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UNITED STATES PATENT OFTFICE.

JORN EDWIN STARR, OF NEW YORK, N. Y, ASSIGNOR TO RAILWAY AND STATIONARY
REFRIGERATING COMPANY, OF NEW YORK, N. ¥, A CORPORATION OF NEW YORK.

POWDER OR EXPLOSIVE MAGAZINE FOR WAR-SHIPS.

1,079,069.

Specification of Letters Patent.

Patented Nov. 18,1913,

Application filed September 3, 1912. Serial No. 718,177,

To all whom it may concern:

Be it known that I, Joux EpwIN STARR, a
citizen of the United States, residing at New
York city, borough of Manhattan, in_ the
county of New York and State of New York,
have invented certain new and useful Im-
provements in Powder or Explosive Maga-
zities for War-Ships, of which the following
is a specification.

My invention relates to new and useful
improvements in the powder or explosive
magazines of warships, or In any such maga-
zine where it is desirable to employ mechani-
.al refrigeration for regulating the tempera-
ture of the magazine, the ebject being to pro-
duce even temperatures throughout the mag-
azine, and to dehydrate the air in the maga-
zine so that the air may be kept at an even
and low temperature, and ira dry state.

The invention consists in the improve-
ments to be more fully described hereinatter,
and the nevelty of which will be particularly
pointed out and distinctly claimed.

T have fully and clearly illustrated my in-
vention in the accompanying drawings to be
taken as a part of this specification atd
wherein:

Figure 1 is a vertical cross-section through
a magazine embodying my improvements,

the same being taken on a line Jongitudinally-

of the ship; Fig. 2 is a detail sectional view
of the upper part of the magazine shown in
Hig. 1, but taken on a line at right angles
to the section of Fig. 1; Fig. 3 is an enlarged
detail sectional view of the supporting means
for the drip pans. :

Referring to the drawings by characters
of reference and particularly to Figs. 1 and
3, 1 designates a horizontally disposed deck
plate which constitutes the roof or ceiling
for the magazine and 2, 2 designates the
cross-beams, usually flanged or channel
bears, for supperting the deck plate 1. The
magazine also includes end walls 3, 3, side
walls 4, 4, and a floor 3, all f metal plate.
The beams 2, 2 are incased in heat insulat-
ing material 6, preferably cork, and the un-
derside of the deck plate is covered by cerk
insulation 7. The side and end walls and
floor of the magazine are similarly insulated
by cork slabs 8, the purpose being te protect
the interior of the magazine as much as pos-
sible from' temperature conditions exterior
thereof, so that the temperature within the
magazine may be more easily maintained

uniform or at a desired temperature. The
beams 2, it will be noted, project below the
inner surface of the ceiling, as is apparent
from Fig. 1, and are insulated with an in-
sulation, as stated above, to prevent the con-
duction of the heat through contact of the
beam with the iron deck, through the mass
of the beam and into the magazine. The heat
is conveyed from the magazine to the re-
frigerating machine by a non-congealable
liquid, such as brine, which is circulated by
suitable means through a conduitin the form
of coils or grids of piping 9 placed near the
ceiling of the magazine and in the spaces
between the deck beams. I will now proceed
to describe the means whereby the air in the
magazine is cansed to circulate continuously
therethrough and in contact with said re-
frigerating pipes or grids 9, so that it is
continuously dehydrated, and is maintained
at the desired even degree of temperalure.

Beneath the deck beams and preferably
supported therefrom ave placed pans 10
made of steel, each of which is insulated on
the inner face of its bottons by a layer of
waterproof heat insulating material 11, such
as a composition of ground cork and piteh.
This insulation serves an important purpose
in that it prevents the pans from being
chilled by the refrigerating coils 9 below
the dew point of the magazine, and therefore
prevents the condensation of moisture on the
underside of the bottom of the pan, which
condensation, if permitted. would drip down
and wet the contents of the magazine.

The pans above mentioned are preferably
oblong in plan view, and are provided with
longitudinal upstanding side flanges 12 and
end flanges 13 which vetain any maoisture
which may be condensed on the refrigerating
pipes and at any time drip thevctrom. The
pans are so arranged that the space betwesn

‘each two adjacent deck beams is bridged by

a pan, and each pan is supported with its
longitudinal side-flanges 12 in contact with
the cork covering 7 of said deck henrins
throughout the length of said flanges so that
the said flanges make an air and fluid-tight
joint between the sides of each pan and the
insulatien covering of the deck beams. By
this construction each pan foring, with the
deck beaws and the ceiling, an aiv duct acress
the upper end of the magazine. The upper
edges of the longitudinal flanges of the pans

are inclined lengthwise relative to the bases
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of said flanges, so that when the pans are
secured in place to form the air ducts, the
bottom of the pans will be inclined from
one end to the other, as clearly shown in
Fig. 2. The pans 10 described, are prefer-
ably of a length less than the distance from

wall to wall of the magazine taken length-

wise of the deck beams so that spaces 14, 15
are provided at the ends of the pans provid-
ing respectively an inlet, and an_outlet to
each of the air ducts formed by said pans, the

lower ends of the pans being each provided

with a depending flange 16 forming with the
adjacent wall of the magazine an cutlet or

downtake passage 17, which with the incline

of the pan facilitates the movement of the
air through the air ducts,

The insulated ceiling of the magazine, the
insulated sides of the beam and the remov-
able pan placed below the beams, as shown
in Fig. 1, form air ducts, as above stated,
for the passage of air from one end of the
magazine through said ducts, in which the

. cooling coils are located, to the other end, of

the magazine, and then down through said
downtake 17 formed by the end of the pan
and the end wall of the magazine, so that
the air sweeps down through the magazine,
thus creating a gentle but continuous cur-
rent of air and maintaining a substantially
even or constant degree of temperature
throughout the magazine. This flow of the
air is facilitated by the reason of the in-
clined bottoms of tKe pans because the air,
in becoming chilled by the cooling pipes, is
mcreased in density so that it flows down
the inclined bottoms of the pans into the
magazine, thereby inducing a current of air
at the inlets of the ducts formed by said
pans. - _

The pans may be secured in place in any
suitable manner, preferably so that a tight
joint will be formed between the side flanges
of the pans and the beams 2. The means
employed consists of U-bolts, the legs 18 of

which depend from the beams, one leg of:

each bolt. being passed down through an
opening 19 in the flange of the deck beam,

and the other leg being passed outsidé the.

edge of said flange as shown, so that each
of the bolts is suspended by-the portion 20
thereof connecting said legs bridged over
the flange of the deck beam. One leg of each
of said U-bolts passes down through a ver-
tical tube 21 secured within the pan adja-
cent the side flanges thereof, the lower end
of the tube being brazed to the bottom of
the pan so as to provide a moisture-proof
joint between the tube and the pan. The
lower end of the tube opens through a hole
92 in the bottom of the.pan, and when in

place the lower threaded end 23 of the bolt

passes through said hole and projects below
the bottom of the pan where it carries & nut
24. By screwing the nuf up on the bolt the

1,079,069

pan is moved toward the deck beams and the
flanges 12 and upper ends of the tube 21
moved positively against the insulation of
the deck beam so as to form a fluid-tight
joint therewith. It will be noted upon ex-
amination of Figs. 1 and 8 of the drawings
that each U-bolt serves to support the adja-
cent edges of the adjoining pans. The edges
of the pans which abut the side walls of the
magazines where there is no deck beam are
supported by brackets 25 embedded in_the
insulation and secured to the iron wall or
plate of the side wall and projecting hori-
zontally into the magazine, upon which
bracket the edge portion of the bottom of
the pan rests and is supported, being se-

.cured to the bracket by a headed bolt 26 let

down through a tube 21 as heretofore de-
scribed and said bracket and secured by a
nut 27 on its lower threaded end. The pans
may each be provided at their opposite ends
with drain openings and pipes 28 leading

to any suitable point outside the magazine

so that any water which may be deposited in
the pans can flow away without being

thrown into the magazine and wet the con-

tents thereof. The pipes 28 are located at
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both ends of the pans so that the pans will .

be properly drained at all times irrespective

.of the pitch and roll of the ship.

Tt will be apparent that by the above de-

‘scribed arrangement I make use of the space

between the deck beams which has hitherto
been waste space because it is of no value as
storage space for ammunition. :
When the system is operating the proper
refrigerant is caused to flow through the
coils 9 to make the air in the magazine of
the desired temperature.
within the air ducts make the air in said
ducts more dense than that in the free space
of the magazine which results in the more
dense air passing through the ducts and
down the downtakes 17 into the magazine,
the flow of the air being facilitated by the
inclination of the bottoms of the pans. This
flow of the air from the ducts induces a flow
from the free space of the room through
the inlets 14 into the pans, which results in
a continuous and gentle flow of air from the
magazine through the air ducts in which
ducts it is attemperated and dehydrated so
that when it passes into the magazine it is
of the proper temperature, which is main-
tained even, and is dehydrated so that there
is substantially no moisture to come into

_contact with the ammunition and injure the

latter. By proper regulation of the flow and
supply of the refrigerant to the coils 9 the
temperature in the magazine may be main-
tained substantially constant at any tem-
perature desired. During operation of the
system, should frost form on the coils 9, or

_water of condensation form on said pipes,

there is no danger of drippings falling
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therefrom into the magazine, as such drip-
pings will be, caught-by the pans and con-
veyed from the magazine by means of the
drain pipes 28. It will be seen that the
pans 10, therefore, have two functions,
namely, to form air ducts in conjunction
with the ceiling and deck beams, and to
atch any dmppmﬁs which may fall from
the refrigerating coils.

I desn‘e it understood that by - the use of
the termq ‘coils,” “ grids,” ¢ pipes ” or ¢ con-
duits ” used as descr1pt1ve of the element 91
do not desire to limit myself to any particu-
lar means for circulating the refrigerant in
the air ducts, as this fe ature of the invention
is not limited to any particular construction
of the circulating means.

What I claim and desire to secure by Let-
ters Patent of the United States is:—

1. In a magazine, in combination with the
ceiling and the ceiling beams of a refrigerat-
ing conduit between The said beams and ad-
]acent the ceiling
hetween the said i)eams said pan having an
air inlet and an air outlet at its rcspectlve
ends, and having its bottom protected by
heat insulation.

2. In a magazine, in combination with the
ceiling and the celhnrr beams, of a refriger-
ating conduit between the said beams and
.xdncent the ceiling, a pan bridging the
space between the said beams and mahmw
fluid-tight joint with said beams, said pan
having an air inlet and an air outlet at its

'Hpt‘(,tﬂ’(‘ ends, and having its bottom pro-
tected by heat insulation,

3. In a magazine, in combination with the
ceiling and the ceihng beams, of a refriger-
ating conduit between the said beams and
adjacent the ceiling, a pan bridging the
space between the sald beams, said pan hav-
ing an air inlet and an air outlet at its re-
gpective ends, and having its bottom inclined
downward from the said inlet toward the

said outlet and protected by heat insulation.

4. In a magazine, in combination with the
ceiling and the ceiling beams, of a refriger-
ating conduit between the beams and Ad]n—

cent the uulmg, a pan hridging the space
hetween the beams and lmvmn‘ lon(rltudm(ll
flanges making fluid-tight ]omt with said
be'rm said pan being prov1de(l at its re-
QP(‘(‘UVG ends with an air inlet and outlet.

5. In a mamzme in combination with the
ceiling and the ceil ing heams, of a refriger-
ating mnfhn i between the beams and nd]a-
eent the coil ing, a pan bridging the space be-
iween the beams and havmrr longitudinal
fianges making fluid-tight ]omt with said

a pan bridging the space

2

beams, said pan being provided at its respec-
tive ends with an air inlet and outlet and
having its botlom inclined downward from
the inlet toward the outlet,

6. In a nmg wzine, in combination with the
ceiling and the culmtr beams, of a refriger-
ating conduit between the beams and adja-
cent the ceiling, a pan bridging the space be-
tween the beams and havmrr longitudinal
flanges making fluid-tight }Olllt with said
bmms the upper Adfres of said flanges be-
ing inclined from one end to the other
w‘xeleby the bottom of the pan is inclined
when the pan is in position, said pan hav-
ing an air inlet at its upper end and an air
outlet at its lower end.

7. In a magazine, in combination with the
ceiling and the CGIIIHO‘ beams, a pan bridging
the space between the beams and forming an
air duet in conjunction therewlth and with
the ceiling, a refrigerating conduit in the

said air duct, and an air “inlet and outlet
from said duct,

8. In a magazine, in combination with the
ceiling and the ceiling beams, a pan bridging
the space between the beams and formlno- an
alr duot in conjunction therewith and with
the ceiling, a refrigerating conduit in the
said air duct, and an air “inlet and outlet
from said duct, said pan having the entire
inner surface of its bottom covered by heat
insulating material,

9. In a magazine, in combination with the
ceiling and the Lellmw beams, a pan bridging
the space between the beams and formmw an
air duct in conjunction therewith and with
the ceiling, a refrigerating conduit in the
said air duct, and an air inlet and outlet
from said duct, said pan having its bottom
inclined from the inlet toward the outlet and
entirely covered by heat insulating material.

10. In a nmga/me in combination with
the ceiling and the ceiling beams, of pans
bridging the spaces between the beams and
fonmn(r air duets in conjunction with said
heams and ceiling, the side edges of adjacent
pans forming a fluid- tight jomnt with one of
said beams, a U-bolt passing through said
beams and the pans, and tubes in the pans
and surrounding the U-bolt members, and
having fluid-tigl It joints with the pams, and
refrigerating conduits in said air ducts

In testlmony whereof I have hereunto
signed my name in the presence of two sub-
ser 1bmg witnesses,

JOHN EDWIN STARR.

Witnesses:

M. E. McNi~en,

C. &¢. HeyLmuw,
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