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UNITED STATES 

My invention relates to mixing apparatus 
and especially to new and improved means 

a tures or elements thereof, in a lined tank and 5 especially a tank having a vitreous lining, in 
such manner that cracking of the lining is prevented or avoided. 

Heretofore it has been a difficult matter to properly mount mixing apparatus and espe 
10cially the deflector structure thereof in a 

lined tank of character referred to, without causing cracking, or otherwise injuring the 
vitreous coating of the tank wall. The com 
mon practise has been to bolt the deflector 

15 

and portions displaced by the mere mechani 
20 

parts caused by vibration, expansion, etc. 
S. lined tanks are employed in order to 
keep certain classes of materials from con 

25 
ious action, such injury to the protective lin 
sing is of course very objectionable. . . . . . 

by providing mounting means, or cooperat 
30 ing arrangements or structures of the deflec 

tor and the connecting or supporting means, 
I of such character that cracking or other in 
jury to the vitreous or analogous lining is 
entirely prevented. As more particularly 

85 stated, I support the deflector in such man 
ner that its parts are not in actual contact 

is entirely obviated 

is 45 

spersons will understand that many variations imay be made without departing from the 
90 principles disclosed, and I contemplate the 
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elements directly to the tank wall with metal 
portions of the deflector in direct contact 
with the vitreous or analogous lining, with 
the result that the lining is usually cracked 
cal pressure or movement of the deflector 

tact with the metal of the tank, upon which 
such materials have corrosive or other injur 

The characteristics and advantages of the 
invention are further sufficiently explained 
in connection with the following detail de 
Scription of the accompanying drawings, 
which show representative embodiments. 
After considering these examples, skilled 

In the drawing:: 
employment of any structures that are prop-i 
erly within the scope of the appended claims. . . . for supporting mixing or deflecting struc- . . . . . . . . 

Fig. 1 is a top plan of one typical deflector, 
a segment of a tank bottom, and connecting 
or supporting means embodying the inven 
tion in one form. . . . . . . . . . . . . . . . 

55 

Fig. 2 is a section at 2-2, Fig. 1. Fig. 3 is a section at 8-3, Fig.1. 
The deflector structure is here shown as 60 

secured to the tank bottom 1, although the 
structural principles disclosed may be adapt- ... " 
ed to the support of the deflector from the 
tank side-wall. ... . . . . . . . . .';...'... 
The tank wall 1 has a lining 2, of enamel, 65 

usually a vitreous, fused-on enamel, of mod 
erate thickness. The deflector in the form 
shown is made in arcuate segments 3, each . 
including a plurality of vertical deflecting 
blades 4, and intermediate, relatively approx 
imately horizontal plates or webs 5 and 6, 
alternate ones of these being arranged at 
different angles, or inclinations to the hori 

70 

Zontal; thus webs 5 are nearly horizontal or 
parallel to the tank-bottom, and webs 6 are 

usually been the practice to bolt these deflec 
tors directly to the tank bottom so that the 
lower ends of blades 4 were in direct contact 
With the enamellining 2. The blade ends, 
of moderate area, and with sharp edges or 

E. corners, will sooner or later, by mere mechan- ; 
ical pressure, or by expansion movements, 
vibration, etc., crack, chip or flake off the 
enamel, thus destroying the protective effect 

with the lining, and the supporting devices. ... ". . . . . . . . .'; ' ' 
engage the lining only in small zones or 
areas and with interposed cushioning means, 

0 so that cracking or other injury to the lining. 

thereof. . . . 
I provide 

the tank Wall or lining, and especially pre 
vent or avoid any direct contact of the blade. 
bottoms with the lining, and also practically 

75 

inclined outwardly-upward. Usually the 
. . . . blades and webs are cast integrally. It has I avoid these difficulties or disadvantages, 

30 . 

85 

for the support of the deflector 
structure, entirely free from contact with . 

90 

isolate the deflector from the tank bottom, 
With respect to vibration, etc., as follows: 
The deflector is suitably connected to struts, 

or bolts 7, and the bolts are in turn connected 
to the tank wall, or bottom, in such manner 

95 

that the blade. ends or bottoms 8 are spaced 
from the lining 2 in a moderate but substan. 
tial distance (say 1/4, more or less) thus af. 00 
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6) 

fording ample clearance, and preventing con 
tact even under extreme conditions of expan 
sion, Warpage, etc. I also preferably provide 
isolating or cushioning means, such as Wash 
ers 9, interposed between the lining and bolt 
fastening means such as nuts 10, so that the 
bolts may be firmly seated or secured with 
out direct contact of any metal part (such as 
the nut) with the lining. These isolating 
washer's are of stout, but compressible, and 
more-or-less resilient material, such as as 
bestos; they tend to cushion and isolate the 
entire deflector structure from the tank bot 
tom, and also provide areas of supporting 
contact which are relatively small, and im 
pose little or no distortion strain upon the 
tank, lining, or deflector itself. 
When the deflector is of segmental form 

as shown, the nearly horizontal connecting 
plate or web formations 5 are arranged at 
ends of the segments: that is, a Web portion 
5* is provided at each end of each segment, 
and the adjacent or abutting ends of these 
portions provide a complete flow conduct 
ing plate or web between two adjacent ver 
tical blades 4. This arrangement provides 
for easy connection- or adjacent segments, as 
by copper (or other metal) plates or strips 11, 
bolted to the web sections 5 at 12. (Fig. 1.) 
The bolts 7 are screwed into threaded holes 

13 in the tank Wall, and preferably lugs or 
bosses 14 are formed or secured to the out 
side of the wall (as by Welding) to provide 
bolt-holes of proper length, these holes be 
ing closed at the bottom, as at 15. The nut 
:10 is screwed down on each bolt against the 
cushioning washer 9, or preferably a metal 
washer 16 is interposed between the nut and 
the asbestos washer. A spacing sleeve 17 or 
17 is then placed on each bolt, the sleeve be 
ing dimensioned to support the deflector at 
proper height, with blade ends 8 spaced from 
the tank bottom as above noted. The upper, 
threaded ends 19 of the bolts pass through 
holes in webs 5 or 6, and the spacing sleeves 
engage directly or indirectly with the under 
faces of the webs. In the case of the bolts 
Rudspacers which cooperate with webs 5 the 
bolt holes are formed in connecting strips 
11, and the ends of web-segments 5 are 
notched as at 20 (Fig. 1) to accommodate the 
bolts. Spacing sleeves 17 engage against the 
under connecting strips 11, and nuts 22 are 
Screwed down on the upper ends of the bolts 
against upper strips 11 to clamp the deflector 
stillottire in position. 

Spacer-sleeves 17 for the intermediate 
webs 6 are beveled at the top to engage the 
angular Web face, and short spacers 23 are 
placed about the upper ends of the bolts, their 
lower ends being beveled to conform to the 
(upper web surface; and nuts 22 are applied 
to complete the connection. 

In some cases the intermediate connections 
5 may be omitted; also the number of blades 
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in each deflector section may vary, and other 
changes made, as will be evident to skilled 
persons, and as comprehended in the claims. 
I claim: 
1. In combination with a tank wall and a 

lnixer structure, bolts secured in the wall and 
supporting the mixer structure free from the 
direct contact with the wall, and cushioning 
washers operatively interposed between the 
bolts and the Wall. 

2. In combination with an enamel-lined 
tank wall, a mixer structure, and bolts se 
cured in the wall and supporting the mixer 
structure free from the direct contact with 
the Wall, nuts on the bolts, and resilient wash 
ers under the nuts and engaging the enamel 
lining of the wall surface. 

3. In combination with a tank wall, a mix 
er structure, and bolts secured in the Walland 
supporting the mixer structure free from the 
direct contact with the wall, nuts on the bolts, 
resilient washers under the nuts and engag 
ing the enamellining Wall surface and spacer 
sleeves about the bolts and engaging parts 
of the mixer structure. 

4. In combination with a tank wall, a mixer 
structure, and bolts secured in the wall and 
Supporting the mixer structure free from the 
direct contact with the wall, nuts on the bolts, 
resilient washers under the nuts and engag 
ing the enamel lining wall surface, spacer 
sleeves about the bolts and engaging parts of 
the mixer structure, and nuts on upper parts 
of the bolts clamping the mixer structure in 
position. 

5. In combination with a tank wall having 
an enamel lining, a mixer structure, bolts se 
cured in the wall and supporting the mixer 
structure free from direct contact with the 
Wall lining. 

6. In combination with a tank bottom wall 
having an enamel lining, a mixer structure, 
bolts secured in the wall and supporting the 
mixer structure free from direct contact with 
the wall lining. 

7. In combination with a tank wall having 
an enamel lining, a mixer structure, bolts 
secured in the Wall and supporting the mixer 
structure free from direct contact with the 
wall lining, nuts on the bolts, and resilient 
cushioning Washers under the nuts; and en 
gaging the enamel lining. 

8. In combination with a tank wall having 
an enamel lining, a mixer structure, bolts se 
cured in the wall and supporting the mixer 
structure free from direct contact with the 
wall lining, nuts on the bolts, resilient cush 
ioning Washers under the auts and engaging 
the enamel lining, spacer sleeves about the 
bolts and engaging parts of the mixer struc 
ture. 

9. In combination with a tank bottom wall, 
a deflector structure including vertical blades 
and connecting webs, and bolts inserted in the 

75 

80 

90 

0 

(5 

. 

3 

-- a 

25 

wall, and cooperating with the websito sup- 130 
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port the deflector with the lower blade ends 
spaced from the tank wall surface, nuts on the 
bolts, and cushioning washers clamped be 
tween the nuts and the wall surface. : 

10. In combination with a tank wall, a de 
flector structure including vertical blades and 
connecting webs, and bolts inserted in the 
wall and cooperating with the webs to support 
the deflector with the lowerblade ends spaced - - - - 

10 from the tank wall surface, nuts on the bolts, 
and cushioning washers clamped between the 
nuts and the wall surface, spacer sleeves on 
the bolts engaging the webs, and nuts on the 
upper ends of the bolts clamping the weps 

15 against the spacers. ... . ... 
11. In combination with a tank wall, a de 

flector structure including vertical blades and 
connecting webs, and bolts inserted in the 
wall, and cooperating with the webs to sup 

20 port the deflector with the lower blade ends 
spaced from the tank wall surface, nuts on 
the bolts, and cushioning washers clamped be 
tween the nuts and the wall surface, spacer 
sleeves on the bolts engaging the webs, and 

25 nuts on the upper ends of the bolts clamping 
the webs against the spacers, and other spacers 
between the upper nuts and webs. 

12. In combination with a tank wall, a seg 
mental deflector structure including vertical 
blades and connecting webs, and bolts insert 
ed in the wall, and cooperating with the webs 
to support the deflector with the lower blade is 
ends spaced from the tank wall surface, nuts 
on the bolts, and cushioning washers clamped 
between the nuts and the wall surface. 

13. In combination with a tank wall, a 
segmental deflector structure including ver 
tical blades and connecting webs, and bolts 
inserted in the wall, and cooperating with the 

40 webs to support the deflector with the lower 
blade ends spaced from the tank wall surface, 
nuts on the bolts, and cushioning washers 
clamped between the nuts and the wall sur 
face, spacer sleeves on the bolts engaging the 

45 webs, and nuts on the upper ends of the bolts 
clamping the webs against the spacers. 

14. In combination with a tank wall, a 
segmental deflector structure including ver 
tical blades and connecting webs, and bolts in 

50 serted in the wall and cooperating with the 
webs to support the deflector with the lower 
blade ends spaced from the tank wall surface, 
nuts on the bolts, cushioning washers clamped 
between the nuts and the wall surface, spacer 

55 sleeves on the bolts engaging the webs, nuts 
on the upper ends of the bolts clamping the 
webs against the spacers, and strips connect 
ing the deflector segments together, certain of 
the supporting bolts passing through said 
In testimony whereof I affix my signature. 

JAMES PETERS. 
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