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manner,as by means of the machine serews 13. 
A a gasket 14 ls preferably provided in order to 
prevent leakage. In cases wheretwo of the con 
nections must cross over as lndicated by f5,in 
Stead of miling out and usinga plate 12,8 U-pipe 
15 may be provided asshown,which maybe suit 
ably fastened in place by means of the machine 
screws 16,Such a U-pipe 15 will bridge over the 
underlying plate 12 and thus serve to connect the 
ends of the tubes. 
In Figs.5,6 and 7 I have shown another method 

of connecting the ends of tubes. For example, 
(See Fig.6} the ends of two tubes as indicated by 
11,1T may be connected byprovidngthe two nip 
ples 18,18 threaded into the ends thereof. Each 
of the nipples 18 carries a collar 19 threaded on 
the end,and a U-tube 20 is provided to connect 
the ends of the nipples,the Same being held in 
position by the bolts 21 engaging the colars 19. 
Gaskets 22 are provided to prevent 1eakage, 
In Figs.8 and 9 I have shown another method 

of connecting the ends of tubes,As here shown, 
diagonal holes23 are drilledacross the ends of the 
billet intersecting the longitudinal holes a short 
distance from the surface. The alternate spaces 
betWeen the ends of the longitudnal holes are 
plugged with Solid bars 24,welded or otherwise 
Suitably fastened in place. The ends of both d? 
agonal and longitudinal holes are closed by screw 
plugs 25. 
While I have shown and described certain 

embodiments of my invention,it is to be under? 
stood that it is capable of many modifications. 
Changes,therefore,in the construction and ar 
rangement may be made without departing from 
the spirit and Scope of the invention as dsclosed 
in the appended clalms,ln whdch lt is my inten 
tionto claim all novelty inherent in my invention 
as broadly as possible in wiew of the prior art. 
What I clalm as new and desire to secure by 

Letters Patent,ls: 
1. In a dewlce of the character descrlbed,a solid 

metal billet prowided with two sets of straight 
tubular passes therethrough,and means for con 
necting the ends of the passes of each set to form 
a circulatory system,said connecting means com 
prising recesses in Said billet joining the ends of 
the passes to be connected and removable plates 
ower Said recesses? 

2. In a heat exchanger,a block formed of 
metal,a plurality of parallel series of parallel 
pipes extending in the block,means connecting 
the pipes in each Series to form separate adja 
cent continuous condults,and lnlets on opposite 
ends of sald adjacent conduits. 
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3. In a heat exchanger,a block formed of 

metal and hawing a plurality of parallel bores, 
pipes extending into the bores and imbedded in 
the block,and means connecting Selected pipes 
in Series to form separate continuous conduits? 5 

4. In combination with flow lines for hot and 
cold fluids respectively,a heat exchanger includ 
lng a block having a pluraHty of parailel b0res, 
means connecting adjacent ends of selected bores 
to form a palr of continuous conduits,and means 10 
for effecting movement of said fluids in opposite 
directions through the conduits including means 
for connecting the flow lines respectively to op 
posite ends of Said condults. 

5. A heat exchanger including a block having 15 
a series of bores connected to form a conduit,in 
let and outlet lines connected to the conduit,a 
second series of bores provided in Said block,each 
adjacent and substantially-parallei to one of Sald 
first named bores and connected to forma Second 20 
condult,and inlet and outlet lines connected to 
sald second named condult in reverse relation to 
the inlet and outlet 1ines of the first named con? 
duit. 

6. A heat exchanger including in combination 25 
With flow lnes for hot and cold fuids respec 
tively,a block having a plurality of substantially 
parallel series of bores including inlet and outlet 
bores at opposite ends of each of Said Series, 
means connecting adjacent ends 0f Selected pairs 30 
of bores to form a pair of conduits respectively 
for hot and cold fluids,and means connecting Said 
in?et and outlet bores with the fiow lines for cir? 
culatingsaid fuids in opposite drections through 
the COnduits. 

7. A heat exchanger including a block,a Series 
of parallel pipes embedded in the block and con 
nected to form a conduit having an inlet at one 
end of the block,a second Series of parallel pipes 
embedded in the block adjacent the first named 40 
series and connected to form a conduit having an 
inlet at the opposite end of the block,and 
means for circulating fluids ln opposlte drectdons 
through the condudts. 

8. A heat exchanger comprising an elongated 45 
body of metal having Separate fiuid passages of 
uniform circular cross Section extending length 
wise entirely through said body,saldpassages be 
ing of substantialy equal diameter,and meansfor 
supplying fluids to Said Separate passages,said 50 
passages being disposed Side by Side whereby heat 
may be exchanged from the fudd in one passage 
to the fluidin anotherpassage through the metal 
between said passages. 
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