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This is accounted for by the friction of the
water near the sides of pipe, which caused the particles of water
nearest to move not 0 quickly as those in the centre. In the
narrower side line (2 in.) the same observation was made, only
with this difference, that the inflow of larger masses of water im-
mediately caused the formal.ion of a piston, and. in consequence
the emptying of the connections. _The smgller pipe was cut open
at the end and carried up vertically (Fig. 1). Here the same
phenomena were observed. This pipe acts just like a main line of

smaller dimensions.
No principal main

half moon (Fig. 3)-

interception trap was used in later experi-
ments with syphons, since the use of the same is prohibited, and
rightly so, by the new Cologne pollpe regulations. Yet a few ex-

de on account of the great effect such a con-
trivance has upon the movement of both water and air in drains.
When the trap was removed from the principal syphon, and a
strong inflow of water equal to a medium rainfall was let into the
second fall pipe, it was shown that the water rose in the principal
syphon up to the top ridge, and a current of air ensued which
could clearly be felt one yard above the open syphon, even when
the first fall pipe was open at the top. When the main trap was
closed, the current of air became strong enough to constantly
break waler seals which had a depth of 1} in. Itwaseven noticed
that particles of falling water in the fall pipe were thrown up by
this current. At any rate, these trials proved that the omission of
the main trap facilitates the proper discharge of water in the
house drains. Another queslion of the utmost importance in con-
nection with the experiments described below was to ascertain the
limit at which siphons were self-cleansing, as, though an increase
in the water seal diminishes the danger of its being rendered use-
experiments with siphons which are not self-
cleansing are of no value. The maximum depth of the water seal
depends upon the rinsing power sufficient to render the siphon
self-cleansing. In order to ascertain this limit, experiments were
made with siphons made of glass, of different widths and of differ-
ent depths of water ceal. The whole of the bends (see Fig. 4)
was filled with slimy sand, after which water was let into the pan
so as to give about 16 in. over-pressure. The diameter of the in-
flow on the sieve was taken equal to 50 per cent. of that of the
siphon. What always happened was this : The water broke
through at the upper part of thelower bend of the syphon, a, thus
creating a strong current which carried away the rest of the sand.
These experiments led to the following conclusion : Siphons of
1} to 2 in. diameter proved self-cleansing up to 43{ in. depth of
water seal, siphons of 2§ in. diameter up to 214 in. of water seal.

Siphons made of glass were used in these experiments, as
already mentioned. The usual lead or iron siphons have, of
course, not such smooth interiors as these, and therefore a depth
of 4 in. may be taken as the average limit.

A word might be said about experiments made to determine
what time expires before an ordinary siphon lets sewer air into the
rooms owing to evaporation of water contained in it. For this
purpose four glass siphons of 1} in. and 2 in. diameter, and 2 in.
to 4 in. depth of water seal, were set up in a medium temperature
of 68 deg. F. They all showed an average evaporation of 0.4 in.
per week. Therefore it would take 10 weeks to break a water
seal of 4 in. by evaporation. The evaporation was reduced to 0.6
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¢ week if a flannel cloth saturated with oil was inserted above
the sieve opening of the pan. In this case a 4 in. seal would
therefore be broken in about 16 weeks. A nearly similar result
was obtained by pouring about a wineglass of oil into the pan.
This shows that a house is quite safe in this respect during an
ordinary holiday's absence. In order to be absolutely safe, it is
only necessary to open the siphons and to fill them with glycerine.

We will now describe more minutely the siphon experiments on
the vertical fall pipe at which the above-mentioned data were
taken into consideration. The main drain, a b (Fig. 1), consisted
of 5 in. pipes with a fall of 1 in go. That was considered the
lowest fall allowable. The first fall pipe, ¢ d (Fig. 1), was 2 in.
wide ; afterwards one of 2§ in. width was used. The width of the
siphon and siphon connections was 1%, 2 and 214 inches, so that
with the 2 in. fall pipe, 12 in. and 2 in. siphons were used ; while
with the 214 in. pipe, 214 in. siphons were connected in addition to
the former.

The 1% in. siphons had water seals of 1%, 2%, 3} and 4
inches, while the depth was 23, 3%, 4 and 43 inches at the 2 in.
and 2% in. siphons. These combinations were tried with the
various widths of pipes described above. One siphon of each size
was made of glass.

In order to accurately observe the movement of the air—i.e.,
thickening or thinning—an opening was made at the highest
point (see Fig. 5). This was corked, and an S-shaped 0.39 in.
glass tube was inserted into it. This tube was 1 ft. high. Behind
it was fixed a sheet of paper, ruled off to a scale, the zero point
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of which lay exactly in th i
filled with \{ater ug to zefo g‘c;idn(:l.e 2 R ot gk
e Ina(:ll;ider to determine the diameter of the sieves, 0.2 in., 0.24
m-e’amrino.sz in. was fixed as wn.dlh for the holes, and after
. l;olesgv se_vedral samples current in the trade. The number of
e C.entarlffg very _much, and their superficies was from 10 to
B it t. o ﬁt_ae diameter of the opening. This appears at
sight impossible. The following table, however, explains it :
Width of hile

Dia]m.eler. oain. 0.24 in. 0.32 in.\
;rz 1. 63 holes 45 holes 25 holes.
A . 98 holes 70 holes 39 holes.
2% in. 1,166 holes 118 holes 66 holes.

g.bglzsf;rl\_.l\gas usled for the experiments as being the least favor-
Akl o 'e sea ; According to the above table a 0.32 in. sieve
ave, with an opening of 1} in., 2 in., and 2} in. diameter,
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a 23 in., 3% in., and 43{ in. diameter, and 3
respectively. These sieves were made of Zzlz’(, ixgx;dml%:éedh(l)i]lib
the rose of a watering pot, and were inserted as requilredpinto thz
lower part of the pans (see Fig 6). The opening which the latt
were intended to close during the experiments was blocked w'fl:
a piece of wood until the most favorable diameter was diécoveréd
In every experiment referring to the distance of pan from f 1l
pipe the siphon was connected direct on the fall pipe branch El,.)
the insertion of a piece of the same diameter as thg siph = ¥
also by a piece of the same diameter as the fall pipe b e zt.nd
a reduction piece, 50 that in the latter case the disﬁanc)(; ?]edm’ o
pipe to pan was 3 ft. 3 in. In order to ascertain what .r%m fa‘ll
e.nher the closing, widening or narrowing of the upper - luem,e
tion of the fall pipes had on the state of the water Egai pfo S
of l'h'e above-described experiments was re;)ez;ted, ewgbrly ‘the
adgimon of a corfespondingly wide top piece. All os’s'l:;m Lice
of inflow were tr'led by Pouring the water into the pu :er : ‘EZZTS
or l.o“{er pan, either singly or together, in ever plzo : “-". 5 -
variation and by observing at the same time the aZtionnc‘fﬂva s
one pf the three seals. From one to three or more c;’ e\l;ery
holding 3.3 gallons each were thrown in at one time (see ‘llct ry
At ‘the last experiment of each series it was also dete>rminider')'
V\:hl(_'}'l way the widening or narrowing of the upper part of the fin
pipe mﬂuqncec'i the water seal of the siphon, and it was found lhal t
while a widening of l.he fall pipe had no effect upon l.h;! movem -
of the water contained in the siphon, on the other handent
narrowing of the. top piece gave unfavorable results ’I"ha
principle of carrying every fall pipe in the same wicit.h ri het
above roof must therefore be maintained. It is, however g;e
ferable to makf: the top piece a little wider, so t,hat an op’el?in :
equal to the diameter of the original pipe still remains in |hg
winter, when the same is liable to be partially stopped up by ! e
frost settled along the rim. ki
If we now summarise the result of the experi 5 i
vertlca.l fall pipe, with three pans connectgsrl:ﬁ;‘\: ‘2221? wll:)h :‘l
weIfarnve alc;hc following conclusions : i
a secondary ventilation of the pan siphon is i
the following points must be observl:ad H (?) The d?:mt;eteing}tf}?'
fall pipe must always be greater than that of the water seal ./:
1} in. diameter of water seal corresponds with a 2 in. diameter of
fall pipe (I:mmmum); by 2 in. diameter of the former 2} in
minimum diameter of the latter is required, and so for'th . (2.)
The water seal must be fixed immediately below the pal; and
connected either direct to the branch piece (which must be of th
same width) without any connecting piece or with a branch pie .
of the same width as the fall pipe, and with a connecting ie}::e cef
the next higher width of pipe of at least 2 in. diametel: fix 0d
direct to the siphon. (3) The depth of the water seal mu’st b :
in. (4) The total of the openings in the pan sieves must noteb4
more than 50 per cent. of the free diameter of the sipho;\s unde 5
neath. (5) Every fall pipe is to be carried past the roofverticallr-
aqd, if pgssxble, without a bend ; but it is better startin .
with a width of 2 in. below the roof, to add 2 in. of ciiametegr’ fsay,
there, It should project at least 4 in. above the roof, and shc‘;?xrc‘l



