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UNITED STATES

 HENRY NORMAN AND CHARLES F. DIETRICH, OF NEW ORLEANS, LA.

IMPROVEMENT IN ICE-MACHINES.

Specification forming part of Letfers_Pﬁt:ént No. E%é,ﬁ’?ﬁ;, dated Febmary 4, 1873.

[T ¥

To all whom it may CORCErn:
Be 1t known that we, HENRY NORMAN and

CHARLES F. DIETRICH of New Orleans, in
the parish of Orleans and State of LDUISI.:IHEL :
have invented an Improved Refrigerating Ap- |

paratus for Animal, Vegetable, and Liquid

Substances, of whmh the iollowmn" is a full,

clear, and exact descrlpbwu, reference hemg
had to the accom panying drawing and the let-

ters of reference marked thercon making part

of this SI)emhcatlon in which—

. Figure 1 is a front elevation, partly in sce-
tmn, of the Wclﬁ@l‘*bll[)ply pump. Fig. 2 is a

front elevatlon, partly in section, of the air-
commpressing engine. Fig. 3is a ‘front eleva-
tion, partly in seutlon of the air-drying dp[}‘l-
I'ﬁtllb. g. 415 a tolr -plan view of ]:‘l“‘S 1, 2,
and 3. Fig.5 is a front elevation, pa.rt]y 111
section, of the cooler. - Fig. 6 is a front eleva-
tion, partlv in section, of the reservoir. Fig.

7 is a front elev ation partl,) in section, of the-f

combined air- pte.&mnre regulator and zur dis-
charging device. Fig. 8 is a top-plan view of’

Figs. 5, 6, and 7. Fi 9 1s a front elevation,
partly in hectlon of the refrigerator. Tig. 10

18 a top-plan Vlew of the rehlﬂemtor

The nature of our 1nvent10n consists in so-

constructing the drier that contains the oxide

or chloride of calcium that it ean be rendered
~ pertectly air-tight, and so arranged that the

compressed air to be dried shall enter at its
base and be forced to pass up through the cal-
cium, so permeating the same in it passage
and betore it is discharged from the drier as
to be entirely freed trom all dampness and
moisture. Our drier consists of three ey lin-
ders—an outer jacket-eylinder and two interior
cylinders, the latter being of such diameters

that one bh‘lll fit snugly in the other, while the

relative dimensions ot the inner ¢y linders and
the outer eylinder shall be such that when the-
interior cylinders are in position between the

outer and intermediate one there shall be left

a narrow annular passage, the u pper section of
- which is closed and all egressof theairthrough

the same prevented by the flanged be..-u‘mnb ot

the intermediate cylinders. The base- pl‘ttes‘

of the intermediate cylinders are per forated in
such manner that when the one is inserted in
the other their perforations shall register.
These perforations communicate directly with

| the air-chamber at the base of the outer cylin-
der, and into which the compressed air is in-
troduced. The inner eylinder is filled with eal-

cium, and the 'compreﬁsed alr enters through
the perforations and arises up through the ma-

terial to the dome of the drier, and in which
passage all particles of humidity which the
compressed alr may have contained are ab-

sorbed. Iirom the dome the air is conveyed
to a cooler, and thence to the reservoir. Our
invention also consists in a novel arrangement

of the air-pressure receptacle or regulator, and

from which the air which supplies the refrig-
erator 1s fed. This discharge or feeder is air-
tight, and is to be so burronnded by a jacket-

cylinder as to permit of its being incased with

some suitable non-conducting m.:mteual, as 13

also the tabe which CONVEYS the compressed,

dried, and refrigerated air tfrom the reservoir

to its discharge- chamber. This air-tube enters .
the dlehdI‘“b pressure-chamber at the base

thereof, fmd protrudes some distance above
the same so as to furnish, as it were, a neck-

seat for a sleeve-valve. This bleeve valve 18-

wlmectefl by a forked arm, with a piston-rod,
and to which is secured a plston and we Iﬂ'ht-
cup. These are relatively so arranged ﬂldt
whenintheir nurn:nl condition the valve-sleeve

shall be held or rest at such position on the

neck of the inlet-pipe as to leave its discharge-
orifices open and entirely unobstructed ; and,
of course, through the Weluht -cup, the (Jlegree
of prebsure that the plbt()ll will resist without

being elevated can be regulated at pleasure;-
but the instant the pressure exceeds the given.

ordesired quantity the pistonis set to resist, the
same is elevated, carrying with it the []llbtml-
rod, and so dmwmﬂ up the sleeve-valve as to
ciose the discharge-orifices of the tube, and
thus, for the tum, effectually cut off alll fur-
ther ingress of air h om the reservoir; but the
nmmeut the refrigerator has exlmusted the ailr
from the chamber 50 as to reduce the press-
ure to the desired pomt the pistonautomatical-
ly drops,and, carrying with it the valve-sleeve,

opens again the inlet- 01"111(,9% of the tube. Thus B
1t will be seen that the action of the valve is

controlled and graduated by the action of the
pressure of the air on the piston.

'The supply-pummp and air- -engine Whlch we
| propose to use, and which are heremafcer de-
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seribed, we have not mentioned 1n the above
recital, although they are believed to be new
an( useful, as we desire to make each the dis-
tinctive subject-matter of independent -appli-
Ccattons,

The constraction and operation ot our in-
vention are as follows: A s the main driving-
shaft, and through which motion 18 ¢ominu-
nicvated to the operating mechanism of the ap-
paratus. When driven through an endless
Leit the belt is secured over the pulley H*
This shatt A 1s journaled in suitable bearings
@ a, as clearly shown in Figs, Land 2. Al Al
amd I3 are blrllllrbllcler*«, and drive reshect v elw,

te jointed piston-rod I3° C! of the air engine

and pump.  The piston-rod C! 1s not connect-
ed {lircutlv with the crank-shatt or eecentric
B, bat 1s secured to a wrist-pin, D, attached
to a crank, I, whose bearing-bolt ¢ is secured
11t the slotted face b of the crank-shaft, and
1s fastened and held at any desired poing
therein by meansof ajam-nut, ¢’. This means
of adjustinent permits the stroke of the piston-
rod C! being regulated at pleasure. O is the
chamber of the pump, and in 1t works the p1s-
ton ¢ attached to the rod Cl, and operates in
the usual manner. The chamber C i1s c¢on-
‘nected with the vialve-chests R B! by means
of connecting-pipes I F! entering the cham-
ber C at such relative positions that, w hile the
conntection with the pipe It shall 1){ always
above the stroke of - the piston ¢, the other

pipz F! enters the chamber at such section
stroke of

thereof as alwavs to be below the

the same, and which insares always a supply

of water tothe chamber O throungeh one or the

other of the pipes If and Il anl from their
respective valve-chests. The valve-chests B!
Blare conmected withan ordinary suction-pipe,
O, by means of short lateral pipes o 0. In
cach valve- chest, and-at their upper sections,
are ars mged automatically -acting 1}1(&%[116-
alves 1 and HY, and :11:«0 in cach chiest are

E:'*T‘Lth)ll valves i /. These latterare provided
S with valvesstems, and are so arranged as to
- be controlled, when desired, by thumb-serews
¢* ¢, so by turuning one (*;t the scerews ¢f the
valve iy 1n connection with which it operates,
can be so driven out of its seat as to be kept
permanently open, aud wuavquuutlv 11101}&*1‘
"cttn e

"~ o iilustrate the ﬂrGtIOH of the pump, as the

arrangement ot the chests B! B! and valves
H o and o 1 are mere duplications of cach
otler, we will describe its 01)91:1‘(1011 in con-
neutmn with  the upper chest IB: The lower
thumb - screw ¢ has been so driven against
the stem of the
its seat, amd which renders 1t inoperative, and
tiie other thumb-screw ¢l is in such position as
to leave the valve b free to act.. Power' is
now applied to the piston-rod C, and the wa-
ter is-drawn Dby suction through the upper
lateral pipe o 1nto the valve-chest BL and the

pressure lifts the valve o, and the watrer passes
througlr the same, and by wmeaus ¢f the pipe

press the air

cylinders

valve L/ as to drive it out of

i I' 1nto the chamber 0 Now, as the pi'sr’ro'n‘c

is clevated, the water.is forced back into the
chest, 1ts w {-‘l}_{llt or pressure closing the valve
k :Lllll openi.tg the valve H, and allowing ot
s-passage or of 1ts being dlbt.,lldrg,_d lnto the
[)ll}b (r. . S
As deseribed, tho pump 1s of cours= a Smn*le-
acting pump, aud it is made @ double-acting
pump by leaving the valves o I/ both free to
act, and which s “done by serewing the thumb-
secrews out so as to be entirely free from all
ontact with the stems of the valves b 2/; or,
on the other hand, the pumnp 1s 1"011(191"@11 1n-
operative simply by turning both serews 1n 80
as to lift the valves b A/, The water thus ele-
vated and discharged i1s conveyed from one or
both of the valve chests B 3L, as the case may
be, by lateral pipes G G1,into a discharge-tube,
1%, andd which 1s closed At its upper section hy
8] mdnm.} air-chamber, I. This tube extends
to the base of the cooler, Fig. 5, and discharges
its contents in and arouud the coll secured
therein. - o -
In Ifig. 2 is shown the air-engine or com-
pression-pump with which we propose to com-
and thence supply the same to:
our improved drier, Fig. S. This air-engine
onsists of three (*31111{1{11--. BZ2and M M/, The
M M are cnnuevtul with the evlin-
{lm' B2 by means of pipes m m/ extending from
the bLase of their respective cylinders, and ¢o1-
nected with the eylinder B? at such sections
thereof that one shall enter above the highest
s:roke of its piston 0%, and the other beneath its
lowest stroke. Thepiston b%is connected to the

jointed rod B and acts in the chamber or ¢ylin-

der B2 on the well-known principle of the ordi-
nary pamp. To the upper section of the eylin-
der B2 may be attached slotted upright guides,
and whicl will aid to insure the proper and di-
rect action of the jointed piston-rod B3 These
cvlinders are all seated on suitable bearmm

In the heads or lids of the eylinders M M/ are
placed the inward-opening suction-valves D!
D' and which fne(ountelbahumedm the rods
il ot and weights 01 6L These eylinders M M/

are counected with & tube. S, and which 18

provided with three valves, dd' d'. The vilve
d closes its discharge - orifice, and the valves
d! d! its connections with the exvlinders M M/,
Each valve is rendered perfectly air-tight by
means of a lid and clamp, 8. The upper sec-
tion of this tube S is connected with the tube
¢z, which conveys the compressed air to the
dn ing apparatus, Ifig. 3.

‘Tlm operation of this air-en gine or compres:
sion-pump is as follows: By any convenient
means the eylinder B? is hllml mth witer both
above and Lelow its piston 2, and the piston
is then clevated to its highest point, which
drives the water through thu DIHE m iu to the
cyiinder M, partially filling the same. The

valve DVis then opened. and, through any con-

vehient means, the eylinder M 1s completely
Alled with water. Lhe downsvard stroke of
the pistond? then, through the pipen/, partially
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ﬁ]]s the cﬂmder M’ which is then,also throu oh | or dried chlorlde of -calcium. Thus it will be

1ts valve Dl also’ wmpletelv tllled with water.
.Nom,the'nut downward stroke of the piston
necessarily lowers the column of water in the
eviinder M, the water flowing through the pipe

m 1nto the chaimber B% Thisleaves a vacuum

~1n the evlinder M above its water-column, and
~which vacndm opens the valve Bl and the
air rushes'in and fills the cylinder; nd as the

Piston 4% again rises, so does the w..—lter columi.

1 the eylinder _I\[,..{llld which, throngh the
pressure ol the air, ¢loses the valve Dl, and
- the same pressure opens the valve dl, allow-
ing the compressed air to escape into the tube
B ad elevate the valve d, and thence to pass
by the pipe ¢* to the drier. The cylinder M/
has its water-column elevated and lowered
‘through the action of the piston precisely as
does the cylinder M, although they are actel
on alternately, as the .strnlu, of the piston H°
“which elevates the column of waterin one eyl-
duder depresses it in the other, and vice versa.
The air thus compressed by hydranlic press-
ure 1s, of course, moist and damp, and, to pre-
vent _Ith freezing before the L01111)_let10n of its
action as arefrigeratingagent, should be dried.
Therefore the pipe ¢? whmh IE‘CBIVLb the air
from the compressing apparatus is made to

“discharge the same at the base of the drier.
- This apparatus is clearly illns{rated in Fig. 3,

and consists of an outer cylinder, A% havi mg

a removable dome:-shaped top, A3, and.a con-

vex base, A% This cylinder A®is to be per-
fectly air-tight when in operation, and has ar-
ranged 1n 1ts dome an ordinary safety-valve,

GFy and an air- discharge nozzle, H? and to-

which is attached the pipe H?® that conveys

the dried compressed air to the cooler, while
through the convex bottom of this. wlmder A*
‘enters and is secured in an air-tight Learing

the pipe ¢® that conveys the air from the com-

pressing apparatus. The neck of this pipe or
tube E! projects some distance above its bear-

ing, and is provided with a deflecting-cap, F2,

- 80 ..rumuned that, while it leaves a tlee iulet

for the air, pre eventb the escape of all moisture

or [)dI‘l]LlEb of the dr y ing aterial through the
“tube E! to the pipe ¢&.  Within this (,hftmber
AZ are secured two interior evlinders, A® and
B, and which last are to be of such tlmmeters
that one will 1it closely in the other, while the

relative dimensions. ot the c;}lmder.&-, AZ-and

“A® are to be such that when the cy linder Ad
is inserted there shall Le left 2 NArrow annu-
Jar passage, a?, Dbetween the c¢ylinders, but
which passage af" 1s closed at its upper section,

S0 as to (:*ﬁL*LtII;lll) prevent the eéscape of air

by means of the flanged beaiings ® 0% of the

Anterior eylinders.  LThe base-plate of each of

these interior (:)hmlem A° and B are perfo-
Crated, and in such manner that when the eyl-

Jinder B* is inserted in the u,)luuler A’ these

perforations shall register. The iuner cylinder
B*isto be constructed of either lead, gutta-

~percha, or other non-corrosive material, aud 18
to l)b hlled w1th either dry omde of (,aluum |

seen that the air that enters through the pipe

in order to reach the dome of the cj,huder A*
is compelled to pass through the perforations
in the base of the c.yhnderb A® B4, and to as-
cend through thewmassof ealcium. Now,in this
ascent, 1t entirely permeates the mass, and
which. permeation deprives the air of ex ery
particle of its humidity or moisture, and causes
it to enter the dome A3 of the cy lmder A?% 1n
a dried state, and from which it is fed to the
cooler, Fig. 5. By means of the removable
dome of_the c.ylnnler_ A® ready access can be
had to the interior ¢ylinder B* to fill the same
or replace the calcinm, as occasion requires.
The dried compressed air 1s now carried by
the pipe H?®, which is attached to the mnozzle
I1° of the dome of the cylinder A?, Fig. 3, to
the cooler, Fig. 5, and discharged and caused

to pass throngh the coiled pipes I’ arranged

therein, as llustrated in the drawing, This
coll of pipe 1’ is inclosed in a water box or

cylinder; R, and which is supplied by the

pump, Irig. 1, through the pipe H2 The di-

‘mensions of t-his box or case are to be such

that the coll through which the air passes shall

be completely embedded in water. The water =
is finally discharged by the pipe K, and the
compressed ailr, after being subjected to the

cooling action of the submerged coil, is con-

veved by the pipe L to the rebervmr Fig. 6,
';md enters through the dome thereof. While

the ar raunement of cooler herein described,
eonsistiug_of a submerged coil, and which sub-
jects the dried and compressed air, in its pas-
sage, to the action of"a constantly-tlowing cur-
rent, produced by the pump, I‘lg 1, is ddml-
ml)ly adapted fur-the purposes de&wned we

deblre lt dl\tlllbtlv under%tood thab there i

the coil, wheu not ine. 1.~Je{1 aud E‘X]){Jbed to the
direct (u,twu of theatmosphere,actsina similar
manuer, and with nearly the same effect. The

l-re%rvow Fig. 6, which receives the air from

the cooler Blg 5 by means of the pipe L, 18
an air- tlnht xe%el, and is furnished Wlth a
umnometer (?, and which measures the den-
sity of the dll‘ and a faucet, C3, at its base, by
which the ducumulatmn mmbmre, 1f there be
any, may be drawn off., The discharge-tube

b* of the reservoir communicates directly with
‘the apparatus, Ig.

7, that supplies the dried
compressed air to the refrigerator.. The tubé
bt is inclosed in a jacket- tube, 0®, 80 as to per-

1mit of 1ts belng incased or bllI‘I'OllIldt‘d by some

suitable nor-zonducting material,and this tube
may be.provided with a valve or cut-off fau-
cet,. S
pm]e(,tmfr tube, P, at the :base of the cham-

ber AS of the fm' distributer, and which con-

IIEGI{-th’e for the slid-
. ¢» The

btltntes, as 1t were, a
ing or traveling sleeve-valve P‘ Ifig

.Iuouth of this tube is closed, but ﬂI‘OllIld the
upper section of its neck .:LI'L pertor&tmns g4,
through which the air is discharged into the
chamber AS ot the dlbmbuter, a.nd W hmh con-

This tube d* commmunicates with a



sists of the chamber or ecylinder AS. This
chamber or cylinder is surrounded by some
suitable non-conducting material #, and which
is incased in an outer cylinder or jacket, N, of
wood, cloth, &c¢. The exterior surface of the

tube or neck-va]v'e P and the inner face of

the circular or sleeve valve P! are ground,
polished, and finished with great care, so as
to 1nsure of the one working in the other w ith
the greatest nicety. To this sleeve-valve P!
1s secured the forked arm ¢?, and to which the
piston-rod ¢* 1s attached, and to which 18 se-
curéd the piston d? and the weight-cup DA
This piston-rod, of course, is so arranged as
- to work 1n a stuffing- box, and which is to be
pertfectly air-tight. This chamber ASis also
provided with a thermometer, K2, which indi-
cates the degree of tempemture in the cylin-
der. The air 1s discharged and fed to the re-
frigerator, Fig. 9, by means of the tube C3
- which 1s also Ja,(,kt.,ted so as to be incased witl
some suitable heat non-conducting material.
The operation of this a-ir-distributin o appa-
ratus and regulator is readily explained. The
features, as shown 1n Fig. 7, are all in their
normal position, and the sleeve-valve P! is at
such position on the tube P as to leaveits ori-
fices g g pertectly unobstructed for the admis-

sion and discharge of air from the reservoir.

The quantity of air that it is desigued to sup-
ply to the chamber AS and thence to be - dis-

tributed to the refri werator, being ascertained,

the cup D? is weighted a(,cortlmﬁlv The
alr entering will, of course, owing to its tend-
ency to ascend press against the piston d?,
but the same remdms fixed so long as the
pressure does not exceed the counterbalanc-
ing pressure ot the weight in the cup. But
the instant the pressure is greater than is
desired or the cup is set to resist, this piston
d* 1s elevated, and which, throuﬂh the piston-
rod ¢t and forked arm c’, so elevateq the sleeve-
valve P! as to close the orifices ¢ ¢, and which
consequently cuts off all further admission of
~air, and the oritices g g of the inlet-valve re-
main closed until, through the discharge-pipe
(? leading to the refri ﬂ'ern.a)tor,. the pressure and
density ot the air within the chamber are re-
duced to a point at or below that which the
- cup D? was weighted to resist, when the pis-
ton 1nstantly drops, and, throun*h the piston-
rod ¢* and forked arm 03 SO drlves down the
~valve P! as to leave the orifices ¢ ¢ again
open for the admission of air. Thus it will
be seen that the action of the sleeve-valve P!

is automatically controlled, and,-throngh the

welght-cup, piston, and piston- rod the press-
Tre whlch cansesthe valve to act can be grad-

nated and regulated at pleasure. -The ]a(,kbt{,d _

tube C° conveys the air trom the discharge-
regulator to the refrigerator, Figs. 9 and 10
and in which the amlml 01' veﬂ‘etable bllb
stances, water, or other liquids which 1t 15 de-
sired to cool or freeze, are to be placed. This
refligerator consists of the box or case G2
which may be closed by the cover HS, Within

125,596

the box G® there is introduced another box,
N/, 1in such manner as to leave anintervening
space between the sides of said box N’ and
the outer box G?, and this space, as well as

that included WIthm the double cover HSY, is

commpletely filled with some suitable non- con—
ducting material, such as charcoal, sawdust,
&e. The pipe C° passes through thp side of
the box G? and connects the box N’/ with the
alr pressure and discharging apparatus, shown
in Kig. 7. At the end of the box N’is shown
the escape-pipe P?% N’/ represents a square
box or case, made of iron, other metal, or wood,
hermetically secured in, ltb joints b5 the an-
gles a® ¢’ Within this box are placed the
boxes J/ J7 and the partitions I’ I’, in such
manuner that they are hermetically joined to
the bottom and one sitde of the box N/, and
also to the cover HS shown in Fig. 9. Be-
tween one side of the box I’ and one side of
the box N/ a vacant space is left, as shown in
FFig. 9. In the same manner a vacant space
is left between the partitions L/ I/ and the
b)x N/, but opposite the vazant space batween
1/ md N, After hermetically fastening to
the case N/ the boxes 1’ 1/ and the partitions -
L/ 1/, as above described, the whole 1s closed
hermetically by the lid or plate R/, Fig. 9.
Thus a series of open boxes is formed, slightly
tapering toward the bottom, in which the
boxes I/ K/, made of metal, earthenware,
poreelain, &e., are placed. The upper ends
of the two smaller sides of these boxes K/ K/
are provided with an opening to serve the
purpose of atfixing a haundle for lifting out
and replacing the boxes. The boxes K’/ K/
are filled with the objects or substances to be
refrigerated or frozen and then covered with
the Iid H°% The air now rushing in through

the pipe C?is forced to pass around three sules

of the boxes 1’ 1.

It is clearly evident that any other form of
refrigerative boxes other than those described
may De substituted, and that vessels of any
kind filled with liquids and placed in the box
18 sufficient to refrigerate such liquids to the
point of freezing, ])IU\’lded such vessels are
surrounded by the cold air generated in the
above-described machine. The air escaping
through the tube P?, Figs., 9 and 10, can be al-
lowed to pass h'ee]} into the rLtmosphnl::-,re, or
may be made to return to the compressing-ap-
paratus, as may be desired.

What we claim as new, and desire to se-
cure by Letters Patent of the Uulted States,
15—

1. The drier, Fig. 3, conblbtmn‘ of the outer
cylinder A% and interior c'ylmdel.s A® and B4,
and which latter have their bottoms perforated,
as stated, tabe Isl, and cap 2, the whole belng
SO eomluned and arranged as to compel the
air introduced into the outer cylinder to ascend
through the drying material contained in the
inner cylinder B4, substantially as described.

- 2. The air-regulator, Fig. 7, consisting of

| the chamber A°, perforated tube P, valve I,
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piston-rod ¢, piston d2. and c‘uii D’ the whole

belng so wmbuwd and arranged as to operate
-"_"Subbtdntmll\ as described. |

30A 1emger ttmg _appdmt s conmstmg of
“the pump, air-compressing engine, cooler, res-
cervolr, and distributer, when the same are
“eonstr nuted as desu"lba—:d and so combmul and

._fm*dnwed as to operate bLIbst&ntl.«,Llly as spec-
< 1fied.

In testimony whereof we have signed our

names to this specification in the presence ot

two subb(,mbmw witnesses. -

HENRY NORMAN.
bHARLDb F. DlhTRIOH

 Witnesses:
JAMES C. KIDDELL
"H.N.J ENKINS.
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