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T'o all whom it may concern.: .

Be 1t known that I, Davip O. PAIGE, of
Detroit, in the county of Wayne and State of
Michigan, have invented certain new and
usetul Improvements in Krecting-Hoists; and
I do hereby declare the following to be a full,
clear, and exact description of the same, ref-
erence being had to the accompanying draw-
ings, forming part of this specification, and to
the reference-numerals marked thereon.

My present invention relates to IMprove-
ments i hoisting apparatus, and more par-
ticularly of that class which are aclapted for
use 1n handling tanks, vessels and other
bodies of considerable size ane welght which
would otherwise be unwieldy and would be
liable to damage if handled in the ordinary
way, and the purpose of my invention is to
provide a hoist which is capable of hfting and
supporting the different sections of the tank
while they are being assembled and which
may be operated to elevate the completed
tank or vessel and swing it upon a transverse
axis so that it may be turned from a vertical
to a horizontal position.

To these and other ends mv invention con-

sists 1n certain improvements and combinsa-

tions of parts all as will be hereinafter more
tully described, the novel features being
pointed out in the claims at the end of the
specification. -

In the drawing: Figure 1 is an elevation of

a hoist constructed in accordance with my
Invention showing a tank in readiness to be
htted. Fig. 2 is a view of the controlling de-
vices and the contiguous portions of the
hoisting apparatus. Fig. 3 is an end ele-
vation looking from the right in Fig. 1, and
Kig. 4 1s a plan view of the apparatus shown in
Fig. 1. .

In the several views the same numerals of
reference designate similar parts. o

In manufacturing tanks, vessels and other
hollow bodies of considerable size and weight
i1t 1s customary to employ a plurality of rings
or sections which are bolted or otherwise se-
cured together to form a complete tank, and
In manufacturing tanks of this kind which

are provided with a lining of enamel or other

frangible material which would be easily
damaged when improperly handled, it is par-
ticularly desirable to employ a hoist which is
porting the completed portion
of the tank while the individual sections are
being applied thereto from underneath, and

!

'

which is capable of inverting or turning the
tank from a vertical to a horizontal position
when it has been completed, the hoisting de-

vice being so arranged as to operate upon the

tank and its sections so as not to render them
liable to damage and is under the immediate
control of the operator. A hoisting appara-
tus of this kind constructed in accordance
with my invention embodies in its present
form a main hoisting shaft 1 upon which are
fixed the drums 2 and 3 which are preferably
of equal diameter and are spaced at & given
cdistance on the shaft, and wound upon each
of these drums are the hoisting cables 4 and 5,
respectively, both of which are wound in the
same direction on their respective drums and
are each provided with the pulleys 6 and 7
carrying the hooks 8 and 9 respectively.
The cable 4 of the drum 2 passes around the
pulley 6, and its free end is attached to a
drum 10, and the cable 5 which is attached at
one end to the drum 3, passes around its re-
spective pulley 7 and is attached at its free
end to the drum 11. Each of these drums 10
and 11 are fixed on the shaft 12 which is
mounted In bearings 13 on the supporting
frame 14, and is provided with ga pair of
ratchet wheels 15 which cooperate with their
respective pawls 16 to retain the drums 10
ané 11 m any adjusted position, one end of
the shaft 12 being adapted to receive an ad-
justing crank, 17 by means of which the said
shaft may be rotated.
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On the shaft 1 intermediate of the drums

2 and 3 is fixed a drum 18 which is preferably
of a diameter greater than the drums 2 and 3,
and to this drum is connected one end of the
hoisting cable 19 which passes around the
pulley 20 carrying the hook 21 and is at-
tached at the opposite end to the projecting
portion 22 of the frame. The cable 19 of the
drum 18 is wound in a direction o
that of the cables 4 and 5, and this will cause
the hook 21 of the central hoisting drum 18
to be raised, and the hooks 8 and 9 of the
smaller drums 2 and 3 to be lowered while the
hoisting shaft 1 operates in one direction, at
a differential speed, and when the shaft is
operated in the opposite direction, the hook

21 of the drum 18 will be lowered at a greater

speed while the hooks 8 and 9 of the smaller
drums are being slowly raised.

The main hoisting shaft 1 is suitably sup-
ported 1n bearings 23 which are attached to
the main frame 14, and it is provided with a

pposite to

90

95

100

105

110



10

20

30

35

- roller 41 of the trip

gear wheel
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24 meshing with a pinion 25, the
[atter being fixed to a counter shatt 26. This
counter shaft 26 is provided with a worm
wheel 27, and meshing with this worm wheel
is a worm 28, the latter being fixed to a shaftt
29 provided with a pulley 30 over which the
belt 31 driven by a motor 32 passes. Any
form of motor may be employed, but 1 pre-

fer to use an electric motor which is provided

with the usual controlling and reversing
switches 33 which are located at a convenient
position to enable the motor to be controlled
by the operator at a point in proximity to

the tank or other body which 1s being

‘handled. |

On the shaft 29 is provided a brake wheel

34, and the latter codperates with the brake
shoe 35 which is carried by the lever 36, the

latter being pivoted at 37, and provided with
a weight at 38 which will normally operate to
hold the brake shoe 35 and the brake wheel 34
in frictional engagement.
the lever 36 is a trip 39 the latter being piv-
oted to a relatively fixed portion of the

5 frame at 40 and provided with a roller 41 at

its free end to ride upon the periphery of a
cam 42. This cam 42 has a depression 43 1n

its periphery which is arranged to codperate

with the roller-41 of the trip 39 to cause the

latter to release thelever 36 and permit the

latter under the action of the weight 38 to

produce sufficient friction between the shoe

35 and the brake wheel 34 to prevent opera-

tion of the shaft 29 by the motor 32, the high

portions of the cam 42 codperating with the

lift the lever 36 and thereby disengage the
brake shoe 35 and the brake wheel 34, there-

by permitting the shaft 29 to operate. The

40
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cam 42 is preferably mounted upon an ex-

tension of the counter shaft 26, although 1t

may be mounted on any other convenient
support, and extending over a drum 44 at-

tached to the cam in opposite directions are
~the operating cords 45 and 46, respectively,

the latter being wound in opposite directions

upon a drum 47. This drum 47 may be con-

veniently located so as to enable the opera-

tor to control the operation of the hoisting

apparatus from a position in proximity to
the tank or other object which 1s being

plished by
45 and 46. The drum 47 is provided with
an operating handle 48 having a pawl 49 co-
operating with a sector 50 to enable the

handle 48 to be locked in its central position
ot which time the cam 42 will be in such a

position that the trip 39 will permit the
hrake shoe 35 to cooperate with the brake
wheel 34 to prevent operation of the shatt 29.
It desired, a spring 51 or an equivalent de-
vice may be employed which will normally
tend to return the operating handle 48 and

Codperating with

30 to cause the latter to

lifted
or operated upon, and this 1s readily accom--
extending the operating cords |

¥
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| the parts controlled thereby to rest in its cen-

tral position. -

In operating the hoisting apparatus 1t 1s
the parts that

advantageous to so arrange
the hoisting devices may be entirely con-
trolled in their operation by the lever 43,
and in order to accomplish this result 1 pre-

fer to employ a controlling switch for the
electric current for operating the motor 32,

an ordinary reversing switch or pole changer
52 being provided in the present instance
which is operatively connected to the handle
48 either by being mounted on the same
shaft 47* or through the connection 53 so

that operation of the lever 48 1n one direc-

tion will release the brake to permit the parts

to rotate, and it will simultaneously operate
‘the controlling switch to start the motor in

a civen direction. When the handle 48

returns to its central position the cam 42

will be operated to set the brake and simul-
taneously break the circuit through the con-
trolling ‘switch 52, and by operating the

lever 48 in the opposite direction the cam 42

will operate te release the brake and the
controlling switch 52 will be simultaneously
operated to establish the electrical circuit
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through the motor, causing the latter to

operate in a reverse direction.
A hoisting apparatus of the kind described
is particularly adapted for use mn facilitating

the erection of tanks and other large vessels

which are made up of a plurality of super-
posed sections, and
tions of a tank by the use of a hoister of this
kind, an attaching eye 54 is preferably se-

in assembling the sec-

0o

100

cured in the head of the tank to receive the

hook 21 of the hoisting drum 18, and the.

controlling lever 48 is operated to release

the brake and start the motor 32 in such a
direction as to raise the hook 21 and lower

the hooks 8 and 9 of the drums 2 and 3 so
that they may engage the attaching devices

55 and 56 which are secured to the tank
section which is to be applied, and which 1s
usually moved into operative position by

the platform 57 which 1s mounted onrollers, -

105

110

and in order to enable the hooks 8 and 9 to

he lowered sufficiently without unduly ele-
vating the hook 21 the crank 17 may be
applied to the shaft 12 and rotated while

115

the pawls 16 are retracted from their cor-

responding ratchet wheels 15, to unwind a_
portion of the cables 4 and 5 which are con-
to the drums 10 and

nected respectively
11 of the shaft 12, and this will permit the

pulleys 6 and 7 carrying the hooks 8 and 9
o be lowered sufficiently to engage the at-
taching devices of the section which 1s to be

applied to the tank. The controlling lever

48 may now be reversed, causing the motor

32 to operate the hoisting shaft 1 in an op-

posite direction, and this will allow the hook .

120
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91 which is carried by the cable 19 of the



880,566

drum 18 to be lowered, and the hooks 8 and

9 controlled by the drums 2 and 3 and at-
tached to the section, to be simultaneously

elevated, and this will cause that portion of

the tank carried by the hook 21 and the séc-
tion carried by the hooks .8 and 9 to be

~ brought together  into operative position,
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and while the parts are held in this position,

the bolts or other securing devices may be
readily applied. The operation just™ de-
scribed 1s repeated each time an additional
section 1s applied to the tank, but it will be
understood that the additional sections ap-
plied to the bottom of the tank will render
1t necessary to maintain the hook 21 of the
hoisting drum 18 at a higher elevation after
each section has been applied, and conse-
quently 1t will be necessary to adjust the
shaft 12 through the crank 17 until the
drums 10 and 11 thereon have wound a por-

tion ol their respective cables 4 and 5, and-

this is necessary in order to permit the hooks
S and. 9 to. perform the hoisting operation
even though their cables 4 and 5 have been
unduly unwound by the degree of winding
of the drum 18 in order to allow the hook

21 of the latter to support its load at the

proper point. _ - ~

When the tank has been completely as-
sembled, the attaching devices 55 -and 56
may be suitably secured at diametrically
opposite points on its circumference and at
pomnts midway of its length, and with the
nook 21 secured to the attaching eve 54 in
the end of the tank, the controlling handle
48 1s operated to cause the drum 18 to wind
1ts cable 19 and elevate the tank until the
hooks 8 and 9 of the drums 2 and 3 respec-
tively may be secured to the attaching de-
vices 55 and 56. While the hooks 8, 9 and

- 21 are attached to the tank in this manner,

40

~drums 2 and 3 will operate to wind their

o0
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the motion of the hoisting drums is reversed,

~causing the drum 18 to unwind its eable and

permit the hook 21 attached to the eve 54
to lower that portion of the tank while the

cables 4 and 5, and the hooks 8 and 9 re-
spectively controlled by these drums will
be elevated at.a slower speed, and this will
cause the tank to be rotated about its
transverse axis with the attaching device

95 and .56 as centers, and by detaching the

hook 21 from the eye 54 and reversing the
hoisting apparatus, the hooks 8 and 9 may
be detached from the tank, and as the latter
s resting upon its circumference, it may be
readily rolled into any desired position,

A hoist of the kind described is particu-
larly adapted for use in handline tanks
which are provided with frangible linings or
other

parts which are liable to be easily
damaged from improper handling, as it en-
ables the various hoisting operations to be

periormed with precision, and the parts are

under positive control of the operator at all

&

times, as the operating lever 45 not only
serves to contro! the brake which operates

as a stop for the hoisting devices, but also

controls the operation of the motor, and

therefore the hoisting devices are at all

times under the direct control of the operator
and there is little chance of the parts getting
beyond control which would result in Jam-
age or destruction of the tank.

I claim as my invention:

1. In hoisting apparatus, the combination

with a hoisting shaft, of a drum mounted
tnereon having a hoisting cable wound
thereon'in one direction, and a pair of drums
mounted on the shaft one on each side of the
drum first mentioned and having a hoisting
cable wound thereon in a direction opposite
to that of the first mentioned drum to cause

the pair of drums to wind their cables while

the other drum unwinds its cable during the

rotation of the shaft, a separate load-attach-
Ing device for each cable, and means inde-

pendent of the hoisting cables for operating
sald drums.

2. In hoisting apparatus, the combina-

tion with a hoisting shaft, of a drum mount-

edl on the shaft having a hoisting cable
wound thereon In a given direction, and a
pair of drums of smaller diameter than the

first mentioned drum and each having a

hoisting cable wound thereon in a direction
opposite to that of the first mentioned drum,
a separately operable load-attaching device

for each cable, and means independent of

sald cables for operaling their respective

drums simultaneously. I |
3. In hoisting apparatus, the combina-

tion with a hoisting shaft, of a pair of drums

| mounted on theshaft of substantially equal di-

ameter having hoisting cables wound thereon
in the'same direction, and a drum of a different
ciameter than that of the first mentioned
drums and having a. cable wound thereon in
a direction opposite to that of the first men-
tioned drums, a separately operable load-
attaching device for each' cable, and means
independent of the cables for operating their
respective drums, |
_4. In hoisting apparatus, the combina-
tlon with a hoisting shaft, of a pair of drums

of substantially equal diameters mounted

on tne shaft having hoisting cables wound

thereon in the same direction, and a drum

of larger diameter than that of the first men-
tioned drums mounted on the shaft inter-
meciate of the first mentioned drums and
having a hoisting cable wound thereon in a

direction opposite to that of the first men-
tioned cables and means Independent of the -

125

cables for operating said drum shaft.

5. In hoisting apparatus, the combina-

tion with a shaft and a drum on the sajd

shaft having a hoisting cable wound in a
eiven cirection thereon, of a second drum

mounted to operate with the first mentioned
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drum and having one end of a hoisting cable
wound thereon In a direction opposite to
that of the first mentioned drum, a hoist-

ing pulley supported intermediately of the

length of the cable of the second drum, and an,
adjusting device having the opposite end of

the cable of the second drum attached thereto
for varying the length of cable which 1s un-
wound from the second drum.
6. In hoisting apparatus, the combination |
with a shaft, and a drum on the said shaft
having a hoisting cable wound in a given di-

~ rection thereon, of a pair of drums of smaller

15
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diameters than that of the first mentioned
drum and having hoisting cables wound at
one end upon the pair of drums in a direction

“opposite to that of the cable of the first men-

tioned drum, hoisting devices arranged In-

termediate of the ends of the cables which |

are wound upon the pair of drums, compen-
sating drums to which the opposite ends of

‘the said cables are attached, an adjusting

shaft carrying the compensating drums, and
devices for locking the adjusting shaft in dii-
ferent positions of adjustment. '

7. In hoisting apparatus,
with a shaft, and hoisting devices adapted to
be operated thereby, of a brake operating

upon said shaft to arrest the motion thereot,

a rotary cam for controlling the operation of
the brake, means normally moving said cam

to apply the brake and means for operating

the cam to release the valve.

]. In hoisting apparatus, the combination

with a shaft, and hoisting devices adapted to
be operated thereby, of a brake operating
upon said shaft to arrest the motion thereof,
a cam operatively connected to the brake

and arranged to apply the brake when 1t oc-
cupies a predetermined position and to re-
Jease it when rotated in either direction out

of the said position, an operating lever oper-
atively connected to the cam, and means
normally operating to retain the lever and

the cam in a given position to apply the.
brake. | . x
9. In a hoisting apparatus, the combina-

tion with a motor and a shaft driven thereby,
of a brake operating on the shaft, a pair of
operating -cords for controlling the brake,

“a controlling device connected to said cords
for moving them and movable to three po-

sitions, the intermediate position applying
the brake, and devices operated by the con-

trolling device to start the motor when the

controlling device is movable to either ex-
treme position; and to stop the motor when
the brake is applied.

10. In a hoisting apparatus, the combinar

tion with a motor and a shaft driven thereby,
of a brake operating on the shaft, a pair of
operating cords for controlling the brake, a

~ controlling device connected to said cords

the combihation';

880,666

for moving them and movable to three posi- °

tions, the intermediate position applying the

brake, devices operated by the controllng -
device to start the motor when the control- -

65

ling device is movable to either extreme. po-

is applied, and means normally operating to

‘sition, and to stop the motor when the brake

70

return the controlling device to the inter-
‘mediate position. .

11. In hoisting apparatus, _t-he _combi-naf-},'
tion with a shaft having a motor connected -

thereto, and hoisting devices arranged to be.

75

operated by the said shaft, of a brake ar- -

ranged to operate upon said shaft, a rotata-

ble eam for applying the brake when it occu-

pies a predetermined position and operating
to release the brake when rotated in either

80

“direction out of the said position, controlling

devices for operating the cam, and devices
operated by the controlling devices for stop-

apply the brake, and operating to start the

“ping the motor when the cam is operated to

85

motor in opposite directions when the said -

cam is operated in opposite directions to re-
lease the brake and means normally operat-
ing said controlling devices to stop the motor .

and apply the brake.

- 12. In hoisting apparatus, the combina-

90

tion with a shaft having a motor operatively
connected thereto, and hoisting devices ar-

‘ranged to beé operated by the said shaft, of a

brake operating upon the said shatt, means

95._. .

for applying and releasing the brake em-
bodying a rotatable cam, a member normally -
operating to apply the brake, and a trip con-

trolled by the motion of the cam for operat-
ing the said member to apply and release the
. Ele controlling de-="
vice located at a point distant from the cam, -

brake, a manually opera

100

and movable to three positions, the interme~

diate position applying the brake; and de-
vices operated by the controlling device to
start the motor when the controlling device

105

is moved to either extreme position and to
stop the motor when the controlling deviceis -

| moved to the intermediate position.

13. In hoisting apparatus, the combina-
tion with a shaft, a motor for

and hoisting devices arranged to be operated

110
ogera,ting it, .

by the said shaft, of a brake arranged to op-

erate upon the said shaft, means for applymng

the said brake, a camcofjpera,tin% therewith
for releasing the brake, a controll

ing device

115 .

for the motor operatively connected to the
said cam, and a device for normally retaining

the controlling device and cam in such a po-

 sition that the motor will be stopped and the

brake will be applied.

Witnesses:
G. WiLLArDp RicH,,
CLARENCE A. BATEMAN.
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~ DAVID O.PAIGE.
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