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The present invention relates to elevator drives, and 
more particularly to such drives that may be readily in 
stalled in an elevator shaft as a building is being con 
structed and that may be readily adapted to progressively 
greater heights of the elevator shaft as the construction of 
the building progresses. 

It is a general object of the present invention to pro 
vide an improved and simpli?ed elevator drive of the 
character noted. 

Another object of the invention is to provide an ele 
vator that has particular utility in constructing a building 
and that may be operated either upon a motor basis or 
upon a manual basis. 

Another object of the invention is to provide an eleva 
tor drive for an elevator car arranged in an upstanding 
elevator shaft provided by a building structure, wherein 
the drive essentially comprises a column carried by the 
structure adjacent to the shaft and constituting a half 
nut, an upstanding member carried by the car and con 
stituting a worm or pinion cooperating with the half-nut, 
an upstanding element carried by the car and cooperating 
with the worm, a group of contiguous balls carried by 
the worm and con?ned in position both by the half-nut 
and by the element, whereby at least a part of the weight 
of the car is supported by the column through a cooperat 
ing subgroup of the group of balls, and facility for se 
lectively rotating the worm in either direction so as to 
cause corresponding upward and downward movements 
of the car in the shaft. 
A further object of the invention is to provide an ele 

vator drive of the character described that further com 
prises an improved bearing arrangement between the car 
and the worm so as to facilitate both the ready rotation 
of the worm and the transfer of at least a part of the 
weight of the car to the worm and thus to the column 
without impairing the ease of rotation of the worm. 

Further features of the invention pertain to the particu 
lar arrangement of the elements of the elevator drive, 
whereby the above-outlined and additional operating 
features thereof are attained. 
The invention, both as to its organization and method 

of operation, together with further objects and advantages 
thereof, will best be understood by reference to the fol 
lowing speci?cation, taken in connection with the ac~ 
companying drawings, in which: 
FIGURE 1 is a diagrammatic fragmentary vertical 

sectional view of building structure de?ning an elevator 
shaft and carrying an elevator car and provided with an 
elevator drive embodying the present invention, this ?gure 
presenting a side view of the elevator car; 
FIG. 2 is another view of the elements, as shown in 

FIG. 1, this ?gure presenting a front view of the elevator 
car; 

FIG. 3 is an enlarged further view of the elements, as 
shown in FIGS. 1 and 2, this ?gure presenting a plan view 
of the elevator car; 

FIG. 4 is a further enlarged fragmentary plan view of 
the elevator drive incorporated in the elements, as shown 
in FIGS. 1 to 3, inclusive; 
FIG. 5 is a further enlarged fragmentary vertical sec 

tional view of the elevator drive, this view being taken in 
the direction of the arrows along the line 5—5 in FIG. 4; 
and 

20 

25 

30 

40 

45 

55 

60 

65 

70 

3,215,227 
Patented Nov. 2, 1965 CC 

2 
FIG. 6 is a further enlarged fragmentary horizontal 

sectional view of the elevator drive, this view being taken 
in the direction of the arrows along the line 6——6 in 
FIG. 5. 

Referring now to FIGS. 1 to 3, inclusive, of the draw 
ings, there is illustrated building structure 10 de?ning an 
elongated upstanding elevator shaft 11 containing an ele 
vator car 20 and provided with a drive, indicated at 50, 
and embodying the features of the present invention. As 
illustrated, the structure 10 comprises upstanding rear 
wall structure 12 disposed at the rear of the elevator 
shaft 11, side wall structure 13 disposed at the opposite 
sides of the elevator shaft 11, and a plurality of sub 
stantially horizontal ?oor structures 14 arranged in 
vertically spaced-apart relation. Also, it may be as 
sumed that the building comprising the structure 10 is 
undergoing construction, and that the front of the elevator 
shaft 11 is open at each floor structure 14 to accommodate 
ready access to the elevator shaft 11. Further, the struc 
ture 10 comprises a pair of elongated upstanding guide 
ways 15 and a pair of elongated upstanding weight guides 
16 both respectively disposed at the opposite sides of the 
elevator shaft 11 and both respectively rigidly secured to 
the adjacent side wall structures 13, the weight guides 16 
being positioned forwardly of the adjacent guideways 
15 in the elevator shaft 11. 
The elevator car 20 is of substantially box-like con 

struction, including a floor 21, a roof 22, a rear wall 23 
and a pair of opposed side walls 24 and having an open 
front, whereby a compartment 25 is de?ned therein that 
may be employed both for the purpose of lifting the con 
struction workers and light materials of construction em 
ployed in fabricating the additional components of the 
structure 10 as the construction of the building progresses. 
The rear wall 23 of the elevator car 20 is suit-ably spaced 
forwardly of the adjacent rear wall structure 12; the side 
walls 24 of the elevator car 20 are suitably spaced in 
wardly of the respective adjacent side wall structures 13; 
and the open front of the elevator car 20 is spaced only 
somewhat rearwardly of the adjacent edges of the ?oor 
structures 14, so as to facilitate ready loading and un 
loading of the compartment 25 of the elevator car 20. 
Each side wall 24 of the elevator car 20 rigidly carries 
upper and lower guides 26 and 27 that commonly co 
operate with the adjacent one of the guideways 15, there 
by to insure guided vertical movements of the elevator 
car 20 in the elevator shaft 11 for the usual purpose‘. 

Preferably, a major fraction of the weight of the ele 
vator car 20 is counterbalanced by a conventional ar 
rangement including a pair of weights 28 respectively 
mounted in the weight guides 16. Speci?cally, a trans 
versely extending beam 29 is rigidly secured to the roof 
22 of the elevator car 20; and the opposite ends of the 
beam 29 are respectively connected by a pair of ?exible 
cables 30 to the weight 28, the intermediate portions of 
the cables being trained over a pair of guide pulleys 31 
respectively carried by the side wall structures 13 and 
commonly positioned well above the roof 22 of the ele 
vator car 20. Of course each guide pulley 31 is mounted 
for rotation upon the adjacent side wall structure 13, and 
each cable 31 includes an uprunning section extending 
from the adjacent end of the beam 29 and a downrun 
ning section extending to the adjacent weight 28. The 
mode of operation of this conventional counterbalanc~ 
ing arrangement is well understood and is thus not further 
described in the interest of brevity. 
The elevator drive 50 comprises an elongated upstand 

ing column 51 rigidly secured to the central portion of 
the rear Wall structure 12 and arranged in the elevator 
shaft 11 rearwardly of the adjacent rear Wall 23 of the 
elevator car 20; which column 51 includes a plurality of 
individual sections arranged in an upstanding aligned 
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row, as indicated in FIG. 5, and independently rigidly 
secured to the adjacent rear wall structure 12 in any suit 
able manner, not shown. As best shown in FIGS. 4 and 
5 the column 51 comprises a relatively thick central body 
52 projecting forwardly from the rear wall structure 12 
into the central rear portion of the elevator shaft 11; 
which body 52 has an elongated upstanding substantially 
semi-cylindrical recess 53 therein disposed in facing rela 
tion with the elevator shaft 11. A plurality of gear teeth 
54 are carried by the body 52 within the recess 53; which 
gear teeth 54 are ‘disposed in an elongated upstanding 
outer helical path and spaced-apart in the vertical direc 
tion by a substantially constant given pitch. Of course, 
corresponding slots 55 are disposed between the gear 
teeth 54, whereby the body 52 constitutes a half-nut or 
split-nut. The teeth 54 and the slots 55 have peculiar 
pro?les due to the use that is made thereof, as explained 
more fully below, whereby each slot 55 is partially cylin 
drical in radial section, as clearly shown in FIG. 5. 
An upper ‘bracket 61 is rigidly secured to the rear 

central portion of the roof 22 of the elevator car 20; and 
an adjacent lower bracket 62 is rigidly secured to the 
upper central portion of the rear wall 23 of the elevator 
car 20; which brackets 61 and 62 are uni?ed into one 
composite structure by an upstanding element 63 extend 
ing therebetween, the top of the element 63 being rigidly 
secured to the upper bracket 61, as by welding as indi 
cated at 64, and the bottom of the element 63 is rigidly 
secured to the lower bracket 62, as by welding as indicated 
at 65; all as clearly shown in FIG. 5. The upper bracket 
61 includes a rearwardly extending upper arm 66 pro 
jecting toward the column 51; and likewise, the lower 
bracket 62 includes a rearwardly extending lower arm 67 

> projecting toward the column 51; which arms 66 and 67 
are disposed in substantially horizontal and parallel posi 
tions and in vertical spaced-apart relation, with the upper 
arm 66 positioned in vertical alignment and in super 
imposed relation with respect to the lower arm 67. Two 
vertically aligned openings are respectively formed in the 
outer end portions of the arms 66 and 67; in these open 
ings upper and lower guide bearings 68 and 69, each of 
the sleeve type, are respectively mounted and secured in 
place; and in the bearings 68 and 69, an upstanding spin 
dle 70 is journalled for rotation about its own vertical 
axis disposed concentric with the upstanding outer helical 
path of the gear teeth 54 carried by the column 51. 
A member or pinion 71 is rigidly affixed to the inter 

mediate portion of the spindle 7 0 and arranged between’ 
the arms 66 and 67; which member 71 has a substantially 
cylindrical outer surface in which there is formed a sub 
stantially helical groove 72, thus de?ning thereupon a 
thread 73 including a plurality of turns disposed in an 
upstanding inner helical path concentric with the vertical 
axis of the spindle 70 and with the upstanding outer 
helical path of the gear teeth 54 carried by the column 
51, the turns of the thread 73 being disposed in spaced 
apart relation in the vertical direction by the given pitch 
of the gear teeth 54. The opposite ends of the member 
71 are substantially annular and are disposed substan 
tially normal to the vertical axis of the spindle 70; and 
upper and lower thrust bearings 74 and 75, each of the 
roller-bearing type, are respectively arranged in surround 
ing relation with the spindle 70 immediately adjacent to 
the upper and lower ends of the member 71. Thus, the 
upper bearing 74 is disposed between the upper end of 
the member 71 and the immediately adjacent lower sur 
face of the upper arm 66 and the lower bearing 75 is dis 
posed between the lower end of the member 71 and the 
immediately adjacent upper surface of the lower arm 67. 
Hence, the portion of the weight of the elevator car 20 
that is not counterbalanced by the previously described 
counter-balancing arrangement, a minor fraction of the 
weight of the elevator car 20, is transferred directly from 
the upper arm 66 of the upper bracket 61 through the 
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upper thrust bearing 74 to the upper end of the member 
71 independently of the spindle 70. 

Further, the drive 50 comprises a group of contiguous 
balls 76 carried by the member 71 and including a plu 
rality of turns arranged between the turns of the thread 
73 and in the helical groove '72; which balls 76 are dis 
posed in an upstanding intermediate helical path con 
centric with both the upstanding outer helical path of 
the gear teeth 54 and the upstanding inner helical path of 
the thread turns 73. More speci?cally, a ?rst subgroup 
of the group of balls 76 disposed on the left-hand side of 
the member or worm 71, as shown in FIG. 5, project 
radially outwardly from between the thread turns 73 and 
into engagement with the slots 55 disposed between the 
adjacent ones of the gear teeth 54 carried by the column 
51, and a second subgroup of the group of balls 76 dis 
posed on the right-hand side of the member or worm 71, 
as shown in FIG. 5, project radially outwardly from be 
tween the thread turns 73 and into engagement with the 
element 63. The upstanding element 63 is substantially 
semi-cylindrical, whereby the interior thereof provides a 
corresponding cavity 63a facing the adjacent second sub 
group of the group of balls 76. Thus, the balls 76 are 
held in place in the helical groove 72 by the cooperation 
of the gear slots 55 in the column 51 with one side of the 
member 71 and by the cooperation of the semi-cylindrical 
surface 63a of the element 63 with the opposite side of 
the member 71. The ?rst subgroup of the group of balls 
76 disposed in the gear slots 54 and positioned on the 
left-hand side of the member 71, as shown in FIG. 5, 
act between the thread turns 73 and the gear teeth 54 
engaged thereby to transfer the support of the member 
71 and the portion of the weight of the elevator car 20 
that is not counterbalanced to the column 51 in any 
vertical position of the elevator car 20 in the elevator 
shaft 11. 

Considering now the general mode of operation of the 
drive 50, rotation of the spindle 70 in one direction about 
its vertical axis causes corresponding rotation of the mem 
ber 71 and the balls 76 carried thereby, so as to effect 
relative rotation of the balls 76 in the upstanding inter 
mediate helical path, with the result that the reaction of 
the balls 76 upon the gear teeth 54 lifts the member 71 
in the vertical direction imparting corresponding upward 
movement to the elevator car 20 in the elevator shaft 
11. On the other hand, rotation of the spindle 70 in the 
other or opposite direction about its vertical axis causes 
corresponding rotation of the member 71 and the balls 
76 carried thereby, so as to effect relative rotation of the 
balls 76 in the upstanding intermediate helical path, with 
the result that the reaction of the balls 76 upon the gear 
teeth 54 lowers the member 71 in the vertical direction 
imparting corresponding downward movement to the 
elevator car 20 in the elevator shaft 11. Incident to ro 
tation of the member 71 in either direction, the individual 
balls 76 rotate about their own centers, producing a roll 
ing action between the thread turns 73 and the gear teeth 
54 in order to minimize friction in the drive 50 so as to 
facilitate easy operation of the elevator car 20 in its move 
ments in the vertical direction in the elevator shaft 11. 
Of course, the gear teeth 54, the balls 76 and the thread 
73 carry a suitable lubricating grease, so as further to 
minimize friction in the drive 50. In the drive 50: the 
column 51 carrying the gear teeth 54 serves as a worm 
gear having an in?nite radius and is thus a rack carry 
ing helically disposed teeth 54; and the member 71 car 
rying the helical array of balls 76 serves as a pinion c0~ 
operating with the worm gear or rack de?ned by the 
column 51 as noted above. Hence, the drive 50 is funda 
mentally of the worm gear type. 
Thevextreme upper end of the spindle 70 carries a 

worm gear 80 securely fastened thereto by an associated 
key 81; which worm gear 80 is arranged on the top sur 
face of the arm 66 carried by the upper bracket 61. A 
substantially horizontally disposed shaft 82 is suitably 
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journalled in bearings carried by the upper bracket 61; 
which shaft 82 has a pinion or worm 83 rigidly a?ixed 
thereto by a key 84 and disposed in meshed relation with 
the worm gear 80. The extreme inner end of the shaft 
82 projects beyond the upper bracket 61 and has a bevel 
gear 85 rigidly a?ixed thereto; which bevel gear 85 
meshes another bevel gear 86 rigidly af?xed to a shaft 
87 that is journalled in a bearing 88 carried by the roof 
22 of the elevator car 20, as indicated in FIG. 3; and the 
extreme outer end of the shaft 87 has rigidly affixed there 
to a sprocket 89 that is employed for a purpose more 
fully explained below. Thus, it will be understood that 
rotation of the shaft 62 in opposite directions causes cor 
responding rotations of the spindle 70 through the worm 
,Worm gear drive 83-80; the shaft 62 may be selectively 
directly rotated in opposite directions; and the shaft 62 
may be selectively rotated in opposite directions through 
the bevel gears 85-86 by corresponding opposite rota 
tions of the shaft 87 by such rotations of the sprocket 89. 

Referring now to FIGS. 2 and 3, the shaft 82 may 
be selectively rotated either by motor facility or by manu 
al facility. More particularly, the extreme outer end 
of the shaft 82 is connected by a gear box 90 to a motor 
91, the gear box 90 being of the speed-reduction type, and 
the motor 91 preferably comprising an electric drive mo 

A manually rotatable handwheel 92 is arranged 
within the compartment 25 of the elevator car 20 and 
rotatably mounted upon the rear wall 23 thereof; which 
handwheel 92 carries a sprocket 93 that is aligned in the 
‘vertical direction with the sprocket 89 carried on the outer 
end of the shaft 87; and which sprockets 89-93 are in 
terconnected by a suitable sprocket chain, indicated at 
94 in FIG. 2. 

Thus, the shaft 82 may be selectively rotated by se 
lective energization of the “up” and “down” windings, 
not shown, of the electric motor 91, in an obvious man 
ner. Likewise, the shaft 82 may be selectively rotated 
by selective manual rotation of the handwheel 92, via 
the elements 93, 94, 89, 87, 86 and 85, in an obvious 
manner. While the drive 50 is normally operated by 
the electric drive motor 91, the important point is that 
the same can be operated by the handwheel 92; which 
arrangement is very advantageous, since the fundamental 
utility of the elevator car 20 illustrated is rendered durn 
ing the construtcion of the building incorporating the 
structure 10. 
As the construction of the building progresses it is only 

necessary fundamentally to lengthen the column 51, the 
'guideways 15, the counterbalancing weight guides 16, 
and the counterbalancing cables 30, in order to render 
elevator service to the additional upper floors of the struc 

“ ture 10. Of course, the mountings for the pulleys 31 of 
the counterbalancing arrangement are also elevated from 

_ time to time, as the construction of the building proceeds, 
as it is obvious that the pulleys 31 must be mounted above 

, the top floor that is served by the elevator car 20. Since, 
the column 51, and the elements 15 and 16, are fabricated 
in sections, the assembly of additional such sections into 
the elevator shaft 11 is accomplished in an obvious and 
ready manner. 

In the drive 50: the elements 51, 71 and 76 are formed 
of suitable steel; the gear teeth 54 carried by the column 

‘ 51, and the thread turns 73 carried by the member 71 are 
suitably ground and polished; and the balls 76 preferably 

‘ comprise hard, polished and preformed highly accurate 
spheres of the character normally employed in ball bear 
ing structures. 

After the construction of the building is substantially 
completed, the elevator car 20 may be replaced by a pas 
sengcr elevator car including the usual ?nished appoint 
ments, and provided with any suitable elevator drive and 
equipment, ?oor-leveling facility, passenger control facil 
ity, etc. However, the ?nal elevator drive arrangement 
may advantageously utilize the column 51 and drive mech 
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anism of the basic construction and arrangement of the 
drive mechanism 50, as described above. 

In view of the foregoing it is apparent that there has 
been provided an elevator drive of improved and simpli 
?ed construction and arrangement, and that essentially 
comprises an elongated upstanding column carried by the 
elevator shaft and carrying gear teeth and of rack-like 
form, a member carried by the elevator car arranged in 
the elevator shaft and carrying a thread and of pinion 
like form, a group of contiguous balls carried by the mem 
her and disposed in a helical-like array .and cooperating 
between the gear teeth and the thread turns, and facility 
carried by the elevator car and operatively connected to 
the member for selectively rotating the same so as to im 
part selective upward and downward movements to the 
elevator car in the elevator shaft. 
While there has been described what is at present ‘con 

sidered to be the preferred embodiment of the invention, 
it will be understood that various modi?cations may be 
made therein, and it is intended to cover in the appended 
claims all such modi?cations as fall within the true spirit 
and scope of the invention. ‘ 
What is claimed is: 

I 1. In an elevator including structure de?ning an elon 
gated upstanding shaft, a car arranged in said shaft, and 
means mounting said car upon said structure for guided 
vertical movements along a predetermined path in said 
shaft; the combination comprising an elongated upstand 
ing column carried by said structure adjacentrto said shaft 
and extending therealong substantially the entire length of 
the path of movement of said car, said column having an 
elongated upstanding substantially semi-cylinder recess 
therein disposed in facing relation with said shaft and ex 
tending substantially the length thereof, a plurality of gear 
teeth carried by said column within said recess and dis 
posed in an elongated upstanding outer helical path and 
spaced-apart in the vertical direction by a given pitch, a 
bracket carried by said car adjacent to said column, an 
upstanding spindle carried by said bracket and mounted 
thereupon for rotation about its own vertical axis dis 
posed in a position concentric with said upstanding outer 
helical path, an upstanding member carried by said spindle 
and rotatable therewith, said member having an upstand 
ing substantially cylindrical outer surface concentric with 
the vertical axis of said spindle and projecting radially 
outwardly therefrom into said recess, a thread carried by 
said member on said outer surface and including a plural 
ity of turns disposed in an upstanding inner helical path 
concentric with said upstanding outer helical path and 
spaced-apart in the vertical direction by said given pitch, 
an upstanding element carried by said bracket and posi 
tioned on the side of said member opposite to that of said 
column, said element having an upstanding substantially 
‘semi-cylindrical cavity therein disposed in facing rela— 
tion with said thread, said bracket carrying said spindle 
and said member and said element being movable in the 
vertical direction with said car in said shaft and rela 
tive to said column, a group of contiguous balls carried 
by said member and including a plurality of turns ar 
ranged between said thread turns and disposed in an up 
standing intermediate helical path concentric with both 
said upstanding outer helical path and said upstanding 
inner helical path and‘spaced-apart in the vertical direc 
tion by said given pitch, a ?rst subgroup of said balls dis 
posed on one side of said member projecting radially out 
wardly from between said thread turns and into engage 
ment with the slots between the adjacent ones of said 
gear teeth and a second subgroup of said balls disposed 
on the opposite side of said member projecting radially 
outwardly from between said thread turns and into en 
gagement with said element within said cavity, whereby 
the balls in said group are held in position between said 
thread turns for rotation with said member and for indi 
vidual rotation thereof between said thread turns, said 
?rst subgroup of balls acting between said thread turns 
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and the adjacent engaged ones of said gear teeth effecting 
at least a partial support of said car by said column in 
any vertical position of said car in said shaft, whereby 
rotation of said spindle in one direction effects upward 
movement of said car in said shaft and rotation of said 
spindle in the opposite direction effects downward move 
ment of said car in said shaft, and drive means carried 
by said car for selectively rotating said spindle in either 
direction. 

2. The elevator combination set forth in claim 1, 
wherein said drive means essentially comprises a motor 
mounted upon said car and provided with a reversible 
drive part that may be selectively rotated in opposite di 
rections, and an operative connection between said drive 
part and said spindle. 

3. The elevator combination set forth in claim ll, 
wherein said drive means essentially comprises a hand 
wheel mounted within said car for manual rotation in 
opposite directions, and an operative connection between 
said handwheel and said spindle. 

4. The elevator combination set forth in claim 1, 
wherein said drive means essentially comprises an electric 
drive motor mounted upon said car exteriorly of the 
compartment therein and provided with a reversible 
rotor, a ?rst drive connection between said rotor and said 
spindle, a handwheel mounted upon said car interiorly of 
the compartment therein and rotatable in opposite direc 
tions, and a second drive connection between said hand 
wheel and said spindle. 

5. The elevator combination set forth in claim 1, 
wherein said column comprises a plurality of substantially 
identical sections arranged in an upstanding aligned row 
and independently rigidly secured to said structure. 

6. In an elevator including structure de?ning an elon 
gated upstanding shaft, a car arranged in said shaft, 
means mounting said car upon said structure for guided 
vertical movements along a predetermined path in said 
shaft, and mechanism acting between said structure and 
said car to counterbalance a major fraction of the weight 
of said car; the combination comprising an elongated up 
standing column carried by said structure adjacent to said 
shaft and extending therealong substantially the entire 
length of the path of movement of said car, said column 
having an elongated upstanding substantially semi-cylin 
drical recess therein disposed in facing relation with said 
shaft and extending substantially the length thereof, a 
plurality of gear teeth carried by said column Within said 
recess and disposed in an elongated upstanding outer 
helical path and spaced-apart in the vertical direction by 
a given pitch, a bracket carried by said car adjacent to 
said column, an upstanding spindle carried by said brack 
et and mounted thereupon for rotation about its own 
vertical axis disposed in a position concentric with said 
upstanding outer helical path, an upstanding member car 
ried by said spindle and rotatable therewith, said mem 
ber having an upstanding substantially cylindrical outer 
surface concentric with the vertical axis of said spindle 
and projecting radially outwardly therefrom into said re 
cess, a thread carried by said member on said outer sur 
face and including a plurality of turns disposed in an up 
standing vinner helical path concentric with said upstand 
ing outer helical path and spaced-apart in the vertical 
direction by said given pitch, an upstanding element car 
ried by said bracket and positioned on the side of said 
member opposite to that of said column, said element 
having an upstanding substantially semi-cylindrical cavity 
therein disposed in facing relation with said thread, said 
bracket carrying said spindle and said member and said 
element being movable in the vertical direction with said 
car in said shaft and relative to said column, a group of 
contiguous balls caried by said member and including a 
plurality of turns arranged between said thread turns and 
disposed in an upstanding intermediate helical path con 
centric with both said upstanding outer helical path and 
said upstanding inner helical path and spaced-apart in the 
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8 
vertical direction by said given pitch, a ?rst subgroup of 
said balls disposed on one side of said member projecting 
radially outwardly from between said thread turns and 
into engagement with the slots between the adjacent ones 
of said gear teeth and a second subgroup of said balls 
disposed on the opposite side of said member projecting 
radially outwardly from between said thread turns and 
into engagement with said element within said cavity, 
whereby the balls in said group are held in position be 
tween said thread turns for rotation with said member 
and for individual rotation thereof between said thread 
turns, said ?rst subgroup of balls acting between said 
thread turns and the adjacnet engaged ones of said gear 
teeth effecting the support of a minor fraction of the 
weight of said car by said column in any vertical posi 
tion of said car in said shaft, whereby rotation of said 
spindle in one direction effects upward movement of 
said car in said shaft and rotation of said spindle in the 
opposite direction effects downward movement of ‘said 
car in said shaft, and drive means carried by said car for 
selectively rotating said spindle in either direction. 

7. In an elevator including structure de?ning an elon 
gated upstanding shaft, a car arranged in said shaft, and 
means mounting said car upon said structure for guided 
vertical movements along a predetermined path in said 
shaft; the combination comprising an elongated upstand 
ing column carried by said structure adjacent to said 
shaft and extending therealong substantially the entire 
length of the path of movement of said car, said column 
having an elongated upstanding substantially semi-cylin 
drical recess therein disposed in facing relation with said 
shaft and extending substantially the length thereof, a 
plurality of gear teeth carried by said column within said 
recess and disposed in an elongated upstanding outer 
helical path and spaced-apart in the vertical direction by 
a given pitch, a bracket carried by said car adjacent to 
said column, an upstanding spindle carried by said brack 
et and mounted thereupon for rotation about its own 
vertical axis disposed in a position concentric with said 
upstanding outer helical path, an upstanding member 
carried by said spindle and rotatable therewith, said 
member having an upstanding substantially cylindrical 
outer surface concentric with the vertical axis of said 
spindle and projecting radially outwardly therefrom into 
said recess, a thread carried ‘by said member on said 
outer surface and including a plurality of turns disposed 
in an upstanding inner helical path concentric with said 
upstanding outer helical path and spaced-apart in the 
vertical direction by said given pitch and terminating ad 
jacent to the upper and lower ends of said member, an 
upstanding element carried by said bracket and positioned 
on the ‘side of said member opposite to that of said col 
umn, said element having an upstanding substantially 
semi-cylindrical cavity therein disposed in facing rela 
tion with said thread, said bracket carrying said spindle 
and said member and said element being movable in the 
vertical direction with said car in said shaft and relative 
to said column, a group of contiguous balls carried by 
said member and including a plurality of turns arranged 
between said thread turns and disposed in an upstanding 
intermediate helical path concentric with both said up 
standing outer helical path and said upstanding inner 
helical path and spaced~apart in the vertical direction by 
said given pitch, said balls being trapped between said 
thread turns and held therein by said element and the as 
sociated ones of said gear teeth, a ?rst subgroup of said 
balls disposed on one side of said member projecting 
radially outwardly from between said thread turns and 
into engagement with the slots between the adjacent ones 
of said gear teeth and a second subgroup of said balls 
disposed on the opposite side of said member projecting 
radially outwardly from between said thread turns and 
into engagement with ‘said element within said cavity, 
whereby the balls in said group are held in position be 
tween said thread turns for rotation with said member 
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and for individual rotation thereof between said thread 
turns, said ?rst subgroup of balls acting between said 
thread turns and the adjacent engaged ones of said gear 
teeth effecting at least a partial support of said car by 
said column in any vertical position of said car in said 
shaft, whereby rotation of said spindle in one direction 
effects upward movement of said car in said shaft and ro 
tation of said spindle in the opposite direction effects 
downward movement of said car in said shaft, anti-fric 
tion bearing structure carried by said bracket and -ar 
ranged between said member and said bracket for trans 
mitting at least the partial support of said car to said col 
umn independently of said spindle, and drive means 
carried by said car for selectively rotating said spindle in 
either direction. 

8. In an elevator including structure de?ning an elon 
gated upstanding shaft, a car arranged in said shaft and 
means mounting said car upon said structure for guided 
vertical movements along a predetermined path in said 
shaft; the combination comprising an elongated upstand 
ing column carried by said structure adjacent to said 
shaft and extending therealong substantially the entire 
length of the path of movement of'said c-ar, said col 
umn having an elongated upstanding substantially semi 
cylindrical recess therein disposed in facing relation with 
said shaft vand extending substantially the length there 
of, a plurality of gear teeth carried by said column with~ 
in said recess ‘and disposed in an elongated upstanding 
outer helical path and spaced-apart in the vertical direc 
tion by a given pitch, a‘bracket carried by said car ad 
jacent to said column, an upstanding spindle carried by 
said bracket, upper and lower guide bearings carried by 
said bracket and respectively surrounding the upper and 
lower ends of said spindle and mounting said spindle for 
rotation ‘about its own vertical axis disposed in a position 
concentric with said upstanding outer helical path, an 
upstanding member carried by said spindle intermediate 
the upper and lower ends thereof and rotatable therewith, 
said member having an upstanding substantially cylindrical 
outer surface concentric with the vertical axis of said 
spindle and projecting radially outwardly therefrom into 
said recess, said member also including upper and lower 
annular ends respectively disposed below and above said 
upper and lower guide bearings, upper and lower thrust 
bearings respectively arranged between said bracket and 
the corresponding upper and lower ends of said member, 
whereby said upper thrust bearing is disposed below said 
upper guide bearing and in surrounding relation with 
the adjacent portion of said spindle disposed immediately 
above the upper end of said member and said lower 
thrust bearing is disposed above said lower guide bear 
ing and in surrounding relation with the adjacent por 

15 

25 

35 

40 

10 
tion of said spindle disposed immediately below the lower 
end of said member, a thread carried by said member 
on said outer surface and including a plurality of turns 
disposed in an upstanding inner helical path concentric 
with said upstanding outer helical path and spaced-apart 
in the vertical direction by said given pitch, an upstand 
ing element carried by said bracket and positioned on 
the side of said member opposite to that of said column, 
said element having an upstanding substantially semi 
cylindrical cavity therein disposed in facing relation with 
said thread, said bracket carrying said spindle and said 
member and said element being movable in the vertical 
direction with said car in said shaft and relative to said 
column, a group of contiguous balls carried by said mem 
ber and including a plurality of turns arranged between 
said thread turns and disposed in an upstanding inter 
mediate helical path concentric with both said upstand 
ing outer helical path and said upstanding inner helical 
path and spaced-apart in the vertical direction by said 
given pitch, a ?rst subgroup of said balls disposed on 
one side of said member projecting radially outwardly 
from between said thread turns and into engagement 
with the slots between the adjacent ones of said gear 
teeth and a second subgroup of said balls disposed on the 
opposite side of said member projecting radially out 
war-dly from between said thread turns and into engage 
ment with said element within said cavity, whereby the 
balls in said group are held in position between said 
thread turns for rotation with said member and for in 
dividual rotation thereof between said thread turns, said 
?rst subgroup of balls acting between said thread turns 
and the adjacent engaged ones of said gear teeth effect 
ing at least a partial support of said car by said column 
in any vertical position of said car in said shaft, where 
by rotation of said spindle in one direction effects upward 
movement of said car in said shaft and rotation of said 
spindle in the opposite direction effects downward move 
ment of said car in said shaft, and drive means carried 
by said car for selectively rotating said spindle in either 
direction. 

9. The elevator combination set forth in claim 8, 
wherein said upper and lower guide bearings are of the 
sleeve bearing type, and said upper and lower thrust 
bearings are of the roller bearing type. 
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