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Letter from Alexander Parris to Col. Sylvanus Thayer 
 
 
       Navy-Yard, Portsmouth, N. H. 
       November 9th, 1840 
 
Dear Sir: 
 
 Knowing the great interest you have always manifested in all engineering 
operations connected with the construction of public works, it affords me pleasure to 
communicate to you an account of the transactions within the past summer at this Navy-
Yard, in blasting rocks under water, by means of the galvanic battery. 
  
 The application of this means to purposes of blasting, is somewhat novel, as you 
are well aware, and the account of Col. Pasley’s experiments in England has given to the 
public the first notice of its being thus employed.  Since the blowing up of the wreck of 
the Royal George, it has been successfully used in England in blasting rocks and clearing 
harbors, rivers, etc., from obstructions: it bids fair to entirely supersede the old method of 
blasting, both in civil and military operations, especially in the latter, where it becomes a 
tremendous agent for the instantaneous explosion of mines, etc. 
 
 In the detailed accounts of the experiments tried by Col. Pasley, it appears that at 
first, many difficulties were encountered; and the numerous failures seemed to forbid any 
hope of success in large operations, although the result of those on a smaller scale 
generally proved satisfactory.  Perseverance, however, enabled the operators, after many 
trials, to render the explosion of the charge under water, as certain as by the ordinary 
methods on dry land; and the subsequent success in blowing up sunken wrecks, etc., at 
the bottom of the Medway river, and at Spit Head, proved the utility of the means, and 
amply compensated for the labor and expense incurred in the first attempts. 
 
 Our operations, during the past season were confined chiefly to the construction 
of quay walls and the foundations of two launching ways, the whole of which are built of 
stone.  The character of the bottom of the river where the work was laid, rendered 
blasting or other means necessary, before a proper surface for the foundation could be 
obtained; it was desirable to give it a slight inclination inward, so that the face of each 
course of stone should lie somewhat higher than the inside, thus preserving a proper 
bottom for the walls and rendering them perfectly secure.  This bottom is a hard slate 
rock, and, with the exception of some level portions, extremely uneven, with slopes of 
almost every grade, generally in an outward direction from the shore. The depth of water 
in the line of the walls varies from fifteen to twenty feet at low water, and from twenty-
five to thirty below the high tides.  The depth of water added to a strong and variable 
current, caused me to anticipate much difficulty and great expense in all operations below 
its surface.  
 



 But we were fortunately provided with a fine diving apparatus, consisting of a 
cast-iron diving bell and a powerful air pump attached.  This apparatus was worked from 
a vessel of strong construction and light draught, fitted expressly for the purpose. A 
system of signals and messengers was established for communication between the 
workmen in the bell and those on board the vessel; by these means, every want was 
speedily made known and answered.  Four workmen, divided in two gangs, were 
employed for working in the bell, which made four descents per day, occupying at each 
time two and a half hours, the two gangs alternately relieving each other. The bell was 
amply supplied with a constant stream of fresh air, and but two or three inches of water 
remained in it at its greatest depth, so that the men worked in a comfortable state, 
perfectly dry, and with no more difficulty of respiration than on dry land.  
 
 In deciding upon the best means for preparing the bottom for the reception of the 
foundation of the walls, I was greatly at a loss which to adopt.  It appeared to me that in 
adopting the method practiced by Col. Pasley, great expense and difficulty would be 
incurred; and as it did not appear that this method had been employed in blasting the solid 
rock at the bottom of a river, in any of his experiments, I was somewhat apprehensive of 
its utility for operations of this kind, and whether the cost would justify the trial. In order 
to satisfy myself with regard to the expense of an experiment with the galvanic battery, I 
applied to Mr. Daniel Davis, Jr., philosophical instrument maker of Boston, for the 
necessary information, when I was convinced that a very trifling expense would procure 
such a trial as would satisfactorily decide the merits of the apparatus. Mr. Davis kindly 
assisted me in making the experiments which were tried at the Navy-Yard at 
Charlestown, and I had the pleasure of witnessing the most satisfactory results, and 
without hesitation determined to apply the means to the work in hand.  
 
 The galvanic battery which was constructed by Mr. Davis, was one of Doctor 
Hare’s invention, of Philadelphia.  It consists of two vessels or jars, each formed by two 
concentric cylinders of copper, admitting of a cylinder of zinc between.  Two copper 
wires, termed the conducting wires, formed the medium by which the electrical fluid was 
communicated to the charge from the battery.  These wires were closely wound with 
thread in order to prevent their coming in contact with each other, and both covered 
tightly with tape, and afterward served round with twine, thus forming a single coil. At 
each extremity of the coil, the wires were separated for a few inches like a fork.  This 
form of the galvanic battery, termed by Doctor Hare the “Calorimeter,” is the most 
simple and portable of any that I have seen: its power for blasting gunpowder may be 
increased to any required degree; either by enlarging the size of the jars or increasing 
their number.  We had in addition to this apparatus, a simple contrivance for proving the 
charges of powder, which is termed the “Electrometer.”  
  
 The charges used in blasting consisted of various quantities of gunpowder, 
according to the effect required, from four ounces to a pound. They were enclosed in 
perfectly air tight tin canisters, the smallest being an inch and a quarter in diameter, and 
the diameter of the largest about two inches; the lengths of the canisters were eight or 
nine inches. Two copper wires were introduced into the canister about half way down, 
with the extremities connected by a fine platinum wire; the other ends of the wires 



projected twenty or twenty-five inches beyond the mouth of the canister, which after 
being filled with powder, was closed and effectually secured with a water-proof 
composition. It will be observed in thus preparing the charges that the whole is 
completely air and water tight, and that no vent to the powder remains, an advantage of 
which I shall further speak.  
 
 The operation of blasting is carried on in the following manner:  The hole in the 
rock for the reception of the charge, is drilled to a proper depth by the workmen in the 
bell; the canister is then inserted with the ends of the copper wires extending outside of 
the hole, which is then filled up or tamped with course sand.  The ends of the conducting 
wires are then connected by means of clamps to the wires leading from the charge; the 
other end of the coil is then lead up, as the bell is hoisted to the surface, to the battery, 
which in all our experiments was placed on a floating stage directly over the charge.  The 
jars forming the battery are brought near each other, and their whole power concentrated 
by connecting them together with a short copper wire; the end of one of the conducting 
wires is then brought in contact with one pole of the battery, and the end of the remaining 
wire similarly disposed with the other pole, when the explosion instantly follows by the 
platinum wire in the charge becoming intensely heated as the electrical current passes 
through the conducting wires. 
 
 We made during the past season, nine blasts, with but one failure, which was 
caused by the platinum wire in the charge becoming accidentally broken, so as to render 
the electrical circle incomplete; this probably occurred in tamping, an operation which 
must be conducted with care, as this accident is most liable to be incurred, of all others, 
owing to the extreme delicacy of the wire.  The object of the electrometer is to detect 
whether this has taken place before the charge is inserted in the rock, and may always be 
ascertained by a simple trial. 
 
 It must be obvious to every one, at all experienced in blasting rocks, that this 
method has advantages in many respects over the old methods, both under and out of 
water.  The danger of accidental explosion is entirely prevented; these occur for the most 
part in the old practice by carelessness, while in this, great care and nicety are required to 
produce the explosion.  There is very little time required in charging, as the canister is 
simply inserted in the hole and tamped with sand; the whole time occupied in this 
operation, and making the connection with the conducting wires in the present cases 
rarely exceeded twenty minutes. There is great expense and trouble saved in the absence 
of the train or fuse, which was indispensable in the old methods, especially under water, 
where was always required a water-tight hose or tube leading to the surface, which was 
always destroyed by the explosion.  Here nothing is lost or injured except the canister 
containing the charge.  The explosion of the charge is reduced almost to certainty, and 
should cases of failure occur, it can be approached with safety, without the suspicion that 
fire may be near it.  The most important advantage in an economical view, is that the 
effect of the charges is much greater than in the old way, in consequence of there being 
no vent hole; the whole explosive force of the powder is thus gained, while by the old 
methods much of it is lost.  Our smallest charges displaced a much greater quantity of 
rock than the same amount of powder by the old means, which we had opportunities of 



experiencing.  With these advantages, this method of blasting places in our hands the 
most ample means of clearing harbors and rivers of rocks, etc. in any reasonable depth of 
water.  
 
 In using Dr. Hare’s apparatus, it appeared that an important advantage was gained 
over that of Professor Daniell’s, employed by Col. Pasley, inasmuch as a very 
troublesome arrangement, indispensable in the latter, was avoided.  This consisted in not 
being obliged to insulate the conducting wires from the water, as in such a case the 
connection of the conducting wires with the charge must be made before the canisters 
placed in the rock, every portion then, of the wires where the connection is made, must be 
covered with the waterproof composition.  By Professor Daniell’s apparatus, it appeared 
that water was a conductor, thus destroying the electrical circle, if any part of the 
conducting wires came in contact with it.  
 
 Though Dr. Hare’s battery was known to Col. Pasley, it was not adopted in his 
experiments, the reason assigned being that “it did not appear that he had ever used it 
under water.” 
 
      I have the honor, sir, to be your 
       obedient servant 
 
 
       [Alexander] Parris, Civil Engineer 
 
Col. S. Thayer, Boston 
 
 


