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My presentinvention has o dowith the 

maintenance in.astate of high efeieney of 
condensers used in conneetion-with steam 
turbines;?and it has forits object the pro 

5 wision of a condencertube and tube sheet 
connection possessed of the practical ad 
va?nges aseribed to hesame?????? 
The invention in al ofits details will be 

- füllyunderstoodfromthefollowing deserip?? 
10 tion and claim whenthe same arg read in 

gonnectio? wi?h the drawings accompany ?ng ?nd forming part of this specification 
in whichs??? - * 

Figire 1 is a.sectional view illustrating 
15the connection constituting the preferred 

embodiment of my invention.? 
Figure 2 s a detailview showing the 

ferrule and the profective sleeve of my im 
provement as properly arranged relative to 

20 each.other the ferrule being shown_in dia 
* metrigal section and the protective sleeve in 

elevation. .… - 
Figure 3 is a diametrical section of the 

protectivesleeve perse ofthe improvement. 
25 Similar_numerals of reference designate 

gorresponding parts in all of the views of 
the drawings. - 
Ishow in Figure 1?gondensertube1 of 

conventional type; and I also show in said 
30 Pigure L_a tubersheet 2,_the latter being 

chambered at 3 and threaded at 4. 
My improvement involves?the employ? 

ment of a proteetive sleeve4 preferaby of 
"the same material as the condensertube 1, 

35 and the improvement also involves the em? 
ployment of a ferrule 5 whichis preferably 
of standard type save that its head 6 is 
IPreferably longer than standard ferrule. 
The protective sleeve1 isinteriorly tapered, 

40 Bs desigmated by 7 to a fine edge 8 at its 
inner end??nd the said sleeve4 is of a size 
to Snugly?fit in the condenser tube 1 and 
? fixed with_respectto he head portion of 
the ferrule 5 Preferably spot welding?is 

45 resorted to in the fixing?of the protective 
sleeve 4 with respect to the ferrule5 and 
the ferrule head and the_protective sleeve 
ends."re preferably hough mo necess"rily? 

* providedwith coincidentkerfs8toregeive 8 
50 removingtool At 9theferrule5isadapted 

to_receive the end portion of the condenser 
tube.1 and in.the.chamber 3 of the tube sheet 2 conventional or any other appropri 
ate packing 10 may be and preferably is 

?" employed. 
I will le apparent from the foregoing 

that the protective sleeve4 may be manu 
?uctured separately and?usedwih standard 
ferrules at present on the market in_which ? 
event thespot welding ofthe sleeve to the g0 
ferrule will be advaiageous not only be 
?auseiteonstitutesa meansofq?kconnee? 
tion butalso becausethe spot weldingisnöt 
Hableto be affected by the heat ? 
The practical advantages of the sleeve-4-65 

in the relation defined.will be appreciated 
when itis stated that the sleeve averts cut 
ting away of he end ofthe tube.1 dueto 
Sand gnd grit in_the water cireulating 
through the tube It also prevents.erosion 70 
ofthe tgbe?which ordinarily occursonthe 
tube ends adjacent to the tubé sheet More-?- 
9yer thesleeye 4 lendsingreasedstrength to 
the end portion of the tube Land takesup ? 
wibration and to g gonsiderable degree pre-75 
Vents the transmission of wibration to?the 
packing This latter advantage.will beap-??. 
preciated as important whem it is stated 
that in practice condensertubes such as the ? 
tube Lare smallin diameter and from six- 8 
teen to twenty feet_in length accordingto 
the size ofthe condenser Constant vibra 
tion brings about fatigue of the metal with 
theresul5thatthetubefails Theexpansion 
chamber or space 9 in the ferruleTaffords ?5 
ample means for expansion of thetube as 
thesleeve 4 covers said spaceorchamber9? 
and prevents the deposit herein of seale or 
9ther foreign substance Manifestly with 
in the purview of my invention the sleeve 90 
4 may be made of diferent lengths to 
meet diferent conditions and the interior 
taper.of the sleeve 4 will be Bppreciated 
as an important adyantage wheni?isstated 
that said taper will prevent the formation 95 
of a vaeuum areain the portion of thetube 
1 partially occupied by?the sleeve 4 My 
ingprovement wil beappreciated as further 
advantageous whenitis stated that in the 
event of the_head of he ferrule.5 being 100 
worn of_by foreign substamcein the water 
and the head being in_such a state that a 
too! cannot be inserted in the kerfs 8, a drift of angularcross-section can be driven 
inside thesleeve_and through the medium 105? 
of a wrench applied to thedrift an opera 
tive can turn the ferrule about its axis and 
removeit from thetube.sheet 2 The opera- ?? 
tion alluded tocannot be_carried out when .. 
the ordinary.connection is ? ings-1" 
much aszim inserting a drif of angular 
cross-section the drift would be pressed 
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against the walls of the condensertube and 
would render the condenser tube unsuitable 
for further use As is well known in the 
art condenser tubes süch as 1 are costly, 

5 whereas the protective sleeve 4 of nly inl 
?Provement is inexpensive. - 

It will be apparent fron the foregoing 
that my improveinent is caleulated to elimi 
pate the vacuum area in the condensertube 

10 adjacent to the ferrule thereby assuring 
better conductivity ofthe waterthrough the 

?tube 1;that Iny improvement is calculated 
to prolong the usefulness of the end of the 
condensertube which in inost Cases is the 

15 only part of the tube that deteriorates; and 
that the ferrule 5 characterized as deseribed 
insures a clear expansion space for the tube 
1 at all times and under all conditions the 
protective sleeve 4 precluding the occupa 

20 tion of the said space or chamber whichis 
designated by 9 by sand grit or other for 
eign substance present in the water eircu 
lating through the condenser. 
I have explicitly.described the preferred 

25 embodiment of myinventionin order to im 
part a full clear and exact understanding 

of thesaidembodiment I do not desire? 
however to be understood as limiting my 
self to the precise Structure disclosed my 
invention being defined by my appended 
claim within tlie scope of which modifica 
tion nnay be made without departure from 
111y.invention. - 
Having deseribed my invention what I 

claim and desire to secure by Letters-Pat 
ent?is:? ; - 

In combination a tube sheet chambered 
and provided with a thread a furrule cham 
bere(l and having a thread engaging that 
of the tube sheet a protective sleeve fixed 
to the ferrule and forming the inner wall 
of the said chamber of the ferrule a con 
denser tube snugly reeeiving the protective 
sleeve and disposed in.the tube sheet and 
in the chamber of the ferrule and packing, 
about said tube and in the said chamber of 
the tube sheet; the said protective sleeve 
beinginteriorlytapered to a fine edge at the 
inner end thereof. 
Intestimony whereof Iafix mysignature. - 

HARRY H FINCH 


