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UNITED STATES PATENT OFFICE. 
BURTON S. HUGHES, OF BUFFALO, NEW YORK, ASSIGNOR. To ZAREMBA company, or 

BUFFALO, NEW YORK, A CORPORATION OF MAINE. 

EWAPORATOR. 

1,393,221. Specification of Letters Patent, Patented Oct. 11, 1921. 
Application filed July 5, 1919. serial No. 308,898. 

To all thom, it may concern: 
Be it known that I, BURTON. S. Hug HES, a 

citizen of the United States, residing at 
Buffalo, in the county of Erie, State of 
New York, have invented certain new and 
useful improvements in Evaporators; and I 
do hereby declare the following to be a full, 
clear, and exact description of the invention, 
such as will enable others skilled in the art 
to which it appertains to make and use the 
S86. 

This invention relates to evaporators 
wherein liquids are subjected to heat inter 
change with fluids at relatively high tem 
peratures and particularly to that type of 
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evaporator in which a partial vacuum is 
maintained within the vacuum chamber and 
the heating fluid is supplied under a con 
siderable pressure. 

Evaporators operating under partial 
vacuum and With heating fluids under pres 
sure have been heretofore constructed and 
used; but they have not been adapted to 
employment with steam at the pressures 
necessarily used to obtain high temperatures. 
Such evaporators are for example, not 
available for concentration of solutions hav 
ing very high boiling points. Thus, in con 
centrating caustic soda above 50% solid, it 
is necessary to use steam at 150 or even 175 
pound pressure. The excessive cost of con 
structing evaporators of well known types, 
capable of use with such high pressures, has 
heretofore limited the possible commercial 
concentration of caustic soda and other so 
lutions of a like character. 
Vacuum evaporators have, moreover, been 

Subject to certain disadvantages, for ex 
annple, the necessity of partially dismantling 
the structure to remove the tubes, employed 
to convey steam or vapor in contact with 
the liquid to be evaporated. No provision 
has been made for cutting out defective tubes 
without affecting the operation of the evapo 
rator and it has been necessary, therefore, 
when leakages developed in one or more 
tubes to shut down the evaporator for a 
considerable period while the defective tubes 
were replaced. Relative expansion and con 
traction of the tubes has not been permitted 
in common types of evaporators, which fre 
quently develop serious leakage about the 
connections, resulting in high operating 
COSts. . 

it is the object of my invention to pro 

yide an evaporator adapted to withstand 
high pressures both of the heating fluid and 
of the external atmosphere and to overcome 
the disadvantages enumerated by providing 
for the removal and replacement of tubes 
Without dismantling the structure, for cut 
ting out a series of tubes, one or more of 
Which may be defective, without affecting the Operation of the evaporator, and by so 
arranging the connections between the steam 
manifold and tubes and between the latter 
and the drain manifold that expansion and 
contraction of the tubes may occur without permitting the escape of the heating fluid. 

Further objects and advantages of the in 
vention will be apparent as it is better un 
derstood by reference to the following speci 
fication when read in connection with the 
accompanying drawing, in which, 

Figure 1 is a front elevation of an evapo 
rator according to my invention, parts be 
ing broken away for purposes of better 
illustration: 

Fig. 2 is a vertical section through the 
evaporator; 

Fig. 3 is a plan view of the evaporator; 
Fig. 4 is an enlarged detail in vertical 

Section of a portion of the structure; 
Fig. 5 is an enlarged detail in section on 

the line 5-5 of Fig. 3; 
Fig. 6 is an end elevation of one of the 

nipples; 
Fig. 7 is an enlarged detail in section on 

the line 7 7 of Fig. 8; and 
Fig. 8 is a plan view of a form of my in 

vention slightly different from that illus 
trated in Fig. 3. 
While my invention is hereinafter de 

Scribed with particular reference to the use 
of steam at high pressure, it is to be under 
stood that the structure may be employed 
with low pressure steam, with heated gases 
and with heated liquids circulating through 
the tubes in place of steam. It is frequently 
desirable to employ liquids which can be 
heated to temperatures above 600° F. where 
the concentration of solutions requires tem 
peratures higher than those obtainable by 
using steam. 

Referring to the drawing, 5 indicates the 
tube sheets and 6 the ribbed side plates 
forming, with the dished bottom 7 when the 
parts are bolted together, a rectangular shell 
adapted to be substantially filled with liquid 
to be concentrated. The tube sheets 5 and 
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side plates 6 are independently supported 
by brackets 8 resting upon columns 9 thus 
permitting removal of the dished bottom or 
of the side plates by removing the bolts 
without otherwise dismantling the structure. 
A liquid outlet 8 having a valve 9 is con 
nected to the dished bottom 7. 
A cylindrical vapor chamber 10 is Secured 

to the shell and provides space for the vapor 
which escapes through an outlet 11, in a 
dished head 12 closing the end of the vapor 
chamber. Bafiles 13 and 14 are arranged ad 
jacent the outlet. 11 to prevent escape of 

5 

20 

liquid with the vapor from the evaporator. 
The cylindrical form of the vapor chamber 
insures sufficient resistance to external pres 
sure, as when a high vacuum is maintained 
within the evaporator. A four armed strut 
15 is preferably secured within the cylin 
drical vapor chamber 10 to insure the maxi 
mum resistance to pressure at the junction 
of the shell and cylindrical vapor chamber. 
The tube sheets 5 are provided with open 

ings to receive tubes 16 which are loosely 
25. disposed therein and are closed by front and 

rear caps 17 and 18. Gaskets 19 are disposed 
about the ends of the tubes and are held in 
place by packing rings 20. The latter are 
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caused to compress the gaskets to provide 
a steam tight joint by crabs 21, fastened by 
boits 21 to the tube sheets 5. 
The heating fluid such as steam is deliv 

ered to the tubes through a vertical mani 
fold 22, having a control valve 23, and con 
nected to a plurality of horizontal manifolds 24 corresponding in number to the roys of 
tubes in the evaporator. The manifolds 24 
are supported on the shell by brackets 25. 
Valves 26 are provided in the vertical man 
ifold 22 to control each of the horizontal 
manifolds 24, so that the supply of heating 
fluid to either of the horizontal manifolds 
may be cut off at will. Thus, if a tube be 
comes defective, the corresponding row of 
tubes may be cut out without affecting the 
operation of the evaporator. 

- a-- Corresponding horizontal manifolds 27 
are supported on brackets 28. at the rear 
of the evaporator to receive the condensate, 
and communicate with a drain 29 through 
which the condensate is wasted. Valves 30 
are provided to control a connection between 
each of the horizontal manifolds 27 and the 
drain. 29. A trapped drain pipe 22 connects 
the vertical manifold 22 to the drain. 29. 
To connect the tubes 16 to the horizontal 

manifolds 24, I provide nipples 31 thread 
edly secured to the caps 17 and carrying 
flanges 32. The flanges 32 are secured by 
bolts 33 to the manifolds 24, the latter being 
provided with flanges 34 to receive the bolts 
and with threaded plugs 35 closing open 
ings in the manifolds alining with the 

: 65 
nipples. 31. These nipples are provided in 
ternally with lugs 36 adapted for engage 

1,393,221 

ment with a special wrench (not shown) 
when the plugs 35 are removed so that, the 
nipples may be disconnected from the caps 
17 without dismantling the horizontal mani 
fold. Gaskets 37 are provided between the 
fianges 32 and the horizontal manifolds 24 
to insure a steam tight joint. 
At the rear of the evaporator, the tubes 

16 are connected, by nipples 38 threadedly 
Supported in the caps 18, with slip joints 39 
on the horizontal manifolds 27. Suitable 
packing 40 is held by packing nuts 41 in 
the slip joint 39 to insure a tight connection. 
The nipples 38 are made in two parts con 
nected by couplings 42 thus permitting Sep 
aration of the nipples when a tube is to be 
withdrawn. The slip joints permit expan 
sion and contraction of the tubes relative 
to the manifolds when the evaporator is in 
operation. It will be noted that at the inlet 
end the heating fluid is delivered centrally 
to the tubes 16 and that the condensate is 
withdrawn from the lower portion of the 
tube thus insuring proper drainage. This 
arrangement also permits insertion of the 
caps 17 and 18 without the necessity of alin 
ing the nipple openings. 
The removal of a defective tube is accom 

plished by first removing the correspond 
ing plug 35 in the manifold 24. The nipple 
3 is withdrawn from the cap 17 and the 
crabs 21 are loosened to release the tube gas 
kets. The nipple 38 is then disconnected 
and the defective tube may be withdrawn 
from the evaporator and replaced. This. 
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simple operation is accomplished without 
dismantling the front manifolds, cutting the 
tubes, or in any manner disarranging the 
remainder of the structure except by the 
removal of the corresponding rear manifold. 
Obviously this permits of quick repair in 
case of necessity and facilitates the opera 

1.05 

tion of the evaporator at its highest ca 
pacity. . . . . . . ." 

in Figs. 7 and S of the drawing. I have 
illustrated a slightly different form of my 
invention in which the heating fluid is de 
livered and the condensate is withdrawn 
from the same end of the tubes. In this 
form of my invention the tubes 16 are closed 
at their rear ends by solid caps 43 and at 
their forward ends by caps 44. The hori 
Zontal manifolds 45 are provided with two 
chambel's 46 and 47, the former to supply 
the heating fluid and the latter to receive the 
condensate. Pipes 48 are threadedly sup 
ported in bushings 49 mounted in the walls 
50 which separate the chambers 46 and 47. 
The pipes 48 convey the heating fluid to the 
rear end of the tubes 16, passing through 
openings in the caps 44 somewhat larger 
than the pipes 48. Pipes 51 are threadedly 
connected to the caps 48 and to flanges 52 
held in assembled relation with the mani. 
folds 45 by hook bolts 53 mounted in flanges 
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54 on the manifolds. Gaskets 55 are pro 
vided between the flanges 52 and the mani 
folds to insure a steam tight joint. The con 
densate is thus withdrawn from the tubes 16 

5 and delivered to the chamber 47 from which 
it escapes through drains 56 controlled by 
valves 57. 

Plugs 58 are provided in the manifold 45 
giving access to the chambers 46 and to the 
bushings 49. When a defective tube is to 
be withdrawn the pipe 48 is removed 
through the corresponding plugged opening 
in the manifold. The crabs are then loos 
ened to relieve the tube gaskets and the 
flanges 52 are released from the hook bolts 
53. The tube is then withdrawn through 
the opening in the rear tube sheet, the pipe 
51 and flange 52 being still connected thereto. 

Because of the relatively slight area of the 
steam connections which is subjected to the 
steam pressure as contrasted with evapo 
rators employing steam chests, high pres 
sures may be employed without prohibitively 
increasing the weight, and cost of the evap 

25 orator. When a single tube becomes defec 
tive the evaporator may still be retained in 
service by cutting off the corresponding hori 
Zontal manifold from the vertical mani 
fold. As has been noted the side plates 
and bottom may be removed without dis 
mantling the structure thus permitting ac 
cess to the interior of the evaporator for 
quick repairs. Defective tubes may be rap 
idly removed and replaced without disturb 
ing the remaining tubes. The facility with 
which repairs are accomplished reduces the 
upkeep of the evaporator and insures longer 
and more continuous service than is possible 
with evaporators of usual construction. 

40 These and other advantages render the im 
proved evaporator extremely desirable for 
general evaporator purposes. The availa 
bility of high pressure steam in the appa 
ratus permits higher concentration of liquids 
having high boiling points and it is thus pos 
sible to carry the concentration of many 
liquids to a higher degree than has been here 
tofore possible. 

Obviously various changes may be made 
50 in the details of construction and the ar 

rangement of the parts within the scope of 
the appended claims without departing from 
the invention or sacrificing any of its ma 
terial advantages. 
I claim: 
1. In an evaporator the combination of a 

shell comprising side plates and tube sheets, 
means for supporting the side plates and 
tube sheets independently, a bottom secured 
to said shell, a vapor chamber above and 
communicating with said shell and means 
within said shell for heating liquid con 
tained therein. - 

2. In an evaporator the combination of 
65 a shell comprising side plates and tube 

0 

5 

20 

SO 

SS 

45 

55 

60 

8 

sheets, means for supporting the side plates 
and tube sheet independently, a bottom re 
movably secured to said shell and wholly 
supported thereby, a vapor chamber above 
and communicating with said shell and 
means within said shell for heating liquid 
contained therein. 

3. In an evaporator, the combination of a 
rectangular shell comprising side plates and 
tube sheets, means for supporting the side 
plates and tube sheets independently, a bot 
tom removably secured to said shell, a cylin 
drical vapor chamber mounted above and 
communicating with said shell and means 
within said shell for heating liquid con 
tained therein. 

4. In an evaporator the combination of a 
plurality of columns, oppositely disposed 
side plates and tube sheets having brackets 
resting on said columns and forming a rec 
tangular shell, a bottom secured to said shell, 
a vapor chamber supported on and commu 
nicating with said shell and means with 
in said shell for heating liquid contained 
therein. 

5. In an evaporator the combination of a 
plurality of columns, oppositely disposed 
side plates and tube sheets resting on said 
columns and forming a rectangular shell, 
a bottom removably secured to said shell, a 
vapor chamber supported on and communi 
cating with said shell, a plurality of tubes 
Supported in said tube sheets and means for 
supplying a heating medium to said tubes. 

6. In an evaporator the combination of a 
support, oppositely disposed side plates and 
tube sheets independently mounted on said 
support and forming a rectangular shell, a 
bottom removably secured to said shell, a 
vapor chamber above and communicating 
with said shell, a plurality of tubes Sup 
ported in said tube sheets and arranged in 
parallel rows, means for supplying a heat 
ing medium to said tubes and means for cut 
ting off the heating medium from Selected 
rows of tubes. - - - 

7. In an evaporator the combination of 8. 
support, oppositely disposed side plates and 
tube sheets independently mounted on said 
support and forming a rectangular shell, 
a bottom secured to said shell, a vapor 
chamber above and communicating with said 
shell, a plurality of tribes supported in Said 
tube sheets and arranged in parallel rows 
and means for supplying a heating medium 
to said tubes including a horizontal mani 
fold connected to each row of tubes and a 
vertical manifold connected to each of said 
horizontal manifolds. - 

8. In an evaporator the combination of a 
support, oppositely disposed side plates and 
tube sheets independently mounted on said 
Support and forming a rectangular shell, 
a bottom secured to said shell, a vapor cham 
ber above and communicating with Said 130 
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4. 

shell, a plurality of tubes supported in said 
tube sheets ad arranged in parallel rows 
and means for supplying a heating medium 
to said tubes including a horizontal mani 
fold connected to each row of tubes and a 
Vertical manifold connected to each of said 
horizontal manifolds and a valve at the 
inlet from said vertical manifold to each 
horizontal manifold. 

9. In an evaporator the combination of 
oppositely disposed side plates and tube 
sheets independently supported and forming 
a rectangular shell, a bottom secured to said 
shell, a vapor chamber above and communi 
cating with said shell, a plurality of tubes 
Supported in said tube sheets and arranged 
in parallel rows, manifolds connecting the 
tubes of each row, and a group manifold for 

25 

30 

85 

40 

60 

supplying a heating medium to the first men 
tioned manifolds. . - 

10. In an evaporator the combination of 
oppositely disposed side plates and tube 
sheets forming a rectangular shell, a bottom 
Secured to said shell, a vapor chamber above 
and communicating with said shell, a plu 
rality of tubes Supported in said tube sheets, 
a manifold, nipples connecting each tube to 
said manifold, said nipples being adapted 
for separation from said tubes to permit 
removal of the latter from said tube sheets 
and means for supplying a heating medium 
to said manifold. - 

11. In an evaporator the combination of 
oppositely disposed side plates and tube 
sheets independently supported and forming 
a rectangular shell, a bottom secured to said 
shell, a vapor chamber above and communi 
cating with said shell, a plurality of tubes 
supported in said tube sheets, a manifold, 
nipples connecting Said tubes and manifold, 
openings in said manifold opposite the 
ends of said nipples, removable plugs in said 
openings permitting access to said nipples 
and means for supplying a heating medium 
to said manifold. . . 

12. In an evaporator the combination of 
oppositely disposed side plates and tube 
sheets independently supported and form 
ing a rectangular shell, a bottom secured to 
said shell, a vapor chamber above and com 
municating with said shell, a 
tubes supported in said tube sheets, a mani 
fold, caps in the ends of said tubes, nipples threadedly engaging said caps, flanges on 
said nipples, means for connecting said 
flanges to said manifolds whereby said nip 
ples are held in communicating relation with 
said manifolds and means for supplying a 
heating medium to said manifolds. 

13. In an evaporator the combination of 
a shell including oppositely disposed tube 
sheets, a vapor chamber above said shell, a 
plurality of tubes supported at opposite 
ends in said tube sheets, caps in the ends of 
said tubes, a manifold, nipples threadedly en 

ently supplying 

plurality of 
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gaging said caps, a flange on said nipples 
and neans for securing said flanges to said 
manifold whereby said nipples are held in 
communicating relation there with. . . . . 

14. In an evaporator the combination of a 
rectangular shell having oppositely disposed 
tube sheets and side plates secured together 
in independently removable relation, a cy 
lindrical vapor chamber supported above 
and in communicating relation with said 
shell, a plurality of tubes supported at op 
posite ends in Said tube sheets and arranged 
in parallel rows and means for independ 

ng a heating medium to each 
row of tubes. . . . ; : . . . . . . . . 

15. In an evaporator the combination of a 
rectanguiar shell having oppositely disposed 
tube, sheets, a cylindrical vapor chamber 
Supported above in communicating relation 
with said shell, a plurality of tubes support 
ed at opposite ends in said tube sheets, and . 

ai'i'anged in Fows, means for independently 
a heating medium to each row of 
means for independently with 

condensate from each row of tubes. 

upplying 

16. An evaporator including oppositely 
disposed tube sheets, tubes supported at op 
posite ends in said tubesheets, packing sur 
rounding the ends of Said tubes and permit 
ting expansion and contraction of said tubes 
relative to said tube sheets, inlet, and drain 
manifolds, nipples connecting each of said 
tubes and said manifolds, the nipples con 
necting said tubes to one of said manifolds 
having a slip joint permitting movement 
relatively thereto. . . . . - -, - . 

it. In an evaporator the combination of 
oppositely disposed side plates and tube 
sheets forming a rectangular shell, a bottom 
Secured to said shell, a vapor chamber above 
and communicating with said shell, a plu 
rality of rows of tubes supported in and ex 
tending through said tube sheets to the out 
side of the shell, a manifold for each row 
of tubes, removable nipples connecting the 
tubes of each row, to the corresponding 
manifolds and means for supplying a heat 
ing medium to said manifolds. ... " - 

i8. in an evaporator... the combination of 
oppositely disposed side plates and tube 
sheets forming a rectangular shell, a bottom 
secured to said shell, a vapor chamber above 
and communicating with said, shell, a plu 
rality of tubes supported in said tube sheets 
and extending through the tube sheets to the 
outside of the shell, a manifold at each end 
of and outside said shell, removable nipples 
independently connecting each tube to said 
manifolds and means for supplying a heat 
ing medium to one of said manifolds. 

19. In an evaporator the combination of 
oppositely disposed side plates and tube 
sheets forming a rectangular shell, a bottom 
secured to said shell, a vapor chamber above 
and communicating with said shell, a plu 
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Itality of tubes supported in and extending 
through said tube sheets to the outside of the 
shell, a manifold at each end and outside of 
said shell, nipples independently connecting 
each of the tubes to said manifolds, the inlet, 
imanifold nipples communicating with the 
tubes axially thereof and the outlet mani 
fold nipples comunicating with the tubes be 
low the axes thereof and means for supply 
ing a heating medium to the inlet manifold. 

20. In an evaporator the combination of a 
shell including oppositely disposed tube 
sheets, a vapor chamber above said shell, a 
plurality of parallel rows of tubes support 
ed in and extending through said tube sheets 
to the outside of the shell, a plurality of 
manifolds outside the shell, a removable 
connection between each of the tubes and a 
manifold, and means for supplying a heat 
ing medium to said manifolds. 

21. In an evaporator the combination of a 
shell including oppositely disposed tube 
sheets, a vapor chamber above said shell, a 
plurality of rows of tubes supported in and 
extending through said tube sheets to the 
outside of the shell, a plurality of manifolds 
outside the shell, a removable connection be 
tween each of the tubes and a manifold, means 
for supplying a heating medium to said 
manifolds, and means for independently dis 
connecting each manifold from the means 
for Supplying the heating medium. 

22. In an evaporator the combination of a 
shell including oppositely disposed tube 
sheets, a vapor chamber above said shell, a 
plurality of parallel rows of tubes supported 
at opposite ends in and extending through 
said tube sheets, a plurality of manifolds 
outside the shell, a removable connection be 
tween each of the tubes and a manifold, 
means for supplying a heating medium to 
each inlet manifold, and a drain for conden 
sate connected to each outlet manifold. 

23. in an evaporator the combination of a 
shell including oppositely disposed tube 
sheets, a vapor chamber above said shell, a 
plurality of tubes supported at opposite ends 
in and extending through said tube sheets to 
the outside of the shell, inlet and drain mani 
folds outside the shell, and removable nip 
ples connecting each of said tubes to a 
manifold. - 

24. In an evaporator the combination of a 
rectangular shell having oppositely disposed 
tube sheets forming the opposite exterior 
walls of the shell, a plurality of rows of 
tubes Supported at opposite ends and ex 
tending through the tube sheets to the out 
side of the wall, inlet and drain manifolds 
and separable nipple connections between 
said manifolds and each of said tubes. 

25. In an evaporator the combination of a 
shell including oppositely disposed tube 
sheets, a plurality of rows of tubes supported 

5 

at opposite ends in and extending through 
said tube sheets to the outside of the shell, 
inlet and drain manifolds, and removable 
inipples connecting each of said tubes to a 
manifold. 

26. In an evaporator the combination of a 
shell including oppositely disposed tube 
sheets, a vapor chamber above said shell, a 
plurality of tubes supported at opposite ends 
in and extending through said tube sheets 
to the outside of the shell, packing means 
about the ends of Said tubes to prevent leak 
age into and from said shell, said packing 
means being adapted to be released to permit 
removal of the tubes, inlet and drain mani 
folds and removable nipples connecting each 
tube with a manifold. 

27. In an evaporator the combination of a 
rectangular shell having oppositely disposed 
tube sheets forming the opposite exterior 
walls of the shell, a vapor chamber supported 
above and in communication with said shell, 
a plurality of rows of tubes supported at 
opposite ends in and extending through said 
tube sheets to the outside of the wall, inlet 
and drain manifolds and separable nipple 
connections between said manifolds and each 
of the tubes. 

28. An evaporator including oppositely 
disposed tube sheets, forming the opposite 
exterior Walls of a shell, tubes supported at 
opposite ends in and extending through the 
tube sheets to the outside of the shell, gaskets 
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Surrounding the end of the shell, packing 
rings engaging said gaskets and crabs secured 
to the tube sheets and engaging said rings, 
manifolds for Supplying the heating medium 
and withdrawing condensate and removable 

100 

nipples connecting each of said tubes with se 
a manifold. 

29. An evaporator including oppositely 
disposed tubes forming the opposite exterior 
Walls of a shell, tubes supported at opposite 
ends and extending through said tube sheets, 
gaskets surrounding the ends of Said tubes, 
packing rings engaging said gaskets, means 
for adjusting the rings, caps in the ends of 
Said tubes, manifolds arranged exteriorly of 
the shell for supplying a heating medium to 
and withdrawing condensate from said tubes 
and removable nipples supported in said 
caps and connecting each of said tubes with 
a manifold. 

80. An evaporator including oppositely 
disposed tube sheets forming the opposite 
exterior Walls of a shell, tubes supported at 
opposite ends and extending through said 
tube sheets, caps on the ends of said tubes, 
manifolds arranged outside the shell for sup 
plying the heating medium to and withdraw 
ing condensate from said tubes and remov 
able nipples supported in said caps and pro 
viding communication between said mani 
folds and each of Said tubes. 
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31. An evaporator including oppositely said tubes, inlet and drain manifolds ar 
disposed tube sheets forming the opposite ranged outside the shell, and removable nip 
exterior walls of a shell, tubes supported at ple connections between each of Said tubes 10 
opposite ends in and extending through said and said manifolds. - 
tube sheets to the outside of the shell, pack- In testimony whereof I. affix my signature. 
ing surrounding the ends of said tubes and - 
permitting expansion and contraction of BURTON. S. HUGHES. 



& 

It is hereby certified that in Letters Patent No. 1,393,221, granted October 11, 
1921, upon the application of Burton S. Hughes, of Buffalo, New York, for an 
improvement in “Evaporators,' errors appear in the printed specification requiring 
correction as follows: Page 3, line 67, for the word “sheet” read sheets, page 4, 
line 2, for “ad” read and; same page, line 83, claim 15, after the word “sheets’ 
insert the words and comma and Side plates secured together in independently removable 
relation, and that the said Letters Patent should be read with these corrections 
therein that the same may conform to the record of the case in the Patent Office. 
Signed and sealed this 22d day of November, A. D., 1921. 

SEAL. WM. A. KINNAN, 
Acting Commissioner of Patents. 


