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In all whom it may concern : 
Be it known that I, WILLIAM Frrz JAMES 

TIIIERS, of New York, in the county of, New 
York and State of New York, have invented 

_5 a new and useful Improvement in Ventilating 
Apparatus; and I do hereby declare that the 
following is a full, clear, and exact description 
of the same. 
The nature of my invention consists of a 

10 self-operatingdevicc bymeansof whichagiven 
‘quantity of water at one end of a beam or lever 
may be made to exhaust and displace a corre» 
sponding weight of atmospheric air at the op 
posite end of the balance beam or lever, the 

15 quantity of air thus displaced being in propor 
tion to the speci?c gravity of the two con 
stituent bodies ‘ less the friction and onehalf 
ofthe gross weight of water utilized, one-half 
of the weight of water operating to exhaust or 

‘20 cause the atmospheric pressure to force the air 
through pipes or cylinders from any distant 
point, while the other half is operating to ex 
pel and displace by pressure the accumulated 

\ ‘ air in the opposite sets of cylinders, connected 
2 5 with the balance-beam of the device, through 

any desired distance, by means of discharging 
‘ pipes and disinfecting-cha mbers. 

The means by which my invention is carried 
into practical e?'ect are hereinafter particu 

30' larly described,and distinctly speci?ed in the 
claims. 

In the drawings hereunto attached and form~ 
ing part of this speci?cation, Figure 1 is a per 
spective view of the entire apparatus. Fig. 2 

35 is a longitudinal central section of the same. 
Fig. 3 is a transverse section through the cyl‘ 
inders by means of which the air is impelled. 

. Fig. 4C is a plan view, showing said cylinders 
in transverse section and the connecting-pipes. 

In these drawings, H H represent two cyl 
inders adapted to contain water, and made of 
any size which may be required for the capa 
city of the apparatus. These two cylinders 
are connected to each other and to a central 

45 cylinder, F, by means of a pipe, h. (Indicated 
in dotted lines in the plan view.) 
The pipe it enters the cylinders H at their 

side, and the central cylinder, F, is provided 
with an adjustable escape-pipe, f, of such a 

40 

height as to maintain water in the cylinders H 50 
at the point near their top. 

Centrally arranged in the cylinders H are 
pipes to a, terminating a little below the top of ' 
the said cylinders, but at apoint- a little higher 
than that to which the water rises within the 55 
said cylinders. These pipes to a are connected 
to transverse pipes 70 k k’ k’, which extend to 
valves E E i" E’, the latter being adapted to 

_ open so as to admit the air into the cylinders, 
but to close when the air is discharged from 60 
the cylinders, while the valves E E have a re‘ 
verse situation and operation. 

» Within the cylinders H Hare ?tted air-cyl 
inders R R, of a diameter slightly less than the 
inner diameter of the cylinders H, so as to al- 65 
low easy play up and down and space for an 
annular column of water. These cylinders are 
adapted. to be forced vertically downward into 
the cylinders H and‘ to receive reciprocal mo 
tion up and down within said cylinders. 

It will be obvious that when a space be 
tween the inner and the outer cylinder is ?lled 
with water, and the said inner cylinder is ver 
tically reciprocated, its ?rst motion down— 
ward, supposing it to be full of air, will tend 75 
to cause the air contained within it, acting 
against the weight of water ,ontside‘the in 
nor cylinder, to be forced through the pipes 
at and through the valves .E, and as the air 
is thus forced it will be displaced by the 80 
water rising within the said inner cylinder. 
The reverse movement upward will tend to 
cause a vacuum in the aincylinder, by reason 
of the-falling of the column of water within 
said cylinder. The air through the pipe at and 85 
through the valve E’, brought from the inte 
rior of the apartment or building to be venti 
lated, will thus be admitted and drawn into 
the interior of the said inner cylinder as it 
rises. Thus, by the constant vertical reciproca- 90 
tion of the inner cylinder within the outer cyl 
inder, in connection with the column of water 
maintained therein by means of the central 
cylinder, F, the air is drawn from the apart 
ment through the valve E’, and forced through 95 
the valve E either into the open air or through 
a disinfecting-chamber, K. In this way the 
foul air from an apartment is drawn out and 
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expelled, either in its foul condition or after 
puri?cation. . 

In the respect described the apparatus is 
the same at both ends, the valves bearing the 
same relation to the cylinders, and the cylin 
ders operating in precisely the same way. 
The column of water made to act recipro 

cally in the outer tube by means of the recip 
rocation of the inner tube works upon the 
same principle as that shown in Letters Pat 
ent granted me on the 13th day of February, 
1877, and numbered 187 ,430. 

Reciprocal motion may be given to the in 
ner cylinders in any well-known way. I have 
provided an apparatus, which constitutes the 
second part of my invention, whereby a head 
of water may be made to impart this recipro< 
cal motion to the cylinders, and at the same 
time supply the necessary Water for action 
upon the air. This hydraulic apparatus is il 
lustrated very clearlyin Fig. l, and also in 
Fig. 2. 
Suspended from a pipe, M, which is pivoted 

upon a transverse shaft, m, are two water 
tanks, 0 O, to the central lower part of which 
are ?xed the air-cylinders R It. Over the 
rocking shaft on is placed an oscillating tank, 
B, divided into chambers b b by a transverse 
partition, d, each chamber being connected 
with the pipe M on its own side, the pipe M 
being also divided on the same line with the. 

- partition (I. The‘ pipe M discharges into the 
tank (I at each end through the ?exible pipe 
M’. Pipe-connections also convey the water 
from near the top of the tanks 1) b to the hori 
zontal tanks 0. These horizontal tanks 0 are 
provided with vertical pipes opening into them 
at the bottom, (marked D D,) which pipes pro~ 
ject into cylinders I I, arranged on each side 
of the cylinders H. The pipes D are provided 
with puppet-valves e, the stems of which pro 
ject downward, so that when the tank (J is de 
pressed the stems of the valves 6 strike against 
the bottom of the cylinders I and allow the 
water in the tank C to, escape. The pipes ff 
connect these cylinders I to the central cylin 
der, F, and thereby supply it with water. , 
Upon each end of the hollow shaft or tube 

Mis a cross-head, p. This engages with a 
catch, L, hinged- upon a transverse bar, 1, the 
latter being provided with an arm, g, and an 
adjustable weight, G. This adjustable weight 
Gis adapted'to counterbalance the weight of 
the tank (J and tubes M and 0, and to hold, 
when the cross-head rests upon the catch L,‘ 
the whole in vertical position until the tanks 
are ?lled with water, when the weight of the 
water, added to the weight of the tanks and 
their connections, overcomes the adjustable 
weight G and throws up the lever upon which 

' 223,777 

it is held, thus releasing itself, and, descend 
in g, forcing with it the inner air-cylinder upon 
that end. When it is thus descended, as be 
fore stated, the puppet-valves are lifted and 
the water discharged from the tanks on that 
end. 
The descent of one end of the apparatus 

throws the partition d upon the opposite side 
of the centrally-arranged water-supply pipe It, 
thus turning the supply of water into the op 
posite tank, which has been elevated so as to 
bring the opposite cross-head above its proper 

tank I) and the tank 0 the action of the oppo 
site end becomes the same as that ?rst de 
scribed. In this way the continuous recipro 
cating motion is imparted to the apparatus by 
the same supply of water as that which is car 
ried to the cylinders. V 
The apparatus above described may be lo 

cated in any part of the building, the pipe :0 
being‘ connected with the part or parts of the 
building from which the foul air is to be with 
drawn. ' 

The arrangement of the pipes and the num 
ber of them will depend upon the circum 
stances of the case, and may be modi?ed as 
thought best. 

catch L, and as the supply of water ?lls the~ 
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The foul air discharged on the other side . 
may be expelled to the outside of the build 
ing, or may be passed through a disinfecting 
chamber, if preferred or found necessary. 
What I claim, and desire to secure by Let 

ters Patent of the United States, is-— 
1. In a ventilating apparatus, the innerand 

outer cylinders, the inner adapted to be re 
ciprocated vertically within the outer cylin 
der, in combination with the pipe at, opening 
into the inner cylinder, and with the system 
of pipes and valves, arranged as and for the 
purpose set forth. 

2. The combination of the cylinders H H 
and R R with pipes at and connections, con 
structed and operating as described, the in 
termediate cylinder, F, and the water and air 
connections, as set forth. 

3. The combination, with the cylinders HH, 
of the tanks 0 G and cylinders It R, and of 
the oscillating pipe M and tanks b b, the lat 
ter arranged in relation to the water-supply as 
described, and all the parts constructed and 
operating in connection with the air-pipes, as 
set forth. ' 

In testimony whereof I have signed my name 
to this speci?cation in the presence of two sub 

’scribing witnesses. , 
WM. FITZ JAMES THIERS. 

Witnesses: 
B. J. DWYER, 
L. W. SEILY. 
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