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blage Of th( tubes d (L 
b may bo dispensed with, and the paralel 
tubes,havingeach one SCrewed end and one 
*ylindrical end,the tubes A and B may be 
draWn togetherand held byboltsand nuts or 
Other expedients; but the holding-tubes D D 
areóbViouslypreferable. Theserewedjoints 
maybe filled withpaint OPothersuitable ma-| 
terial,andin SOme Casespaintor Cement may 

, be used in the Cylindrical joints. I have 
found,however,thatforsteam and hot-water 
purpOSesit is best When thetubes and Cham 
bers are ofiron to rust the oylindricaljoints 
With Sal.ahmOniao water or Other Corrosive 
1iquid, - - - 

The nuode of joiningtubes here desoribed 
may De applied to an indefinite number of 
tubes,and the CrOS8-tubeSA and Binstead Of 
being TectangulaP1hayhave transverselyany 
required figure. An example of a circular 
radiatorisgivenin Figs,7and 8andof a cir 
Cular heater or cooler in Figs.9 and 10,in 
both_of whigh the holding-tubes are desig 
nated by b D Dandthetubeswithcylindrical 
ends by d q,asin Figs.1 and 2. 

? deemit eSsential that One end ofeaGh of 
thetubes haying plain or eylindrical joints 
( e,the tubes a 6)should befirmlyscrewed 
Or fastened to One of the Cross-tubes A and 
B,as the integrity of the Cylindrical joints 
depend8 mainly upon keeping the tubes G a 
unalterablyin the Same p0sition. 
I remark,finaly,that the perfeetion and 

permaneney of the cylindricaljoints depend 
materiallyup0nthe a00uraCyWithwhichthey 
are fitted. - 

The holding-tubes b To facilitate the1)POCess of fitting,l haye 
found it advantageousin DraetiCe tO Inake a 
pair of outting-tools withinside and Outside 
cutting-teeth of exactlythe Same diameter, 
one outterto borethe holesin Aandthe Other, 
to shapethe ends of the tubeS G d, - 
Severalmodesofjoiningtheendsofstraight 

paralleltubesto theircrOSS-Connections haVe, 
been hitherto employed and are Well knOWn. 
In 80me Ca8esthe ends have allbeenthreaded 
andscrewedintothe CrOSS-tubes. 

and made tight with Cement,Or With flanges 
andbolts,andsometimesthe Cross-tubes have 
been cast upon them. I do not claim these 
modes,none of thembeing applicablet0the 
objects Contemplatedin myinvention. 
Tolaim as new,and desiretOSecure by Let-?: 

ters Patent? - , 
The mode herein speeifically described of 

joiningthe straight paralleltubes a G and b 
D to the oross-tubes A and B by means Of 
serews and plain cylindricaljoints upon the, 
tubes a d andsorews upon both ends of the 
tubes D D,whereby thetubes b bare madetO 
holdthe cross-tubes A and B firmlyin posi 
tion,and the Cylindrical ends of thetubes G 
Gare left freet0 adjust themselvesin their 
Openings during the process of entering and 
sérewig up tie tuöes b b and afterward 
when expanding unequally. 
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They have 
also been joined withordinary socket-joints, 

  


