1 AIR CONDI TI ONER FI ELD OF THE | NVENTI ON The invention relates to an air
condi ti‘oner, "and nore particularly, to an air conditi onermfi{?ke 20f
connecting a variabl e nunber of roomunits in accordance e demand of
a user thereof. BACKGROUND ART Air conditioners are often rqngr/e f,,:?

sel ectively connect its outdoor unit to a single roomunit h ﬁg avarge
refrigeration capacity (hereinafter referred to as large unit) and to a

multiplicity of roomunits havi eration capacity

(herei nafter -referred to as sn&%é%ﬁléﬁﬁgor dance with the need of

t he user. I's then necessary for such an out unit as nentioned above
to provid with proper anount of refrigerant. To

ful fill ﬁ%ﬁﬁﬁﬁf'gﬁ%@ﬁﬁ'm’ the roomunits, it is possible to provide a
mul tiplicity ofThgpammnmewsefem am dicconditioner, angd were gprdiculgrlyubeber to
the maxi:myp 'ceﬂ@io%e?%%leo{uf SRAUEHAE P vARaBER: AR obth Wikl door

unit. This w owever, _resu I n an excessively large and costly outdoor
unit. If @Wﬂ%nQﬁWéﬁh%éelﬂaPéloitalW>t %ﬁ(ﬁe expansi on device is provided
in an outdoor unit, it rmay be replaced on the site by a required nunber of

expanst O RED AN adgfiect! on valves hen a mltipl ici ¢y of room un s
for the repl aceAbntonditioneys arspften raqdiredrnoaselécibiedy connectoits outdoor
unit to a single room unit having a large refrigeration capacity (hereinafter
referred to as large unit) and to a multiplicity of room units having smaller
refrigeration capacity (hereinafter referred to as small units), in accordance
with the need of the user.
It is then necessary for such an outdoor unit as mentioned above to
provide each of the room units with proper amount of refrigerant. To fulfill

the requirements of all the room units, it is possible to provide a multiplicity
of expansion devices and connection valves equal in number to the maximum
allowable number of room units to be connected to the outdoor unit. Thi's
will, however, result in an excessively large and costly outdoor unit. If on
the other hand a relatively large expansion device is provided in an outdoor
unit, it may be replaced on the site by a required number of expansion
devices and connection valves when a multiplicity of room units having
relatively small power are to be connected. However, piping works for the
replacement is very complex and hence liable to errors.
Another disadvantage of an air conditioner capable of connecting a
multiplicity of room units with a single outdoor unit, as disclosed in
Japanese Patent Publications Nos. 1-20698 and 63-43659, is that it has a
refrigerant circuit that sets up only one common refrigeration circuit for all
the room units. This type of air conditioner requires complex piping and a
‘complex control system for independent operation of each room unit. That
‘is, in order to provide adequate amount of refrigerant to each of the heat
N exchanger of each room unit during its operation, the refrigerant circuit has
"a by-pass circuit that includes a expansion device and an electromagnetic
valve at the inlet port and the outlet port of the outdoor unit, respectively.
However, when more than two room units are connected in one refrigeration

circuit and if one or two of them is/are in inoperative, flow rate(s) of the
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ircuit controlling the flowrate of the refrigerant can be

by a control circuit for controlling the frequency of the
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Therefore, it is an object of the invention to overcome the
disadvantages mentioned above by providing an air conditioner which is
capable of circulating proper amounts of refrigerant to a multiplicity of room
units without resorting to a large outdoor unit.

It is another object of the invention to provide an air conditioner

be

The

S

capable of circulating proper amounts of refrigerant to a multiplicity of room

units without a complex control circuit nor complex piping, so that the air
conditioner may be conveniently and correctly constructed in a s1mp1e
manner

Accordmgly, there is prov1ded in one aspect of the invention an air
conditioner comprising: an outdoor unit having at least one compressor, at
least one heat exchanger, at least one expansion device, and tube connectors;
at least one room unit having a heat exchanger and tube connectors; and
refrigerant tubes for connecting the room unit with the outdoor unit to form
a refrigera_nt circuit, the air conditioner characterized in that the outdoor
unit is adapted to be selectively connected to the at least one room unit via a
first connection box having refrigerant tubes for connecting the compressor

. to the room unit; a casing for accommodating therein the refrigerant tubes;

and the multiple room unit via a second connection box having a multiplicity
of branching refrigerant tubes having a multiplicity of branches each
equipped with a valve and a expansion device, and adapted to branch the
refrigerant into the room units connected thereto; and a second casing
accommodating the branching refrigerant tubes, the first and second
connection boxes mountable on an exterior wall of the outdoor unit.
Normally the outdoor unit is furnished with the first connection box.
But when a multiplicity of room units must be connected, the first connection
box mounted on the outdoor unit is replaced by the second connection box,



SUMVARY OF THE | NVENTI ON Therefore, it is an object of the invention to
overcone the di sadvantages nenti oned above by providing an air conditioner
which is capable of circulating proper83anmbunts of refrigerant to a
multiplicity of roomunits wthout resorting to a |large outdoor unit. It is
anot her object of the invention to provide an air conditioner capabl e of
circul ating proper anounts of refrigerant to a nultiplicity of roomunits
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In another aspect of the invention, there is provided an air
conditioner comprising: an outdoor unit having at least one compressor, at
least one heat exchanger, at least one expansion device, and tube connectors;
at least one room unit having a heat exchanger and tube connectors; and
refrigerant tubes for connecting the room unit with the outdoor unit to form
a refrigerant circuit, wherein the outdoor unit is adapted to be connected to
the at least one room unit via a connection box having means for disabling
the expansion device; a multiplicity of branching refrigerant tubes having a

- multiplicity of branches each equipped with a valve and a expansion device,
and adapted to branch the refrigerant into the at least one room unit
connected thereto; and a casing accommodating the branching refrigerant
tubes, the connection box mountable on an exterior wall of the outdoor unit.

It could be understood that this air conditioner does not require in
the refrigerant in the outdoor unit built-in branching tubes for connecting a
multiplicity of room units, since the air conditioner is provided with an
additional - connection box which includes branching refrigerant tubes.
Since the connection box is adapted to be mounted on an external wall of the
outdoor unit, the outdoor unit itself can be made compact. The multiple
room units may be connected securely and safely to the outdoor unit by
simply mounting the connection box on the outdoor unit, connecting the
refrigerant tubes of the outdoor unit to the connectors of the branching tubes
of the connection box, and then connecting the room units to the connectors
of the connection box. Since the piping work does not require removing,
disconnecting, or re-connecting inner tubes of the units, improper piping is



accommodating the branching refrigerant tubes, the first and second
connection boxes nmountable on an exterior wall of the outdoor unit.
Normal |y the outdoor unit is furnished#with the first connection box. But
when a multiplicity of roomunits nust be connected, the first connection
box mounted on the outdoor unit is replaced by the second connection box,
3 and then the nultiple roomunits are connected thereto. It should be
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' are incorporated herein by reference in its entirety.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic view of a refrigerant circuit of the air
conditioner according to the invention in which an outdoor unit is connected
to two small room units along with a large room unit.

Fig. 2 is a schematic view of a refrigerant circuit of the air
conditioner according to the invention in which an outdoor unit is connected
to two sets of two small room units. ,

Fig. 8 is a front view of the outdoor unit of the air conditioner of the
invention.

Fig. 4 is a side view of the outdoor unit for use with the air
conditioner of Fig. 1.

Fig. 5 is a rear view of the outdoor unit of Fig. 4.

Fig. 6 is a side view of the outdoor unit for use in the air conditioner
of Fig. 2.

Fig. 7 is a rear view of the outdoor unit of Fig. 6.

Fig. 8 is a schematic view of refrigerant tubes and an electric circuit
box arranged in a second connection box according to the invention.

Fig. 9 is a schematic view of another réfrigerant circuit of the air
conditioner according to the invention in which an outdoor unit is connected
to two small room units along with a large room unit.

Fig. 10 is a schematic view of another refrigerant circuit of the air
conditioner according to the invention in which an outdoor unit is connected
to two sets of two small room units.

Fig. 11 is a schematic view of still another refrigerant circuit of the
air conditioner according to the invention in which an outdoor unit is



| east one heat exchanger, at |east one expansion device, and tube
connectors; at |least one roomunit having a heat exchanger and tube
connectors; and refrigerant tubes for @&onnecting the roomunit with the
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an electric circuit box accommodated in a second connection box for use in an

air conditioner of the invention.
Fig. 17 is timing chart, showing the operation of a compressor of an
outdoor unit according to the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to Figs. 1 and 2, there are shown refrigerant circuits
for use in an air conditioner according to the invention. Fig. 1 illustrates an
example in which an outdoor unit 1 includes two compressors 2A and 2B
having different nominal powers such that the small compressor 2A (having
for example a nominal power of 1.5 kW) is connected to two small room units
3A and 3B (each having for example a refrigeration capacity of 2.3 kW) while
a larger compressor 2B (having for example a nominal power of 1.7 kW) is
connected to a large room unit 4 (having for example a refrigeration capacity
of 5.2 kW) or , as shown in Fig. 2, connected to two small room units 5A and
5B (each having for example a refrigeration capacity of 2.6 kW).

Included in the outdoor unit 1, and connected in series in the order
mentioned, are: two connection valves 6A and 6B; an accumulator 7; the
compressor 2A; a heat transfer tube 8A of a heat exchanger 8; a strainer 9;
capillary tubes 10A and 10B; electromagnetic valves 11A and 11B; and
connection valves 12A and 12B. This circuit will constitute a first main
refrigeration circuit when it is connected with two room units 3A and 3B.
The first refrigeration circuit also includes an injection circuit 13 which
comprises a capillary tube 13A having a large contraction and serves as a



4 not likely to occur. In addition, this air conditioner has an advant age
over the first one that no connection box is required in connecting a
single roomunit. These and other feat@gres of the present invention may be
nore readily understood by reference to the follow ng description, taken in
conjunction with the acconpanying drawi ngs. Details of the inventiaon has
been al so disclosed in Japanese Patent Applications Nos. 8-112168 and 8-
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use with tc(r)]nnec’cmg refrigerant tubes 17A and 17B of the room units 3A and 3B to the
connection valves 6A and 6B, respectively, and connecting tubes 18A and
18B of the room units to the connection valves 12A and 12B of the outdoor
unit 1, a complete refrigeration circuit is established, including the
accumulator 7, compressor 2A, a heat transfer tube 8A of the heat exchanger
8, strainer 9, capillary tubes 10A and 10B, electromagnetic valves 11A and
11B, and a heat exchanger 15A
In this refrigerant circuit, when the two room units 3A and 3B are in
operation, cold refrigerant supplied from the outdoor unit 1 to the heat
exchangers 15A and 15B of the room units 3A and 3B absorbs heat from the
ambient air which is circulated by the fans 16A and 16B, théreby cooling the
air in the room, while the refrigerant which acquired heat in the room is
returned to the outdoor unit 1 through the refrigerant tube 17A and 17B and
through the connection valves 6A and 6B. The refrigerant is further
delivered to the accumulator 7, where the refrigerant in the gaseous phase is
separated from the liquid refrigerant and supplied to the compressor 2A.
The gaseous refrigerant supplied to the compressor 2A is sent to the
heat exchanger 8, where the refrigerant is cooled and gets liquefied. The
liquefied refrigerant is passéd through the strainer 9 so that foreign objects
are removed from the refrigerant. As the refrigerant is contracted or
decompressed in the capillary tubes 10A and 10B, it becomes cold liquid
refrigerant. The cold refrigerant is then supplied to the heat exchangers
15A and 15B via electromagnetic valves 11A and 11B, the connection valves
12A and 12B, and refrigerant tubes 18A and 18B. The refrigerant is
evaporated in the heat exchangers 15A and 15B and gets cooled further.
The cooled vapor in turn cools the air in the heat exchangers 15A and 15B
which is fanned out into the room.
In order to prevent overheating of the compressor 2A caused by the
" operation of the two room units 3A and 3B, part of the refrigerant is diverted




conditioner of Fig. 1. Fig. 5is a rear view of the outdoor unit of Fig. 4.
Fig. 6 is a side view of the outdoor unit for use in the air conditioner of
Fig. 2. Fig. 7 is a rear view of the oftdoor unit of Fig. 6. Fig. 8 is a
schematic view of refrigerant tubes and an electric circuit box arranged in
a second connection box according to the invention. Fig. 9 is a schematic
view of another refrigerant circuit of the air conditioner according to the
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pass circuit 14

On the other hand, a refrigerant line that starts from a connection
valve 19 and goes through an accumulator 20, the compressor 2B, a heat
transfer tube 8B of the heat exchanger 8, a strainer 21, and a connection
valve 22 will constitute a second main refrigerant circuit (for use in
refrigeration cycle) when the line is connected to the room unit 4 or the two
room units 5A and 5B. The line is also provided with an injection circuit 23
for feeding back part of the refrigerant to the compressor 2B and a by-pass
circuit 24 for by-passing part of the refrigerant to prevent excessively supply
of refrigerant that might happen during operation of the small room units.
The injection circuit 23 is equipped with a capillary tube 23A having a strong
contraction, while the by-pass circuit is equipped with a capillary tube 24A
and an electromagnetic valve 24B.

The room unit 4 is provided with such components as a connection
tube 28, a heat exchanger 25, a fan 26, and a connection tube 27. In
connecting the room unit 4 with the outdoor unit 1, the connection tube 27 is
directly connected to the valve 19, while the connection tube 28 is connected
indirectly via a first connection box 29.

The first connection box 29 has a capillary tube 30 accommodated in
a box and having its opposite ends connected to connection valves 31 and 32
which are mounted on the connection box 29.

On the other hand, the two room units 5A and 5B, like the room units
3A and 3B, have heat exchanger 33A and 33B, respectively, and fans 34A
and 34B, respectively. These room units are connected to the compressor
2B of the outdoor unit 1 by connecting tubes 354, 35B, 36A, 36B with a
second connection box 37, as shown in Fig. 2

The second connection box 37 has a box that houses connection
valves 38, 39A, 39B, 40, 41A, and 41B mounted on the box and two
branching tubes. One of the branching tube connects the connection valves



Fig. 13 is a schematic view of an electric circuit of air conditioner of
the invention in which an outdoor unit is connected to two sets of two
small roomunits. Fig. 14 is an electrgc circuit diagramof an outdoor unit
of an air conditioner according to the invention. Fig. 15 is another
electric circuit diagramof a roomunit of an air conditioner according to
the invention. Fig. 16 is a an electric circuit diagramof a branch kit
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Fig. 4 is a side view of the outdoor unit 1, showing connectors that
may connect thereto connectors of a single room unit 4. Fig. 5 is a rear view
of the outdoor unit 1, showing that connection valves of the outdoor unit 1
are mounted on a panel on the back of the outdoor connection box 52 and
that the connection box 29 is mounted on the connection box 52 and beneath
the panel.
When the outdoor unit 1 is connected to a single room unit 4, the
connection tube 27 is connected to the connection valve 19'(_)f the outdoor unit
1, the connection valve 31 of the connection box 29 is connected to the
connection valve 22 of the outdoor unit 1 by a connection tube 60, the
connection tube 28 is connected to the connection valve 32 on the connection
box 29, thereby establishing a refrigerant circuit that goes through the
accumulator 20, the compressor 2B, the heat transfer tube 8B of the heat

exchanger 8, the strainer 21, the connection box 29, and the heat exchanger
25.

In this refrigerant circuit, the refrigerant supplied from the outdoor
unit 1 to the heat exchanger 25 undergoes heat transfer with the air wh1ch is
blown through the heat exchanger 25 by the fan 26. - The reﬁ'lgerant is then
taken into the outdoor unit 1 via the connection tube 27 and connection valve
19, and further into the accumulator 20, where the gaseous refrigerant is
separated from the liquid phase refrigerant and is passed to the compressor
2B. |

The gaseous refrigerant is compressed in the compressor 2B and sent
to the heat exchanger 8 so that the refrigerant is cooled by the ambient air
and condensed back to liquid. The liquefied refrigerant is passed through
the strainer 21 to remove foreign objects in the refrigerant, and supplied to



I ncluded in the outdoor unit 1, and connected in series in the order
mentioned, are: two connection valves 6A and 6B; an accunul ator 7; the
conpressor 2A; a heat transfer tube 8A9of a heat exchanger 8; a strainer 9;
capillary tubes 10A and 10B; el ectronmagnetic valves 11A and 11B; and
connection valves 12A and 12B. This circuit will constitute a first main
refrigeration circuit when it is connected with two roomunits 3A and 3B.
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on the back of the machinery room 51 instead of the connection box
connection box 29, as shown in Fig. 6 and Fig. 7. By connecting the valve 19
of the outdoor unit 1 with the connection valves 38 on the connection box 37,
and the connection valve 22 with the connection valve 40 by refrigerant
tubes 61 and 62, respectively, and the connecting the tubes 35A, 35B, 36A,
and 36B of the room units 5A and 5B with the connection valves 394, 39B,
41A, 41B on the connection box 37, a refrigerant circuit is constructed that
goes through the accumulator 20, the compressor 2B, tube heat transfer tube
8B of the heat exchanger 8, the strainer 21; capillary tubes 43A and 43B,
electromagnetic valves 44A and 44B, and the heat exchangers 33A and 33B.
This refrigerant circuit permits operation of the two room units 5A and 5B
for the air-conditioning of the room, as in the air-conditioning by the two
units 3A and 3B as described above.
In this manner, a large room unit may be operated in parallel with
two small room units 3A and 3B connected to compressor 2A of the outdoor
unit 1. if it is connected to the outdoor unit 1 via the connection box 29
mounted on the outdoor unit 1. Likewise, two room units 5A and 5B having
intermediate power may be conveniently and correctly connected to outdoor
unit 1 via the connectors of the connection box 37 so that they can be
operated safely in parallel with other room units. '
If the outdoor unit 1 is delivered to a user with a connection box 29
mounted on the outdoor unit 1, and if a single room unit 4 is to be connected
to the compressor 2B, he may connect the unit 4 on site by simply connecting
the tube 27 with the connection valve 19, and tube 28 with the connection
valve 32. If instead two room units 5A and 5B are replaced by a connection
box 37 on site and connecting the connection valves 38 to the connection
“valve 19 and the connection valve 22 to the connection valve 40 by the



accurul ator 7, conpressor 2A, a heat transfer tube 8A of the heat exchanger
8, strainer 9, capillary tubes 10A and 10B, el ectronagnetic valves 11A and
11B, and a heat exchanger 15A In thisjgefrigerant circuit, when the two
roomunits 3A and 3B are in operation, cold refrigerant supplied fromthe
outdoor unit 1 to the heat exchangers 15A and 15B of the roomunits 3A and
3B absorbs heat fromthe ambient air which is circulated by the fans 16A

and 16B, thereby c ng th ir in,.the room while the refrjger whi ch
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the outdoor unit 1, so that enough air is secured for the heat exchanger 8.

This facilitates efficient heat transfer by the heat exchanger 8.

Fig. 8 shows an arrangement of various tubes and an electric circuit
box 100 in the connection box 37. The connection box 37 shown in this
example includes a thin book shape configuration for accommodating
branching tubes and a box 100 (referred to as electric circuit box) containing
a set of electric circuits (referred to as branch kit) for controlling various

" signals as described later in connection with Figs. 12 and 13. The
connection box 37 has a left side 37A facing the outdoor connection box 52.
Mounted on this side 87A are the connection valves 39A, 39B, 41A, and 41B
to be connected to the tubes 35A and 35B, 36A, 36B, respectively, of the room
units 5A and 5B, respectively. Mounted on a lower side 37B adjacent the
37A are the connection valves 38 and 40.

It would be understood that the branching tubes or branching tubes
required for the room units are not installed in the outdoor unit 1, but
instead installed in the separate connection box 37 on the exterior of the

. outdoor unit 1, so that the entire dimensions of the outdoor unit 1 is greatly
reduced. It should be appreciated that the connection valves 38 is disposed
on the lower side of the connection box 37, instead of the left side thereof, to
decrease the vertical dimension of the connection box 37. This is due to the
fact that the branching tube 42 cannot be easily bent if it is very short, so
that it is difficult to mount in a compact shape the connection valves 38 on
the left side 37A It should be also noted that in order to easily identify
various connectors mounted on the connection box 37, connectors for the
room units 5A and 5B are mounted on the left side, while those connectors to




In order to prevent overheating of the conpressor 2A caused by the
operation of the two roomunits 3A and 3B, part of the refrigerant is

di verted 7 fromthe refrigerant tubgql at a point where the tube branches
to the capillary tubes 10A and 10B, to the conpressor 2A via the injection
circuit 13. Wien one of the two roomunits 3A and 3B is tenporarily

I nactive or when the roon1tenperature I s bel ow the preset tenperature
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m ght happad 39Biungibtiee salven39A dndtk 39Bahte properiinséison the left side S7A
and the valve 38 at the end of the cut in the lower side 37C. The cut can be
made as shallow as possible by positioning the valve 38 close to the right side
87C so that the entire tube 42 may be easily mounted in the connection box
317.

Accommodated in the connection box 37 is an electric circuit box 100
which includes therein a branch box for controlling the electromagnetlc
valves 44A and 44B.

_ In the preceding description the room unit 4 is connected to the
compressor 2B of the outdoor unit 1 via the connection box 29 mounted on
the outdoor unit 1. However, the room unit 4 may be connected to the
outdoor unit 1 equally well without the connection box 29, as shown in Fig. 9
and described below.

In Fig. 9 those components corresponding to the same or like
components shown in Fig. 1 are denoted by the same reference numbers. In
addition to the arrangement shown in Fig. 1, the arrangement of Fig. 9 is
provided, between the strainer 21 of the outdoor unit 1 and the connection
valve 22, with a capillary tube 71 which serves as a expansion device and
with a by-pass 73 which consists of an electromagnetic valve 72 for by-

" passing the capillary tube 71 as it is needed. _ :

With this arrangement, if a single room unit 4 is connected to the
outdoor unit 1 by connecting the connection tube 27 and 28 of the room unit 4
to the connection valves 19 and 22 of the outdoor unit 1, respectively, and
closmg the electromagnetic valve 72 as shown in Fig. 9, the resulting
refrlgerant circuit (for refrigeration cycle) is the same as the circuit of Fig. 1
obtained by the use of the connection box 29.

If, instead, two room units 5A and 5B must be connected to the
outdoor unit 1, then the connection box 37 is mounted in position on the



The injection circuit 23 is equipped with a capillary tube 23A having a
strong contraction, while the by-pass circuit is equipped with a capillary’
tube 24A and an el ectromagnetic valve 34B. The roomunit 4 is provided with
such components as a connection tube 28, a heat exchanger 25, a fan 26, and
a connection tube 27. In connecting the roomunit 4 with the outdoor unit

1, the connection tube 27 is directly connected to the valve 19, while the

connection tuhe 28 connected indirec via a fLrst connecti pn box 29.
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may be selected depending on whether one or two of the room units is/are

connected. In either selection, an optimum efficiency may be established
equally well as in the preceding alternative example.

Fig. 12 is a block diagram showing electric connections when a single
room unit 4 is connected to the compressor 2B of the outdoor unit 1. Fig. 13
is a block diagram showing electric connections when two room units 5A and
5B are connected to the compressor 2B. As shown in these figures, when
only one room unit 4 is connected to the compressor ZB, the room unit is
electrically connected with the compressor 2B directly, but when two room
units 5A and 5B are connected to the compressor 2B, they are électrically
connected via the electric circuit box 100.

Fig. 14 shows an electric circuit of the outdoor unit 1. A connector
101 is supplied with 220-240 Volt single phase ac power. Connectors 102
through 104 are connected to respective signal lines from the room units 3A,
3B, and 4. Terminals numbered 1 of respective connectors are connected
with each other, and so are the terminals numbered 2. Hence, the single
phase ac power supplied to the terminal 1 of the connector 101 is supplied to
the respective room units 3A. 3B, and 4 from the correspond.mg connectors
102 through 104.

The compressors 2A and 2B shown in this example . have
refrigeration capacity of 1.5 k€W and 1.7 kW, respectively. They are each
energized by single phase induction motors connected to the power source via .
respective electric capacitors.

Two electric fans 45A and 45B installed in front of the heat
exchanger 8 are also energized by respective single phase ac induction
motors which are connected to the power source via respective electric
capacitors. In order to control the flow rate of air to the heat exchanger 8,
each of the electric motors of the fans has a tap for switching between a high



38 with the connection valves 39A and 39B. Anot her branching tube 42 having
capillary tubes 43A and 43B and el ectromagneti c val ves 44A and 44B connects
t he connection valve 40 with the connggion valves 41A and 41B. In the heat
exchanger 8 of the outdoor unit 1, fans 45A and 45B and fins (not shown)

are designed to be shared by two tubes 8A and 8B. Fig. 3 shows a front view
of. the outdoor unit 1. As seen in the figure, there is provide on the front

face of the ng of .the unit is a fan gird 50 for protecting the two
f ans 45A %ﬁﬁg.a%fﬁﬂ%‘f‘ﬁ%W Q‘%B‘Pﬁaﬁlfniss provi ded adj acent the fan gird 50.
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t he conprefeiger®it, passagecis operrads ipontnebepidan aif theeHhsignal from a room
unit.

An OR gate 106 goes high, generating signal H, when at least one of
the connector 102 and the connector 103 receives signal H at its terminal 4.
The signal H from the OR gate 106 closes a timer relay switch 107, which are
normally opened to disable the compressor 2A, but when closed activates the
compressor. Specifically, the signal H activates the compressor 2A via a
power relay circuit. However, since such power relay is well known in the
art, further description thereof will not be presented here for simplicity of
description of the invention. '

Opening/closing of the timer relay switch 107 is controlled by a timer
relay 108. The timer relay 108 causes the 107 to open when the timer relay
108 is not energized, that is, when the level of the switching OR gate is low
(L). When the switching OR gate goes high, supplying power to the timer
relay 108, the timer relay continues to keep the timer relay switch 107 open
for a predetermined period of time T1 (which is set to prevent the compressor
2A from restarting, and ranges from 2 to 3 minutes). Only after this period,
the timer relay switch 107 is closed by the timer relay and kept closed so long
as the power is supplied to the timer relay.

When at least one of the compressors 2A and 2B is active (or
operating), an OR gate 109 goes high, generating signal H, which is supplied
to the temperature switch 105. Thus, when the compressor 2A and/or the
compressor 2B is in operation, the fans 45A and 45B are activated, thereby
blowing air to the heat exchanger 8.

A NAND gate 110 and an AND gate 111 are provided in the circuit to
control the electric current through the electromagnetic valve 14B based on



exchanger 8, the strainer 21, the connection box 29, and the heat exchanger
25. In this refrigerant circuit, the refrigerant supplied fromthe outdoor
unit 1 to the heat exchanger 25 undergpes heat transfer with the air which
is blown through the heat exchanger 25 by the fan 26. The refrigerant is
then taken into the outdoor unit 1 via the connection tube 27 and
connection val ve 19 and further into the accunul ator 20, where the gaseous
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to the compressor 2B to control the operation thereof.

An electromagnetic valve 24B, which is provided to control the
unloader of the compressor 2B, is actuated by the H signal received from the
terminal 5 of the connector 104.

Referring now to Fig. 15, there is shown an electric circuit of a room
unit such as the room unit 3A. A connector 120 has a number of terminals
to be connected with the corresponding terminals of the outdoor unit.

A controller 121 includes a microcomputer. It provides H signal
(indicative of an instruction to run the room unit) to the terminal 4 of the
connector 120 based on the condition set by a switch 122. The switch 122
may set such parameters as start/stop of the air conditioner, reference room
temperature, fan speed (high (H), middle (M), low (L), and automatic mode
("auto")), direction of the output air, running period set in the timer. It
should be noted that the switch 122 may be a wireless controller adapted to
control some or all of these parameters.

Thermistors 123 and 124 are provided to detect temperature of the
air-conditioning room and that of the heat exchanger of the room unit,
respectively. The outputs of these thermistors are digitized by A/D
converters and supplied to the controller 121 in controlling the air
conditioner.

In operation, the air conditioner may be controlled, for example, by
comparing the room temperature and a preset reference temperature by
means of a comparator and by generating H signal to the terminal 4 of the
connector 120 if the difference exceeds a predetermined range, thereby
actuating the compressors. The compressors may be stopped by
terminating the H signal when the difference has fallen within the
predetermined range.

It would be noted that a protect1ve measure may be provided to



25 into the room thereby air-conditioning the room On the other hand,
when the conpressor 2B of the outdoor unit 1 is connected to the two room
units 5A and 5B, the connection box 3718 s mounted on the back of the

machi nery room 51 instead of the connection box connection box 29, as shown
in Fig. 6 and Fig. 7. By connecting the valve 19 of the outdoor unit 1 with
t he connection val ves 38 on the connection box 37, and the connection val ve
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units. motor having a multiplicity of taps for varying its rotational speed. For
example, four taps may be provided for four different speeds which
correspond to four blowing levels of the fan, that is, "high" (H), "middle" (M),
"low" (L), and "very low" (LL). The "very low" level (LL) may be selected
only when the room temperature is in an allowable range of the preset
temperature and the compressor is stopped. When the output level of the
fan (that is, the blowing power of the fan) is set to "auto" on the switch 122,
the output of the fan will be switched from "high" (H) to "middle"” (M), and
further to "low" (L) in the order mentioned depending upon the difference
between the room temperature detected and the preset reference
temperature. On the other hand, if the output of the fan is set manually to
one of the three levels ( "high" (H), "middle" (M), "low" (L)), the fan is
powered at the manually set level.

A step motor 126 is provided to change the direction of the air blown
out of the outlet of the room unit. By periodically changing the rotational
direction of the step motor, the air may be continuously changed in direction.
_ - Fig. 16 shows an electric circuit belohging to the electric circuit box
100 housed in the connection box 37. Connectors 127 and 128 are adapted
to connect to the connectors 120 of the room units 5A and 5B, respectively,
when the terminals of both connectors having the identical reference
numbers are coupled each other. Similarly, a connector 129 may be
connected to the connector 104 of the outdoor unit 1 by coupling their
terminals having the identical numbers together.

The electromagnetic valve 44A is opened when it is energized by an
H signal appearing on the terminal 4 of the connector 127, to thereby




| f the outdoor unit 1 is delivered to a user with a connection box 29
nounted on the outdoor unit 1, and if a single roomunit 4 is to be
connected to the conpressor 2B, he mayiegonnect the unit 4 on site by sinply
connecting the tube 27 with the connection valve 19, and tube 28 with the
connection valve 32. If instead two roomunits 5A and 5B are repl aced by a
connection box 37 on site and connecting the connection val ves 38 to the
connection aIveiié the nnect e con ection valve 40
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secur ed f dHigh? (Hyaf thexORgaper1 3®).is passed to the terminal 4 of the connector 129
via a timer relay switch 131 as an activation signal H for the compressor 2B.
The signal is also supplied from the terminal 4 of the connector 129 to the
terminal 4 of the connector 104 of the outdoor unit.

The timer relay switch 131 is under control of a timer relay 132. If
the output of the OR gate 130 is Low (L), the timer relay 182 causes the
timer relay switch 131 to open. Conversely, the timer relay switch 131 will
be closed if the output of the OR gate 130 goes High, but only after a
predetermined period T1 (which is normally in the range from 2 to 3
minutes) subsequent to the High signal from the OR gate 130. After the
period of T1, timer relay switch 131 is closed and remains so until it receives
signal Low.

A NAND gate 133 and an AND gates 134 together control the
‘energization of the electromagnetic valve 24B of the outdoor unit based on
the input to, and the output of, the OR gate 130, respectively. The AND
gate 134 outputs its H signal only when one of the two input signals to the
OR gate 130 is high H, which output signal H is supplied to the
electromagnetic valve 24B through the terminal 5 of the connector 129 and
the terminal 5 of the connector 104 of the outdoor umit.  The
electromagnetic valve 24B is adapted to control the unloader of the
compressor 2B.

In the foregoing arrangement of the invention, if the 1500W
compressor 2A is connected to two room units 3A and 3B (each having a
refrigeration capacity of 2200 W) but only one of them is in operation
(generating H signals) and the other is inactive, the electromagnetic valve
14B is opened, which reduces the flow rate through the compressor 2A and
hence prevents excessive flow of refrigerant to the running room unit. As a
result, the freezing of the heat exchanger of the room unit and a counter flow




This facilitates efficient heat transfer by the heat exchanger 8. Fig. 8
shows an arrangenent of various tubes and an electric circuit box 100 in

t he connection box 37. The connectionifox 37 shown in this exanple includes
a thin book shape configuration for accommodati ng branchi ng tubes and a box
100 (referred to as electric circuit box) containing a set of electric
circuits (referred to as branch kit) for controlling various signals as
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irrespective of the operating condition of the other. It should be appreciated

that the invention overcomes this problem by providing the outdoor unit 1

with a timer relay 108 and a timer relay switch 107 which stops the H signal

from the OR gate 106 for a predetermined period, as described in detail

below. .
' " Fig. 17 illustrates a timing chart showing how the H signal from the
OR gate 106 is suppressed for a given period of time. Suppose, for example,
that the controller 121 of the room unit 3A has been generating control
signals al based on the signal from the switch 122 and/or the temperature
sensor, thereby energizing the compressor 2A, and that the control signal al
goes Low at time t3 in Fig. 17. The controller 121 is adapted to generate,
along with the control signal al, prohibition signal bl which causes
the control signal al not to be output from the controller 121 for a
predetermined period T1 thereafter. Consequently, an activation signal cl,
which is a delayed version of control signal al, is generated. Thus, re-
activation of the compressor is possible only a period T1 after the previous
cut off of control signal al at time t3. This delayed run signal cl is supplied
to the terminal 4 of the connector 120 which is connected to another
connector 102 of the outdoor unit, as shown in Fig. 14. As the signal is
input via the terminal 4 of the connector 102 to the OR gate 106, the
compressor 2A is activated.

In a similar fashion, when a control signal a2 is supplied from the

room unit 3B, but is delayed by a prohibition signal b2, a delayed run signal
c2 is input to the OR gate 106 via the terminal 4 of the connector 103,



roomunits 5A and 5B are nounted on the left side, while those connectors
- to be connected to the outdoor unit 1 are positioned at the | ower side
of the connection box 37. The branchi nggtube 42 between the connection

val ves 38 and the connection valves 39A and 39B has a | arge di aneter so
that it is difficult to bend it on site. Therefore, in manufacturing the
connection box 37, the lower side 37B is provided with a cut at one end

t her eof facing t he ri ght side 37C to receive therein the branching tube 42.
The tube Servingiassan asvatiomsignalfoythe. Wﬂlﬂr‘isﬁ@r@&nectlon box 37 toget her

W th tlhe co[mecq;}ﬁﬂ; Yﬁ%r%’l Sone Wt t%i@(iw%gﬁd Pﬁi‘ﬁhitftmanwmls?ﬁfolﬁldtfﬁ%tme o
roperly set on the jeft s a e.valv e end 0 cut in
The | ower COTHTESSAE 2 Am%r% Started oply R o RiERRLF] Bt ﬂ%"s‘i ‘E?q'é‘yéﬁ eT
posi ti oni erB-tT;etSLatIIZ: a8 t2! t4,t10-t13)erequbed sbyzldah@?cﬁnmreetmt i4 lsecuxredi r e
tube 42 be eas nmount t C in the
connect i o PEVIr ! féﬂ%ﬁo%eﬁﬁ %A %ﬁ%‘éﬁ‘&ﬁ Bb%b‘?\/\,ﬁeﬁ%w ﬁ% gesgﬁ]e?%l n a
branch bosupplied dremdiiei OF gate 196ds likekmimecaur within g short pegjod #BLme, ¢ he
precedi N MRELES RI0N 4 s AR T i¥allifle %égf&&ﬁiﬁ%xﬁﬁvbfhﬁl@?efs@m essor 2B of

t he out door connetct1 on m)unt‘f1 on ”1]% outdoor. unit 1.
However, the rodmander tnnrﬁye%ﬂeermehm qn aiy,gonditioner of the invention

is provided with a timer relay switch 107 in series with the compressor 2A as
shown in Fig. 14. The timer relay switch 107, and hence the compressor 2A,
is enabled only after the period T has elapsed (t6-t8, t11-t14) subsequent to
the generation of an ON signal by the OR gate 106, thereby preventing short
time re-start of the compressor 2A. Thus, the problematic re-start of the
compressor 2A can be prevented by a combination of the timer relay 108 and
the timer relay switch 107 provided in the outdoor unit 1, without changing
the control circuits of the room units 3A and 38B. It should be noted that
this arrangement allows multiple room units to be safely connected to one
compressor of the outdoor unit even when the room units are standard units
equipped with microcomputers. '

On the other hand, electromagnetic valve 14B is opened for a period
shown in Fig. 17 (a period up to t1, t2-t3, t9-t10) and causes the compressor
2A to be unloaded, based on the exclusive OR of the run signal c1 and c2 that
appear at the terminals 4 of the connectors 102 and 103, respectively, of the
outdoor unit 1. |

Normally when a single room unit 4 (having refrigeration capacity of
5200W) is connected to the compressor 2B (having a nominal power of
1700W), the room unit is connected to the compressor via the connection box
29, In this case the electromagnetic valve 24B of the outdoor unit 1 remains
closed. The compressor 2B is energized only by the run signal from the
room unit 4.

On the other hand, when the two room units 5A and 5B (each having
refrigeration capacity of 2200 W) are connected to the outdoor unit 1 via the
electric circuit box 100 in the connection box 87 mounted on the outdoor unit
1, these room units may operate in the same way as the two room units 3A
and 3B described above. In this case the electromagnetic valves 44A and
44B for controlling the flow rate of the refrigerant to the room units 5A and



outdoor unit 1 equally well w thout the connection box 29, as shown in Fig.
9 and described below. In Fig. 9 those conponents corresponding to the sane
or |ike conponents shown in Fig. 1 arel9enoted by the sane reference
nunbers. In addition to the arrangenent shown in Fig. 1, the arrangenent of
Fig. 9 is provided, between the strainer 21 of the outdoor unit 1 and the
connection valve 22, with a capillary tube 71 whi ch serves as a expansion

devi h. t | ect t | 72
for by- ""32@%4‘ pfaded R Pad Blotlric dr &t okl 100, andlbinlocipmeastis valve  ©
arrang ;ame (lnShllhdﬂgl therombdvormunit4) ifer m;ihﬁlmﬁ@bd(ﬁngfthe Quﬁg[iﬁ@fsr?ﬂEB 1 by
connectin e.r 0

connect i op° ‘&H‘F‘v@?a%‘?a*ﬁ sHRP o BE et chkiif BK 1R,  Cpicaplo

closing tfet Pé‘&mﬁbﬁﬁljﬂd@% and| ife tinperarelgp@mritein lﬂﬂg‘lor ¢ontrodling thetreng
refriger a@taﬁ'dfﬂ:hbtcoﬁ{ﬁ‘eséd%fm9§'i:ﬁﬁé1°i’el Cfﬁ hd 1%@@9?"&]? tsggff C¥§fu' t of

Fig. 1 obtained lﬁﬁ use_ of e connec i on WO room

units 5A NG PEEY étmt?@nﬁ'@yh’égﬁ re-gtantof é'he&@emraaﬁqr - then the
connection box Althoughbthé éaverntitid Hssi BebrP debé¥§bed by2 w@&tgf bﬁém Ifopf the

out door u t he s+ 00m units. e connect ed fhe Connecti box 37 as
shown in g&éfe}ﬁ@gw%"ﬁ‘dﬂmn%ﬁ Soth Vi ‘f (Pgﬁvtd‘ arious change may be

made within the scope of the appended claims.




opened, the resulting refrigerant circuit is the sanme as the one shown in
Fig. 2 for a refrigeration circuit obtained by the roomunits 5A and 5B.
Fig. 11 illustrates an alternative armggngenent of the refrigerant circuit,
in which the by-pass 73 is a sinple tube but the capillary tube 71 and the
by-pass 73 are connected together at their outlet ends with a three-way
valve 74 so that either one of the capillary tube 71 and the by-pass tube
73 may be ﬁg: ed dependi ng on whether one or two of the roomunits is/are
connect ed® t her selection, an optinmm efficiency may be established
equally well as in the preceding alternative exanple. Fig. 12 is a bl ock
diagranlgﬂgﬁkqggﬁﬁechnip connections when a single roomunit 4 is connected
to the co & DEUIP: t he outdoor unit 1. Fig. 13 is a block diagram
showi ng d.ecAniatr canditionen cemprising:wo room units 5A and 5B are connected to

the compressor 4Boufifodt G ié%vﬁ%iﬁ? 1648165 tcoilﬂg?g?&?' 4t 188t SR HYM! 4 1S

connected to the conpressor -he foom uni ectrically connected
wi th t he exchpnges @t losstnne-expansion devicenanddube connenters;5A and 5B are

connected to thY 168806188 #6tm Ahit HaCin@ hchedlt ¥&Ehakgdr ¥nd ¢GPS ebRAedtoss;t he
electric qugf)cwt box 100. Fig. 14 shows an electric circuit of the outdoor

unit 1. nnector 101 is supplied with 220-240 Volt single phase ac
power. Connect aefrig@anthtubeghfolOcborieetitignsgidt fsbnh curie spitht sadd eutdwlr | i nes

fromthe Qi . 3B _and 4. Term.nals nunbered 1 of respective
connector%ﬁggé?%r&%%e%e@geﬁﬂ%%%%ﬁ ‘gﬁﬁleﬁ?r,l and so are the term nals nunbered
2. Hence, the siandbutdmramitis pdaptedsiodps seldctivelylvonnectedtal 1 of the
connector 101 is supRlyi®dtichst one room unit via a first connection box having

refrigerant tubes for connecting said compressor to said room unit;

and

a casing for accommodating therein said refrigerant tubes, and
said niultiple room unit via a second connection box having a multiplicity of
branching refrigerant tubes having a multiplicity of branches each equipped
with a valve and a expansion device, and adapted to branch said refrigerant
into said room units connected thereto; and

a second casing accommodating said branching refrigerant tubes,
said first and second connection boxes mountable on an exterior wall of said
outdoor unit.

2. The air conditioner as claimed in claim 1, wherein
said outdoor unit has at least one fan for enhancing heat exchange
between said heat exchanger of said outdoor unit and the ambient air; and
said second connection box is mounted on an exterior wall of said
outdoor unit and in a passage of air blown by said fan. '

3. The air conditioner as claimed in claim 2, wherein said second
connection box is mounted on the exterior of said outdoor unit such that a
central portion of the air blown out of said heat exchanger is provided with a
free space extending at least over predetermined dimensions.

4. The air conditioner as claimed in claim 1, wherein said second
connection box has:

A A



the respective roomunits 3A. 3B, and 4 fromthe correspondi ng connectors
102 through 104. The conpressors 2A and 2B shown in this exanple have
refrigeration capacity of 1.5 kWand 17 KW respectively. They are each
energi zed by single phase induction notors connected to the power source
via respective electric capacitors. Two electric fans 45A and 45B installed
in front of the heat exchanger 8 are al so energized by respective single -

phase ac inducti on .nmot.or i ch € €0 cted fo th r _source via
respective el ec? F?%mgdﬂﬁﬁeyé?@. Of%hllbf’ﬂgl? gl%jﬂurr&l&?%%e&ﬁ ﬁ'&? zar&P air to
t he heat eecthngular fAcesesith affirsheide thereoffacimgmaid dtibe kenhectornefsaidt ap f or

swi t chi ng Qﬁ: -3 hi gh 13 speed (H) and a | ow speed (L) rotations. A
t enper at ure s%?@ﬁel% is provided to switch between the two levels H and L

in response to &rasching dnbe havingchranghessfor branshing the Hew oficthenbi ent
tenper at Uf@frilgé%&ﬁt, ls3ed BERhEAN balle HAYIRE U valve fo¥ Sdhirblihg B floR rataCoftSB are
switched to or fasélfrr r tatégn. An e ectrorraggieth.val ves 11A is

actuat ed the Eﬁfré‘ﬂeﬁ?m% qyehisaid branchoand expanygadeviee; et hr ough when t he
connector 102 rgeet yftube connectods Hirst!coAnsétons) formed e £ firkt/En®bf s@idr at | on

of ar Oon}'ol{ﬂ" sti esf, rfgrr%otn%c%i%%rgaid multiplicity of room units;

a second tube connector having a connector which is adapted to
connect to said one compressor and mounted on a second side adjacent to
said first side, and wherein

said connection box is adapted to mount on an exterior wall of said
outdoor unit. |

5. The air conditioner as claimed in claim 4, wherein said end of said
second tube connector is mounted in a cut formed in one corner of said second
side facing a third side.

6. The air conditioner as claimed in claim 1, wherein .
said room unit is provided with
a signal generator for generating an ON/OFF control signal
based on the comparison of current room temperature with a predetermined
reference temperature; and
' a first delay circuit for delaying the output of said ON/OFF
signal for a predetermined period of time subsequent to the generation of
said ON/OFTF signal, and wherein ' |
said outdoor unit is provided with : _

. an AND gate for receiving said ON/OFF signals from said
multiplicity of room units and for generating a signal indicative of its logical
sum; and

a second delay circuit for delaying output of said ON/OFF
control signal over a period between an OFF signal indicative of said logical
sum and a first ON signal subsequent to said OFF signal indicative of said
logical sum.

7. The air conditioner as claimed in claim 6, wherein said second connector
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unit 3A. Simlarly, an el ectromagnetic valve 11B is opened when it receives
signal Hfromthe roomunit 3B at its termnal 4. In this manner a rel evant
refrigerant passage is opened upon recggtion of the H signal froma room
unit. An OR gate 106 goes high, generating signal H, when at |east one of
t he connector 102 and the connector 103 receives signal Hat its term nal
4. The signal Hfromthe OR gate 106 closes a tinmer relay switch 107, whi ch

are nornal.l 0, d.to disabl e the co ess en cl activates
the compr db SpPRTRiCis & CoReetion, Box BRI iidudes.a drantbing, bpbe mngA vi 0
a power rblra;xc]mesr each eqhippedewithsa nadve e lexpansions &dmz;zzelamitve:{c torkstor,i N t he
art, furtl p, d here for icity
of descri p((f’a'llr on o{tn nhﬁ%\lllg n} gﬁ%{% g#‘%"?et&‘??ge gi%g?%goﬁpﬁﬁsolreq %?ngm tch
107 is coﬂut@qrelmllbysa;dtmnnecmmh box pesinteton amexteridryallaf saidiewtdooke 107
to open wWhggpethe tinmer relay 108 is not energized, that is, when the |evel

of the switching OR gate is low (L). Wen the svmtchi ng CRgate goes hi gh,
supplying power to the tiner relay 108, the timer relay continues to keep

the timer 8 elfhe éwdoﬁ&ﬁ&feloé@élaiﬂéddnl%lﬁﬁﬂlewnd%fh period of time T1
(which is set tog} at t he . ﬁolg res'istof romres artlng and .ran es from
2 to 3 mnutes) S PR%e a gv 4 3peP o COIIPECHSOES, by :
cl osed by dnﬂ'erdntrlmatrcapamtms(tdchp:hat lacfiet cemﬂmwrd‘&a\hhg sooatler pomapl i ed
to the ti [ h [.es orsz nd. 2B, i s
active (o?gﬁg‘é‘jﬁwm ?I e %g’gnqggé ﬁ}aggrg) t'ﬁ@ gaﬁﬁéﬁ t‘f—'f’ V\:hl ch
i s suppli byanches eac havmg a expans1on dev1ce while a second compressor having a

larger power is adapted to connect to either:

a tube having a expansion device for connecting a single room unit having a
large power, and

a branching tube having a expansion device and a valve in each of
the branches for connecting two room units having small heat capacities.

_ 9. The air conditioner as claimed in claim 8, wherein said air conditioner is
adapted to accept on an exterior wall of said outdoor unit either:

a first connection box accommodating a expansion device to be
connected to said second compressor, and having a tube connector for
connecting a single room unit to said second compressor, or

a second connection box
accommodating a branching tube having branches having a valve, a
expansion device, and a connector for connecting two room units to said
second compressor.

10. An air conditioner compnsmg
an outdoor unit having at least one compressor, at least one heat
exchanger, at least one expansion device, and tube connectors;
at least one room unit having a heat exchanger and tube connectors; and
refrigerant tubes for connecting said room unit with said outdoor
unit to form a refrigerant circuit, wherein
said outdoor unit is adapted to be connected to said at least one room unit via
a connection box having
means for disabling said expansion device;
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to the tenperature switch 105. Thus, when the conpressor 2A and/or the
conpressor 2B is in operation, the fans 45A and 45B are activated, thereby
blowi ng air to the heat exchanger 8. A23AND gate 110 and an AND gate 111
are provided in the circuit to control the electric current through the

el ectromagneti c val ve 14B based on 14 the logical state of the OR gate
106. This el ectromagnetic vaI ve 14B i s provi ded to actuate an unl oader for

Eﬂe E:onpress;)r 2A. éﬂ'@ }lel ec aa% {elgﬁlé.c val \é?% Ybes ?lgooened #ﬂ[@mﬂm éfone of
e two input s @S"g‘

el ectr orragljmanCheS/eﬁO}EquﬁBpeé witls aamlee hnddeexpalision devmehendt aldaptedifd serves
to control s E Iqt f | ance
with the Ibggggh sﬁi& &gﬁoé tr? ﬁg %@Dn%é\i gs%%%é E&%‘? SI gné? %?éeéggﬁl \?@'ﬂpéoy t he
connect or apg4 at |ts terminal 4 is passed to the conpressor 2B to control

the operation theiRdg a&!bnﬂn%ﬂﬁﬁﬁ@%ﬁﬁ?bﬂmélﬁh&%eﬁ‘f&raﬂ@'tﬁbeé s provided to
control the, yunl oader he conpressor athf eathe H si gnal
received ‘Héecﬂ’ 9’7%11“0?}“6‘1‘ r?@%ﬁﬁ'fé'%‘??rwﬁ 4" ertdogg Uity 1o Fig.

15, there is shown an electric circuit of a room unit such as the roomunit

A A conrﬁct thelgcl)r Qgﬁdi%mrﬁlégb aesr c&meﬁrm c a.1m 10, wherein said means for

disabling said expansion device has

a by-pass tube by-passing said expansion device and connecting to
said refrigerant tube of said outdoor unit; and

an opening/closing means provided in said by-pass tube.

12. The air conditioner as claimed in claim 11, wherein

said outdoor unit has electrical connectors for electrically connecting
said outdoor unit with said multiplicity of room units;

said opening/closing means is an electromagnetic valve adapted to
close when a single room unit is electrically connected to said electrical
connectors but open when a multiplicity of room units are electrically
connected to said electrical connectors.

13. The air conditioner as claimed in claim 10, wherein said means for
disabling said expansion device comprises

a by-pass tube by-passing said expansion device; and

a three-way tube for selectively connecting said by-pass tube and
said expansion device to said tube connectors of said outdoor unit.

14. The air conditioner as claimed in claim 10, wheérein said second
connection box has:

a casing in the form of thin book having four sides between two large
rectangular faces, with a first side thereof facing said tube connectors of said
outdoor unit;

a branching refrigerant tube for branching the flow of the refrigerant,
said branching tube having a multiplicity of valves for controlling the flow
rates of the refrigerant through said branches, and expansion devices;

a set of tube connectors (first connectors) formed on a first one of said
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to be connected W|th t he correspondl ng term naI s of the outdoor unit. A
control |l er 2'[1“55 ocomputer. It - (indicative
of an |nstruct H roomuni24 to tﬁ'eﬂs @HEETI&HAMBEEN he connect or
120 based on t et by a switch 322 ThEpLsmggch 12P.may set such
paranmeters as start/stop of the air conditi dwre gom
terrperature fan speed (high (H, mddle (M Iow(L) and automati c node
(auto")) t| n_of t eou ut . ai.r per-jaod set in the tinmer. It
shoul d b ‘Hj §§s, ’éf’m?]ﬁee ?gtl%? (%“ {éSSS control |l er adapted to
control sone oa @lcbndaftublamnpatoarrmbunhed ﬁhea seeongt sidepadjacent 1o said '
provi ded ur m and that of the
heat exc%ﬁtggei;aggf& glﬁrgg\%rﬁ#um ?%B}&egﬁeg{)ﬁyg?%&%e&gﬂ%%?g of tr}ese

therm stors ar 8aid @nnef‘@@nbbowqﬁd@n t%mwcpnsapmxtemfdv alofEsid ol | er
121 in celtdddrludig the air conditioner. In operation, the air conditioner
may be controlled, for exanple, by conparing the roomtenperature and a
preset reference tenperature by nmeans of a conparator and by generating H
si g gal t a5t h@Heeairi étﬁidlﬁoﬁér taldeclabnod dnoclaimOl ) fwh:dieud ishidesecmrad ¢ubeeds a
pre eter ating.t re o sSsors
may be stljﬂxg%c& ﬁggg ﬁgﬁgﬁﬁﬁf (iqgrfgfn\%ﬁgﬁ ?rie %'gg ﬁ%ggﬁﬁal | en
withintie epﬁ'aemg%rthardeaide.ange I t vvoul d be noted that a prot ective measure
may be provided to

16. The air conditioner as claimed in claim 1, wherein
said room unit is provided with
a signal generator for generating an ON/OFF control signal
based on the comparison of current room temperature with a predetermined
reference temperature; and
a first delay circuit for delaying the output of said ON/OFF
signal for a predetermined period of time subsequent to the generation of
said ON/OFF signal, and wherein
said outdoor unit is provided with
an AND gate for receiving said ON/OFF signals from said
multiplicity of room units and for generating a signal indicative of its logical
sum; and _
a second delay circuit for delaying output of said ON/OFF
control signal over a period between an OFF signal indicative of said logical

sum and a first ON signal subsequent to said OFF signal indicative of said
logical sum.

17. The air conditioner as claimed in claim 1,' wherein said second
connector is installed in a connection box which includes a branching tube
having branches each equipped with a valve, a expansion device, and a
connector, for connecting a multiplicity of room units to the single

compressor of said outdoor unit, said connection box mounted on an exterior
wall of said outdoor unit. :

18. The air conditioner as claimed in claim 1, wherein
said outdoor unit has a first and a second compressors having
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15 prevent a re-start of the conpressor within a predeterm ned short period
(which ranges from2 to 3 mnutes). This is attained by suppressing the
generation of H signal for that perio®gubsequent to the term nation of H
signal. The therm stor 124 is adapted to stop the H signal, upon detection
of a low tenperature signal that indicates excessive refrigeration of the
heat exchanger of the roomunit, so that freezing of the heat exchanger is

By one  ofifarent fief cpafRties sidk il Faptoomtesiabia e aamalln pobies

bﬁl ongi ngist adapted do connect with moub_emmhits&&afaThmnuh]tcimg tuby haviag $wogl e
ase I n I . Cl . .

Forati onaptasishiss SR hatBiy BxBafilioh' bride K8 p ABRI BRpHH BYIDER (o o

‘speeds whlargerpowes ppadapted toconpectiarithemel s of the fan, that is, "high"

(H, v ddl e’ (Whubeltingld oxphiikio Fobideotr dobhbetidp% 531 bl uhfivel

(LL) rmay be selected only nthe roomtenperature Ts 1n an allowabl e
range of hﬂ@%%&%{getWﬁ&Pdre and the conpressor is stopped. Wen the

out put | evel of a HrntBig IR hinving BoxpaRMIoAIABAE il a Walvé 2esich 61 10
B O T L P oL LG, Lo W L R PR LEEE O o
dependi ng upon the difference
19. The air conditioner as claimed in claim 18, wherein said second
connection box includes:
means for disabling said expansion device;
a branching refrigerant tube having two branches each equipped
with a valve, a expansion device, and a connector, for connecting said second
compressor to two room units, and wherein
said second connection box is adapted to be mounted on an exterior
wall of said outdoor unit.
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between the roomtenperature detected and the preset reference tenperature.
On the other hand, if the output of the fan is set manually to one of the
three levels ( "high" (H "mddle" (M26"low' (L)), the fan is powered at
the manually set level. A step notor 126 is provided to change the
direction of the air blown out ofaftheonpitri@fgrof the roomunit. By
periodically changing the rotational direction of the step notor, the air

my be cog?% Oﬁhfﬁ%eﬁISGLﬁg Fig. 16 shows an electric circuit

bel ongi ng el ectTrc Circurt DOX 100 housed in the connection box 37.
Connectors 127 and 128 are adapted to connect to the connectors 120 of the

room units SA apg % conffiGidr &yl a‘ble M%ﬁé&lﬁ@h@ﬂ%ﬁleoﬁuﬂ%i‘ o BBRCL OF S
havi ng the i denti cal ref ergtge&e{lae e coup| ed other. Simlarly, a

connect or W8 pgccgedangenw rfh &8eH thexee -oY’ RA SIREBIPOMN t 1
by coupl i @it 46s corirscted 0 & obmpragsdr@ of €hé batdoorLuie 11$ th@g@éxhemmtﬂwe

el ect romagnet 0 n.,t is enerqiz an H_si gnal
appeari ng PR é’¥‘i‘£¥%ﬁ’8pnﬁ°t6?’??’ o‘Hﬁé‘g} H‘rmf??‘te‘g ﬁnt'ﬁ’@r%‘%tg “i%é 31 | owi ng
t he refri fmstaad, iftwoasent weite 5Ahamdi§B muost bé canmedted ito théeutdoomunit 4, S5A.
Simlarl Ya ty nat 4 SI
appearing O%Jh e%l;lt(agr mmnE a!ii % h%ut\ﬁﬁé ggngg%@&kb%wgrbgﬂdg L wﬂﬁl
ref ri ger agennection box 37 has branches each having valves 44A and 44B and
expansion devices 43A and 43B. The two room units are connected to these
branches of the connection box 37. Because of these optional connection
boxes, the outdoor unit itself may be constructed in a compact form, and
connection of multiple room units to the outdoor unit may be carried out

H

conveniently and correctly in a simple manner.

Figures 1 & 2



circuit for the roomunit 5B. It would be recalled that these H signals are
supplied fromthe roomunits 5A and 5B to activate the conpressor 2B. An OR
gate 130 switches its logical state fromLow to H gh when at |east one of
the outputs to the terminal 4 of the connectors 127 and the output to the
termnal 4 of the connector 128 becomes H gh. The output "H gh" (H) of the
OR gate 130 is passed to the ternin?l1§(ﬁ the connector 129 via a tiner
relay switch 131 as an activation sid% H for the conpressor 2B. The
signal is also supplied fromthe termnal 4 of the connector 129 to the
termnal 4 of the connector 104 of the outdoor unit. The tiner relay switch
131 is under control of a tinmer relay 132. |If the output of the OR gate 130
is Low (L), the tiner relay 132 causes the tinmer relay switch 131 to open.
Conversely, the tiner relay switch 131 will be closed if the output of the
OR gate 130 goes High, but only after a predeterm ned period Tl (which is
normally in the range from2 to 3 mnutes) subsequent to the Hi gh signal
fromthe OR gate 130. Apper the period of T1, timer relay switch 131 is

closed and remains so ulil it receives signal Low. A NAND gate 133 and an
AND gates 134 together ob—the. rgi zation of the el ectromagnetic

val ve 24B of the o&?ﬁo ' o the input to, and the output of, the
OR gate 130, respe Odtle B4 outputs its H signal only when

one of the two inpy gggnats=tu=tnq f@ﬁﬁe 130 is high H, which output
signal His suppli%d “ThE—EYECTTUnE netic val ve 24B through the term nal

5 of the connector LZ%Iﬁ&gll

31 30 32
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the termnal 5 of the connector 104 of the outdoor unit. The

el ectromagnetic valve 24B is adapted to control the unl oader of the
conpressor 2B. In the foregoing arrangenent of the invention, if the 1500W
conpressor 2A is connected to two roomunits 3A and 3B (each having a
refrigeration capacity of 2200 W but only one of themis in operation
(generating H signals) and the ot he(r)%i/ﬁ I nactive, the el ectronagnetic val ve
14B i s opened, which reduces the flo r§te t hrough t he conpressor 2A and
hence prevents excessive flow of refrigerant to the running roomunit. As a
result, the freezing of the heat exchanger of the roomunit and a counter
flow 17 of the refrigerant back to the conpressor 2A are prevented. It
shoul d be noted that both of the controllers 121 of the roomunits 3A and
3B i ndependently have such protective neans as nenti oned above for
preventing re-start of the corrpressoFglq gta predet erm ned period based
on the Hsignals fromthe roomunits h when only one of the room
units 3A and 3B has been electrically qisconnected, re-start of the other
conpressor is prevented by the protectjve neans that it owns. ver, when
the two roomunits 3A and 3B are in opgration (tIﬁtBl S, §Ahey are {ggnected
to the outdoo!r uni t to13ﬂformrefrr|3era]|0n , 11 ¢is nok 5 19
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possible to prevent the re-start (or re-activation) of the tenporarily

I nactive conpressor 2A if the control is based on the H signals fromthe
roomunits. This is true since Hsignals fromone roomunit may arrive

i ndependently irrespective of the operating condition of the other. It
shoul d be appreciated that the invention overcones this probl em by

provi ding the outdoor unit 1 with a.iigs[ relay 108 and a tiner relay
switch 107 which stops the H signal /I the OR gate 106 for a
predeterm ned period, as described in detail below Fig. 17 illustrates a
timng chart show ng how the H signal fromthe OR gate 106 is suppressed
for a given period of tinme. Suppose, for exanple, that the controller 121
of the roomunit 3A has been generating control signals al based on the
signal fromthe switch 122 and/or the tenperature sensor, thereby

energi zing the conpressor 2A, and that the control signal al goes Low at
time t3 in Fig. 17. The controller 121 is adapted to generate, along with
the control signal al, prohibition sEg!qc;tﬂ whi ch causes the control

signal al not to be output fromthe torft™rMr 121 for a predeterm ned
period T1 thereafter. Consequently, an activation signal cl, which is a

del ayed version of control signal al, s generated. Thus, re- activation of
the conpressor is possible only a perigod Tl after the previous cut off of
control signal al at tine t3. This de{ayed run signal cl is supplied to the
term nal 4 of the—eernreector—320—whi-ch—-s—eonneeted—to—anqt her connector 102
of the outdoor Jynit,__as shown 1n Fiqg. T4 _AJ the sitgnal 1Js input via the
ternminal 4 of tHe donnect gr=EEERathe OR Ydte 106, the
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conpressor 2A is activated. In a simlar fashion, when a control signal a2
is supplied fromthe roomunit 3B, but is delayed by a prohibition signal
b2, a delayed run signal c[err] is input to the OR gate 106 via the
termnal 4 of the connector 103, 18 serving as an activation signal for
t he conpressor 2A. Thus, if only one of the two roomunits 3A and 3B is in
operation, the conpressor 2A is re-s;tfrigad only by one signal ¢ or c2, so
that delay time T (t3-t7, t9- t12, o '{ t4, t1Ot13) required by the
conpressor is secured. However, if the roomunits 3A and 3B are both in
operation, a run signal d supplied fromthe OR gate 106 is likely to occur
within a short period of tinme T' (t3-t8, t1Ot14) less than T, failing to
prevent unfavorable re-start. In order to prevent this problem an air
conditioner of the invention is provided with a tiner relay switch 107 in
series with the conpressor 2A as shown in Fig. 14. The tiner relay switch
107, and hence the conpressor 2A, is enabled only after the period T has
el apsed (t6-t8, tll-t14) subsequent to the generation of an ON signal by
the OR gate 106, thereby preventing Ek[oé Jfgme re-start of the conpressor
2A. Thus, the problematic re-start of the conpressor 2A can be prevented by
a conbination of the tiner relay 108 and t'l'ue timer relay switch 107
provided in the outdoor unit 1, without (:Jhangi ng
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the control circuits of the roomunits 3A and 3B. It should be noted that
this arrangenent allows nmultiple roomunits to be safely connected to one
conpressor of the outdoor unit even when the roomunits are standard units
equi pped with mcroconmputers. On the other hand, electromagnetic valve 14B
is opened for a period showmn in Fig. 17 (a period up to tl1, t2-t3, t9-t10O
and causes the conpressor 2A to be ugbp%ged, based on the excl usive OR of
the run signal c[err] and c[err] that'/appear at the termnals 4 of the
connectors 102 and 103, respectively, of the outdoor unit 1. Normally when
a single roomunit 4 (having refrigeration capacity of 5200W is connected
to the conpressor 2B (having a nom nal power of 1700W, the roomunit is
connected to the conpressor via the connection box 29. In this case the

el ectromagnetic valve 24B of the outdoor unit 1 remains closed. The
conpressor 2B is energized only by the run signal fromthe roomunit 4. On
t he ot her hand, when the two roomunits 5A and 5B (each havi ng
refrigeration capacity of 2200 W areoﬁolﬁct to the outdoor unit 1 via
the electric circuit box 100 in the cohn o™ box 37 nounted on the
outdoor unit 1, these roomunits nmay operate in the samenay as the two
roomunits 3A and 3B descri bed above. In this case the electromagnetic

val ves 44A and 44B for controllirsnthe flowrate of the efriger53t to the
roomunits 5A and ( j /

)




19.5B are provided in the electric circuit box 100, and the el ectromagnetic
val ve 24B (installed in the outdoor unit 1) for | oadi ng/unloading the
conpressor 2B is controlled by the signal fromthe electric circuit box
100. Corresponding to the timer relay 108 and its timer relay switch 107
for controlling the re- start of the conpressor 2A, a timer relay 132 and
its timer relay switch 131 are proviﬁgﬁgin controlling the re-start of the
conpressor 2B. Although the inventio been described by way of exanple
for preferred air conditioners, it wll be understood that various change
may be made within the scope of the appended cl ai ns. 20 CLAI M5 What is
claimed is: 1. An air conditioner conprising: an outdoor unit having at

| east one conpressor, at |east one heat_exchanger, at |east one expansion
devi ce, and tube connectors; at | east oﬁélﬂgwi;unt havi ng a heat exchanger
and tube connectors; and refrigerant tubef for connecting said roomunit

w th said outdoor -
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unit to forma refrigerant circuit, wherein said outdoor unit is adapted to
be selectively connected to said at | east one roomunit via a first
connection box having refrigerant tubes for connecting said conpressor to
said roomunit; and a casing for accommodating therein said refrigerant
tubes, and said nmultiple roomunit via a second connection box having a

mul tiplicity of branching refrigeranz hgbes having a nultiplicity of
branches each equi pped with a val ve A a expansi on device, and adapted to
branch said refrigerant into said roomunits connected thereto; and a
second casi ng accommodati ng said branching refrigerant tubes, said first
and second connection boxes nountable on an exterior wall of said outdoor
unit. 2. The air conditioner as clainmed in claim1, wherein said outdoor
unit has at |east one fan for enhanci ng heat exchange between said heat
exchanger of said outdoor unit and the anbient air; and said second
connection box is nounted on an exterior wal | of said outdoor unit and in a
passage of air blown by said fan. ‘Hia conditioner as clained in
claim?2, wherein said second connectl éx 7s mount ed on the exterior of
said outdoor unit such that a central portion of theg air blown out of said
heat exchanger is provided with a free space extendi=g at | east over
predeterm ned' dinmensions. 4. The air conditionerfas clained in claim 1,
wherein said second




connecti on box has: 21 a casing in the formof thin book having four
sides between two |l arge rectangul ar faces, with a first side thereof facing
sai d tube connectors of said outdoor unit; a branching tube having branches
for branching the flow of the refrigerant, said branch each having a val ve
for controlling the flowrate of the refrigerant through said branch and
expansi on device; a set of tube conneq%9q$ (first connectors) forned on a
first one of said four sides, for connécttng said nultiplicity of room
units; a second tube connector having a connector which is adapted to
connect to said one conpressor and nounted on a second side adjacent to
said first side, and wherein said cog,'nfﬁ box is adapted to nmount on an
exterior wall of said outdoor unit. 5. eedir conditioner as clainmed in
claim4, wherein said end of said second tube connedfor is nmounted in a cut
formed in one corner of said second side facing a ghird side. 6. The air
conditioner as clainmed in claiml, wherein saidgsfoomunit is provided with
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a signal generator for generating an OV OFF control signal based on the
conpari son of current roomtenperature with a predeterm ned reference
tenperature; and a first delay circuit for delaying the output of said

ON OFF signal for a predeterm ned period of time subsequent to the
generation of said OV OFF signal, and wherein said outdoor unit is provided
with an AND gate for receiving said Cgh;ﬁf signals fromsaid multiplicity
of roomunits and for generating a sigfairindicative of its |ogical sum
and a second delay circuit for delaying output of said OV OFF contr ol

signal over a period between an OFF signal indicative of said |ogical sum
and a first ON signal subsequent to said OFF signal indicative of said

|l ogical sum 7. The air conditioner as clainmed in claim6, wherein said
second connect or 22 is installed in a connection box which includes a
branchi ng tube havi ng branches each equi pped with a val ve, a expansi on

devi ce, and a connector, for connecting a nultiplicity of roomunits to the
singl e conpressor of said ogphdoor unit, said connection box nmounted on an
exterior wall of said outdo® '
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unit. 8. The air conditioner as clainmed in claim1, wherein said outdoor
unit has a first .and a second conpressors having different heat capacities
such that a first conpressor having a smaller power is adapted to connect
with two roomunits via a branching tube having two branches each having a
expansi on device while a second conpressor having a |arger power is adapted
to connect to either: a tube haV|ng.ﬁ5ﬁjﬁansion devi ce for connecting a
single roomunit having a | arge powe d a branching tube having a
expansi on device and a valve in each of the branches for connecting two
roomunits having small heat capacities. 9. The air conditioner as clained
in claim8, wherein said air conditioner is adapted to accept on an
exterior wall of said outdoor unit either: a first connection box
accomodati ng a expansi on device to be connected to said second conpressor,
and having a tube connector for connggﬁiq? i;fingle roomunit to said
second conpressor, or a second connett ®ow b accommodati ng a branchi ng

t ube having branches having a val ve, 4 expansion device, and a connector
for connecting two roomunits to sald(second conpressor. 10. Anppi

condi ti oner _ising: .an outdoor unit having aff7Beast3gne cohpressor, at
| east one he%t exchand3A _at Iea)‘mﬁ %xpanm on dew C__( and tupél._
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at | east one roomunit having a heat exchanger and tube connectors; and
refrigerant tubes for connecting said roomunit with said outdoor unit to
forma refrigerant circuit, wherein said outdoor unit is adapted to be
connected to said at |east one roomunit via a connection box having neans
for disabling said expansion devi ce; 23 a multiplicity of branching
refrigerant tubes having a nultiplicL sf branches each equi pped with a
val ve and a expansi on devi ce, and ad‘L¥g .to branch said refrigerant into
said at | east one roomunit connected thereto; and a casing acconmodati ng
said branching refrigerant tubes, said connection box nountable on an
exterior wall of said outdoor unit. 11. The air conditioner as clained in
cl aim 10, wherein said neans for disabling said expansion device has a

by- pass tube by-passing said expansi on device and connecting to said
refrigerant tube of said outdoor unit; and an openi ng/cl osing neans
provided in said by-pass tube. 12. The air conditioner as clainmed in claim
11, wherein said outdoor un% has el ectrical connectors for electrically
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said outdoor unit with said multiplicity of roomunits; said
openi ng/ closing neans is an el ectromagneti c val ve adapted to cl ose when a
single roomunit is electrically connected to said electrical connectors
but open when a nultiplicity of roomunits are electrically connected to
said electrical connectors. 13. The air conditioner as clained in claim 10,
wherein said neans for disabling saigzgjﬁansion devi ce conprises a by-pass
t ube by-passing said expansi on devi ce? d a three-way tube for selectively
connecting said by-pass tube and sai d expansion device to said tube
connectors of said outdoor unit. 14g:12ﬁ;ai conditioner as clained in
claim 10, wherein said second connecti bo*™has: a casing in the form of
thin book having four sides between two | arge rectangul ar faces, with a
first side thereof fRCINg sard tube connectors of said outdoor unit; a
branching refrigeranf tube for} branching the flow of the ref;&gerant, sai d
branchi ng tube having a nmul ti pjeci I &ﬁr t the fl ow
rates of the refrigefant throEEZfzziEﬁizziééggg *Hﬁiip nsign devi ces; a
set of tube connectofs (first gonnectors) tormed on a first one of said
24
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four sides, for connecting said nultiplicity of roomunits; a second tube
connector nounted on a second side adjacent to said first side, for
connecting to said one conpressor, and wherein said connection box is
adapted to nount on an exterior wall of said outdoor unit. 15. The air
conditioner as clainmed in clainl4, wherein said second tube connector has
an end nounted in a cut fornmed, in o ner of said second side facing a
‘third side. 16. The air conditioner g@’?&%ined in claim10,wherein said '
roomunit is provided with a signal generator for generating an OV OFF
control signal based on the conparison of current roomtenperature with a
predeterm ned reference tenperature; and a first delay circuit for del aying
t he out put of said OV OFF signal for a predeterm ned period of tine
subsequent to the generation of said OV OFF signal, and wherein said
outdoor unit is provided with an AND gate for receiving said OV OFF signals
fromsaid multiplicity of roomunits and for generating a signal indicative
of its logical sum and a second delay circuit for delaying output of said
O\ OFF control signal over a period between an OFF signal indicative of
said logical sumand a first ON signal subsequent to said OFF signal
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| ogical SUM 17. The air conditioner as clainmed in claim 16, wherein said
second connector is installed in a connection box which includes a
branchi ng tube havi ng branches each equi pped with a valve, a expansion
device, and a connector, for connecting a multiplicity of roomunits to the
singl e conpressor of said outdoor unit, said connection box nounted on an
exterior wall of said outdoor unit. l?. @?e air conditioner as clained in
clainferr], wherein said outdoor unit %é a first and a second conpressors
havi ng 25 different heat capacities such that a first conpressor having
a smaller power is adapted to connect with two roomunits via a branching
tube having two branches each having a expansi on device while a second
conpressor having a |larger power is aqﬁptxg connect to either: a tube
havi ng a expansi on device for connectilg s?ﬂéle roomunit having a |large
power, and a branchi ube havi ng a expansi on devi ce and val ve in each
of the branches for copnecting two roomunits having snBJ1 eat capacities.
19. The air conditiongl_as claimed in claim18, wherein sakd second
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means for disabling said expansion device; a branching refrigerant tube
havi ng two branches each equi pped with a valve, a expansion device, and a
connector, for connecting said second conpressor to two roomunits, and
.wherein said second connection box is adapted to be nobunted on an exterior
wal | of said outdoor unit.
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four sides, for connecting said multiplicity of room units; -
a second tube connector mounted on a second side adjacent to said
first side, for connecting  to said one compressor, and wherein
said connection box is adapted to mount on an exterior wall of said
outdoor unit.

15. The air conditioner as claimed in claiml4, wherein said second tube

connector has an end mounted in a cut formedt in one corner of said second
side facing a third side.

16. The air conditioner as claimed in claimiQ,wherein
said room unit is provided with
\ a signal generator for generating an ON/OFF control s1gna1
based on the comparison of current room temperature with a predetermined
reference temperature; and |
a first delay circuit for delaying the output of said ON/OFF
signal for a predetermined period of time subsequent to the genefation of
said ON/OFF signal, and wherein
said outdoor unit is provided with
an AND gate for receiving said ON/OFF signals from said
multiplicity of room units and for generating a signal indicative of its logical
sum; and : -
a second delay circuit for delaying output of said ON/OFF
control signal over a period between an OFF signal indicative of said logical

sum and a first ON signal subsequent to said OFF signal indicative of said
logical sum.

17. The air conditioner as claimed in claim16, wherein said second
connector is installed in a connection box which includes a branching tube
having branches each equipped with a valve, a expansion device, and a
- connector, for connecting a multiplicity of room units to the single

compressor of said outdoor unit, said connection box mounted on an exterior
wall of said outdoor unit.

'18. The air conditioner as claimed in claim10, wherein
said outdoor unit has a first and a second compressors havmg
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