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(CL 254—167)

This invention relates to chain he1sts such as

industrial hoists which carry their loads through
‘welded link type chains which reeve over load
lift wheels carried by gear driven shafts. In
this type hoist the load lift shaft is geared either
to an electric motor or to a shaft which is keyed
to a sprocket driven by a manually pulled end-
less chain. More specifically the invention re-
lates to improvements in such hoists whereby
It becomes practicable to desien such hoists to
embody minimum gear reduction ratios hetween
the driving shaft and the load 1ift shaft by re-
ducing the diameter limitations on the load lift
wheels when employing chains of any given size
of link. |

Prior load lift wheels for use in connection
with welded link style load chains have been
successfully designed to operate with as low as
five chain link receiving pockets formed into the
peripheries thereof, but it has been found to be
extremely difficult and expensive prior to the
present invention fto forge such 1lift wheels with
~ as low as three pockets therein, because of the
great dimensional accuracy -which is required in
a wheel forging having link pockets of previous
style. This is because the relative fit of the
load chain links and the wheel pockets becomes
extremely critical in small size lift wheels, and
severe secondary forces are developed in tram-

ing of the load chain over a small lift wheel hav- 5y

ing conventionally shaped link pockets therein,
resulting in rapid wearing of the chain and chain
guide and wheel parts. Also, prior lift wheel
pocket designs have proved to be inadequate
when used in small size lift wheels to accommo-
date service-distorted chain, such as invariably"
results from wearing and/or stretching of the
load chain under service conditions.

It is an object of the present invention to
provide an improved design for chain hoist 1ift

to lesser diameters when handling load chains
having links of the same size and type, while
permitting the load chain to train freely over the
load wheel.

an improved load chain link pocket conficura-
tion in chain hoist load lift wheels and the like,
whereby to provide for improved “floating” of
the load chain into load lifting geared relation
with the hoist frame chain guide element snd
the load lift wheel, especially in connection with
relatively small diameter lift wheels. |
Another object of the invention is to provide
an improved design for chain link pockets in
chain hoist load lift wheels, whereby the lift
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'wheels are adapted to be manufactured by

simplified and less expensive processes eompared

to the manufacture of cerrespondmg lift Wheels .
of the prior art.

Still another obJ ect ef the 1nvent1on is. to pre- |
vide an improved design especially for smell di~

~ameter load lift wheels of the type referred. to

hereinafter, whereby such whels will tolerate
somewhat oversize chain linke and/or misshapen
chain links without relative grinding and undue
wearing of the Wheel and chain link parts. .
Other objects and advantages of the 1nven-

- tion will appear from the specification herem-
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after. o |
In the drewmg
Fig.1is a fragmentery sectmnal vlew through
a chain hoist mechanism embodying a load I1ft
wheel of the present invention:. |
Fig. 2 is a perspectwe of the load 11ft shaft'
end wheel umt thereof;
Fig. 3 is a side elevetmn of the load 11ft sheft
and wheel unit; |
Fig, 4 is a seetlenel VIBW taken elong lme

_“IV-—IV of Fig. 3, on an enlarged scale, shewmg

the hoist load Ilft chain trained thereen

 Pig. 5 is a side e1evet1ena1 view of the 1eed

hft wheel, taken as along line V—V .of FRig. 4:
Pig. 6 is a side elevational view of the loed lift
wheel taken as along line VI—VT of Fig. 4; and
Fig. 7 1s.a fragmentary sectional view of the
load lift wheel and chain guide portions of the
hoist meeha,nlsms taken along 11ne VII-—-VII ef

- Fig, 1.,
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wheels, whereby such wheels may be constructed’ 40

Another object of the invention is to provide 45
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1)

wheel 12.

.(Figs. 4 and 7).

The 1hﬁent10n reletee partlcularly to hmsts.

which employ chain- of the type comprising in-

terlooped links formed by bending and welding
wire stock into oval link form, such as. is. 111us-
trated in Figs. 4 and 7. |
The invention is. 111ustre,ted in Fig 1 in con-
nection with a chain hoist comprising generally
a casing (0 which rotatably mounts a hand chain
The hand wheel shaft 14 is supperted
in the casing 10 by means of bearings 16, and is
geared at its inner end. through means of gears
1T and 18 to the hoist load lift shaft 20. . The

‘shaft 20 carries the load lift wheel. 22, over which

trains the load lift chain as is indicated at 25
The hoist casing will ef course
be fitted with a- hook whereby it may be sus~-
pended at any elevation: and it will be under-
stood that the load lift chain 25 will carry at

its lower end a sultable hook devme for attach-
‘ment of the load to be lifted. . Thus, upon. rota-

tion of the wheel 12, as by pulling upon an end-

less hand chain 26. which is trained over the

wheel 12 in mesh with the perlpherel pockets.




3
thereof, the load lift wheel will be driven so as
to elevate the load at a reduced speed compared
to the movement of the hand chain, thereby ac-
quiring great mechanical advantage and permit-
ting a heavy load to be lifted in response to rela-
tively light pulling upon the hand chain.

Thus, the hoist mechanism which has been
described hereinabove is of the general type that
is disclosed for example in U. S. Patent No.

2,243,361, and as is illustrated therein, a chain

cuide member in the form of a grooved meial
piece is preferably mounted upon the interior of
the hoist casing 10, as is 1nd1eated at 28 in Figs.
1 and 7.

- The chain guide member 28 is . desngned to
receive the edgewise disposed 11nks 30 of the load
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by the pulling of the load and by the pressure of
the chain guide element to lie in snug-fitting flat-
wise relation against the land surfaces 3%; while
the raised abutments 40—40 prevent the links 32
from sliding in endwise direction from the land
surfaces. 'Thus, the raised abutments 40—40 re-
strain the flat links 32 only against sliding in
endwise direction in response to the pull of the
load, while the links are relatively iree to move
laterally relative to the land surfaces, wherefor

- they may “foat” into properly aligned relation

upon the wheel 22 under the guiding influence
of the chain guide element 28 and of the pull of

- the load forces. Because the load lift wheel exerts

15

chain (Figs. 4 and 7) in the grooved poriion of

the chain guide, while the alternate flatwise- dlS-

- posed links 32 of the load chain bear agamst the:

edge portions 34—34 (Fig. 1) of the chain guide
‘member and are bilased thereby into flatwise
- seated relation against the ‘land portions 35 of
‘the 1ift wheel 22. to be carried around the axis of
the shaft 20 in sliding rela,tmn agamst the eham
-gmde surfaces 34—34.

It is a particular feature of the present inven- -

tion that the land portions 3% of the load lift
wheel 22 are generally flat surfaces in planes
offset from but extending paraliel to the axis of
rotation of the wheel. However, the land Sur-
faces 35 are interrupted and cut away centrally
at the opposite ends thereof as indicated at 38,
to accommodsate therein the edgewise- drspesed
links of the load chain which interconnect the
flatwise-disposed links (Figs. 4 and . Also,
the otherwise flat surface configurations of the
land surfaces 35 are 1n1:errupted at the tralhng
end portions thereof, when considered with re-
spect to the direction of rotation of the wheel 22

when lifting a load, by a raised abutment 40 at
each side of the land formation. As shown more
clearly in Figs. 2-3-6, the abutments 40—40 at
eppes1te 31des of each land fermatmn are in-
wardly faeed as 1ndrca,ted at 42 so as to comple-
ment the curved end form of the flatwise-dis-
pesed chain links 32 as ’she:sr are received by the
flat land fermatmns 35 of the lift wheel and
pressed thereagamst by the aetlen of the eha:m
gmde 28.

Thus, it will be appreciated that the abutment
| portrons 40 of the lift wheel 22 will t.hereby en-
gage against the trailing end portion of each of
the flatwise-disposed load. chain links as they
train successively over ‘the lift wheel 22 when-
ever the latfer is driven through means ef the

gearing 11—18 to retate SO as to lift a lead ‘The

number of lands formed on ‘the 1ift 1Wheel will of
course depend upon the speed reduetmn ratio
prescnbed between the driver shaft and the load
lift chain, taking into consideration the speed re-

duction ratio of the gear train {T—18. There-'

fore, it will be understood that although in the
present dra,wmg the load lift wheel 22 is 111us-
trated to be divided into three flat link receiv-
“ing land pertmns the wheel may be formed mth
any other demred number of lemd portmns as may
‘e required.

"Thus, it will be appreciated that in the case of
the present. invention the load lift wheel mem-
ber of the hoist mechanism presents to the on-
commg chain links of the load chain, as the load
‘is being lifted, a series of flat land surfaces which
are bounded at their trmlmg ‘end-portions with
raised abutments shaped to complement the trail-
mg end pertmns of the lmks as they are ferced
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no lateral guiding forces on the chain links ex-
cept at the trailing end portion of each land sur-
face, there is no forecible “grinding” of the load
chain into meshing connection with the wheel 22
and the chain guide 28, such as is the case in con-
nection with prior art load wheel design ineclud-

'1ng full length chain link pockets and the like.

It is another partleular feature of the present

'- invention that the load lift wheel design thereof

facilitates manufaeture of the wheel by sunpler
and less expenswe manui‘aeturlng processes coms
pared to the processes required in manufacture
of load lift wheels of the prior chain link pocket
type. For example whereas such prior art type
wheels must of necessity be manufactured either
by cemplrcated multi-die forging or machining
processes to abnormally close tolerances, the
wheel of the present invention ma.sr be forged hy
snnpler forging operations or may be machined
off by simple milling operations to produce the
flat land surfaces 3% which are bounded at only
one end and therefere 1nvelve noe lateral tolerance
measurements |

What is elaimed is:

1. In a chain hoist, in combination, a load lift
wheel and a chain guide device mounted upon
said hoist in relatively spaced relation and so
arranged as to eeopernte to guide a load hmstlng
chain to train between the load lift wheel and
the cuide device, said load lift wheel comprising
a member having a series of generally flat land
portions extendmg peripherally of the wheel
each of said land portions being ad&pted te re-
eewe in flatwise- dlspesed relation therea,gamst
successive alternately ﬂatmse dlsposed links of
the load chain as the latter trains around the
wheel, said land portions being centrally grooved
at opposite ends thereof to accommodate the
alternate edgewise disposed load chain lmks
which 1ntercennect the flatwise disposed links,
said land surf aces termmntmg in upstandlng
abutment portions at the trailing end portions of
said land surfaces in view of the direction of
wheel rotation when lifting a lead said e,butment
pertmns being shaped to eemplement and bear
against the trailing end portions of the ﬁe,tmse
dlSpOSBd chain links.

2. In a chain hoist, a load lift wheel retat&bw
mounted upon said hoist to reeewe a welded lmk
type hoist load chain to reeve around the load hft
wheel, said load lift wheel having a series of gen-
erally flat land portions extending penpherally
thereof, each of said land portions being adapted
to receive in flatwise disposed relation there-

against successive alternately ﬂa.twrse d1spesed

links of the load chain as the latter trains around

- the wheel, said land portions being eentmlly

79 *

grooved at oppesrte ends thereof to accommogiate
the alternate edgemse disposed load chain links
whieh interconnect the flatwise dlsposed links,
sald land surfacee termmatmg m upstendmg
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abutment portions at the trailing end portions of
sald land surfaces in view of the direction of
wheel rotation when lifting a load, said abutment
portions being shaped to complement and bear

against the trailing end portions ef the ﬂetmse
disposed chain links. -

3. In a chain hoist, a Iead 11it wheel meunted '

upon said hoist to receive a welded link type hoist
load chain to reeve around the load lift wheel,
said load lift wheel having a series of flat land

-sald land portions being adapted to receive in
flatwise disposed relation thereagainst successive
alternately flatwise disposed links of the load
chain as the latier trains around the wheel, said
land portions being centrally grooved at opposite
ends thereof to accommodate the alternate edse-

wise disposed load chain links which interconnsact:
the flatwise disposed links, said land surfaces.

terminating in upstanding abutment portions at
the trailing end portions of said land surfacss in
view of the direction of wheel rotation when lift-
ing a load, said alutment surfaces being irontally
shaped 10 bear against the trailing end portions
of the flatwise disposed links.

4. In a chain hoist, in combination, a load 1lift

wheel and a chain guide device mounted upon

sald hoist in relatively spaced relation and so
arranged as to cooperate to guide a load hoisting
chain to train between the load lift wheel and
the guide device, said load lift wheel comprising

a member having a series of generally flat land

portions extending peripherally of the wheel,
each of said land portions being adapted to
‘receive in flatwise-disposed relation thereagainst

successive alternately flatwise disposed links of -
the load chain as the latter trains around the

wheel, said land portions being centrally grooved
al opposite ends thereof to accommodate the
alternate edgewise disposed load chain Ilinks
which interconnect the flatwise disposed links,
said land surfaces terminating in upstanding

abutment portions at the trailing end portions of

said land surfaces in view of the direction of

whee] rotation when litfing a load, said abutment |,

portions being shaped to complement and bear

against the trailing end portions of the flatwise
disposed chain links, said guide device comprising -

a member centrally grooved to straddle the edge-
wise disposed chain links and having opposite
- side portions extending to bear against the flat-
wise disposed links for biasing the latter against
said wheel land portions.

5. In a chain hoist, a load lift wheel retata,bly
mounted upon said hoist to receive a welded link
type hoist load chain to reeve around the load

lift wheel, said load lift wheel having only three

generally flat land portions comprising the com-
plete peripheral extension thereof, each of said
land portions being adapted to receive in fiatwise
~ disposed relation thereagainst successive alter-

nately flatwise-disposed links of the load chain as
the latter trains around-the W_heel, said land por-

p

tions bemg centrally grooved at opposite ends

~ thereof to accommodate the alternate edgewise

10
portions extending peripherally thereof, each of

disposed load chain links which interconnect the
fAatwise disposed links, said land surfaces ter-

minating in upstanding abutment portions at the

trailing end portions of said land surfaces in view
of the direction of wheel rotation when lifting a
load, said abutment portions being shaped to
complement and bear against the trailing edge -
portions of the flatwise disposed chain links.

6. in a chain hoist, a load lift wheel mounted
upon said hoist to receive a welded link type hoist

- load chain to reeve around the load lift wheel,

15 4

said load lift wheel having a series of less than
ve generally flat land portions comprising the
complete peripheral extent thereof, each of said

~ land portions being adapted to receive in flat-

wise disposed relation thereagainst successive

alternately flatwise disposed links of the load

20

29

30

35

chain as the latter trains around the wheel, said
land portions being centrally grooved at opposite

‘ends thereof to accommodate the alternate edge- '
wise disposed load chain links which intercon-
nect the flatwise disposed links, said land surfaces

terminating in upstanding abutment portions at
the tralling end portions of said land surfaces in
view of the direction of wheel rotation when lift-
ing a load, said abutment portions being shaped
to bear against the trailing end pertlons of the
ﬂatmse disposed chain links. |
. In a chain hoist, a load lift Wheel mounted

'upon sald hoist to receive a, welded link type hoist

load chain to reeve around the load lift wheel,
said load lift wheel having a series of flat land
portions extending peripherally thereof, each of

sald land portions being adapted to receive in
flatwise disposed relation thereagainst successive

- alternately flatwise disposed links of the load
- chain as the latter trains around the wheel, said

40

lanid portions being centrally grooved to accom-

- Imodate the edgewise disposed links which inter-

60

connect consecutive flatwise disposed links, said
land surfaces fterminating in upstanding abut-
ment portions at the trailing end portions of said
land surfaces in view of the direction of wheel
rotation when lifting a load to maintain the flat-

wise dlsposed links thereon against shdmg there-

from in endw:tse dlrectlen

~ ERFORD E. ROBINS |
HUMPHREY B, PARKER
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