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2,887,190
ELEVATOR AND CASING STRUCTURE
Alfred ‘H. Roloson, Worthington, Ohio, assignor to. The
Jefirey ‘Manufactoring Company, -a- - corporation of
Ohio
_ ‘Application Noveniber 5, 1953, Serial No. 390,332
4 Claims. (CL 189—1) ‘

" “This" invention 'relates to “elevators ‘and “casings *which
‘may be employed therein with facility.
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One’ object "of 'the invention is to provide-an “elevator

of improved .construction including an "improved -casing
or'housing. ‘ .
" ““Another’ object “of ‘the -invention is to ‘provide an im-

20

proved ‘casing‘formed  from’a plurality ‘of casing' sectipns
in open "end ‘to ‘opén end relation and - including im-

proved ‘means “for interconnecting said’ “sections “while
‘stiffening" the side ‘walls of the casing.”
Another object of ‘the “invention -is to ‘provide an’'im-

proved casing formed-from a‘plurality-of casing sections .

‘in “open "end ‘to open end ‘relation ‘including improved
‘means for interconnecting said-sections while stiffening the
side walls of the casing and providing means by or through
which:the casing may ‘be supported ‘arid/or braced against
‘swaying.

Still -another object of the invention is‘to provide an
‘improveéd casing section ‘including improved ‘means ‘at
“least-at one of its ends-whereby-said casing-section may
‘be-joined with -another casing section.

Other ébjects of the invention will appear heréinafter,
‘the novel features and 'combinations being set'forth inthe
-appended -claims.

‘In the accompanying ‘drawings: .

- Fig. 1iis' a somewhat diagrammatic side view in:eleva-
‘tion, ‘with sections  broken ‘away, :of -an’ élevator structure
dncluding ‘thie features of the invention; - :

Fig."2 iis a-side view ‘of the: elevator -seen in Fig. '1;

Fig. 3-is ‘a sectional -elevational view en ‘a larger 'scale
of a portion of the elevator apparatus-seen ‘in  Figs, ‘1

tand 2, the view :showing :particularly a plurality of casing
‘sections ‘and -means for -interconnecting ithem as well as’

structure- for ‘preventing swaying of the casing while
permitting longitudinal ‘motion of it ‘with respect - to -its
:supporting ‘or:bracing ‘structure;

‘Pigs. 4 and'5:are views in:section, these sections béing

taken on lines 4—4.and 5-—8 respectively of ‘Fig. 3;
Fig. 6 .is a view in section, ‘the section being. taken on

line 6—6 of Fig. 4:

‘Fig. 7 is-a.sectional elevational view ona Jarger scale

of ‘a portion :of the -elevator apparatusseen ‘in ‘Figs. 1

and "2, the view .showing -partictilarly -the “structure by
‘which-the casing'is suspended from its-supporting struc-
ture; .

"Fig. 8 is a view in section, the section being takeén on
line 8—8 of Fig. 7; '

Fig. 9-is ‘a view ‘in section on-a smaller scale the view

“being taken on ling 9—9-of Fig, 8; and

Fig. 10 is a view in section on a larger scale of a

.portion of the structure by which the casing is hung from
‘the elevator main:frame or tower.

Figs. .1 and 2 of the drawings illustrate, more or less

-diagrammatically? a hot elevator apparatus 19 of a type
.employed.to elevate hot catalyst in-the cracking of hydro-

carbons. .These elevators are usually.of .great size, some-

«times having a height of 175 feet or more and the tem-

25

30

35

40

45

50

b5

60

65

70

2
peratures within -the casings may range up to 1000° F.
or more,

The elevator 1% shown in the drawings inclides an
elongated upright main- frame or tower 20 “which is
formed of four upright structural steel cormer members
21 interconnected at various elevations by transverse I-
beams 22 toform a rectangular ‘generally open sided box:
like tower within ‘which there ‘is suspended an “elevatot
«casing ‘or housing 23 ‘in’ which there is contained an end-
less “chain .and bucket .clevator 24 (see Figs. 1 and 2).
‘Elevator 24 travels over a head wheel 25. mounted upon
a head shaft 26 that extends, through the top or head sec-
‘tion 27 of the casing 23.  The bottom of the endless chiin
and ‘bucket ‘elevator 24 travels around a ' foot wheel 28
mounted ‘upon a foot shaft 28 contained within 'a foot
section ‘38 of the casing ‘or housing” 23 ‘andis free ‘to
move “bodily -longitudinally 'therein - to " sccommodate
changes in length in the chain eof the chain 'and bucket
elevator 24 caused by ‘expansion, contraction and’ wear
thereof. o

The ‘casing or housing 23 includes in ‘its Toot"section
30 ‘and head section 27, ‘respectively, a ‘feed chute 31

‘by which hot catalyst may be fed into the’ bottom of ‘the

casing or housing 23 to the ‘¢hain -and bucket elevator 24,
and a discharge chute 32 by which the hot-catalyst is
‘discharged ‘from the chain and bucket elevator 24 -and
‘thercasing or housing 23. The casing or housing 23 ilso

‘includes a plurality of large opeiings- or manholes ‘in“its

side -walls -which are ‘normally closed "by plates 33 “thit

‘may ‘be-removed to permit a workman toenter the casing
‘or’housing 23, or-to service the foot shaft mechanism for
-example, -and - the bottom of the foot section 30 is pro-

vided “with -a valve ‘mechanism ‘34 through which ~any
catalyst:spilled into the bottom of casing 23 may be re-

‘moved.

The elevator head shaft 26, and consequently the head

“wheel 25 of -endless chain conveyor 24, -is- driven ‘from

an -electric 'motor 35 ‘through mechanism including
sprockets and. a chain 36, the ‘motor -35 being motnted

-adjacent the casing head section 27 and‘shaft 26-and on
“the frame or tower 28, Because the material ‘being con-
wveyed by the: elevator 24 is'very ‘hot and should not:be

permitted to coel appreciatively the outside of the casing

‘or housing 23.is covered substantially entirély by 'insula-
‘tion, mot shown.

Because -of -the great ‘height or-length ‘of ‘the casing

‘or housing' 23 ‘it is practical only to construct the casing
rin sections which are interconnected to ‘form the complete
‘casing:or-housing 23 at the time that the elevator ap-
iparatus is ‘erected and accordingly the elevator casing or

housing 23 seen ‘in the drawings is made ‘to include the

“head section ‘27 'which is open at its bottom ‘wheré it is
wconnected to the open top end of an intermcdiate‘ conveyer
‘casing portion which extends between the head section'27

and-foot section 36 and:is-formed by a'plurality of rec-

itangular open ended casing sections:37 attached togéther

in open end to open end relation.
The intermediate casing sections 37 are constiucted in

-a similar manner in that each-is an open ended rectangu-

lar tube . including interconnected sheet metal side’ walls
38 having their margins adjacent each open ‘end ‘there-

-of ‘bent from ‘the plane of the side walls of ‘which they

form parts.. These marginal portions are interconnected
at'each corner of the casing section by a triangular plate
39. -Plates 39 have substantially the same ‘thickness as
the. walls 38, are preferably formed of the same material
and ‘are welded ‘between the flange portions of ‘the adja-
cent walls 38 to provide a flange 40 at each open ‘end
of each casing section 37 that extends peripheérally around

wit,  Bach ‘of said ‘casing sections 37 .is -provided “with'a
-plurality of :straps, connectors. or ‘hanger eélements 41

which lie against the inside surfaces of the 'side walls 38
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and project from the open end of the conveyer section
37 a sufficient distance to be inserted into the open end
of another conveyer section 37. The straps, connectors
or hangers 41 are welded to the casing walls 37, but it
will be obvious from the description herein contained
that these straps, connectors or hanger elements 41 may
be separate elements bolted or otherwise secured to the
casing sections 37 when the casing or housing 23 is being
assembled.

The casing or housing 23 includes, adjacent its top
but below the head section 27, a plurality of relatively
short intermediate casing sections which are constructed
as above described and one of which sections, indicated
at 42 in Figs. 7, 8 and 9 of the drawings, is further pro-
vided with four generally upright plate-like laterally
diagonally extending ears, brackets or hanger elements
43 through which substantlally the entire weight of the
.casing or housing 23 is hung upon the frame or tower
20. As indicated in Figs. 8 and 9 of the drawings, these
ears, brackets or hangers 43 lie in upright planes which
intersect the diagonally opposite inside corners of the
‘¢asing section 42 and they form gussets that extend be-
tween the flanges 40 at the opposite ends of the section
42 and are welded to the flanges 40 and side walls 38
of this particular casing hanger portion 42 thereby stiffen-
ing the side walls 38 and end flanges 4¢ of the section
42 and taking some of the weight of the casing or hous-
‘ing through the flanges 40.

Frame or tower 20 also includes a plurality of I-beams
‘44 that are connected to each other and extend between
the upright corner members 21 to which they may be
riveted or welded just below the casing head section 27
to. provide a supporting platform-like structure in the
main frame or tower upon which a rectangular collar or
skirt 45 which surrounds the casing or housmg 23 rests
and from which the casing or housing 23 is hung.

. The collar or skirt 45 includes a tubular body portion
46 having two opposite upright walls and two opposite
-upwardly tapered inwardly sloping walls which are rigid-
Ay interconnected to each other and at their bottoms to
a rectangular base frame 47 that rests upon and is bolted
to the I-beams 44. The upper end of body portion 46 of
skirt 45 is made integral, as by welding, with a rectangu-
lar. top frame 48 that projects inwardly of the body side
walls, and the body 46, base frame 47 and top frame 48
. are interconnected by a plurality of gussets 49 and 50.

. The supporting section 42 of the casing or housing 23
is hung upon frame or tower 20 through skirt 45 by four
adjustable hanger assemblies 51 (see Fig. 10) each of
which includes a bolt having a tongue 52 upon opposite
~sides of which there is a pair of hanger straps 53 attached
to the tongue 52 by a pivot pin 54. Straps 53 straddle

-one of the ears, brackets or hanger elements 43 on the
supporting casing section 42 and are connected thereto
by. a pivot pin 55. The bolt portion of each hanger
assembly 51 extends upwardly outwardly through the
top.frame 48 of skirt 45 and a boss 56 welded thereon
which is provided with a central opning of larger diam-
eter than the bolt and a concave top surface. The bolt
is provided with a washer 57 and a pair of nuts 58.
Washer 57 includes a convex surface that seats in the
concave surface of the boss 56 to provide a ball and
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socket joint between hanger assembly 51 and the skirt 45.

. From the foregoing it will be readily apparent that
the conveyer casing section 42 that supports substantial-
ly the entire weight of the casing or housing 23 is not
only hung from the frame or tower 20 in a flexible man-

ner but also in such manner that gravity will cause it.

to center itself between the hanger assemblies 51. It
~will also be seen that because the hanger assemblies 51
are flexible in themselves and because they are connected
to the skirt 45 for limited pivotal motion through the
ball and socket joints formed by the bosses 56 and
washers 57 that the supporting casing section 42 is free
.to expand and contract due to temperature changes of

65

70
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the housing or casing by reason of one or more sides of
the casmg being at temperatures different from the re-
maining sides of the housmg or casing 23, These condi-
tions frequently occur in hot elevators of the type herein
described and the latter condition is usually caused by
winds blowing against only one or two of the sides of
the conveyer casing 23 and cooling them below the tem-
perature of those sides that are protected from the wind.

It may be mentioned here that because of the size and
particularly the great length or height of the elevator
apparatus 19, it is found expedient when erecting the
elevator to employ a plurality of surveyors transits prop-
erly spaced and set upon the ground, the use of which
permits engineers to direct workmen assembling thé
structure to secure its various elements together in level
and plumb positions.

When the casing or housing 23 is to be assembled
within the frame or tower 20 the supporting casing sec+
tion 42 is first hung from frame 20, as above described,
and this section 42 is then adjusted to a position wherein
its central vertical axis is plumb by the proper adjust-
ments of the nuts 58 on the hanger assemblies 51. The
casing section 37 that is to be joined to the open bottom
of the supporting section 42 is then positioned immediate-

1y below the open bottom end of section 42 with its

straps, connector or hanger elements 41 extending into
the supporting section 42 and laying against the side
walls 38 thereof. Bolts 59 are then inserted through
openings 60 (similar to those seen in Fig. 3 of the draw-
ings) in the side walls 38 of section 42 and holes 61 in
the free ends of the straps, connector or hanger elements
41 to hang the casing section 37 from the supporting
section 42. While said casing section 37 is hung from
the section 42 through the bolts 59 it may be brought to
a plumb position and the bolts 59 may then be tightened.
In this position the flanges 40 of the sections 37 and 42
abut each other and the free ends of the straps, con-
nector or hanger elements 41 are then preferably welded
permanently to the side walls 38 of the supporting sec-
tion ‘42. The adjacent or abutting edges of the flanges
40 are welded together as indicated at 62 in Figs. 5 and
6 of the drawings to cause the flanges 40 of adjacent
casing- sections 37 and 42 to form a stiffening bead or
bulge 63 that extends peripherally around the casing or
housing 23 thereby stiffening its side walls and aiding
in preventing them from warping and buckling when the
casing is heated to or cooled from that temperature at
which it operates.

“The remaining casing sections 37 which comprise the
casing or housing 23 and the head and foot sections 27
and 30 are connected together in a manner identical to
that above described in connection with casing sections
37 and 42 and the entire casing or housing 23 is braced
against swaying motion while being permitted to expand
and contract by apparatus now to be described.

It may be mentioned that two or more of the casing
sections 37 may be connected together to form a casing
section sub-assembly to be incorporated into the casing
as a single unit in the manner above described. When
such is done the bolts 59 and openings 60 in the casing
sections which comprise the sub-assembly may be omitted
and the ends of straps, connector or hanger elements
41 may be welded directly to the side walls 38 of the
adjacent casing sections 37.

Referring again to the skirt 45 (see Figs. 8 and 9),
each of the upwardly extending side elements of its body
46 is provided with a pair of the spaced gussets 50 which
extend upwardly to form a channel-like guide or way
64 into which a tongue 65 carried by one side wall of
the casing or housing 23 extends. Each tongue 65 in-
cludes a plate 66 attached to one of the beads, bulges
or-reinforcements 63 by a pair of bent plates 67 welded
both to the plate 66 and the bead or bulge 63. The
plates' 66 engage the gussets 50 only at their sides, but
since there -are four sets of gussets 50 and four tongues
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65, one adjacent the ¢enter of each side ‘wall of the
casing or housing 23, substantially all lateral motion of
the casing or housing 23 with respect to the frame or
- tower 20'is prevented while the casing or housing 23 is
permitted to expand or contract with respect to the frame
20 by reason of the slide fits between the tongues 65 and
the guides or ways 64.

Other anti-sway and expansion permitting devices (see
Figs. 3, 4 and 6) may be spaced along the length of the
casing or housing 23 as desired. Each of these devices
is similar to that described above in that each includes
four tongues 65 carried by one of the beads, bulges or
reinforcements 63, as above described, that enter into
guides or ways 68.formed by .spaced upright elements
69 carried, through brackets 70, by frame elements 71
that extend between the horizontal beams 22 of the frame
or tower 20 as do the I-beams 44 which carry skirt 45.

From the foregoing it will be seen that by this inven-
tion there has been provided an elevator that is particu-
larly adapted to operate at temperatures difféerent from
the atmospheric temperature which includes an upstand-
ing main frame tower or support 2 in and from which
there is hung an elongated elevator casing 23 that may
expand and contract with respect to its supporting frame
but which cannot sway or swing with respect to it to any
material degree.

It will also be seen that the improved casing or hous-
ing provided by this invention includes a. plurality of
rectangular casing sections 37 in open end to open end
relation which are interconnected by peripheral channel-
like beads or bulges 63, and that the straps or hangers
41 extend across the channel-like beads or bulges 63 to
interconnect the adjacent casing section 37 for the pur-
pose of supporting one casing section from the other
during assembly and afterward for transferring sub-
stantially all tension and compression loads from one
casing section to the other independently of the channel-
like beads or bulges 63 thereby relieving the beads or
bulges 63 of loads which would tend to expand, com-
press or warp them. Because the reinforcing channel-
like beads -or bulges 63 are made of portions of the ad-
jacent casing sections, their wall thickness will be the
same as the thickness of the walls 38 of casing section
37. Therefore, the beads or bulges 63 will expand and
contract at rates substantially equal to the rate of ex-
pansion and contraction of the casing or housing walls
and the reinforcing bands, beads or bulges 63 will be
efficient in their function of stiffening and reinforcing
the casing or housing walls at all temperatures through-
out the range of temperatures to which the casing or
housing may be subjected.

The forming of each of the reinforcing and stiffening
channel-like beads or bulges 63 from a flange on each
of the adjacent casing sections has another important
advantage, namely, it provides flanges on each of the
adjacent sections to be interconnected which a workman
may bend as necessary to compensate for small manu-
facturing errors which otherwise might prevent the flanges
of the adjacent casing sections from abutting each other
properly for the peripheral welding together of the flanges
ete.

While it is preferred to form the channel-like stiffening
beads or bulges 63 at least in part of bent portions of
the side walls 38 of the casing sections 37, it will be
seen, of course, that the channeldike reinforcing beads
or bulges 63 may be made as separate elements inter-
connected to the adjacent ends of the casing sections
after the sections have been connected together by the
siraps or hangers 41 and that if so made the material
from which they are formed should have substantially
the same coefficient of expansion as the material of the
walls 38 of the casing section 37 in order that they will
prevent rather than cause, warping of the elevator casing
walls,
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‘Obviously those skilled in the 4rt may ‘make various
changes in the details .and arrangement of iparts ‘without
departing from the spirit and scope of the invention as
defined by the claims hereto appended, and :applicant
therefore wishes not to be restricted to the ‘precise:con-
struction herein disclosed. : : SR

Having thus ‘described -and shown an embodiment -of
the invention, what it is desired to secure .by Letters
Patent of the United States is: : . .

1. An -elevator adapted to operate -at elevated tem-
peratures including an elongated upstanding main frame,
an elongated elevator casing disposed within the main
frame, said elevator casing comprising a plurality .of open
ended casing sections .formed with side walls and dis-
posed in open end to open end relation, the ‘side walls
of adjacent casing sections-thereby forming continuations
of each other, said main frame including means for hang-
ing the elevator casing and supporting the weight thereof,
means connecting the hanging means to one casing sec-
tion, means connecting said casing sections for transfer-
ring weight from one casing section to another, means
connecting said casing sections and forming stiffening
elements for the side walls thereof including a peripheral
flange surrounding the open ends of each of said casing
sections, said flanges of adjacent casing sections being
disposed with the edges thereof in contact and with the
entire inner surface portions thereof spaced from each
other, means joining the edges.of the flanges, said stiffen-
ing elements including the entire inner surface portion
thereof being exposed to the temperature within the eleva-
tor casing and expanding and contracting uniformly with
the walls of the casing sections.

2. An elevator adapted to operate at elevated tem-
peratures including an upstanding main frame, an ele-
vator casing disposed within the main frame, said ele-
vator casing comprising a plurality of open ended casing
sections formed with side walls and disposed in open
end to open end relation, the side walls of adjacent
casing sections thereby forming continuations of each
other, said main frame including means for hanging the
elevator casing and supporting the weight thereof, means
connecting the hanging means to one casing section,
means connecting said casing sections and forming stiffen-
ing -elements for the side walls thereof including a pe-
ripheral flange surrounding the open ends of each of said -
casing sections, said flanges of adjacent casing sections
being disposed with the edges thereof in contact and with
the entire inner surface portions thereof spaced from
each other, means joining the edges of the flanges, said
stiffening elements including the entire inner surface
portions thereof being exposed to the temperature within
the elevator casing 'and expanding and contracting uni-
formly with the walls of the casing sections.

3. In an elevator, an elongated elevator casing com-
prising a plurality of open ended casing sections formed
with side walls and disposed in open end to open end
relation, the side walls of adjacent casing sections there-
by forming continuations of each other, means connected
to one casing section for hanging the elevator casing,
means connecting said casing sections for transferring
weight from one casing section to another, means con-
necting said casing sections and forming stiffening ele-
ments for the side walls. thereof including a peripheral
flange surrounding the open ends of each of said casing
sections, said flanges of adjacent casing sections being
disposed with the edges thereof in contact and with the
entire inner surface portions thereof spaced from each
other, means joining the edges of the flanges, said stiffen-
ing elements including the entire inner surface portions
thereof being exposed to the temperature within the eleva-
tor casing and expanding and contracting uniformly with
the walls of the casing sections.

4. In an elevator, an elevator casing comprising a
plurality of open ended casing sections formed with side
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walls and disposed in open end to open end relation, the
side. . walls- of adjacent casing sections thereby forming
continuations of each other, méans connected to one
casing " section. for hanging the elevator casing, means
-connecting said casing sections and forming stiffening ele-
ments for the side walls thereof including a peripheral
flange surrounding the open ends of each of said casing
‘sections, said flanges of adjacent casing sections being
disposed with the edges thereof in contact and with the
entire inner surface portions thereof spaced from each
other, means joining the edges of the flanges, said stiffen-
ing elements including the entire inner surface portions
‘thereof being exposed to the temperature within the ele-
vator casing and expanding and contracting uniformly
_with the walls of the casing sections.

10

15

8

References Cited in the file of this patent

1,666,495
1,757,343
1,922,599

2,241,822

2,333,777
2,491,899
2,560,063
2,570,363
2,661,088
2,736,400

712,997

UNITED STATES PATENTIS

Hodgkinson _o.__.___... Apr. 17, 1928
Steinmuller — oo _ May 6, 1930
1% 1 v 2, Aug. 15, 1933
Marsh o May 13, 1941
Godshalk e Nov. 9, 1943
Mercier - Dec. 20, 1949
Armacost e July 10, 1951
Mercier e e Oct. 9, 1951
Mercier e Dec. 1, 1953
Gayetal, aoeeoeaeo Feb. 28, 1956

FOREIGN PATENTS

Germany —cce—ce—— e Oct. 29, 1941

Yonwacs =



