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H. 1. Patrrmésox, Esq., F.G.5.

To the Editors of the Philosophical Magazine and Journal
(GENTLEMEN,

A very singular phenomenon, viz., the production of electricity by
two steam-boilers, has been observed in this neighbourhood within
the last few weeks, the particulars of which I have the pleasure of
transmitting to vou for publication in yvour valuable Journal. The
boilers in question are situated at Cramlington Collierv, eight miles
north-east of Newcastle, where they supply steam to a high-
pressure engine of 28-horse power, employved on the waggon-way to
haul full and empty waggons to the top of two inclined planes,
leading to the colliery on the one hand, and to the river Tyne on the
other. The boilers are cylindrical, with circular ends, each twenty-
one feet long, and five feet diameter. They are supplied with water
from an adjacent pond bv iron feed-pipes, four inches diameter,
and the steam they produce is conveved to the working cvlinder by
other iron pipes, six inches diameter, which pipes form also a direct

metallic communication between the tops of the boilers. Bv means

of appropriate valves the steam is supplied to the cylinder from one
or other boiler at pleasure. A pipe, two inches diameter, leads from
the bottom of one boiler on the outside of the brick-work to the ash-
pit, through which the sediment deposited by the water is
occasionally blown from one of Scott’s patent collecting cones, and
a similar pipe 13 attached to the other boiler. The boilers are set in
brick-work in the usual way, the fires below, with flues reaching all
round, and passing into the chimney also in the usual manner. The
flues are covered with large flat bricks, and in the space between the
boilers the two tlues are necessarily separated by a brick wall. The
safety-valves are attached to the boilers by flange joints; and
between the flanges, to render them steam-tight, is placed a ring of
plaited hemp covered with a cement of litharge, sand and linseed
oil, mixed up together, and when applied of the consistence of
glaziers' putty. This cement, as it soon becomes hard, is used about
the engine for steam joints which occasionally fail; but all the joints
of the pipes are made of iron borings and sal-ammoniac, as

ordinarilv emploved by
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i3 most likely the same as that already known to philosophers on a
much smaller sca'e, and about which there are as vet doubts
whether it 1s to be referred to a mere evaporation, as Harris says, or
to chemical action, according to others. This point it neither settles
nor illustrates; but it gives us the evolution of electricity during the
conversion of water into vapour, upon an enormous scale, and
therefore brings us much nearer to the electric phenomena of
volcanos, waterspouts and thunder.storms, than before.—M. F.
engine-wrights. The steam is worked at a pressure of thirty-five
pounds per inch.

The joint between the top of one of the boilers and the seat of its
safety-valve had given way, and steam was issuing forcibly through
this aperture, when on Tuesday, September 29th last, the engine-
man, William Patterson, while standing with this current of steam
blowing upon his legs, took hold of the weight attached to the lever
of the safety-valve, to try the strength of the steam, when he felt a
peculiar pricking sensation in the ends of his fingers, but as the

steam prevented him from seeing distinetly, he thought he had

merely struck his fingers rather suddenly against the weight. On
Friday. October 2nd, on taking hold of the lever, he again felt a
sensation in his fingers of the same kind as before; and on Saturday,
the 3rd, on touching the weight, this sensation was stronger, and
more distinet; so much so, as to arrest his attention and lead him to
mention it to some other workmen employed about the engine, who
all handled the weight, and convinced themselves there was
something about it very unusual. During the time they were thus
employed, Patterson applied his finger gently to the lever, and
perceived a spark. This was repeated by the whole party, and they
soon found that sparks could be obtained from any part of the end
of the boiler, as far as the valve upon the steampipe connecting the
two boilers, and also from the pipe through which the sediment is
blown, as already described. They observed further, that while
standing in the volume of steam issuing from the joint, and
touching the boiler, these sparks were always much stronger than
when the boiler was touched by a person not in the current of

steam. In one or two cases, according to their account, when the
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current of steam issuing from the joint was very strong, the person
exposed to it being probably partially insulated by standing upon
the drv and warm brick-work surrounding the boiler, gave strong
sparks to others out of the current on bringing his hands to theirs;
and once or twice they felt, under these circumstances, something
like a slight electrical shock. It may be observed, that at this lime
the weather was exceedingly fine and dry. It was not long before the
engineer of the collierv, Mr. Marshall, became acquainted with
these circumstances, and his first feeling was to apprehend that the

boiler was in danger of exploding, for, as he said, "when there was

fire on the outside of the boiler, he did not know what there might

be within."

Non passo molto tempo prima che l'ingegnere della miniera di
carbone, Mr. Marshall, sia venuto a conoscenza di queste
circostanze, e il suo senso primo e stato quello di comprendere
che la caldaia era in pericolo di esplosione, per, come ha detto,
"gquando c'era fuoco su I'esterno della caldaia, non sapeva che
cosa ci potrebbe essere all'interno.”

The singular circumstance of a steam-boiler vielding electrical

sparks, and giving shocks, now began to be noised abroad; and my

friend, Mr. Henry Smith, of Newcastle, who had heard the account
both from Mr. Golightly and Mr. Marshall, wrote me a note
acquainting me with the matter, and desiring me to go with him to
see it, which I did on the 11th inst., and again on the following day.
having with us the second time proper electrical apparatus. On our
first wvisit, the boilers being unplugged and empty, we merely
satisfied ourselves as to all the particulars of their setting, etc.,
already detailed. Next day, on our arrival, we found the engine at
work, the steam up to a pressure of thirty-five pounds an inch, and
blowing off strongly at the joint in the boiler. The day was a little
damp, but vet not unfavourabe, and we were informed on alighting
that the indications of electricity were very faint and weak:
however, we proceeded to our examination, of which the following
is the result.—

1. On touching the boiler with the blunt point of a penknife
anvwhere about the circular end, the weight or the safety-valve
itself, with the steam strongly blowing out of the joint, but with no

part of the person exposed to the volume of steam, no spark could
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be perceived whatever.

2. On immersing one hand in the current of steam. and touching
the parts of the boiler already named with the point of a penknife
held in the other, a very minute but distinet spark was perceived,
and this occurred equally on all parts of the boiler, or safety-valve,
within reach.

3. By standing in the current of steam, so as to allow it to blow.
forcibly upon the person, the spark became larger; it was then one-
eighth of an inch long.

4. On holding a large shovel in the current of steam with one
hand, and touching the boiler with a penknife held in the other, a
spark was obtained three-eighths of an inch long.

5. The cap of a gold-leaf electrometer, the bottom of which was
held in the hand, was applied to the weight, the body of the operator
being entirely out of the current of steam; and no divergence was
produced whatever.

6. The electrometer held in the hand had its cap applied to the

weight, the other hand of the operator being immersed in the

current of steam: strong divergence was immediately produced.
From this it was evident that the electricity proceeded from the
steam; but as the boiler-house was damp, so that insulation by glass
could not well be preserved, a copper wire was attached to the
shovel already mentioned, the end of which wire terminated in the
engine-house, some yvards distant from the boiler-house, where was
placed a table. The shovel was held by Mr. Smith in the current of
steam, with its edge about an inch and a half from the aperture
through which the steam issued, and the wire leading away from
the showvel was insulated by being attached to sticks of sealing-wax
held by assistants. Mr. Smith stood on an insulating stool.

7. On touching a pith-ball electrometer, the threads of which were
five inches long, with the insulated wire leading from the shovel
held as mentioned, the balls diverged four inches with positive
electricity.

8. The wire was attached to an insulated tin conductor, when it
vielded sparks half an inch in length.

9. A pointed wire attached to this conductor exhibited the brush
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of light a quarter of an inch long, which always attends the escape of
positive electricity from a point into the air.

10. A small jar was now charged so strongly as to gzive a rather
disagreeable shock. By this time a large crowd of men, women and
bovs from the " Pit Raw," or pitmen's residences near the colliery,
attracted by the novelty and singularity of the circumstances, had
gathered about us, filling the engine-house and looking on with
great cariosity and interest. A circle of sixteen of these men and
women was formed, and they received together, much to their
surprize and merriment, a powerful shock from the charged jar.
This was several times repeated, the numbers receiving the shock
varving each time from twelve to twenty.

11. A stout card was perforated by a discharge of the jar; and
cotton wrapped round the end of a copper wire and dipped in
pounded resin, readily set on fire.

12. When the edge of the shovel was made to approach the
aperture through which the steam issued as near as three-quarters

of an inch, very vivid and bright sparks of that length passed

continually between it and the boiler.

13. The second boiler did not discharge steam through any
fissure, but on lifting its valve by the hand it blew off in a strong
current. When the shovel was held in one hand in this current of
steam issuing from the safety-valve, and the boiler was touched
with a penknife held in the other, a spark passed exactly, as under
the same circumstances in the boiler subjected to the above
experiments.

From this it would appear that the steam of both boilers was in the
same electrical condition.

During the whole of these experiments the engine was doing its
work as usual, occasionally going and occasionally standing; but no
difference was observed in the electricity given off by the steam.

I have been most careful to supply an exact account of the facts of
this extraordinaryv, and, as far as I know, unprecedented case, but I
do not offer any theory to account for the phenomena. It is hardly
possible to suppose that there is any local peculiarity about these

boilers, or the place where they are situated, to occasion the highly
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electrical condition of the steam produced in them; and vet it is as
difficult to suppose the fact of high-pressure steam being electrical,
a general one; for if it were so, it could hardly, up to this time, have
escaped observation. The conditions, therefore, under which steam
becomes electrical require to be investigated, and it 13 not unlikely
that the investigation may lead to important results. I am,
Gentlemen,

Your obedient Servant,

H. L. PaTTeEon,
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