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Be it known that I, GEORGE P. SOHNEI'DER;

of Cleveland, Cuyahoga county, Ohio, have
‘invented certain new and useful Improve-
s ments in Refrigerating Apparatus, of which |
. the following is a specification. o

- Inrefrigerating apparatus operating by the
-~ compression of air the air is usually taken
~ from the atmosphere and compressed and
then cooled and then expanded to produce
the reduction of temperature. The air taken
from theatmosphere contains much moisture
‘and when the compressed air is cooled and
- expanded its contained moisture congeals,
15 and the frost thns formed produces serious
~ " trouble in the mechanism of the expanding
. apparatus and also in the expanding coils or .
' refrigerating chamber where the cold air may
- be delivered. |
. zo

It is the compass of my invention to pro-

" Quece an apparatus which will congeal the

‘moisture in the air before the air is received
by the compressing apparatus, thus deliver-
‘ing the air to the system comparatively free
from moisture. Iutilizethe low temperature
of the refrigerating system beyond the ex-

~pander to effect the congelation of the moist-
~ ure in the air supply to the air-compressing

3¢

~ apparatus. I . h
"My improvements will be readily under-

~ stood from thefollowing deseription taken in

. connection with the accompanying drawings |
- in which— .

4o

Figare 1, is a side elevation, part vertical
section, of an air drying apparatus exempli-
fying my present invention, the vertical see-

“tion of this view being taken in the plane of
line “a” of Fig. 2; Fig. 2, a plan of the same,
with parts appearing in horizontal section in

the planes of lines“b”and “¢” of Fig. 1; and

Fig. 3, a side elevation of the valves and
valve-operating apparatus shown detached. -

" In the drawings:—A, indicates 4 tight
chamber provided with heads and tube-sheets

« and with tubes extending from tube-sheet to
tube-sheet, the chamber thus having a num- .

 ber of vertical tubular passages through it;

B, a similar chamber; C, a pipe to receive re-
frigerated air from the refrigerating system

|

| the expansion coils or refrigerating chamber

|

i

y

of the system-a;‘nd before it has passed to the '

expansion coils or refrigerating chamber of

the system; D, a pipe leading from inlet C to
the lower end of tubularchamber B, air pass-
ing up through pipe D therefore passing up

| through-the tubes of chamber B; E, a similar

pipe leading from inlet C to the base of cham-

ber A, pipes D and E forming practically two

branches from inlet C; F, a pipe to lead to
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of the system, cold expanded air entering at

C going onward into the refrigerating appa-

ratus from F after passing through the pres-
ent apparatus; G, branches leading from the

upper ends of chambers A and B to outlet
F, air passing into pipe C therefore going
through the tubes of the chambers and up

of the two chambers, so that the interiors of
the two chambers, around the tubes, are in
free communication with each other; J, a
bustle-pipe surrounding the upper portions
of the two chambers; K, a pipe to lead from

this bustle-pipetothe air compressorof theap-

paratus; L, a pipe to lead into the bustle-pipe

from theatmosphere,or,if desired, from there-

frigerating ehamber, the latter plan being fol-
lowed when it is intended to supply to the

| air compressor of the -apparatus spent air
from the refrigerating chamber or expansion
| coil instead of the much warmer air from the
atmosphere; M, a pipe placing the apper por-

tion of chamber Bin communication with the

bustle-pipe at a point in its cireuit interme-

diatebetween inlet 1. and outlet K of the bus-
tle-pipe; N, a similar pipe connecting the bus-
tle-pipe with chamber A; O, a valve at the

| juncture of pipes C with pipes D and E and
| serving to compel air entering at C to go en-
tirely either to chamber A or B, alternately;

P, a valve at the juncture of pipe K with
the bustle-pipe and serving to prevent air
coming through the bustle-pipe toward the

outlet K in one direction from-passing on-
ward in the bustle-pipe; Q, a similar valve at

the junction of pipe L with the bustle-pipe;

R, a handle on the stem of valve O, to serve

in operating that valve; 5, the stem of valve
P, projecting downwardly to near the stem of

and out at F; H, a pipe connecting the bases '
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after the airhag left the expansion apparatus i valve O; T, the downwardly projecting stem 100

-
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RESTIN REREE ;the expansmn cmls or 1ef110eratmﬂ*chambel
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of valve Q; U, bevel gearing connecting the
stems of valves O and P; V,pinions on valve-
W, arackengaging these two
.pmlons, and X traps, of ordmam eonstmc-s |
| 0 ; tubes of chamber B will become quite thlek,_w 705 i
R ch&mber.s d;B.d _selvmﬂ’ _to. tmp off the water
. which may decumula,te at those points.
It will be obvious from Fig. 3 that if valve
O be reversed, valves P and Q will be simul-
-_taneously 1evelscd the stem of V&l?"e O tm n- |
| { :a,ted air which prewously passed. throuo‘*h the :
- :mumca‘tes motmn tca the stem of valve Q.
- This mechanism 1S merely exemplifying in
. character and 1s designed to illustrate a sim-
15 ple device for simultaneously reversing allof |
. the valves, a prefel able but not BSSEHtI&I plaﬂ; |
L of operation.

stems S and T;

..............

‘The refrwera,ted air pmduced by the refrlﬂ'-f

3 ;era,tmﬂ' appmatus, all or:a portion of it, en-

-ters at Q and txavelses the tubes of one of

~ In its course it will obv 10usly pmduce an ex-

N tremely low temperature in Whlehever of the
; }cha,mbers its route traverses.

. valveOisso setas to eompelthxs refrwerated:
- air to traverse the tubes of :chamber* B.
. . valve Obe reversed the course of the air will

. bethrough thetubesof chamber A. Air,say |
> from. the atmmphere, enters at L and depa,rts?
~at:K'into the air-compressor.: _
- and Q are shown in Fig. 2, it will be seen |
~ that the atmospheric air entermw at L must |
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turn to the left into the bustle-pipe and that |
it cannotf passon around through the bustle-
pipe to outlet K, being -arrested by valve P.

This air must therefore leave the bustle-pipe
at pipe N and enter chamber A, around the
tubes therein, and descend and go through
pipe H tochamber I3, around the tubes there-
in, and then ascend and g0 through pipe M
to the‘buStleeﬁpipe where it 1S a,t'liberty to flow
around back to outlet K. If valves P and Q
were reversed, the atmospheric air, entering
at L, would turn to the rightin the bustle-pipe
and would necessarily go first through cham-
ber B and then through chamber A before it
could reach outlet K. When valve O is re-
Versed valves P and Q are also reversed |
Assume the valves to be setas in the draw-
ings. Refrigerated air, passing through the
tubes of chamber B, pro'duces an exbremely
low femperature in that chamber around the
tubes. Atmospheric air entering at L will
ass through chamber A and will then pass
through cold chamber B, around the tubes,
and will pass through pipe M to the bustle-
pipe and finally ont at K and to the air com-
pressor. This atmospheric air, in thus pass-
ing through chamber B, has its temperature
so reduced as to congeal the moisture con-
tained in the air, the moisture depositing as
frost upon the exterior of the tubes in the
chamber, and the dry air passing on out to

In Fig. 1, the |
CIE )

- As valves P
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dalnawe would be prevented in thesubsequent |
-Operatlons of therefrigerating apparatus In

course of time the: frost deOSIted upon the

| dealing with air so free from moisture t'ha,t'

and the chamber would eventually becomeso

| clogged around the tubes that air could not
- Therefore, the use of cham- =

{ pass through it.

ber B as a Genﬂealer 18 'te be abandoned' and SEEEE

tubes of chamber B now becomes smtched REEE :
over to chamber A and chamber B becomes

| inert.
now, instead of first passing through chamber

ing the congealing ehamber.

~The atmospheric air entering at L

80

A, ﬁlSt goes to chamber B and then goes =
: thmunh cha,mber A, where 1t depomts its
| mmsture upon the tubes, chamber Anowbe-
The compara-
i-tively warm air eutel ing at L and going first
| to frosted chamber B, raises the'tempemture -

: of that chamberand melts away the frost,the -
| water thus formed finding its way tothebot-
;tom of the ehamb‘er Where 1‘t 'Ieaves throuo‘h AR

9o

: rha,ve become SO frosted that its use must be

abandoned as a congealer at which time the =
| valves are again revmsed thusagain putting
| the eompamtwely warm air tnmuwh chamber =

|' A to melt the frost and then: throufrh 'cham- o

ber B to deposit its. mmsture

| cooling chambers provided mth alr tubes, a

of the tubes of both chambers, a pipe com-
‘municating with the other ends of the tubes

of both chambers, a pipe, as H, placing both
chambers outside their tubes in direct com-

| munication with each other, a pipe leading to
and from both chambers outside their tubes,
and valves in the pipes to control the direc-
tion of flow therein.

2. In refrigerating apparatus, the combina-

chambels piowded with air tubes, a pipe, as
| H, placing the two chambers outside their
tubes in direct communication with each oth-
er, a branched pipe communicating with one
end of the tubes of both chambers, a valvein
such pipeto cause the flowof air there through
to the tubes of either chamber altelna,twely,
pipeconnected with the otherends of the tubes
of both chambers, a bustle- -pipe surrounding
the chambers and communicating with both

|
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I claim as my invention— = B
1. In refrigerating appamtub. the combm&-ﬁ o
| tlon, substantially as set forth, of a pair of
100
pipe branched into connection with one end -

105

ITC

tion, substantially as set forth, of two cooling

115
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of them outside their tubes and havmn'an in-

let connection and inlet valve batween the
chambers and an outlet connection and out-
| let valve between the chambers, said last-

\ 3. Inrefrigerating appamtus, the combina-
tion, substantially as set forth, of a pair of

coolin g chambers provided with air tubes, a

mentioned two valves being reversing valves,

12§

65 the air compressor, the air compressor thus 4 pipe communicating with one end of thetubes 130
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the pipes to control the direction of flow,and
mechanism connecting all the valves to cause
‘their simultaneous reversal, _

of both chambers,a pipe communicating with
. the otherends of the tubes of both chambers,
~ apipe, as H, placing the chambers outside

" the tubes in direct communication with each - | . GEORGE P. SCHNEIDER.

5 other, a pipe placing the two chambers out- | Witnesses: ' - --
~_ side the tubes in communication with anout- | ‘CHARLES F. MORGAN,
” let and inlet connection, reversing valves in ALBERT H. ATWATER.
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