaft: between the: opposed: bevel:
gears, means for: selectively ‘engaging said:cluteh:

- withithe:cluteh: member of: either:of the .opposed;

hevel: gears .to.drivesthe countershaft:in onesdis:
rection:or;the other;a pair.of worm gear plmons&

- journaled.in the housing:and through:which:the -
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countershaft extends, a clutch member on each
worm gear pinion, & pair of cooperating clutch
members splined to the. countershaft, one adja-
cent each worm gear pinion, clutch means for
selectively engaging one or another of said pair
of clutches with an adjacent worm gear pinion
clutch to drive one or another of the worm gear
pinions, a pair of cable drums, and means for
transmitting power from each worm gear pinion
to a cable drum.

2. In a hoist of the character described a hous-
ing, a drive and a countershaft journaled therein,
a pair of opposed freely rotatable bevel gears
journaled in the housing and through which the
countershaft extends, a bevel gear. pinion on the
drive shaft and meshing the opposed bevel gears
to drive said gears in opposite directions, a clutch
member on each of the adjacent faces of the
opposed bevel gears, a clutch member splined
to the countershaft between the opposed bevel

gears, means for selectively engaging said cluteh

with the clutch member of either of the opposed
bevel gears to drive the countershaft in one di-
rection or the other, a pair of worm gear pinions
journaled in the housing and through which the
countershaft extends, a clutch member on each
worm gear pinion, & pair of cooperating clutch
members splined to the countershaft, one adja-
cent each worm gear pinicn, clutch means for
selectively engaging one or another of said pair
of clutches with an adjacent worm gear pinion
ciutch to drive one or another of the worm gear
pinions, a pair of drum driving shafts journaled
in the housing, a worm gear on- each of said
shafts ‘and meshing with: the respective worm
gear pinions, and a cable drum adapted to be
driven by each drum dnving shaft

10

15
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3. In a hoist of the character described a hous-
ing, a drive and a countershaft journaled therein,”
a pair of opposed freely rotatable bevel gears
journaled in the housing and through which the
countershaft extends, a bevel ‘gear pinion on the
drive shaff and meshing the opposed bevel gears -
to drive said gears in opposite directions; a cluteh .

‘member ‘on. each of the adjacent faces of the.

opposed bevel gears, a clutch member splined to
the countershaft between the opposed bevel gears,
means for selectively engaging said clutch with
the clutch member of either of the opposed bevel
gears to drive the countershaft in one direction
or the other, a pair of worm gear pinions: jour-
naled in the housing and through which the
countershaft extends, a clutch member on each
worm gear pinion, a pair of cooperating clutch

. members splined to the countershaft, one adja-

25

30

35

second named drum.,

cent each worm gear pinion, clutch means for
selectively engaging one or another of said pair
of clutches with an adjacent worm gear pinion
clutch to drive one or another of the worm gear
pinions, a pair of drum driving shaifs journaled
in the housing, a worm gear on each of said
shafts and meshing with the respective worm
gear pinions, a cable drum. positively secured to
one drum driving shaft and driven thereby, a
second cable drum, a clutch normally forming a
drive between said second named drum and the
other drum driving shaft, and means for releas-
ing said clutch to permit free-spooling of ‘said

FRANK P. LAWLER.




