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This invention relates to apparatus for condi 
tioning air or other gases. 
An object of this invention is to provide an im 

proved control for apparatus in which air or other 
gases are conditioned by a medium the specific 
gravity of which is to be regulated in order to im 
part proper conditions to the fluid being treated. 

Further objects and advantages of the present 
invention will be apparent from the following de 
scription, reference being had to the accompany 
ing drawings, wherein a preferred form of the 
present invention is clearly shown. 

In the drawings: 
Fig. 1 is a diagrammatic representation of an 

apparatus embodying features of this invention; 
Fig. 2 is an enlarged vertical cross-sectional 

view of the switch mechanism; 
Fig. 3 is an end view of the mechanism shown 

in Fig. 2; 
Fig. 4 is a wiring diagram showing the electri 

cal Controls for the system shown in Fig. 1; and 
Fig. 5 is a diagram, somewhat similar to that 

shown in Fig. 4, but showing the use of relays. 
An apparatus embodying features of this inven 

tion includes, in general, an air or gas condition 
ing unit to which conditions the air or gases for 
the compartment . It also includes a regener 
ating unit 2 which is used to maintain the spe 
cific gravity of the body of liquid f3, such as a 
water solution of a lithium halide salt, within de 
sired limits, Air or other gas to be conditioned 
enters the unit ?o through the inlet conduit f4. 
This air or gas may come from the compartment 

through the pipe 5, or from the outside 
through the pipe . 6, or both. It may pass 
through a filter fl of any suitable construction. 
Bafiles 8 are also provided. The air passes up 
wardly through a gas and liquid contact tower 
9, thence through an eliminating filter 20 and 

is forced by the fan 2, driven by the motor 22, 
through the pipe 23 to the compartment i?, into 
which it is discharged through the grille 24. Hy 
groscopic liquid, such as lithium chloride water 
solution, is sprayed on the contact mass 9 by 
means of a revolving distributor head 25, so that 
the liquid trickles over the mass 9 and through 
the screen 26 and is gathered at the sump 2 from 
whence it returns through the pipe 28 to the 
tank 29 which holds the main body of liquid 3. 
The distributor head 25 may be a freely rotatably 
mounted pipe with tangential openings, so that 
the discharge of liquid rotates the pipe. 

Liquid from the main body 3 is delivered to 
the conditioner 0 by means of a pump 30 driven 
by a motor 3f. The liquid flows through an inner 
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pipe of the interchanger 32 and is delivered 
through the pipe 33 to the distributor head 25. 
Cooling liquid, which may be ordinary city water, 
or artificially Cooled water, enters through the 
pipe 34 into the outer pipe of the interchanger 32 
and is discharged at the outlet 35. 
A small portion of the liquid discharged by the 

pump 30 flows through the pipe 36 to a box 3T 
in which the hydrometer element 38 is placed. 
The liquid in box 37 is therefore representative, 
as to specific gravity, of the liquid in body f3. 
A Small opening or pipe 39 is placed near the 
bottom of the box 3. The flow capacity of the 
opening 39 is made smaller than that of the pipe 
36 so that when the pump 30 operates, the box 
ST is filled and overflows at the point 40 as well 
as through the opening 39. When the pump 30 
stops the box 3 is emptied down to the level of 
the opening 39. The hydrometer element 38 con 
trols the switch element 4 in response to the 
specific gravity and the level of the liquid in box 
37 in a manner to be more fully described. 
The liquid in the main body f3 is regenerated 

by pumping a portion thereof by means of the 
pump 42 through the heater 43, from whence the 
heated liquid is discharged by the distributor head 
44 on the contact mass 45 through which the 
liquid trickles and drains through the openings 
46 back into the main body 3. Air is caused to 
flow through the contact mass 45 in contact with 
the heated liquid and this reconcentrates the liq 
uid. This is accomplished by providing a blower 
4, driven by a motor 48, which blower draws air 
through the inlet 49 in the tank 29 and causes 
the air to flow upwardly through the openings 
46 and through the mass 45, and to pass through 
the screen 50 into the inlet of the blower 47. 
From thence the moisture laden air is discharged 
through the pipe 5 to the outside of the building. 
The heater 43 may be of any Suitable construc 

tion, but preferably is of the type in which a 
sinuous pipe is provided through which the liquid 
flows. This pipe may be heated by a gas burner 
52 provided with a pilot light and tube 53. The 
burner 52 is controlled by a solenoid valve 54 and 
by a thernostatic valve 55. The valve 55 is con 
trolled by a thermostat 56 placed at the outlet end 
of the heater 43 in such a manner that the flow 
of gas to the burner 52 is throttled when the 
liquid discharged from the heater 43 reaches a 
predetermined temperature, and thus maintains 
the discharge temperature of the liquid substan 
tially constant. 
The switch element 4f preferably comprises two 

switches 60 and 6 of the mercury tube type. The 
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switch 68 is mounted on a rocker arm S2 pivoted 
on the fulcrum, bar G3. The mount 68a of the 
switch 68 is secured to the arm G2 by screws 69t. 
The switch. 6 is suspended from the rocker arm 
G4 which is mounted on the fulcrun bar 65. The 
imount Ga is secured to the arm 64 by screws 6b. 
The bars S3 and G5 may be provided with trian 
gular fulcrun surfaces 63G and 65c respectively, 
at both of their ends and Inay fit in openings G6 
and 6 in the U-shaped base member 68. 
The rocker an E2 is provided with a pin 69 to 

which the connecting rod fe is secured, the rod 
being also connected to the hydrometer element 
38. As the hydrometer element 38 rises and falls 
in the liquid, when the box 3 is full, in response 
to changes in specific gravity of the liquid, it 
Causes a slight rocking movement of the an 82 
Which in turn causes the mercury drop 7 to open 
and close the contacts (2. 
A lost notion connection is provided between 

the switch S and the switch 68 or the hydrometer 
element 38. This may be accomplished by pro 
widing a screw 3, which may be adjusted into and 
out of the arm 62. The head of this screw 
is adapted to hit on the end of the screw 5 which 
is adjustably placed in the arm 65. Another 
screw is is positioned so that its head is contacts 
With a pin 8 Secured in the arrin 62. The amount 
of lost notion between the switches 68 and 6 can 
thus be adjusted to any desired extent. 
The fulcrum bar 63 is kept in place by ears is 

Secured to the uppel' ends of the base 68 by means 
of Screws 9a, the fulcrun bar 65 is kept in place 
by ears 73b secured to the base member 68 by 
leans of Screws C. 
The setting to which the switch 88 is responsive 

with respect to the specific gravity of liquid in 
the box 3i may be adjusted by ineains of weights 
38, which may be noved along the length of the 
arm 62 by a turning novement cn the threads 83. 
This alters the upward pull upon the float rod 20 
thus altering the effective weight of the float 3 
and thereby determining the specific gravity of 
the liquid at which the contacts 8 are closed. 
Likewise adjustable weights 82 are provided at 
the end of the arm 68. These weights are so ad 
justed that when the box 37 empties, then the 
weight of the hydrometer clement 38, no longe' 
freely floating in liquid, is sufficient to l'ock both 
arms 62 and 94 downwardly so that the mercury 
drop 83 opens the contacts 84. A stop mornber 
85, in the shape of a U bar is Secured to the 
brass nember 68 by means of bolts 85a and pre 
vents the right end of the rockel arnh 69 from 
rising bayond a predetermined limit, this limit 
being such that the arm 62 is left free to rock in 
response to specific gravity changes of the liquid 
in the full box 37 and to open and close the con 
tacts 2 as long as the box 37 remains full. How 
ever, when the box 37 empties, and the hydro 
eter element 38 no longer can float in liquid, then 
the arm 62 swings downwardly and causes the 
head 76 to inpinge against the screw 5 which in 
turn rocks the arm G, and opens the contacts 34. 
The Switch 6 is therefore responsive to the level 
of the liquid in box 3. 
The switch structure 4 is used to control the 

various electrical elements shown in Fig. 1. The 
method of control is indicated in the diagrams 
shown in Figs. 4 and 5. The motor 32 which 
drives the blower 2 f, is placed across the power 
lines 9, 9 under the control of the manual 
switch 92. When the switch 92 is closed, air cir. 
culation is insured for the compartment . If 
it is desired to condition this air, then the manual 
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switch 93 is also closed. A condition responsive 
element 93 is provided in the compartment . 
This may be responsive to relative humidity, or to 
wet bulb tenaperature or both, or it may be made 
responsive to "effective temperature,' which is a 
teinperature in which the dry bulb and relative 
humidity are functions, The control element 94 
is provided with a switch (not shown), which 
when closed energizes the Solenoid 35 and the 
motol 3 which drives the pump 38. This causes 
hygroscopic liquid to be pumped from the mail 
body 3 over the contact mass f9 and condition 
ox, dry the air passing through the unit 9. At 
the same time the soleinoid 95 opens the valve 96 
and causes cooling liquid or water to flow 
through the interchange 32 and to impart de 
sired te:nperature to tile hygroscopic liquid be 
fore it is delivered to the in ass 9. Soon after the 
pulp 39 is thus started, the box ST is filled caus 
ing the hydrometer element 3) to assume a posi 
tion which is representative of the specific gravity 
of the main body of liquid 3. If the specific 
gravity is insufficient, the hydrometet' element 33 
tends to sink within the liquid causing the mer 
cury bulb is to flow to the right and to close the 
contacts 72. When the box 3 is full, the normal 
position of the switch 6 is a closcd position, and 
under such circuinstances cul'rent can flow 
through the line 97, through the contacts 84 ald 
through the contacts 2 to the notors 4 and 22d. 
and to the solenoid gas valve 54. This causes 
the blower 4 to circulate air through the regen 
serator and causes the pilap 2 to plump liquid 
through the regensator and perilnits the burnel 
52 to be supplied with gas under the control of 
tle'Inostatic wave 35. Thus as long as the in 
strument 34 requires air conditioning, the pull) 
38 is caused to operate and to Supply liquid to the 
air' conditioner and to the box 3. Whell the box 
3 is maintained full the hydrometer element, 33 
controls the operation of the regenerator and its 
members causing regeneration to take place, if 
necessary. However, when the instrument $4 
opens the circuit to the moto1' 3, which drives 
the pump 32, then box 37 is no longer supplied 
with liquid from the pipe 36 and becomes empty. 
When this occurs, the hydrometer element 38 no 
longer floats freely in liquid and thus moves tie 
alin 62 downward a sufficient allount; to IOVC 
also the arm 66 and to open the contacts 88. 
This prevents operation of the regenerator ele 
ments until such a time as air conditioning i. 
again required. 

Fig. 5 is substantially the sanc as Fig. 4 except 
that a relay 3 is interposed between the control 
5), and the electical celchen to be coll'Olled 
thereby, and relay ( (); is intCrposed between the 
Switch eleinent 4 and the elements to be con 
trolled thereby, thus reducing the ainoult, of cur 
rent which must flow through the Switch ele 
lents. The remainder of the circuit shown in 

Fig. 5 will be readily understood from the do 
scription given with respect to Fig. 4. 
While the form of climbodiment of the invel 

tion as hereill disclosed, constitutes a, prefered 
form, it is to be understood that other forms 
Inight be adopted, all coming within the scope 
of the claims which follow. 
What is claimed is as follows: 
1. A control for gas conditioning apparatus ol 

the like, colliprising a box, flow means for flowing 
liquid into said box to fill said box to a prede 
te:"nlined level, neans for changing the specific 
gravity of the said liquid, a drail opening of less 
flow capacity than said flow mueans, a hydrometer 
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element insaid box adapted to float in liquid in 
said box 
opened and closed by said hydrometer element in 
response the specific gravity of liquid when 

5 said box is filled, and a second switch having 
contacts altered by a fall in liquid level in said 
box one bf said switches being provided with 
means for avoiding the operation of the second 
Switch when the first switch is operated by varia 

10 tions in the specific gravity of the liquid. 
2. A control for gas conditioning apparatus or 

the like, comprising a box, flow means for flow 
ing liquif into said box to fill said box to a pre 
determified level, means for changing the specific 

16 gravity of the said liquid, a drain opening of less 
flow capacity than said flow means, a hydrometer 
element in said box adapted to float in liquid in 
said box when filled, a first switch, a first switch 
arm/connected to said switch and to said hy 

20. drofmeter element, a second switch, and a second 
switch arm having a lost motion connection with 
slid first switch arm whereby said first switch is 
esponsive to specific gravity conditions of liquid 
when said box is filled and whereby said second 
switch is responsive to the level of liquid in said 
box. 

3. A control for gas conditioning apparatus or 
the like, comprising a box, flow means for flow 
ing liquid into said box to fill said box to a pre 

80 determined level, means for changing the specific 
gravity of the said liquid, a drain opening of less 
flow capacity than said flow means, a hydrometer 
element in said box adapted to float in liquid ill 
said box when filled, a first switch, a first switch 

35 arm connected to said switch and to said hy 
drometer element, a second switch, and a second 
switch arm having a lost notion connection with 
said hydrometer element whereby said first 
switch is responsive to specific gravity conditions 

40 of liquid when said box is filled and whereby said 
second switch is responsive to the level of liquid 
in said box. 

4. A control for gas conditioning apparatus or 
the like, comprising a box, flow means for flow 

As ing liquid into said box to fill said box to a prede 
termined level, means for changing the specific 
gravity of the said liquid, a drain opening of less 
flow capacity than said flow means, a hydrometer 
element in said box adapted to float in liquid in 

50 said box when filled, a first Switch, a first switch 
arm connected to said switch and to said hy 
drometer element, a second switch, and a second 
switch arm having a lost motion connection with 
said first switch arm, said lost motion connection 

85 being adjustable, whereby said first switch is re 
sponsive to specific gravity conditions of liquid 
when said box is filled and whereby said second 
switch is responsive to the level of liquid in said 
box. 

60 5. A control comprising a hydrometer element 
associated with a liquid, a first switch having 
contacts and being connected to said element, 
adjustable means for changing the floating power 
of said hydrometer element to vary the relation 

05 ship between the specific gravity of the liquid and 

hen filled, a switch having contacts 
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the changing of said contacts, a second switch . 
having contacts and being connected by lost mo 
tion to said hydrometer element whereby said 
Second Switch is responsive to changes in level 
of the liquid with which said hydrometer ele- 5 
ment is associated. 

6. A control comprising a hydrometer element, 
a first switch having contacts and being con 
nected to said element to be responsive to specific 
gravity of liquid with which said element is asso- 6 
ciated, a Second Switch having contacts and being 
connected by lost notion to said hydrometer ele 
Inent whereby Said second switch is responsive to 
changes in level of said liquid, and means for 
adjusting Said lost motion. s 

7. A control means including a float chamber, 
nieans operable to nilaintain a predetermined 
level of liquid within said float chamber, means 
fol' changing the level of liquid in said float 
chaliber when said first named means is inopera- 20 
tive, a float within said float chamber, a first. 
Switch means connected to said float and opened, 
and closed by variations in the specific gravity of 
the liquid in the float chamber when said first 
named means is operative, and a second switch 25 
IIleans Operated by said float when the level of the 
liquid in said float chamber is changed materially 
from Said predetermined level, one of said switch 
means being provided with means for avoiding 
operation of the second switch means when the 30 
first Switch means is operated by variations in 
the Specific gravity of the liquid. . 

8. A control means including a float chamber, 
IIleans operable to maintain a predetermined 
level of liquid within said float chamber, means 
followering the level of liquid in said float cham 
ber when Said first named means is inoperative, 
a float within said float chamber, a first switch 
means connected to said float opened by a rise in 
Specific gravity and closed by a fall in specific 4. 
gravity when said predetermined level is main 
tained, and a second switch means moved to open 
position by Said float when the liquid level falls 
materially below said predetermined level, one of 
Said Switch means being provided with a lost 4.5 
motion connection for avoiding operation of the 
Second switch means when the first switch means 
is operated by variations in the specific gravity. 

9. A control means including a float chamber, 
means operable to maintain a predetermined 5. 
level of liquid within said float chamber, means 
for changing the level of liquid in said float 
channber when said first named means is inopera 
tive, a float within said float chamber, a first 
switch means connected to said float and opened 
and closed by variations in the specific gravity of 
the liquid in the float chamber when said first 
named means is operative, and a second switch 
means operated by said float when the level of 60 
the liquid in said float chamber is changed mate 
rially from Said predetermined level, said second 
switch means having a lost notion connection to 
said float. 

s 

CHARLES D. GRAHAM, 


