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UNITED STATES 

2,180,541 

PATENT OFFICE 
2,180,541 

MULTIPLE SHEAVE BLOCK CONSTRUCTION 
Harry Talmage Nichols, Los Angeles, Calif. 

Refiled for abandoned application Serial No. 
485,275, September 29, 1930, renewed Novem 
ber 6, 1934. This application June 19, 1935, 
Serial No. 2,415 

2 Claims. 

My invention relates to multiple sheave block 
Construction. 
This present application is a re-filing of my 

original application Serial No. 485,275, which 
Was filed September 29, 1930, was allowed Novem 
ber 10, 1933, was renewed November 6, 1934, was 
re-allowed November 16, 1934, and which due 
to my impoverished and destitute condition at 
the time became abandoned by reason of non 
payment of the final fee on May 16, 1935. 
The invention relates particularly to standing 

block units and running block units of compound 
pulleys which embody sheave members disposed 
in parallelism and it is applicable specially to 
traveling block and crown block construction 
for use in Well drilling Operations. 

Both traveling blocks and the compound pull 
ley sheave assemblies of crown blocks have pre 
Viously suffered from the disadvantage of hav 
ing inadequate bearing surface for the parallel 
sheave members thereof, owing to the desira 
bility of maintaining the centers of the grooves 
of adjacent sheave members a minimum dis 
tance apart so as to minimize the fleeting angle 
of the compound pulley hoisting cable in pass 
ing progressively from a sheave of one block to 
a sheave of the other. 
This inadequacy has been and is being ac 

centuated from day to day by the tendency to 
increase the diameter of the sheave members to 
permit the use of larger diameter wire rope to 
meet the increasingly heavy duty to which these 
devices are being Subjected, with the conse 
quent increase in the lever action and power of 
the rim of these larger sheaves to act detri 
mentally against the bearings. 
Another disadvantage of prior art construc 

tions is that, owing to the staggered disposition 
of the sheaves, i.e., the disposition of the axes 
of adjacent sheaves in substantially different 
horizontal planes, the length of the portion of 
the traveling block framework which houses and 
Supports the sheaves has, in proportion to the 
diametrical dimension of the Supported sheaves, 
been unduly increased with a resultant undue 
increase in the overall length of the block, and 
in the case of crown blocks utilizing a like con 
Struction in their closely adjacent parallel 
compound pulley sheave members the height of 
Such sheave assemblies has been unduly in 
Creased. With a consequent undue increase of the 
height of the Crown block structure. 
The resultant disadvantages are: In crown 

blocks, the presentation of a greater surface 

end of the 

(C. 254 -192) 
area subject to the hazard of wind; and in 
traveling blocks, a decrease in the head room 
available for the safe operation thereof. 
Another disadvantage of the staggered sheave 

construction, in well practice, results from the 
fact that in the routine drilling operation as 
practiced in a large percentage of well drilling 
rigs, the traveling block is diverted sideWise from 
its normal vertical path, particularly When at 
taching the "elevators' carried by it to columns 
of pipe which have been stood in the well der 
rick at one side of the well bore and at one 

“rotary table' of the drilling 
machinery. . 
The disposition of the cylindrical Support 

ing members of alternate sheaves in substantially 
different horizontal planes results in the traveling 
block being supported by the line parts of the 
compound pulley hoisting line from different 
horizontal points and the effect of this is to 
necessitate a considerably greater force to divert 
the traveling block in the desired direction than 
is the case With traveling block sheaves having 
their axes in horizontal alinement. 
In other words, the Staggered sheaves act 

against each other as levers to prevent, the easy 
swinging in direction of their axes of the trav 
eling block in which they are installed. 
An object of this invention is to provide a 

construction for the sheave block units of a 
compound pulley embodying a number of fea 
tures which cooperate to produce a decreased 
face width of the parallel sheave assemblies 
thereof, thereby decreasing the fleeting angle of 
the parts of the cable in passing from the 
sheaves of one of the units of the compound 
pulley to the sheaves of the other unit thereof, 
and to thus produce a structure more efficient 
for and better adapted to meet the conditions 
and requisites of well drilling operations. 
Another object of this invention is to pro 

vide a novel type of bearing structure which 
is applicable either to a traveling block or a 
Crown block and which provides a larger area of 
bearing surface for each parallel sheave there 
Of without the necessity of increasing the dis 
tance between the centers of the peripheral 
grooves of adjacent sheaves, it being apparent 
that this feature will also contribute to the 
reduction of the width of the traveling block 
in comparison with previously known traveling 
blocks capable of performing the same work. 
Another object of my invention is to provide 

a novel bearing structure which affords a larger 
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2 
area of support for each sheave member in a S 
semblies of closely adjacent parallel sheaves 
which have their axes alined in the same hori 
Zontal plane, so that in a traveling block the 
length of the portion of the framework which 
houses and supports the sheaves may be re 
stricted to a dimension substantially equal to the 
diametrical dimension of the supported sheaves, 
and so that in a crown block the height of the 
parallel sheave assembly may be restricted to 
a dimension substantially equal to the diamet 
rical dimension of the sheaves thereof. 

It will be seen that this feature contributes 
to the production of a traveling block of de 
creased length in comparison With previously 
known traveling blocks for use in Well drilling 
operations, and it will also be apparent that 
valuable head room is gained by this decrease 
in length. 
The value of this feature in the restriction. Of 

wind hazards in crown blocks will be obvious. 
My invention contemplates the provision in 

parallel sheaves assemblies in the respective 
blocks of compound pulleys of pairs of rotatable 
cylindrical supporting members for rotatably 
supporting each sheave member thereof, with 
the units of these pairs of cylindrical support 
ing members extending axially from either side 
of each sheave, of which units those which ex 
tend from adjacent sides of adjacent sheaves 
are disposed in the same vertical planes and in 
telescopic relationship to each other, while the 
terminal units of such assemblies which extend 
from the Outer sides of the outer sheaves there 
of are non-telescoped relative to the other 
units thereof. 
This telescopic disposition of the rotatable 

cylindrical supporting extensions projecting from 
the adjacent sides of adjacent sheaves enables 
me to obtain an increased area, of bearing for 
each sheave member of the assembly. 

Furthermore, my structure is such that the 
sheave members may have all of their axes in 
horizontal alignment so that the advantageous 
functions of such a structure may be maintained 
while the increased bearing surface is obtained. 

This telescoped relation between the cylin 
drical supporting members of adjacent sheave 
rinenbers also ensures that the centers of the 
peripheral grooves of these sheave members may 
be maintained a minimum distance apart and 
that a minimum face width. Sheave a SSembly 
may be obtained. 

I preferably mount the units of these pairs of 
cylindrical supporting extensions for rotation 
through the medium of anti-friction bearing 
units. 
In some embodiments of this invention all of 

these anti-friction bearing units are carried by 
and supported from fixed, non-revoluble Sur 
faces of parts of the block in which they are 
assembled, while in other embodiments of the 
invention a portion of the sheaves of the as 
Sembly have cylindrical supporting eXtensions 
Which are mounted for rotation through the 
medium of anti-friction bearing units which are 
carried by and supported from fixed, non 
revoluble surfaces of parts of the block in Which 
they are assembled, and another portion of the 
sheaves of the assembly have cylindrical Support 
ing extensions which are mountsd for rotation 
through the medium of anti-friction bearing 
units which are carried by and Supported from 
revoluble surfaces of cylindrical extensions of the 

2,180,541 
first mentioned portions of the sheaves of the 
assembly. 

Several embodiments of my invention are 
shown in the accompanying drawings wherein 
similar characters of reference designate COrre 
sponding parts and Wherein: 

Figure 1 is a view in side elevation of a travel 
ing block constructed in accordance With my 
invention. 

Figure 2 is a sectional view taken on line 2-2 
of Figure 1. 

Figure 3 is a sectional view of a modification 
of the form of bearing which is shown in Fig 
ure 2. 

Figure 4 is a sectional view of another modi 
fication of my novel bearing structure. 

Figure 5 is a view showing in side elevation 
and partly in section, a crown block With a still 
further modified form of bearing structure a S 
Sociated thereWith: 

Figure 6 is an enlarged vertical tranSVerse 
section view taken on the line 6-6 of Figure 5. 

In the drawings, with Special reference to Fig 
ures 1 and 2, it will be seen that the traveling 
block there illustrated comprises outer plates 
and 8 between which are designed to be mounted 
a plurality of sheaWes. 
These sheaves 25, 26, 27, 28 and 29 are prefer 

ably mounted upon roller bearings, Some of 
which may be supported by a center shaft or 
pin 9, which latter may be provided with lubri 
cating passages 3 such as are indicated on the 
drawings. 

Disposed in between each sheave and the next 
adjacent sheave are plates Which are Substan 
tially parallel with the Outer plates and 8 
which latter are apertured to permit the passage 
of the center pin or shaft 9, and the pins 2, 
3, 4 and 5 therethrough, the former being op 

eratively secured by the threaded nut 0. 
These inner plates which are respectively des 

ignated 7, 8, 9 and 20 and are apertured for 
the reception of the sleeves 2, 22, 23, and 24 
and also are apertured to permit the passage of 
pins 2, 3, 4, and 5 therethrough. 
These inner plates are held in assembled po 

Sition and in properly Spaced relation through 
the medium of spacing collars which are car 
ried upon the pins 2, 3, 4, and 5, which lat 
ter have their ends Secured on the Outer sides 
of the outer plates and 8 by the nuts 6. 
A form of bearing which I utilize in a travel 

ing block and in a croWn block has been illus 
trated in Figure 2 as applied to a traveling block 
Structure. 

- It will be noted that the form of the sheaves 
25, 27 and 29 is slightly different from the form 
of the sheaves 26 and 28. 

For example, the sheaves. 25, 27 and 29 are 
each provided with a pair of cylindrical Support 
ing members 25d., 2a, and 29a respectively, one 
of which cylindrical members extends from either 
plane face side of its respective sheave, the units 
thereof being of larger diameter than the units 
of the pairs of cylindrical members 26d. and 28d., 
which extend from either plane face Side of the 
sheaves 26 and 28 respectively. 

It Will also be noted that each of these cylin 
drical members extend a Substantial distance 
past the plane of the edge of the rim of the 
sheave which it Supports, so that the dimension 
between the remote ends of each pair of them 
is several times greater than the width of the 
grooved face of the sheave from Which they ex 
tend, thus ensuring an ample bearing area. On 
either side thereof. 
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2,180,541 
" Furthermore, it will be seen that compactness 
of face width in the assembly of sheaves is 
achieved through the disposition of the cylin 
drical supporting members which extend from 
adjacent sides of adjacent sheaves in telescopic 
relation to each other. 
The cylindrical extensions 26d and 28d are 

Supported from their interiors on the center 
pin or axle 9 by means of independent roller 
bearing units 30, 38, 30 and 30. 

Furthermore, the adjacent ends of the cylin 
drical extensions 26d and 28a are separated by 
an anti-friction thrust bearing structure 33 and 
their remote ends are separated from the side 
plates and 8 of the traveling block by anti 
friction thrust bearing means 32 and 34 respec 
tively. 
These anti-friction thrust bearings 32, 33 and 

34 are of the well known ball and race type, 
The cylindrical extensions 25a, 2a and 29a 

which are disposed in exterior, telescopic rela 
tion to the cylindrical extensions 26a and 28a. 
are supported from their exteriors by the plates 
of the traveling block framework. 
The sleeve members 2, 22, 23 and 24 carried 

by the inner plates 7, 8, 9 and 20 are each 
provided at One end with an integrally formed 
radial flange, respectively 2a, 22d, 23a and 24a. 
Each of these flanges when installed is in paral 
lelism and intimate contact with a side of the 
plate which carries it. 
On the inner plates T, 8 and 9, the sleeve 

members 2 f, 22, and 23 are installed in conjunc 
tion with lading means for traveling block con 
struction, for which I have a co-pending appli 
cation for Letters Patent, Serial No. 485,276, filed 
September 29, 1930, now Patent No. 2,034,728, 
dated March 24, 1936. 
This lading means, in this instance, comprises 

on plates and 8, the permanently affixed 
lading formations 35 and 37 disposed below the 
axes of the sheaves and within the area, cir 
cumscribed by the peripheries thereof. - 
These formations are Secured to the plates 

that carry them by rivets 36. 
The lading formations 3 have semi-circular 

extensions at the centers of their tops which 
form integral collars 37a that embrace the flange 
less ends of the sleeves 2 and 22 which project 
into them. 
The lading formations 35 at the centers of 

their tops each have a semi-circular section re 
moved to allow the flanges 2 fa and 22a of the 
sleeves 2 and 22 to contact the sides of the 
Supporting plates 7 and 8. 
The integral collar formations 3a and the 

flanges of the sleeves 2 a. and 220 respectively, 
are secured to the plates which carry them by 
rivets 38 which rivets also secure thrust washers 
inset in the outer vertical faces of the sleeve 
flanges, which are preferably of bronze and which 
may be designated generally by the numeral 39. 
On plates 9 and 2) the installation of the 

bearing supporting sleeves is somewhat different 
from that on plates it and 8. 
On plate 9, both of the lading formations 35 

have semi-circular Sections removed at the cen 
ters of their tops, one to permit the flange 23d. 
of the sleeve 23 to contact. One Side of the frame 
plate 9, and the other to permit the installation 
of the independent annular plate 49 for recep 
tion of the flangeless end of the sleeve 23. 
The annular plate 4) and the flange 230 are 

secured to the plate 9 by rivets 38. 
On plate 20 the installation of the sleeve 24 

3 
and the annular plate 40 is identical with the 
installation of the sleeve 23 and the annular 
plate 40 on plate 9, and as this frame plate 29 
is devoid of lading formations it illustrates the 
installation of the bearing-supporting sleeve of 
my invention on a usual interior traveling block 
frame plate of straight, uniform section. 
To afford adequate Support for the terminal, 

non-telescoped, cylindrical sheave-supporting 
extensions of the assembly in this embodiment of 
my invention, the outer plates 7 and 8 of the 
traveling block are provided upon their inwardly 
disposed sides with bosses 4; and 43, respectively, 
having in their vertical faces annular grooves 4 a. 
and 43a, which extend through them, and into the 
normal cross sections of the plates 7 and 8. 
The bosses 4 and 43 are provided on their ver 

tical faces with thrust washers 42, which are 
preferably made of bronze. 
In the assembly. of my structure, the units of 

the pairs of cylindrical extensions 25a, 27a and 
29.a. are exteriorly supported by the independent 
roller bearing units 44, 45, 46, 47, 48 and 49 which 
in turn are supported, Some by the bore of the 
sleeves 2, 22, 23, and 24, and some by the an 
nular grooves 4a and 43d. 
Thus, the cylindrical extensions 25a are sup 

ported within the sleeve 2 and within the an 
nular groove 4 la by means of the independent 
rolier bearing units 44, and 45. The cylindrical 
extensions 2d. are supported within the two 
sleeve members 22 and 23 by means of the inde 
pendent roller bearing units 46 and 47. 
The cylindrical extensions 29a are Supported 

within the sleeve 24 and the annular groove 43a. 
by means of the independent roller bearing units 
48 and 49. 
Obviously, the sheaves 25, 27 and 29 are ade 

Quately braced against lateral movement by the 
thrust bearing washers 39 and 42, and lateral 
movement of the sheaves 26 and 28 is obviated 
by the anti-friction thrust bearings 32, 33 and 34. 

It will be seen from this structure that each 
sheave member is carried upon a total bearing 
Surface of greatly increased length and area, ow 
ing to the fact that my Sets of cylindrical ex 
tensions are disposed in telescoping relations with 
each other. 
Furthermore, this greatly increased bearing 

surface has been obtained while retaining a com 
mon axial center for the sheaves, thereby obviat 
ing any necessity for increasing the interior 
length of the traveling block to accommodate 
sheaves having their axial centers disposed in 
Substantially different horizontal planes, and 
without increasing the width of the traveling 
block, both of which features are obviously of 
great importance. 

In the modified form of bearing shown in Fig 
ure 3, the telescoped cylindrical Supporting mem 
hers of the sheave members 59, 52 and 54, which 
sheaves correspond in relative position in the as 
sembly to the sheave members 25, 27, and 29 of 
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the form shown in Figure 2, are each interiorly , 
supported upon independent anti-friction bear 
ing units 55 carried by the center pin or axle 9, 
instead of some of them being mounted within 
sleeves carried by the inner plates of the travel 
ing block and some of them within annular 
grooves carried upon the inner faces of the outer 
plates thereof, as in Figure 2. 
The sheaves 5) and 54 are provided on their 

outer plane face sides With offset enlarged termi 
nal cylindrical extensions, 50a and 54a, and be 
tween these cylindrical extensions and the cen 
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ter pin 9 are anti-friction bearings 50b and 54b. 
The sheave members 5? and 53 which corre 

Spond with the sheave members 26 and 28 of 
Figure 2, are supported through the medium of 
anti-friction bearing units 56 within sleeves car 
ried by the inner plates of the traveling block. 
The structure of these sleeves and their re 

lated parts is substantially identical with the 
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structure of the sleeves 2, 22, 23, and 28 of Fig 
Jre 2 and their related parts. 
ihe structure of this modified form of bear 

ing is further distinguished from the form shown 
in Figure 2 by the provision of bronze thrust 
washers 3 which separate the adjacent ends of 
the cylindrical extensions of the sheave men 
bers 58 and 52, and 52 and 54, instead of anti 
iriction thrust bearings. 

El Operation of this structure shown in Figure 
S, the sheave members 5, 52 and 54 are each 
supported by the pin 9 through the medium of 
independent anti-friction bearing units installed 
in the interior of their cylindrical extensions, 
while the sheaves 5 and 53 are supported within 
the sleeves carried by the inner plates of the 
i3aveling block through the medium of anti-fric 
tion bearing units arranged exteriorly of their 
cylindrical extensions. 

In the form shown in Figure 4, the sheave 
::Embel's are designated 58, 59, 60, 6 and 62. 

it will be noted that the rotatable cylindrical 
Suppoiting extensions of the sheaves 58, it and 
3 are mounted for rotation through the medium 

of anti-friction bearing unitS Which are carried 
by and supported from fixed, non-revoluble sur 
faces, i. e., portions of the surface of the center 
pin 3, the units thereof 58d, 6d and 62d, which 
are telescopically disposed relative to other cy 
lindrical extensions of other sheaves of the as 
sembly, being mounted for rotation through the 
medium of anti-friction bearings designed to 
carry radial loads, which may be generally des 
ignated 63, while the terminal, non-telescoped 
units thereof 58to and 62b are mounted for rota 
tion through the medium, of anti-friction bearing 

hits 3 & which are of the tapered type and are 
designed to resist thrust, as Well as to carry radial 
loads. 

It will be further noted with respect to this 
embodiment of lny invention that the rotatable 
cylindrical supporting extensions 9a, and 6 a. 
of the sheaves 59 and 6 are telescopically dis 
posed relative to some of the cylindrical Sup 
porting extensions of the sheaves 58, 69, and 
62, and that cylindrical supporting extensions of 
these sheaves 59 and 6 are mounted for rotation 
through the medium of anti-friction bearing units 
SS which are carried by and supported from ro 
tatable cylindrical extensions of the sheaves 58, 
33 and 62. 
Thus, Figure 4 of the drawings illustrates one 

coiniination of the essential characterizing ele 
inents of my invention which may, in different 
combinations thereof, be so embodied that Some 
of the units of the pairs of rotatable cylindrical 
supporting extensicns of a portion of the sheaves 
of an assembly are mounted for rotation through 
the medium of anti-friction bearing units which 
are carried by and supported from fixed, non 
rey Olible surfaces of parts of the block in Which 
they are assembled, while other units of the pairs 
of rotatable cylindrical extensions of other 
sheaves of the assembly are mounted for rota 
ion through the medium of anti-friction bearing 
units which are carried by and Supported from 
revoluble surfaces of cylindrical extensjons of the 

2,180,541 
first mentioned portion of the sheaves of the as 
Sembly. 
In the form of my bearing which is shown in 

Figures 5 and 6, the sheaves are designated 66, 67, 
38, 69 and and they are shown embodied in a 
croWin block construction. 
In this form, the sheave members 67 and 69 

are directly supported upon the axle through 
the medium of independent anti-friction bearings 
which may be generally designated 72 installed in 
teriorly of their cylindrical extensions. 
The cylindrical extensions of these sheaves 67 

and 69 are designated 6d and 69a and they are 
telescoped within the cylindrical extensions 66d, 
63a and Ca of the sheave members 66, 68 and 0. 
The telescopically disposed cylindrical exten 

sions 33d, 68a and Oa are each equipped with an 
independent anti-friction bearing unit 73, which 
latter are supported within sleeves 4, 5, 76 and 
if, respectively, which are carried by beam plates 
which may be generally designated 8. 
The terminal cylindrical extensions 66b and 
8b of the assembly, extending from the Outer 

sides of the sheaves 66 and 9, are, like the ex 
tensions Sa and 69a, supported from the shaft 7 
through the medium of the anti-friction bearings 
2 installed interiorly thereof. 
By reference to Figure 5, it will be noted that 

the beam plates 8 are supported by pins 9 and 
89. These pins are in turn carried in sockets 8 
and 82 which form parts of the castings 83 mount 
ed upon the base beams 84 of the crown block. 
Thus it will be seen that the crown block struc 

ture is a unitary one and that the sheaves and 
the bearings therefor are all ultimately carried 
by the beams of this crown block. 
The structure and manner of operation Will be 

readily understood. 
It will likewise be apparent that the other 

structures of bearings which I have described 
in connection with traveling block frame plate 
assemblies may be applied to crown block beam 
plate assemblies. 

It Will be seen from the above description 
that I have provided a novel type of bearing 
which is capable of application to crown blocks 
as well as to traveling blocks and which possesses 
important advantages in either application. 

It will also be seen that the provision of the 
novel type of telescoped bearing structure makes 
possible the production of a traveling block with 
a relatively narrow face width and of unusual 
strength and efficiency. 

It will also be understood that the bearing 
structure per se, whether applied to a traveling 
block or a crown block gives a greatly increased 
bearing surface for the sheaves, while permitting 
a compact arrangement of the sheaves in a lat 
era Sense. 
This greatly increased bearing Surface also 

renders possible the use of larger sheaves and 
naturally prolongs the life of the bearings when 
utilized with sheaves of any size. 

It will be understood that the various forms of 
bearing structure which I have illustrated and 
described hereiin may be applied to a conventional 
form of traveling block as well as to a traveling 
block having the various characteristics herein 
shown and which are described and claimed in 
my co-pending application for United States Let 
ters Patent, Serial No. 485,276, filed Septeinber 
29, 1930, now Patent No. 2,034,728, dated March 
24, 1936. 
Numerous other advantages will be obvious 

from the preceding description and claims which 
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2,180,541 
follow, so that these advantages need not be 
Specifically enumerated here. 

I claim: 
1. A sheave block including a plurality of rigid 

ly connected Spaced apart plates, sleeves carried 
by Said plates, a set of sheaves each sheave men 
ber of which has cylindrical extensions formed 
On either side and at the axial center thereof and 
Operatively Supported Within adjacent sleeves, 
and a second set of sheaves each sheave member 
of which has its web disposed to abut adjacent 
ends of cylindrical extensions of adjacent sheaves 
Of the first said Set of Sheaves and has cylindrical 
extensions at its axial center rotatably contained 
within some of the first said cylindrical exten 
sions of the first said set of sheaves for relatively 
independent rotation with respect thereto. 

2. A sheave block including a plurality of rigid 
ly connected Spaced apart plates, sleeves carried 
by said plates, a set of sheaves each sheave nem 
ber of which has cylindrical extensions formed 
on either side thereof at its axial center and 
operatively supported within said sleeves, and a 
second set of sheaves each sheave member of 
which has portions disposed to abut adjacent ends 
of cylindrical extensions of the first said set of 
sheaves and has cylindrical extensions at its axial 
center rotatably contained within cylindrical ex 
tensions of the first said set of sheaves for rela 
tively independent rotation with respect thereto, 
and an axle carried by the plates and passing 
through the cylindrical portions of the Said SetS 
of sheaves. 

3. A sheave block comprising a plurality of 
rigidly connected spaced apart plates, sleeves car 
ried by said plates, a set of sheaves, each sheave 
member of which has cylindrical extensions 
formed on either side thereof at its axial center 
and operatively supported by said sleeves, a Sec 
ond set of sheaves, each sheave member of which 
has portions disposed to abut adjacent ends of 
cylindrical extensions of adjacent sheaves of the 
first said set of sheaves and has cylindrical ex 
tensions at its axial center rotatably contained 
within cylindrical extensions of the said first Set 
of sheaves for relatively independent rotation 
with respect thereto, anti-friction bearings oper 
atively co-acting with the first said cylindricai 
extensions of the first said sheaves, and anti 
friction bearings operatively co-acting With Said 
cylindrical extensions of the second said sheaves. 

4. In a sheave block construction, a plurality 
of plates fixedly spaced apart from each other, 
certain of the plates having relatively concen 
trically related points of rotation around which 
relatively independent sets of sheaves are adapted 
to rotate, relatively independent sets of sheaves 
having cylindrical extensions at their axial cen 
ters, the extensions of One Set telescoping the 
extensions of the other said set, means for Sup 
porting the extensions of one set from one of 
Said points, and means for supporting the ex 
tension of the other of Said sets from another 
of said points. 

5. A sheave block assembly including a set of 
alined spaced apart fixed sleeves, a set of sheaves, 
a set of alined revoluble cylindrical members con 
stituting rigidly fixed portions of the said sheaves 
which extend from the axial centers thereof and 
into Said sleeves, a second set of sheaves and a 
Second set of revoluble cylindrical members which 
Constitute rigidly fixed portions of the second 
Said sheaves and Which extend from the axial 
centers thereof, the second said sheaves being in 
parallelism. With the first said sheaves, some of the 

Second said set of cylindrical members being in 
terposed between Some of the said sleeves and 
Some of the first Said set of cylindrical members 
in interlapping relation with the latter. 

6. A sheave block assembly including a set of 
alined spaced apart fixed sleeves, a plurality of 
sheaves, a set of allined revoluble cylindrical 
members constituting rigidly fixed portions of the 
Said sheaves which extend from the axial centers 
thereof, a Second plurality of sheaves, a second 
Set of revoluble cylindrical members which con 
stitute rigidly fixed portions of the second said 
Sheaves and which extend from the axial centers 
thereof, the second said sheaves being in paral 
lelism with the first said sheaves, some of the said 
Second set of cylindrical members being inter 
posed between some of the said sleeves and some 
of the first said set of cylindrical members in 
interlapping relation therewith, anti-friction 
bearings between the sleeves and the second said 
Set of cylindrical members, and anti-friction 
bearings arranged for rolling contact with the 
first Said set of cylindrical members. 

7. A sheave block assembly including a set of 
alined spaced apart fixed sleeves, a plurality of 
sheaves, a set of allined revoluble cylindrical mem 
bers constituting rigidly fixed portions of the 
Said sheaves which extend from the axial centers 
thereof, a second set of sheaves and a second 
set of revoluble cylindrical members which con 
stitute rigidly fixed portions of the second said 
Sheaves and which extend from the axial centers 
thereof, the second said sheaves being parallel 
with the first said sheaves, the second said set of 
cylindrical members being interposed between 
Some of the said sleeves and some of the said 
first Set of cylindrical members in interlapping 
relation there with, and rigid plates disposed on 
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either side of the sheaves of the respective sets, 
Said plates carrying said sleeves. 

8. In means in a sheave block assembly for 
Supporting relatively independent sheaves where 
by to permit relatively different speeds to bein 
parted thereto with respect to their supporting 
bearings, a plurality of sets of sheaves arranged 
in parallelism, internal anti-friction bearings for 
each sheave of one set and external anti-friction 
bearings for each sheave of the other set. 

9. In means in a sheave block assembly for 
Operatively Supporting relatively independent 
sheaves whereby to permit relatively different 
speeds to be imparted thereto with respect to their 
Supporting bearings, a plurality of sets of sheaves 
arranged in parallelism each sheave member of 
which has a cylindrical supporting member pro 
jecting axially from either side thereof, the ad 
jacent cylindrical supporting members project 
ing from adjacent sides of adjacent sheaves be 
ing disposed in telescopic relation to each other, 
an anti-friction bearing unit for the rotatable 
Support of each cylindrical extension of each 
sheave of each of the said sets, each telescopically 
disposed cylindrical extension of each sheave of 
each of the said sets having an anti-friction bear 
ing unit Supportively disposed interiorly thereof. 

10. In means in a sheave block assembly for 
Supporting relatively independent sheaves where 
by to permit relatively different speeds to be im 
parted thereto with respect to their supporting 
bearings, a plurality of sets of revoluble sheave 
Supporting means for supporting the sheaves 
for rotation, each sheave having a cylindrical ex 
tension on - either side at its axial center, the 
cylindrical axial extensions of the sheaves of one 
Set. Overlapping adjacent cylindrical axial exten 
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6 
sions of the sheaves of the other set, anti-friction 
bearing means for the sheaves of one set, and 
anti-friction bearing means for the sheaves of the 
other set, the latter being within and in Wertical 
alinement with the former. 

11. A sheave block assembly comprising a plu 
rality of sheaves, each of said sheaves having 
axially disposed cylindrical members extending 
from either side thereof, the said cylindrical 
members Which extend from either side of Some 
of the sheaves being of a greater diameter than 
the said cylindrical members extending from 
either side of the other sheaves therein, anti 
friction bearing means disposed to rotatably sup 
port those cylindrical members having the great 
est diameter and anti-friction bearing means dis 
posed to rotatably Support those cylindrical mem 
bers having the least diameter, the second said 
anti-friction bearing means being disposed with 
in the said cylindrical members having the great 
est diameter and in Vertical planes co-incident 
With the vertical planes in which the first named 
anti-friction bearing means lie. 

12. A sheave block having a plurality of par 
allel sheaves, cylindrical portions at the respective 
Sides of each sheave, the cylindrical portions of 
Some of the sheaves having rotatable telescopic 
Connection with the cylindrical portions of ad 
jacent sheaves, anti-friction bodies adapted to 
operatively co-act with and interiorly related to 
both of the cylindrical portions of some of the 
sheaves, and anti-friction bodies adapted to op 
eratively co-act with and exteriorly related to 
both of the cylindrical portions of other of said 
Sheaves. 

13. In an assembly of the character described, 
a set of sheaves, each sheave member of which 
has a cylindrical extension formed on either side 
thereof at its axial center, a set of two sheaves, 
each of Said last named sheaves having a hollow 
cylindrical extension formed on either side there 
of at itS axial Center, each of the said cylindrical 
extensions of each of the said two sheaves ex 
teriorly telescoping adjacent cylindrical exten 
Sions of the first said sheaves, and an independent 
bearing unit correlated with each of the said 
cylindrical extensions of each of the first and 
Second said sheaves. 

14. In an assembly of the character described, 
a. Sheave member having a cylindrical extension 
formed on either side thereof at its axial center, 
a sheave disposed on either side of the first said 
Sheave, each of the last said sheaves having a 
hollow cylindrical extension formed on either side 
thereof at its axial center, one of the said cylin 
drical extensions of each of the last said two 
sheaves being disposed telescopically with respect 
to one of the cylindrical extensions of the first 
Said sheave, anti-friction bearing means for ro 
tatably supporting said cylindrical extensions of 
the said two sheaves, and anti-friction bearing 
means disposed internally of cylindrical exten 
Sions of the Said two sheaves for rotatably sup 
porting the cylindrical extensions of the first 
Sheave. 

15. In an asseinbly of the character described, 
a sheave member having a cylindrical extension 
formed on either side thereof at its axial center, 
a sheave disposed on either side of the first said 
Sheave, each of the last Said sheaves having cylin 
drical eXtensions formed on either side thereof 
at their axial centers, at least two of which ex 
tensions are hollow, so that each cylindrical mem 
ber extending from a Side of the first Said sheave 
at its axial center may be telescoped within and 
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operatively supported by bearing means disposed 
interiorly of a cylindrical extension of each of the 
Second said sheaves, and the cylindrical exten 
Sions of the Second said Sheaves within which the 
cylindrical extensions of the first said sheave are 
operatively supported, may be operatively Sup 
ported by bearing means disposed exteriorly 
theroef. 

16. In an assembly of the character described, 
a sheave member having a cylindrical extension 
formed on either side thereof at its axial center, 
a sheave disposed on either side of the first said 
sheave, each of the last said sheaves having cylin 
'drical extensions formed on either side thereof at 
their axial centers, at least two of Which exten 
Sions are hollow, Whereby each cylindrical mem 
ber extending from a side of the first said sheave 
at its axial center may be telescoped within and 
Operatively Supported within a cylindrical exten 
sion of each of the Second said sheaves, and means 
to permit the installation of independent bear 
ing units correlated supportively with the cylin 
drical eXtensions of the respective sheaves for op 
eratively supporting them. 

17. A sheave block including a plurality of 
sheaves, each sheave having a cylindrical portion 
at each side and at its axial center, the cylin 
drical portions of alternate sheaves being dis 
posed in interiorly telescoped relation to the cy 
lindrical portions of the sheave disposed there 
betWeen, thrust bearing means disposed between 
the interiorly telescoped ends of the said cylin 
drical portions of the said alternate sheaves, and 
radial anti-friction bearings correlated with the 
respective portions and concentrically related 
thereto. 

18. In neans for mounting the sheaves of rela 
tively different sets of sheaves in close relative 
parallelism and for independent rotation about 
a common axis, mounting means, a plurality of 
Sets of telescopically connected sheaves of corre 
Sponding peripheral diameters correlated with 
the mounting means for independent rotation 
of the Sheaves around a common axis, plates em 
bodied in the mounting means between which 
all of the Sheaves are positioned, means correlated 
with the plates for maintaining telescopic rela 
tionship of the respective sets of sheaves so as to 
hold all of the said sheaves in close relative par 
allelism to each other, respective sets of anti 
friction bodies concentrically related to said 
Common axis of rotation and disposed to rotat 
ably Support the respective sets of sheaves, and 
thrust bearings concentrically related to said 
common axis of rotation Separating one sheave 
from an adjacent sheave. 

19. In an assembly of the character described, 
a sheave member having a hollow cylindrical sup 
porting extension formed on either side thereof 
at its axial center, a sheave disposed on either 
side of the first Said sheave, each of the last said 
sheaves having a cylindrical supporting exten 
Sion disposed in interior telescoped relation to a 
cylindrical extension of the first said sheave, 
means to mount the Said cylindrical extensions of 
each of the said sheaves for rotation, and thrust 
bearing means disposed between the adjacent 
ends of the said interiorly disposed telescoped 
cylindrical eXtensions. 

20. A sheave block assembly comprising a plu 
rality of sheaves, each of the said sheaves having 
axially disposed rotatable cylindrical members 
projecting from either side for the operative sup 
port thereof, the cylindrical members projecting 
from the adjacent Sides of adjacent sheaves being 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

0. 

75 



O 

20 

2,180,541 
disposed in telescopic relation to each other, anti 
friction bearing means for the operative Support 
of each cylindrical member of each sheave of 
the said assembly, means in the said assembly for 
the operative support of the said anti-friction 
means including surfaces of fixed non-revoluble 
portions of the assembly and surfaces of revoluble 
portions of the assembly, Some of the said sheaves 
having both of the cylindrical Supporting mem 
bers thereof rotatably carried by anti-friction 
bearing means Supported from revoluble surfaces 
of portion of the assembly and others of the 
sheaves having at least one cylindrical supporting 
member rotatably carried by anti-friction bear 
ing means supported from a fixed non-revoluble 
Surface of a portion of the aSSembly. 

21. A sheave block assembly comprising a plu 
rality of sheaves adapted to be disposed in par 
allelism and in relatively close latitudinal rela 
tion to each other including outer sheaves and 
one or more intermediately disposed sheaves, each 

7 
of the said sheaves having One or more cylindrical 
members constituting fixed portions thereof pro 
jecting axially therefrom for the rotatable Sup 
port thereof, the cylindrical members projecting 
from adjacent sides of adjacent sheaves being 
disposed in telescopic relation to each other, anti 
friction bearing means for the operative support 
of each of the said sheaves and including each 
of the said cylindrical supporting members, means 
in the said assembly including fixed non-revoluble 
surfaces and revoluble surfaces thereof for the 
operative Support of the said anti-friction bear 
ing means, some of the sheaves of the said assem 
bly having two cylindrical supporting members 
each carried by an anti-friction bearing means 
Supported from revoluble surfaces and other of 
the said sheaves having at least one cylindrical 
supporting member carried by anti-friction bear 
ing means Supported from a fixed non-revoluble 
Surface. 

HARRY ALMAGE NICHOLS. 
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