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HARRY SAWYER, OF MUSKEGON, MICﬁIGAN. ASSIGNOR TO SHAW ELECTRIC CRANE
COMPANY, OF MUSKEGON, MICHIGAN, A CORPORATION OF MICHIGAN.

HOISTING APP:ARATUS. .

1,395,735.

Specification of Letters Patent.

Patented Nov. 1, 1921.

Application filed July 12, 1916. Serial Nb. 108,83'0.

To all whom it may concern :

Be it known that I, HaARrRY SawYER, a citi-
zen of the United States, residing at Muske-
gon, county of Muskegon, State of Michi-
gan. have made a certain new and useful
Invention in Hoisting Apparatus, of which
the following is a specification. '

This invention relates to hoisting appa-
ratus. ’ :

The object of the invention is to provide
apparatus for use,in hoisting and carrying
loads, which is simple in structure, efficient
in operation, and economical of manufac-
ture. ‘ .

A further object of the invention is to
provide a hoisting apparatus which is' simple
in construction and efficient in operation,
employing a hoisting. drum and a racking
drum, with separate motors to operate said
drums, irrespective of whether the drums
are of the same or of different diameters,
whether mounted on the same or different
shafts, and whether operating in the same or

. relatively reverse directions.

Further objects of the invention will ap-
pear more fully hereinafter. '

The invention consists substantially in the
construction, combination; location and rela-

- tive arrangement of parts, all as will be
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more fully hereinafter set forth, as shown .

- by the accompanying drawings, and finally
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pointed out in the appénded claims.

Referring to the drawings:— s

Figure 1 is a plan view, partly in central
horizontal section, of a combined hoisting
and racking gear and drum mechanism em-
bodying one form of my invention and
wherein the said drums are of unequal di-
ameters and are driven in opposite direc-
tions, in racking the load.

Fig. 2 is a sectional view of the same,
taken on the line 2, 2, Fig. 1, and looking in

.the direction of the arrows.

Fig. 3 is a similar view taken on the line
3, 8, Fig. 1, and looking in the direction of
the arrows. '

Fig. 4 is a diagrammatic view of a hoist

and trolley system using a single hoisting
rope, in accordancé with my invention.
Fig. 5 is a similar view of a hoist and
trolley system using two hoisting ropes.
Fig. 6 1s a view in side elevation of a trav-
eling crane structure showing the applica-

tion thereto of hoist and racking mechanism
embodying my inventjon, ' ’

Fig. 7 is a detail view showing a form of
load engaging device suitable for use in con-

nection with the arrangement shown in

Fig. 5.

Fig. 8 is a view in top plan of another
form of combined hoisting and racking
mechanism embodying my invention, where-
1n the hoisting and racking drums are driven
in the same direction, in racking the load,
and where the structure is such as to give a
considerable gear ratio between the motor
and drum.

Fig. 9 is a view in section of the same
taken longitudinally of the main ‘operating
shaft.

“Fig. 10 is a broken view in transverse sec-
tion on the line 10, 10, Fig. 9, looking in the
direction of the arrows..

Fig. 11 is a view similar to Fig. 9. show-
ing another form of structure embodying
the principles of my invention and wherein -
the hoist and rack drums are mounted on
the same shaft and are driven in the same
direction in racking the load.

Fig. 12 is a view partly in end elevation
and partly in section on the line 12, 12, Fig.
11, looking in the direction of the arrows.

The same part is designated by the same
reference numerals wherever it . occurs
throughout the several views.

When hoisting machinery is in a fixed po-
sition, and not on a traveling trolley, it is
the present practice to run the hoisting rope
from the hoisting drum over a sheave at one
end of the trolley track, then around a
sheave in the trolley, a similar sheave: in the
hook or lower block, a second sheave in the
trolley, and thence to the opposite end of the
trolley track where it is anchored. It is ob-
vious that this arrangement requires at least
one running sheave in the hook or lower
block and requires the hoisting rope which
sustains the load to run through the sheaves
in the trolley and in the hook block as the
trolley travels back and forth on its track.
It is obvious, therefore, that this arrange-
ment is objectionable in that the friction be-
tween the rope.and the sheaves quickly
wears the rope and the other parts. Fur-
ther, for certain classes of work, where it is
desirable to handle light loads at high speed,
it is desirable to avoid the use of running
sheaves in the hook or lower block, and to
do so requires some arrangement of hoisting ,
and racking or trolley operating mechanism
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that will pay out the hoisting rope as the
trolley is traveled or racked in one direction,
and, likewise, will take in the hoisting rope
as the trolley is racked in the other direc-
tion so that the trolley may be racked with-
out simultaneously hoisting or lowering the
load, and also so that the weight of the load
itself will not cause the trolley to travel in
one direction or the other.

It is among the special purposes of my
present invention to provide a hoisting and
racking mechanism which will entirely elim-
inate t%)e necessity of a running sheave in
the hook or lower block, and which will per-
mit the racking of the trolley without hoist-
ing or lowering the load, and which will also
alﬁw the load to be hoisted without rack-
ing the trolley either by power mechanism
or by the load itself, and in addition thereto,
to provide means to prevent the swaying of
the load during the travel of the trolley.

In accordance with my invention, in one

' form of embodiment thereof, I provide a
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'casing 7, as shown.

suitable motor bed or frame 1 provided with
suitable brackets forming journals 2, 3, for
a shaft 4, to which is secured the rack drum
5, for example, keyed thereto, as shown, and
also the hoisting drum 6, loosely mounted
thereon.  The shaft 4, extends through the
drums 5 and 6, and into a gear case 7, which
is provided with side flange portions 8 and
9, in which are housed pinions carried on
shafts 10 and 11, respectively, of motors 12
and - 13, which, in the present case, are re-

spectively, the rack operating motor and the

hoist controiling motor. :

" Mounted on the shaft 10, of the rack op-
erating motor 12 is a pinion 14, which meshes
with and drives a similar gear 15, mounted
on the shaft 16, suitably journaled in the
Also mounted on the
shaft 16, is a pinion 18, which meshes with

and drives a large spur gear .19, which is

suitably secured to the shaft 4, for example,
keyed thereto, as shown. Suitably secured
to the spur gear 19, for example, bolted
thereto by bolts 20, is a smaller spur gear 21,
which- meshes with three. equally spaced
pinions 22, carried by suitable arms 23,
which also carry a gear wheel 24. The arms
23 are formed on a sleeve which is loosely
mounted on the shaft 4, as clearly shown.
Thus it will be seen that the combined pin-
ions 22, and ‘gear 24, in effect, form a planet-

ary gearing, that is, the pinions 22, may be’

rotated on their individual axes, and the
gear wheel 24, may be rotated about the
shaft 4, therefore, when the gear 24, rotates
about the shaft 4, the pinions 22 will be car-
ried around the same shaft 4, and will.at the
same time be rotated about their own axes.
The teeth of the pinions 22, mesh with the

“teeth of an internal gear wheel 25, which is

suitably secured to the hoist drum 6, for ex-
ample, bolted thereto, as shown, and which

1,395,735

drum, as above stated, is loosely mounted on
the shaft 4. Thus it will be seen that when
the motor 12 andshaft 10 thereof,arerotated,
the gear 14 drives gear 15, shaft 16, gear 18,
gear 19, and consequently shaft 4, and rack
drum 5. This may be in either direction ac-
cording to the: direction of rotation of the
motor. Coincidently therewith, the spur
gear 21, secured to the gear 19, rotates the
pinions 22, about their individual axes,
which are held fixed by means preventing
rotation of gear 24, as will be more clearly
hereinafter described, and which pinions 22,
in turn, drive the internal gear 25, which,
being secured to the drum 6, rotates the
hoisting drum as will be clearly understood,
in a direction, in this case, opposite to the
direction of rotation of the rack drum 5. By
suitably proportioning the ratios of gears
21, 22 and 25, and the ratio of the respective
drum diameters, the peripheral speeds of the
drums will be the same, and in opposite di-
rections, and will therefore wind up or un-
wind the hoisting and racking ropes at the
same rate of speed. .
Therefore, the hoisting drum 6 will take
up or pay out the hoisting rope at the same
rate of speed that the rack rope is operated
by the drum 5. This means that the load
will travel in a rectilinear and horizontal
line during the racking operation of the
trolley, and without the objectionable reev-
ing of the hoisting rope above referred to.
ounted on the shaft 11 of the hoist mo-
tor 13 is'a gear wheel 30, which meshes with
and drives a comparatively larger gear 31,
mounted on shaft 16%, which is parallel with
and similar to the shaft 16, on the rack side

70

75

80

85

90

95

100

of the gear case, and which likewise is jour-

naled in the casing as shown. Mounted on
the shaft 162, is a gear 32, which meshes with
the teeth of the external annular gear 24,
which gear is carried by the arms which also
form bearings for the pinions 22, as herein-
before described. Thus it will be seen that
when the hoist motor 13 and consequently
the shaft 16* is operated in one direction or
the other, the gear 24, is rotated about the
shaft 4, carrying the pinions 22, with it,

‘thereby causing the pinions 22, to roll over

the spir gear 21, which, in this case, is held
stationary, and the pinions rolling over the
spur gear 21, and meshing with the teeth of
the internal annular gear 25, drives the gear
25, and consequently the hoist drum 6, with-
out rotating the shaft 4, and drum 5. From
this it will be seen ‘that the rack motor 12,
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will rotate both the rack drum 5 and the

hoist drum 6, at equal peripheral speeds and
in opposite directions, while the hoist motor
18 will operate only the hoist. drum 6, when
the rack motor is stationary. . CoL

- In the arrangement above described the-
hoisting @nd racking drums are of rela--
tively different diameters and are operated
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in reverse directions with relation to each
other. These characteristics, however, are
not essential in carrying out the broad scope
and intent of my invention. In Figs. 8,9,
ahd 10, I have shown another form of em-
bodiment of my invention wherein the hoist-
ing drums 6 and the rack drum 5, while
shown of relatively different diameters are
not required to be, and wherein these drums
are rotated in the same direction. In this
arrangement instead of mounting the drums
5, 6, on the main shaft, said drums are

mounted on separate shafts. The rack drum

shaft is driven from main shaft 4, through
intermeshing gears 80, while the hoist drum
shaft is driven through intermeshing gears
81, one member of which is carried by the
hub sleeve 82 of the carrying wheel 83, hav-
ing an annular, internally toothed gear 84.
The rack motor 12, drives a large spur gear
85, which is mounted to rotate with main
shaft 4, and corresponds in purpose and
function to gear 19, above described with
reference to Fig. 1. Instead of gear 85 be-
ing keyed directly to shaft 4, it is connected
to the hub 86, of a spur gear 87, said hub
86, being keyed to shaft 4. A large spur
gear 88 driven by the hoist motor 13 is
mounted loosely to rotate upon the main
shaft 4, and it carries studs 89, upon which
are journaled pinions 60. These pinions are
arranged in pairs, the members of which
intermesh with each other, one member of
each pair meshing with the internal annular
gear 84, and the other with the spur gear 87,
thus constituting a planetary gear system.

In this arrangement when the rack motor
1s operated the rack drum is driven through
gear 85, shaft 4, and gears 80, while at the
same time the hoist drum is driven in the
same direction through gear 85, gear 87,
pinions 60, annular gear 84, wheel 83, and
gears 81, assuming that the hoist motor is
not in operation, and therefore, that gear 88
is held stationary. When the hoist motor is
operated and the rack motor is stationary
the gear 88 is rotated, thereby carrying the
pinions 60 around with it. Through the in-
termeshing of one member of each pair of
gears 60, with the now stationary spur gear
87, said pinions are also axially rotated,
thereby imparting rotation to annular gear
84, and hence to the hoisting drum.

This structure attains a higher speed of
the planetary gear system than in the ar-
rangement shown in Fig. 1, because of the
elimination of the oear reduction interme-
diate the motc r shafts and the drum operat-
ing gears. This change, however, necessi-

“tates the introduction of the gearing 80, 81,

intermediate the main shaft and the drum
shafts. The arrangement of planetary gear-
ing shown in Figs. 8, 9 and 10, however, not
only enables the hoist and rack drums to ro-
tate in the same direction but also secures a

8

considerable ‘gear ratio between the hoist
motor and drum; that is to say, the gear 84
rotates fewer revolutions per unit of time
than the gear 88 which carries the planetary
gears. In order to attain the same periph-
eral speeds of the hoist and rack drums the
diameters of the drums and the gear ratios
between the drums and the main shaft must
be taken into account. By suitably select-
ing the gear ratios of gearing 80, 81, the
drums may be of the same diameters and
made to rotate at the same peripheral speeds.
Ordinarily, however, it may be found de-
sirable to make the hoist drum of larger di-
,ameter than that of the rack drum because,
usually, it is required to handle a greater
length of ropt or cable. Since the hoist
drum is driven by the rack motor as well as

by the hoist motor, it must be so constructed .

as to wind rope for the total hoist as well
as for the total rack movements, while the
rack drum winds rope only for the rack
movements,

In Figs. 11 and 12, T have shown another
form of embodiment of my invention where-
in the rack and hoist drums are designed to
be mounted on the same shaft and driven in
the same direction by means of a somewhat
simplified planetary gearing wherein gear
reduction between the hoist motor and the
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planetary gearing is reduced and the de. -

sired gear ratio attained in the

planetary
system itself.

In this arrangement the rack motor drives .

the gear 19, through gears 14, 15, 18, as
above described with reference to F ig. 1.
The gear 19 is mounted on to rotate with the
.shaft 4, and carries a spur gear 21. A spur
gear 61 is connected to rotate with the hoist
drum 6. The rack drum 5 rotates with shaft
4, while the hoist drum' rotates upon shaft
4. The gearvwheel 24 is journaled to rotate
upon shaft 4, and carries studs 62, upon

-which are carried pinions 63, 64, which
mesh, respectively with the spur gears 21,

61. The operation is simple. With the
hoist motor idle and the rack motor operat-
ing, the gear 24 is stationary while the spur
gear 21, and shaft 4, are driven. The gear
21, drives pinions 63 and 64, and . the latter
drives gear 61; and the hoist drum, thereby
causing both drums to rotate in' the same
direction. With the rack motor idle and
the hoist motor in operation the gear 21 and
shaft 4 are stationary, while gear 24 is ro-
tated carrying the studs 62 with it.
Through the intermeshing of pinion 63, and
the stationary spur gear 21, the pinion 63
is axially rotated thereby rotating pinion
64, and driving gear 61 and the. hoist drum.

The principles of my invention may be
embodied in still other forms'of apparatus
but the various forms above described are
sufficient to indicate the broad and generic
character of my invention,
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In Fig. 4, I show a combined rack and
hoist mechanism embodying my invention

-applied to a system using a single hoist

rope wherein the hoist drum is designated
at 6, and the rack drum is designated at 5.
The rack-or trolley ropes 40, are connected
to opposite ends of the drum 5 and pass over
stationary sheaves 42, to the rack or trolley
41, which travels along. the track 43, The
hoist rope 44, leads from the hoist drum 6,
and operates over the stationary sheave 45%
and the sheave .46, carried by the trolley 41,
and thence to the load hook 45. In this ar-
rangement, it is.obvious that when the rack
motor is operated to travel the trolley to-
ward the left from the position .shown, the
rack motor will be operated to drive the
rack druin clockwise which will wind up

that run-of the rope 40 to the left from the.

trolley to the rack drum, and will pay out

the rope 40, from the drum to the right. side.

of the trolley. As above explained, the
hoisting drum is also operated  simultane-
ously by the rack motor, at equal peripheral
speed, if hoist motor is not in operation.
Therefore, when the trolley is traveled to
the left the hoist rope 44 is at the same
speed paid out from drum 6, therefore the
load carried by the load attaching device
45, will remain at the same level through-
out the travel of the trolley in either direc-
tion. It is also obvious that by operating

" the hoist motor alone, the hoist rope 44, may

be operated independently of the trolley
movement. It is also obvious, that if de-
sired, both motors may be operated at the
same time to cause both the hoisting rope
and the racking rope to operate in such
manner as to secure a diagonal line of
travel of the load carriéd by the load en-
gaging device. _ ,

Tt is frequently desirable, in . carrying
loads at particularly high speeds to provide
means to prevent swaying of the load. In
such case it is desirable to employ two hoist
ropes to operate over sheaves spaced- apart
on the trolley. In Fig. 5, I show an ar-
rangement for accomplishing this wherein
two hoist ropes 44, and 44° operate over the
Joist drum 6, and the fixed sheaves 45 and
the Tespective sheaves 46, 47, carried by the
trolley 41, and are ‘secured to the load en-
gaging device 45. A convenient arrange-
ment of load engaging device 45 for use in
this cage is shown 1n Fig. 7, wherein a small
sheave 70, is mounted in the lower block T,
over which the-ropes 44, 44* operate and

with reference to which the same ropes are

adjusted so ‘as to assume about an equal
angle to the vertical: If the trolley track
is always in a horizontal position or always
at a fixed angle when in service, this adjust-
ment, once made, need not be changed, but
if the boom carrying the trolley track is a
swinging boom, and arranged to Work at

1,395,735

different angles, it is necessary after the
boom is fixed in the desired angle at which
it is to work that the sheave 70 and ropes
44, 44° be so relatively adjusted as to secure
;substantially equal angles to the vertical of
said ropes. When adjusted for any particu-
“lar working position of the boom the ropes
and sheave are clamped and held against
movement in any suitable manner, as, for
example, by means of clamp ' devices 72.
In the arrangements above described, it
will be noted that I am.enabled to elimi-
__nate a running sheave-in the lower or load
_block of the system, but at the same time,
I am enabled to automatically pay out or

70
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80

take in the hoist rope as the trolley ds. ..
racked which heretofore it has been impos-. ..
sible to do without the use of a.running

sheave in the load block. :
. In Fig. 6 T have shown my invention as

applied to. a traveling crane structure,-

wherein the rack and hoist motors and
~drums, generally designated at 50, are
mounted on a frame 51, which travels along
tracks 52 of any structure, such, for’ ex-
ample, on the top of a warehouse 53. The
boom 54 is pivotally carried by the frame 51,
at 55, and can be raised or lowered as in-
dicated by dotted lines by any suitable
means such as by the rope and sheaves 56,
57* in the usual or well known nianner. The
two ends of the trolley rackin rope 40 run
over the respective sheaves 57, 58, respec-
tively carried by frame 51, and over sheaves
59, carried by the boom 54, and sheaves 42,
carried &t the ends of the boom, and are
secureck to the trolley 41, in the usual man-
ner. The hoist rope 44 travels over a sheave
mounted concentric with sheave 59, over
the fixed sheave 45 also carried by the
boom, the sheave 46, carried by the trolley
41, and has at its end the usual, or any
desired form of load engaging device 45.
From the foregoing it will be seen that I
have provided a simple, compact, and highly
efficient combined rack and hoist apparatus
which will .allow complete control of the
vertical and horizontal movement of loads
to be handled either independently or coin-
cidently. ' o
From the foregoing description it will be
seen that in each illustrative form of my
invention the rack drum is located beyond,

but in close proximiity to the hoist drum,

and that the latter is disposed between the
hoist - drum and the planetary gear sys-
tem which drives both drums. An impor-
tant advantage results from this disposition
by reason of the fact that the runs of the
ropes are maintained more nearly in par-
“allelism thereby preventing unevenness In
the strains or pulls exerted by them and en-
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abling them to be wound upon or unreeled

from the drums in more regular order.
I do not claim herein specifically the strue-
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tures shown in Figs. 8, 9, 10, 11, and 12,
as the specific subjects matter thereof are
embodied and claimed in separate applica-
tions executed and filed of even date here-
with. :

While I have shown and described various
specific structures embodying my invention,
it will be understood that my invention may
be carried out in various other forms, and
that many modifications and changes in de-
tail will readily occur to those skilled in
the art without departing from the broad
scope of my invention, as defined in the
claims. Therefore, what I claim as new and
useful, and of my own invention, and desire
to secure by Letters Patent, is—

1. In a combined rack and hoist mecha-
nism, the combination with a motor, a hoist
drum and a rack drum, said drums located
adjacent each other, of a planetary gear
system located at one side of said drums
and between said drums and motor and
actuated by said motor for simultaneously
driving said drums.

2. In a combined rack and hoist mecha-
nism, the. combination with a motor, a hoist
drum and a rack drum, said drums located
adjacent each other, of a planetary gear
system located at one side of said drums
and between said drums and motor and
actuated by said motor for simultaneously
driving said drums, and a second motor also
connected to said gear system to operate the
same to drive the hoist drum without driving
the rack drum. ‘

3. In a combined rack and hoist mecha-

nism, the combination with a shaft, a hoist
drum, and a rack drum, said drums located
adjacent each other and associated with said
shaft, of a drive gear member mounted on
said shaft beyond both of said drums, and
operating to drive one of said drums, gear
devices intermediateé said drive gear member
an the other of said drums to drive the lat-
ter, and a motor connected to said drive
gear member to actuate the same.

4. In a combined rack and hoist mecha-
nism, the combination with a shaft, a hoist
drum and a rack drum, said drums located

adjacent each other and associated with
said shaft, of a drive gear member mounted

on said shaft beyond both of said drums,
and operating to drive one of said drums,
gear devices intermediate said drive gear

‘member and the other of said drums to drive

the latter, a motor connected to said drive
gear member to actuate the same, and an in-
dependent motor connected to said gear de-
vices.to actuate.the drum associated there-
with without actuating the other drum.

5. In a combined rack and hoist mecha-

" nism, the combination with a shaft, a hoist

66

drum and a rack drum, said drums located
adjacent each other and associated with,
said shaft, of a drive gear member mounted

on said shaft beyond both of said drums, and
operating to drive said rack drum, a plan-
etary gear system connected to said ‘hoist
drum and actuated by said drive gear mem: .
ber, and a motor connected to said drive
gear member to actuate the same. ‘

6. In a combined rack and hoist mecha-
nism, the combination with a shaft, a hoist
drum and a rack drum, said drums located
adjacent each other and associated with said
shaft, of a drive gear member mounted on
said shaft beyond both of said drums,; and
operating to drive said rack drum, a plan-
etary gear system also located beyond both
of said drums connected to said hoist drum
and actuated by said drive gear member, a
motor located beyond said gearing and con-
nected. to said drive gear member to actuate
the same, and a second motor connected to
said planetary gear system to actuate the
hoist drum therethrough without actuating
the rack drum.

7. In a combined rack and hoist mecha-
nism, the combination with a driving motor,
a hoist drum and a rack drum located adja-
cent and in proximity to each other, of gear-
ing actuated by said motor for simulta-
neously and positively driving both of said
drums, said motor being disposed at one

side of both of said gearing and said drums

disposed at the other side of said gearing.
8. In a combined rack and hoist mecha-
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nism, the combination with a driving motor,

a hoist drum and a rack drum located adja-

cent and in proximity to each other, of gear-

ing actuated by said motor for simulta-

neously and positively driving both of said

drums, said motor located at one side of

said gearing, and both of said drums being

located at the other side of said gearing, -
and an independent motor connected to said

gearing “for actuating said hoist drum with-

out actuating said rack drum.

9. In a combined rack and hoist mecha-
nism, the combination with a driving motor,
a hoist drum and a rack drum, said drums
located adjacent and in proximity to each
other, of gearing actuated by said motor and
operating to positively rotate both of said
drums simultaneously and at the same pe-
ripheral speed, both of said drums being
located at one side of said gearing, and said
motor located at the other side of said
gearing, L

10. In a combined rack and hoist appa-
ratus, a rack drum and a heist drum, said
drums being of unequal diameters, and
means for simultaneously and positively ro-
tating both of said *drums and at equal pe-
ripheral speeds, both of said drums being
located at’ the same side of said rotating
means, o :

11. In a combined rack and hoist appa-
ratus, a rack drum and a hoist drum, said’
drums being of unequal diameters, and
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"means for simultaneously and positively ro-
tating both of said drums and at equal pe-
ripheral speeds, both of said drums being
located ‘at the same side of said rotating
5 means. and means for rotating said hoist

drum independently of the rack drum.
In testimony whereof I have hereunto set

my hand in the presence of the subscribing
witnesges. on this 29th day of June, A. D.

1916. :
HARRY SAWYER.
Witnesses:
P. J. Xwrrers,
T. C. Axin,
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