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 deseription, taken in connection with the ac-
oA 'Ecemp‘anying drawings; hereinafter referred
.10 to, forms & full and exact specification of the
3 .'?"--_j_L'_-‘;;___-..-.seme ‘wherein we have set forth the nature |
o and prlnclples of our said improvements, by
. which our invention may be distinguished |
. frem-athers of a similar class, together with |
.15 such parts as we claim and desn'e te heve se-j'
= cured to us by Letters: Patent
- The figures of the eccc-mpenylng plete cf_'"
SRS __"drewlnge represent our improvements.
- Figure 1, is a-sidé elevation of an 01‘d1-f;
}nery condenser ‘with our improvements ap-

%0
38
R necessary.

50

A B, Fig:1. Fig: |
ot the same, taken n ‘the ) plane of the 11nef
1 C,D, Figs. 1 and 3. - Fig.
R :fla'wh:tch will be herelna,fter referred to. !
- Before describing the construction ef our |
o ccndens;lng apparatus in detail, we will pro- |
L ceed to- state some of ‘the: dlfﬁcultles to be
:,-.,_I{rs‘-;{i-overceme, and: the: edvanta,ges to be att‘uned”
ST ;j_'bv our lmprevelnents
' ' Among the  desiderata to be secured by'__f
-;:g-(}HI' cendenemg ....epperetus
. tioned as some of themost important the fol-
o Clowineg s First, eﬂ’ectmg the condensation of |
o the stee,m w1thcnt mtermmghng it 'with the |
- salt weter: which 1 1s generally used for ccn-;fji
S 400

JOSHUA MERRILL AN] GEO PATTEN OI‘ BOSTON MASSACHUSETTS

REFRIGERATOR FOR MARINE ENG-INES

Spemﬁeetlen ef Lettere Petent Ne 11 485 deted August 8 1854

j'To eZZ whnmet may concem i e
7 Be it known “that we, JOSHUA MERRILL'-
A .ﬁ'fend Grorar PATTEN beth of Boston, in the |
B -iceu’nty of Suffolk- a,nd State of Maesachu—' .-
. b setts, have invented certain new and usefnl |
RETRET Improvelnents in : Condensers for Marine |

|l""

';':':'5f.':":;ff-jf.'?'f:entl ‘other 'Englnes, and that ‘the fellowmﬂ' |

phed thereto. Flg

densing in marine engines, by which incrus-
. tations are formed on the mterior surface efg.j
. the boilers, and frequent “blowing off,” in--
- _volving a less of the feed water, rendered_f-i

' The ‘expansion and’ contraction
5 of the tubes in the- ccndenelng vessel, is also
L -guerded against, as loose ‘joints- ere ecca-
Sl grened ‘thereby, | and” ccnseqnenﬂy _
- water in the outside of the tubes, permltted;:
. to mingle with the fresh ‘water’ in the 1n51de
‘or that: whieh' enters the boiler.

- Anether :tl’nprovement Whlch cenetltutee_é

- . one of the most essential features of our in-
-~ vention, consists‘in separating the hot water |
S or cendensed steam to' be' cooled, into ‘a thin
ﬁlln or sheet ef Weter, a,nd surrenndlng thlS_-

2 is a central lcngltndl-f_f
BRI nal vertical section of the same:
0 atransverse vertical sectlen of our condens-
o inge epparntue, taken 1 in the plane of ‘the line |
4 s a horlzenta,l section

Fig, 3 15 |

5 is’a detail Vlew t

‘may be men-

ﬁlm Wlth the la,rgest peeslble amount cf
‘cooling surface. In this manner ccehng 1S
effected much more: rapidly, than by

-jecting a denser body of. wa,ter, to the same
emount of cooling surface. We ‘have also’

made an important 1mpr0vement by which

_the oil Whl(:h necessarily collects 'in. rthe con-

“denser, and is drawn’ off with the water by
/the air pump, ]
‘sel ‘whence it can- reedlly be removed. ' The'
‘presence of oil or other. 1n1pnr1t1ee 1n the

| fresh weter ‘has: prcved a.serious inconven-'

lence. in a,ll surface. condensers, Wthh Thave
heretofore been- devlsed "By
‘ments this chjection is entu-el}r obviated. -

Hen;rlng thne stated the ‘general pr1nc1p1ee '

of our 1nvent10n and the ob ects to be at-
ratus

~of the steam, is to be effected, by a jet of cold
fresh water. A pipe b b cennecte the . con-
‘denser with an alr pump e, constructed 1n
the usual manner. = -

whlch the condensed steam or hot wetei";
drawn from the condenser a, a, by the 3,11'

| pump, is-to be cooled.  This refrlgeretor 18

constructed as- fcllows Two chambers ¢, £,

1are formed at top and. bottom; by the horl-

zontal plates ¢, h ‘which serve as: supports
and heeds, to a serlee of pipes i, 7, vertlce,lly
arranged, and connecting the chamber ¢.at
the t0p Wlth the chamber I at the botten‘l
Immedletely under the chamber & end
over the chamber ¥, but’ hewng no - direct
_ccmmnmcatmn therewith, are’'two chambers
‘&, 7, formed by the horlzontel plates m, n,
and’ commnnlcatlng with each other by the
cyhndmcel ‘PIpes o, o, &e., through whlch
the pipes i, 4, ccnnectlng the chambers e, f,

pass, as shcwn in detail'in Fig. 5, leewng an
| enter tube 0.

erater or ‘water cooling” apperatns, it now"

| remains tc show . the manner 'in which, 1te

‘operation is‘connected with that of the air
pump and condenser, whereby the effectual
cooling: of the hot water, and rapid conden-

sation of the stea,m 18 eﬁected A p’.lpe g5

snb- -

is conveyed to a seperete ves-

our. 1mprove- -

65

| tained. thereby, we shall now prcceed to de- - o
seribe 1 n detaﬂ the cenetmctmn of our eppe-: L
@, a;, in the drawmge, 1epresents a con-
denser or veseel i ‘which the: ccndensatmn -

0 |

- d, d, represents the' cnter casmg ef 8 re-- |
I frloerator or water coelmg apparatus, Iby

8_5;: o
oo;-
95

100-

annular space p, between each plpe ‘, and ]tq

“Such belng the conetructlon of onr refrlg- "

105

| connects the air pump Wlth a, VeSSel 7y frcrn 110'_':




- the bottom of which a siphon or bent tube
A leads to the chamber %, of the refrigerator.
“this arrangement, the injection water
and condensed steam,.which 1s drawn by
the air pump from the condenser a, @, first
~ passes into the vessel r, .and the oil- W’th]L
- may be in the water, dehvered by the air

o o 210_

. berl.

pump will rise to the top 1n the vessel. 7,

o Whence it can be removed through the plpei.
The o1l can-:thus be removed before en-
terlng the refrigerator, as the siphon or bent
. pipe s, which communicates with the cham-
EORRR Y bel k, 18 inserted in the bottom of the vessel
| The hot water thus drawn from: the Ccon- -

.denser and delivered through the pipe s,

~ passes 1nto the chamber %, and thence down
- through the annular spﬂ,ces p, between the |
- pipes e, and the outer tube o, into the cham- |
The cold water for coollnfr the hot
water in the annular spaces p, is snpphed
-~ by a branch pipe %, v, one branch %, COm-

- municating with the spaces ‘LI‘OUIld the -
- larger pipes o, ‘and the other branch », lead-
.. 1ng to the bottom chamber f,
25
DR -cold water thus forced in through the pipe
SN/
L '---_'cfrculated through the smaller pipes 7, and*
- __around or about the outer surface of the
30

- a very low temperature, whereby
~ water which is passing down through the
~ annular spaces p, is rapidly cooled and passes |
,,;:-1nto the chamber 7, thence through a pipe
“w, w, back again 1nto the condenser a, «,

municates with the smaller pipes <.

1s by the above described arrangement,

larger pipes o, keeping both sets of pipes at |
the hot

Where it is used again for condensmg the
‘steam, which he,s been exhausted into the

said condenser. The cold water in the re-
frigerator, after being used for cooling the

condensed steam-in the annular spaces p,

passes out through a branch pipe «, y, one
branch leading from the upper horlzontel
chamber ¢, and the other Ys from the spaces

~_.about the larger pipes o
45
~ seen, that by

From the foregoing descrlptlon it will be
~our refrigerating apparatns,

the condensed steam or hot water, is sepa-

_._.j_,conveyed through. annular spaces Wthh af-
50
~ moreover that the surfaces which form the
“annular spaces are kept constantly cool, so

rated into thin films or sheets of water, and

ford a great amount of cooling surface, and

that both sides of these ﬁlms or sheets of

- hot water, are brought in contact at the
55

same tlme ‘with a cold surface, as the cold
water passes as hereln before eXpla,lned both

~ through the pipes ¢, ¢, &c., which form one

. ..around the exterior of the pipes o, o,

60

of the surfaces of each ennula,r space, and
&e.,

which  form the other surface of the sald

annular spaces. In this manner the cooling

~ of the hot water is rapidly effected, as a
- small quantity of heated water is a,cted
o '_,_:upon, and surrounded by the largest possible

1s also by

Wthh com-
The | 'secured through the medium of concentrlc.?._;*"- o
‘tubes or parallel rectangular chambers, said.
| tubes or chambers being arranged in a zig- -
zag form or convoluted.- But in all such
-_'lllStELIlCeS the steam or ﬂnld to be cooled, has ' vz
been received out of one single opening end; R
‘discharged at another and a- s:tngle opening, P
o0 that the length -of pipes or convoluted =
chambers: necessary for effectually cooling:
__the saime; was very great and the frlctlon'=.'-.-?:'t;=-.‘;f-_!;
of the currents of water in the pipes or on =~
the side of the chambers very considerable, |
and the time required for the operatlon 1s.
correspondingly great. -

1r 1gerator

11,485

fextent of cooling surface. This de51dera,tun1, -
the arrangement of the pipes - =
' and. severel chembers of the refrlgera,tor, e
effected in such a manner as to prevent the -
‘water used for the cooling medium, from
‘being  intermingled with the water jetted B
into the condenser the importance of which

| especnlly in marine engines where salt water
isused will readily be apprecmted asbycon- =
ducting the condensed steam baok to the
boilers, we are enabled to use the fresh water o
in the boilers and in the condenser without
any additional supply, except such as may:
be lost by leakage or otherwise, while the
| salt water may be used for the cooling:
‘medium, - without denger of mixing Wlthrt :
| the fresh water jetted into the condenser. -~
- In contriving our improved refrlgera,tor,.j SR
‘we were well aware that the device of con- .
dueting any heated fluid to be cooled or
| hqnld had been the subject of prior. nwen-_;ﬁ SR
tions, and that the 1nterst1t1a1 spacethrough.
'whmh the heated fluid was conducted, was. .

of ‘eold

condensed ‘between  two cnrrents

70

90 |
95

100

The great purpose of our invention, is

to economize time and space In condensmg-_ .
| operations, and the distinguishing feature .
of our improvement that enables us to se-

cure these results i1s, that we receilve the

105

steam to be condensed or liquid to be cooled

the refrigerator, and immediately subdivide
it into:numerous thin

into a large chamber in the upper part of - :
110
films, and conduct,

them throngh the annular spaces between
the concentric tubee and condense at once .
into a chamber in the lower part of the re-.

By these pecuhar means, the
cooling or condensing 1s effected ‘almost as

quickly, as it would be by the steam or . .

than by any other processes herein above in-

above referred to..

we shall state our claims as follows:

hqmde inter Inlngled at once with the cool-
ing element, and in a much more rapid way.
120
dicated, while the space necessary for the
condensmg apparatus, 1s diminished in a..
very great ratio to that. lequlred for the
convoluted or. z1gzag Pplpes or cha,lnbers S
S 128
Having thus described our 1mprove1nents o

We do not clelm conductmg the condeneed




o _-’_steam or hot W&ter throu h an annul@,r'
~ space for the purpose of coohng 1t as tha,t,-
‘has before been done, but - 1
. What we do claim and. desire. to have se-

- 7’115485" -

_f §?._f CUI’BC]_ tO us. by Letters Patent 18__:.__ _

210 herein above descrlbed whereby the con- |
R '_densed steam or hot water 1S canducted mto |
. annular spaces, separated into thin ﬁlms,

.+ 1. Our improved refrlgerator ‘or water
PR coolmg apparatus, consisting of the concen-
. tric tubes and the chambers above and be- |
- low the same, combined and arranged as

"and brought in contact on both Sldes with -

_;;@_-,-__wld surfaces the cold Wa,ter or coolmg

,medmm pa,ssmg through one set of plpes

and around the other as above set forth.
2. We also claim providing a Separa,te

15

vessel or receptacle, through which the in- -
]ectlon water drawn from the condenser by
‘the alr pump, is made to pass before enter-

20 ':;l .
ing the refrigerator, so as to permit the oil =~ o

to be separated and drawn off from the '

water as herem above described. - -
| JOSHUA MERRILL -

S GEORGE PATTEN
Wltnesses o
- JOSEPH GAVE’IT o
F R LINCOLN
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