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14 Claims. (C. 62-12)

This invention relates generally to ice skating

rinks, particularly to the type involving a hollow
floor adapted to support a thin sheet of ice and
through which brine is circulated, and relates
further to systems for circulating cooled brine to
and from such a floor, and for regulating the
temperature of the brine So circulated.
In a rink of the class mentioned, the brine is
fed by a force pump to and through a fabricated
sheet-metal hollow rink floor, braced internally

mentioned.
5
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internal pressure there is a constant tendency
for the hollow floor to expand. This construction

Fig. 2 is a side elevation of the System shown
in Fig. 1;

Fig. 3 is a section taken as indicated by line

5

tends to suffer more or less constantly from

failure of the spot. Welds or Weld seams, and

consequent leakage of the brine. The trouble is
heightened by the fact that a very great number
of such spot welds are required to tie the struc
ture together securely because of the above
mentioned internal pressure exerted by the pres
Sure circulated brine.
A major object of the invention is accordingly
to provide a skating rink and brine circulation

System of the general class mentioned which does
not suffer from either leakage or tendency for
the hollow floor to be spread apart by internal
brine pressure.

20

Fig. 8 is a transverse section in accordance with

30

the skating rink is equipped with a brine cir
culation System which creates Within it a Sub

atmospheric pressure, the result of which is to
eliminate external leakage from the floor in the
event of failure of any spot Weld, or fracture of

ing a modification;
Fig. 11 is a Section similar to Fig. 8 but show
ing another modification;
Fig. 12 is a view similar to Fig. 8 but showing
another modification; and
Fig. 13 is a section on line 3-3 of Fig. 11.
I proceed now to a detailed description of one
typical illustrative System capable of carrying
the invention into effect, and from which a full
understanding of the practice of the invention
Will be obtained. It will, of course, be under

stood that this is for illustrative purposes only,
and that various changes and modifications in

40

the particular System herein explained in cer
tain detail are poSSible without departure from
the Spirit and Scope of the invention.

A further purpose and accomplishment of the

45

the rink floor, and which is intermittently drawn

upon, under either manual or automatic control,
to maintain the liquid circulated through the
rink floor at the desired temperature.
A still further purpose and accomplishment of
the invention is the provision of an improved
hollow rink floor construction capable of Over
coming the expansion and contraction difficulties

Fig. 5 is a vertical section on line 5-5 of Fig. 4;
Fig. 7 is a vertical section on line 7-7 of Fig. 5;

line 8-8 on Fig. 1;
Fig. 9 is a perspective detail showing the con
nection of a typical floor section to a header;
Fig. 10 is a Section similar to Fig. 8 but show
25

In accordance with the inventics, considered

invention is the provision of a brine circulation
and cooling System characterized by the mainte
nance of a relatively small volume of brine cooled
to a substantially lower temperature than that
necessary for the purpose of circulation through

3-3 on Fig. 2;
Fig. 4 is a view similar to Fig. 3, but showing
an alternative method of Operation;
Fig. 6 is a vertical section on line 6-6 of Fig. 5;

in one of its major aspects, the hollow floors of

any kind, and a further result of which is to tie
the plates and faces of the floor together by the
external and internal pressure differential.

The invention will be best understood by re
ferring without further preliminary discussion to
the following detailed description of Certain
present preferred illustrative embodiments there
of, reference for this purpose being had to the
accompanying drawings, in which:
Fig. 1 is a somewhat diagrammatic plan view
of a skating rink and brine cooling and circula

tion system in accordance with the invention;

by I-beam or equivalent spreaders, and secured

together by spot or seam welding. The brine
within the floor is hence at a preSSure abOWe
atmospheric pressure, and in consequence of this

2

encountered in rink floor structures of the class .

50

In the drawings, numeral to designates gen
erally the hollow skating rink floor, which in the
instance of FigS. 1, 2, 8 and 9 is comprised of a
plurality of transverse floor sections positioned
edge to edge and each embodying a sheet iron
base plate f2 having upturned longitudinal edge
portions f3, a sheet iron platform 4 abutting
and Welded to edge portions 3, and spreaders f S
positioned on base plate 2 parallel to edge por
tions 3 and supporting the platform f4, in the
manner clearly indicated in Fig. 9. The spreaders
f5 may be of any suitable section, though they
are of angle section as shown in Fig. 9. The plate
or platform 4 is welded to edges 3 and may be

.r.

2,411,919

that the present system avoids the creation of
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4.
tion of one end 23 of tank. 20. An outlet pipe 33,

3
spot welded in a few places to spreaders 5, which
are in turn spot welded to base 2. As will here
inafter appear, an advantage of the present SyS

tem is that no great amount of Such Spot Welding
is required. It is sufficient in fact if the Spreaders
are only tacked in place by a very few Spot Welds,
and it is not even necessary that the platform
4 be spot, Welded to the spreaders, as it may
merely rest thereon. This follows from the fact

... . . -- -

5
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fitted with a control valve 34, leads from the side
of tank 20 near end wall 23 and connects with
inlet header 6.
A transverse vertical partition 35 is placed in
tank 2), so as to form a compartment 36 into
which the pipe 32 discharges, and from Which
leads the pipe 33 that delivers the brine to the
rink floor. Normally, brine discharged into this
compartment as indicated by access 38 and leaves

via pipe 33. The partition 35 is formed near or
at the top with a liquid port 37 (Figs. 3 and 6).
Inlet and outlet heads 6 and T extend length
wise of the floor below the end portions of the . . . However, unless the brine being circulated from

internal pressure within the floor.

compartment 36 requires that its temperature be
sections , which latter are turned down Wardly
to make connection with the headers in the man 15 further reduced, no substantial flow takes place
through this port.
ner that will be readily understood from an in
The space between partition 35 and tank end 2
spection from Figs. 1 and 9. These end portions
may converge somewhat, as seen in plan, in Order is divided into a cooled liquid supply compartment
40 and a cooling compartment 4 by a longitul
to provide a desirable clearance space there
between, but the thickness is preferably con 20 dinal vertical partition 42, and walls 43 and 44
joining opposite ends of the latter With the Op
mensurately expanded in Order to avoid a fiOW
posite side walls 22 of the tank. Within the cool
constriction (see Fig. 9). The headers 6 and 7
may converge in diameter from one end of the ing compartment 4t is placed any suitable re
floor toward the other, as indicated in Fig. 1 for
an obvious purpose.
* The sectionalized fabricated sheet metal floor
construction as thus described has several advan
tages, among which may be mentioned the fact
that expansion and contraction of the floor is
not cumulative over the length of the floor. Each

section is laid in close proximity to the sections
adjacent
to it, but in a somewhat loose or free
arrangement, whereby each section may expand
or contract without any substantial effect upon
those adjacent to it. The construction has the
further advantage of simplicity and relatively
low initial cost. By reason of the novel brine
circulation system to be described presently, the
pressure within the floor does not exceed atmos
pheric pressure, so that, as previously mentioned,

frigeration or cooling unit 45, only diagram

25

matically indicated, since it may be of any Well
known or desired type. It should be capable of
reducing the temperature of the brine circulat
ed around it to a temperature Substantially be
low that desired within the rink floor, e. g. to a

30

temperature of from 5 to 15° F., depending upon
circumstances such as Weather, amount of use,
relative volumes of brine in the circulatory SyS

ten and in supply, etc. Continuous circulation
is induced between the compartments 40 and 4
35

by means of continuously motor driven impeller
or agitators 46 and 47 mounted on walls 43 and
A4, respectively, and arranged to cause liquid

flow through the respective ports 43a and 44d.
formed in said walls. These agitators, which

40

may be of a conventional type, will be understood

there is no occasion for the use of a large number

to circulate brine in a closed ring circulation as

of spot welds to tie the floor structure together

indicated by the arrows 50; that is, from one end
of compartment 40 through wall 43 to the cor

against bursting strains, as would otherwise be

responding end of compartment 4, thence lon
gitudinally of cooling unit 45, through Wall 44

found necessary in this class of construction.

It Will, of course, be understood that COOled
brine will be circulated from inlet header 6
upwardly into the floor sections , across the

into the other end of compartment 40, and thence
longitudinally back to the first mentioned end of
said compartment 49. This ring circulation
takes place continuously, With the temperature
of the brine being continuously reduced by the
cooling unit 45 and with no substantial outflow
via port 37, until or unless a call is made upon

floor through said Sections, and thence down

wardly and outwardly via outlet header . The

brine having been reduced to an appropriate i
temperature, e. g. 20 F., or within the approxi

mate range of 15° to 25° F., depending upon use

and atmospheric temperature, water sprayed on

the System for an additional quantity low tem

perature brine, as will presently be more fully

the surface of the floor will freeze and form the
layer of ice I (Fig. 2).

-

The brine cooling and circulation Systein,

55

shown more particularly in Figs. 3 to 7, inclusive,
includes a compartmented cooling tank 20 posi

perature brine. The volume of this supply source
may be only a relatively Small fraction of the

tioned rather low with respect to the rink floor
O. The requirement is that the liquid level L.

in the tank 20 be at no time substantially higher
than the liquid level within the hollow floor (see
Fig. 2). The tank 2, shown more or less dia
grammatically, may have a sectionalized top 2
in addition to sides 22, ends 23 and 24 and a bot

described. The brine contained within and cir
Culating between the two compartments 40 and
4. thus constitutes a supply source of low tem

60
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tOn 25. In the construction here indicated, SOne

of the top sections may serve to support agitator
motors, and may hence be welded to the tank
structure. The remaining ones, however, may be

total brine contained within the entire system.
When, however, it becomes necessary to reduce
the temperature of the brine circulated to the
rink floor, provisions are made for drawing the
extreme low temperature brine from the com
partment 40 into the compartment 36 via the
port 37, and to induce this flow, means are pro
vided to establish a counterflow of relatively

Warmer brine into the Compartment 40. The
present illustrative embodiment of the invention
loose and removable for access to the tank. Such 70 provides for accomplishing this result in either
loose arrangement of the top sections 2 permits
of two Ways shown in Operation in Figs. 3 and 4,

atmospheric pressure to prevail in the tank. 20.
The outlet header 7 leading from floor 0 is
connected by line 30 to a pair of pumps 3 which
deliver to a pipe 32 connected into the lower por

respectively.

In the arrangement of Fig. 3, brine discharged

into compartment 36 from pipe 32 is caused to
75

enter into the end of a conduit 55 by an agitator
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6
partment 40 and the cooling compartment 4t.

or impeller 56, driven for example through a shaft
5 from an electric motor 58 (Figs. 3; and 7).
The inlet end of this conduit 55 is adjacent the
inlet 32a from pipe 32, so as to take the return
ing relatively Warm brine directly from Said in
let. The conduit 55 extends horizontally through
the lower end portion of partition 35, SO, as to
discharge in the lower region of compartment
40. This discharge is shown as taking place up

wardly via a port S9, which is normally closed by
a check valve . The latter is here shown as
provided with a vertical extension rod 62, paSS

When the temperature in the first circulation

ring rises above a predetermined maximum, a
quantity of cooler brine from the second ring is
exchanged for a like quantity of relatively warmer
brine from the first. The main advantages are
that a smaller cooling unit is required and control
over floor temperature is much greater. That is

O

ing upwardly through tank top 2 and furnished

at its upper extremity with a handle 63 by Which

the valve may be manually unseated, if desired.
The valve 6 is guided vertically by means of a
bearing 64 slidably receiving the lower end por
tion of the rod 62, said bearing being carried by
a spider 65, suitably mounted Within port 60.
If now the temperature of the brine being cir
culated to the rink ficor should rise, and there

to say, there is always available a supply of brine
at a very low temperature, and this may be called
upon at a moment's notice to effect a quick item
perature reduction at the rink floor at any time

the ice should give indication of deterioration.

As previously indicated, the brine is filled into
is completely filled with liquid, but not substan
tially higher, so that with no circulation taking

5 tank 20 to a level Such that the hollow floor. 0

place, there will be no substantial hydrostatic
head on the floor. In other words, the pressure

20

inside the floor Will not exceed the pressure out

side the floor, and there will be no bursting

should therefore be a call for lower temperature
brine from supply compartment 40, impeller drive

strains, i. e. no tendency to lift the platform 4.
Actually, a little liquid elevation in the tank above

motor 58, which may be under manual control,
the rink, is set into operation. A fraction of the
brine discharged into compartment 36 from pipe
32, and which will be understood to be the high
est temperature brine of the Systern, is then di
verted by the pump-driven impeller 56 into con
duit 55, whence it fiows downwardly to the bottom
of the tank, across via conduit extension 53 into
the lower portion of low temperature supply
compartment, 40, and discharges from the latter
past check valve 6, all as indicated by the ar
rows 70 in Figs, 3, 6 and 7. This introduction of
warm brine into the bottom of compartment 49
induces a like flow of the low temperature brine
from the upper regions of compartment 49
through port 3 in the upper portion of parti
tion 35 and into compartment 36 (as indicated

the floor level will do no harm in the way of
lifting the platform by hydrostatic pressure, be

or under automatic thernostatic control from

cause the platform Will stay down of its own
Weight, even though not spot welded to the
Spreaders, under a Small head. The actual re
quirement therefore is that the liquid level in the
30

tank is kept sufficiently low that there is no tend

ency for the hydrostatic head created to elevate

35

the platform. And this condition is generally de
Scribed herein by the statement that the liquid
level in the tank is maintained not substantially
higher than the floor level. To permit the floor
sections to initially fill with liquid, they may be
provided With pet-cocks such as indicated at 90

in Fig. 9. When the floor is full of brine, these

are closed. No further brine is then introduced to

40

tank 20, and conditions are as indicated in Fig. 2.

When the circulation pumps 3 are started, the

by arrows 7 f in Fig. 3) where it mixes with the
relatively higher temperature brine being cir

friction on foW resistance of the pipe 33 and

culated to and from the rink floor, and accord

loss of head, so that the pressure within the floor
Will be reduced below the atmospheric pressure on
the brine within the tank. 20. The pumps 3 thus

header 6 between tank 20 and the floor causes a

ingly reduces the temperature thereof.

Fig. 4 shows the alternative method of opera

tion. In this instance, to reduce the temperature

function as suction pumps, and create a subat
mospheric pressure condition within the floor.

of the circulated brine, use is made of a by-pass

pipe 8 controlled by a manual valve 8 and lead
ing from pipe 32 into a vertical conduit 82 in
compartment 36. Conduit 8 does not communi
cate with compartment, 36, as may be seen in
Fig. 5. Its lower end is continued by a horizontal
extension 84 Which paSSes through the OWer

portion of partition 35 and discharges into the
lower region of compartment 40.

When valve 8 f is opened, relatively warm brine
80 and conduit 82 into compartment 40, as indi
cated by arrows 85 in Figs. 4 and 5. To assure
that flow will be diverted through the relatively

55

This is an advantage of the utmost importance.
First of all, any fracture in the floor, e.g., failure
of a Spot Weld, Will not result in leakage of brine,
and possible Spoilage of a Substantial area of ice.
At the Worst, a little air Will leak into the circula
tion system, which will be carried away by the
flowing brine. Next, the entire floor structure is
tied together by external pressure, eliminating

the necessity for a great deal of internal bracing

is diverted from pipe 32, and flows through pipe

and spot Welding heretofore believed essential.
Since the brine level in the tank is maintained no

60

Small by-pass pipe 80, a gate valve 84 is provided
at pipe inlet 32d, and may be closed down as de
sired. Fig. 5 shows further how the relatively
warm brine discharged into the lower region of
compartment 40 rises in the colder brine con
tained in the latter to be drawn through wall 43
by the impeller 46 and so Subjected to cooling

Substantially higher than the brine level in the
floor, no internal pressure is exerted on the floor
even though the circulation pumps should acci
dentally stop, as by power failure.

Fig. 10 shows, in transverse section, a modified

hollow sheet floor led in which the headers 6d,

and Ta are on the level of the floor, so that no

difficulty in initially filling the floor with brine is
encountered. This view also shows the incorpo

action within compartment 4 .

ration of an expansion joint at 95, consisting of a

The advantage of the System is that it is Only 70 rubber band 96 tightly fitted over the floor section
necessary to cool a relatively small volume of
around a break or interruption 97 in the latter.
brine to a relatively low temperature. It Will be
This Same expedient, or any other found suitable,
may of course be incorporated in the form of
seen that two circulation rings are maintained,
Figs. 1, 2, 8 and 9.
one from compartment 36 to the floor and back

again, and the other between the Supply com

75

Fig.11 shows, in transverse section, a modified

2,411,919.
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lating brine from Said chamber through Said Cool

wherein base 00 and headers fo are constructed

of concrete. A sheet metal platform 02 is used,

together with spreaders

03, similar to the

spreaders of the first-described embodiment.
Figs. 12 and 13 show a further modification, in
which the base iO5, headers 06 and platform 07
are all formed of concrete, spreaders 08 being

5

used as before.
claim:

O

1. In a brine supply system for a hollow Skating

rink floor, the combination of: means for estab
lishing a ring circulation of brine to and from
said floor, a brine cooling unit, means for estab
lishing a ring circulation of brine to and from
said brine cooling unit, and means for diverting

15

brine from each of Said ring circulations and in
troducing it to the other.

2. In a brine supply system for a hollow skat
ing rink floor, the combination of: a brine-con

taining chamber, a brine supply line between said

20

chamber and said hollow floor, a brine return

line between said floor and said chamber, a cir
culation pump in one of said lines, a storage
chamber for low temperature brine, a liquid con
nection between said storage chamber and Said
first-mentioned chamber, and means for intro
ducing brine returned from said floor Via, Said
return line to said storage chamber.
3. In a brine supply system for a hollow skat
ing rink floor, the combination of: a brine-con
taining chamber, a brine Supply line between said
chamber and said hollow floor, a brine return line
between said floor and said chamber, a circulation

pump in the last-mentioned of Said lines, a stor
age chamber for low temperature brine, a liquid

25

ing unit, means for diverting brine returned by
said return line into said storage chamber, and
means establishing communication between said
storage chamber and Said Supply line.
7. In a brine Supply System for a hollow skating
rink floor, the combination of: a brine tank, a
partition dividing said tank into a mixing cham
ber and a cooled brine Supply chamber, a port

in the upper portion of Said partition, a brine
supply line leading from Said mixing chamber to
said floor, a brine return line leading from said
floor to said mixing chamber, a circulation pump
in one of said lines, and means for diverting a
portion of the brine returned by Said return line
and introducing it to Said supply chamber.
8. In a brine Supply System for a hollow skating
rink floor, the combination of: a brine tank, a
partition dividing said tank into a mixing cham
ber and a cooled brine Supply chamber, a port
in the upper portion of Said partition, a brine
Supply line leading from Said mixing chamber to
Said floor, a brine return line leading from Said
floor to said mixing chamber, a circulation pump
in one of Said lines, and means for diverting a
portion of the brine returned by Said return line
and introducing it to a lower region of Said Supply
chamber.

30
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9. In a brine Supply System for a hollow skating
rink floor, the combination of: a brine tank, wall
means partitioning Said tank into a mixing cham
ber, a cooled liquid Supply chamber adjacent to

said mixing chamber, and a cooling chamber ad

jacent to Said Supply chamber, the Wall means
between the first and Second-mentioned of Said

connection between said storage chamber and
Said first-mentioned chamber, and means for in

troducing brine returned from Said floor Via, said
return line to said storage chamber.
4. In a brine supply System for a hollow skat

8

ture brine, a brine cooling unit, means for circu

hollow floor structure which may be used and

4.

ing rink fioor, the combination of: a brine Supply

line leading to Said floor, a brine return line lead
ing from said floor, means aSSociating the ingoing
end of the first-mentioned line and the discharge 4. 5
end of the second-mentioned line in a manner for
liquid returned by the latter to be taken by the
former, a circulation pump in one of Said lines, a
storage chamber for low temperature brine, means
for diverting brine returned by said return line :
into said storage chamber, and means establish
ing communication between Said Storage chamber
and said Supply line.
5. In a brine supply system for a hollow skating

chambers having a liquid port in its upper por
tion, and the Wall means between the second and
third-mentioned of Said chambers having two
liquid circulation portS, means for establishing

a ring circulation of brine through Said ports be
tween said Supply and cooling chambers, a brine
Supply line leading from Said mixing chamber
to said floor, a brine return line leading from
Said floor to Said mixing chamber, a circulation
pump in one of Said lines, and means for divert
ing a portion of the brine returned by said return
line and introducing it to Said Supply chamber,
10. In a brine Supply System for a hollow skat
ing rink floor, the combination of: a brine tank
So located that its liquid level will be no higher
than the floor level, a partition dividing said
tank into a mixing chamber and a cooled brine

rink floor, the combination of: a brine Supply line : Supply chamber, a port in the upper portion of
said partition, a brine supply line leading from
leading to said floor, a brine return line leading

from said floor, means aSSociating the ingoing

said mixing chamber to Said floor, a brine return
line leading from Said floor to said mixing cham

end of the first-mentioned line and the discharge

end of the Second-mentioned line in a manner

for liquid return by the latter to be taken by the

60

former, a circulation pump in Said return line

of said lines, a storage chamber for low tempera
ture brine, means for diverting brine returned by
said return line into said storage chamber, and
means establishing communication betWeen Said

storage chamber and Said Supply line.
6. In a brine supply system for a hollow skating

rink floor, the combination of: a brine supply

line leading to said floor, a brine return line lead- .
ing from said floor, means a SSociating the in 70

going end of the first-mentioned line and the

ber, a circulation pump in said return line, and
means for diverting a portion of the brine re
turned by Said return line and introducing it to
said Supply chamber.
11. In a skating ring, the combination of a
rink floor, a brine receiving container, a suction

pump arranged to discharge into said container,

a brine circuit including a Supply line and a re
turn line and a portion interposed between said
lines, Said portion having the top thereof ar
ranged to form Said rink floor, said supply line
having an inlet end portion communicating with
said container, Said return line being connected
to the intake of Said Suction pump, and means

discharge end of the second-mentioned line in
for lowering the temperature of the brine circu
a manner for liquid returned by the latter to be
taken by the former, a circulation pump in One
lating through Said circuit, the parts being so
of said lines, a storage chamber for low tempera 75 Constructed and arranged that the pressure in

9
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the line in heat exchange relation with said floor
is maintained at sub-atmospheric pressure.
12. In a skating rink, the combination of a

return line and a portion interposed between said
lines, Said portion having the top thereof ar
ranged to form Said rink floor, said supply line
having an inlet end portion communicating with
Said compartment, said return line being con
nected to the intake of said suction pump, and

rink floor, a tank having a receiving compart
ment containing brine to a level not substantially
exceeding the level of the rink floor So that when
the brine is not circulating through the rink floor
the pressure inside the floor will not exceed the
preSSure outside the floor, a Suction pump al

ranged to discharge into said compartment, a

means for OWering the temperature of the brine

circulating through said circuit, the parts being
O

so constructed and arranged that the pressure

5

exchange relation with said floor is maintained
at Sub-atmospheric pressure,
14. In a skating rink, the combination of a
rink floor, brine receiving means, a Suction pump,

brine circuit including a supply line and return
line and a portion interposed between said lines,

of the brine circulating through the line in heat

Said portion having the top thereof arranged to

form said rink floor, said Supply line having an
inlet end portion communicating with said com
partment, Said return line being connected to

a brine circuit including a supply line and a
return line and a portion interposed between
Said lines, said supply line having an inlet end

the intake of said suction pump, and means for
lowering the temperature of the brine circulating

through said circuit, the parts being So Construct
ed and arranged that the preSSure in the portion
of the line in heat eXchange relation with said

portion communicating with said brine receiving

means, said return line communicating with the
intake of said. Suction pump, means communi
cating said pump with said brine receiving means,

floor is maintained at sub-atmospheric pressure.
13. In a skating rink, the combination of a
rink floor, a tank having a receiving compart

ment communicating with the atmosphere and
containing brine to a level not substantially ex
ceeding the level of the rink floor so that when
the brine is not circulating through the rink
floor the pressure inside the floor will not exceed

the preSSure outside the floor, a Suction pump
arranged to discharge into Said compartment,

10

a brine circuit including a supply line and a

and Said brine receiving means Communicating

25

with the atmosphere and containing brine to a
level not substantially exceeding the level of the
rink floor so that when the brine is not circulat

ing through the rink floor, the pressure inside

the floor will not exceed the pressure outside the
floor.
30
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