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D.

Questions asked Mr. R. P. Parrott, with kis answers thereto.

Question 1, How do you know in banding your guns t_hat the band may not
be shrunk on too tight; or, in other wnrdsl. that the shj:mk_nge may 119t be s0
great as to compress the cast-iron beneath it, thus changing its :-"(l‘ll(:tl.{}'? 1?}’}1]3.
getting or displacing the crystals, and consequently diminishing or destroying
its strength ? S : 5

Answer. In my opinion it is not sufficient to f!:) go. Every gun is _turned,
and band bored to the same gange—that is, the difference between the diameter
of the band and gun, cold, before band is put on, is always equal to one-sixteenth
of an inch to the foot. 3

Question 2. Has it not actually occurred in practice at the foundry that the
band has been shrunk on too tight?

Answer. No. In the first 30-pounder, in putting on the band, the bore was
found to be reduced about 0 inch .01. A similar result was also found v.'_nl_l a
100-pounder gun. On this account I prefer to do the hlll‘a’ll][“l;_’ out and n‘ﬂlng
of the bore after banding the gun. I Lave, however, finished bores entirely
before banding, as was the case with all the old army guns banded for experi-
mental purposes. 2 3 ] i

Question 3. If it should occur, will it not, in your opinion, be sufficient to
account for the blowing out of the breech of so many of your guns?

Answer. If too much compressed it might damage the gun; but I do not
think that a band of the thickness we use could be put on with sufficient force to
do so. I think that if any excess in shrinkage exists the band would adjust
itself. It is always put ¢ 1 at a uniform heat—what is called “red in the dark.”
I do not think that in any case the bands have been put on so as to weaken the
guns. The band is intended to guard against longitudinal splitting, which is
the manner if*which guns usually fail; aud, of course, if this is prevented, the
gun fails in the next weakest place.  We banded alot of old army guns, and all
the banded guns stood well, whilst several of the unbanded ones failed.

Question 4. Have you any experimental results relative to the amount or
difference of shrinkage in similar bands? Have you any means of securing
uniformity ?

Answer. I have no experimental results to determine shrinkage, beyond daily
practice in making guns. They are all prepared with a uniform difference of
one-sixteenth of an inch to the foot. This difference is absorbed partly by the
extension of the band, and partly by compression of the cast-iron. The band
would be of no use if its effect was not felt at the bore.

Question 5. Would any modification of the form of the band, or method of
putting it on, make it more uniform in its action, or give it greater strength?

Answer. I do not think it would be well to change the form of the band.
Of course a longer and heavier band would be stronger; but I do not think the
difficnlties lie in that direction. 1 should be unwilling to depend on the band
for giving longitudinal strength. It has not much strength in that direction.
Bands shrink more in the centre than at the ends, and consequently there can
be no * nip” at those places. I do not think that there would be any difficulty
in lengthening the forward part of the band a little; but I think it would do
little or no good in obviating the accidents in that part, which are capsed by
the explosion of shells. 1 think it would be a confession of weakness in that
direction, which does not exist.

Question 6. Have you ever tried to band one of your guns cold—that is, by
gimple pressure, ]l}‘(h!'h‘h’lﬁ(‘ or otherwize? ;

Answer. I have never tried banding cold, becanse I do not think it so good
and certain as banding hot. It is fully practicable, but the abrasion of the iron,
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if the band were forced on with the same tension as I obtain by putting it on
Lot, would deprive it of the expected accuracy.

Question 7. What is your opinion of the premature explosion of shells, and
its effect upon the gun?

Answer. In rifle cannon there are many new elements and things to learn,
which have not yet been solved by direct experiment. I think that the prema-
ture explosion of shells is the great cause, if not almost the only cause, of the
bursting of these guns. Sand or dirt would wedge the shell in the gun, the
windage being so small, which I have no doubt caused a few guns to burst at
Morris island.

Question 8. What security have you that the shells are not frequently
crushed in the gun by the shock of the discharge. independently of any prema-
ture explosion of the powder in the shells? Have no unloaded shells ever
been broken in the guns?

Answer. I have no evidence that the shells want strength, after the experi-
ence of many thousand fires, to stand the direct shock of the discharge. No
unloaded shells, go far as I recollect, have ever broken in the guns. A great
many unfilled shells have been fired, and none broken in the gun. One hollow
shot did break; but in these projectiles the cavity is in the rear end, and the
base not quite so strong as that of the shells. Bands of shells sometimes fly
off, or break, but I do not think that this endangers the gun. I think that im-
perfect forces may have sometimes cansed aceidents, but 1 have no knowledge
that the spelter rings have ever failed; though, as first made, they might have
been a source of accident by flame getting down alongside the thread of fuze-
hole into the shell. I have never known, after hundreds of fires, a fuze of any
kind to be driven into the shell.

Question 9. What advantage do you expect to derive by an increasing twist
in the rifling, over the regular or uniform twist? Is there any danger of
wrenching off the muzzle by the “nip” the projectile receives at that point}

Answer. The principal advantages to be gained by the increasing twist are
that the projectile takes the grooves more readily, that a higher rotation may
be more easily obtained, and a stronger band used with the projectile. Bands
of hard metal take the grooves fairly, which they would not do so well with a
regular twist. If the groove is straight, the band enters it directly; but if
curved, it has a tendency to ride over the grooves before complete expansion.
No gun has ever broken at the muzazle, except by the premature explosion of a
ghell, within my knowledge.

Question 10. Could the weight of the projectile, and the charge of powder
for the 100-pounder, be reduced, say to eighty pounds for the former and eight
pounds for the latter, without materially diminizhing the cfficiency of the guns,
and would not such reductions increase materially the endurance of the gunl

Answer. 'The short shell is a good projectile, and its use would not materi-
ally diminish the efficiency of the gun, while the endurance would certainly be
increased by such reductions. The heavy shell, and ten-pound charge, give
greater power, of course, and in cases where very long range and great shell
power are required it may be necessary to use them, and they were signed
for such purposes.

Question 11. Are Parrott shells cast with a hole in the base, for the purpose
of more readily cleaning them? If so, by what means is the hole plugged, or
closed ?

Answer. The Parrott shells, above 60 pounders, are now cast with a hole in
the base for steadying and centring the core in the flask. This hole affords
facility for cleaning them, and is filled by a rivet, having a head, which effect-
ually prevents them being driven into the shell; no instance of it having
been driven in, in many hundred recovered after having been fired.
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Question 12. May not premature explosions be eaused by the crushing of
shells in the bores of rifled guns, when the shells are porous? ;

Answer. I do not believe that premature explosions occur"u_v the crushing of
my shells within the bores. By the mode of casting them with the h;l‘se du?\'n-
ward, the liability to have porous metal at the base is I‘E]T!('I\'L’f]. 'l‘hcm is a
golitary instance known to me of erushing a projectile within a gun (a hollow
ghot) in many thousands that have been fired.

Question 13. May not the imperfect adjustment of the f:uzo. the weakness of
the spelter rings, or the imperfect manufacture of the time-fuze, be another cause
of premature explosion? ; . e

Answer. 1 think that the original spelter ring (cast) did admit the ill‘ﬂ]{abll]ty
of the gas entering the shell and exploding it; but those now mm‘lv by bun_lg cut,
and having a “shoulder,” removes that probability. Imperfect fuzes, or imper-
fect adjustment of fuzes, would, of course, be liable to admit gases into a shell ;
but not more so in the Parrott than in any other shell.

1 would respectfully submit to the board the following remarks as due to the
importance of the subject and to my own position. i)

R. P. PARROTT.

WasninaTon, January 16, 1865.

1 am unable to find, on revising my correspondence, that I have failed to ex-
press, on all proper oceasions, my opinion that most of the accidents to my guns
have resulted from premature explosions of loaded shells taking place within
the bore; althongh I believe that the sand blown, or otherwise accidentally car-
ried into the guns, was an operating cause of bursting at some of the positions
on Morris island.

But 1 do find that I have failed to give as decided an expression to my views
as the importance of the subject required. The partial success of the trials made
experimentally at this place to prevent premature explosions of shells, and the
prospect that means entirely efficacious would soon Le found, have induced me
to look upon the difficulty as one which would shortly be remedied ; and indeed
I can say that it has been by the precautions now taken in firing loaded shells,
which consist in lining the interior with a substance effectually covering the
rough surface of the iron.

The great danger connected with these premature explosions is the injury
which the gun may suffer from a single one, not, probably, fatal at the instant,
but leaving the gun impaired, and causing its destruction under subsequent
firing. Thus doubt and distrust are thrown upon the character of the guns,
which burst without any cause assignable at the time of failure. I do not sup-
pose that one or many shells could not explode in the bore of rifled cannon
without serions danger to the gun, but have no doubt that it might be destroyed
by a single explosion of a shell, and fear that irreparable damage would be
:aused by some one out of not a very large number of such accidental explogions.

I must say that the apprehensions 1 have expressed on this subjeet have been
received with not a little doubt, and that I found most persons skeptical in re-
gard to the causes of the explogion of shells in the bores of rifle cannon, and some
as to the danger of such explosions, from whatever cause.

In referring the premature explosions of rifle shells to the friction or attrition
to the powder contained in them, I do not, of course, deny that such explosions
may sometimes be the result of defects of the shells or of the fuzes; but I do
say that with ordinary care taken in respect to the inspection and other points,
few, if any, of my shells will explode prematurely, except by the friction of the
powder within ; and that, if the interior surface of the shell is effectually covered,
these explosions will cease. 4

‘What I state has been derived from actual trial, and is substantiated by facts
officially noted in the proof and inspection of rifle guns. L
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It has often been asked why should the rifle shell explode prematurely more
frequently than the spherical? It may be anawered that if the rifle shell is
charged with only the same quantity of powder as suffices to fill the spherical
of the same calibre, explosions will rarely, if ever, take place. But as the rifle
sheils hold from three to four times as much powder as the spherical, the greater
weight of powder, and that in a long column, must, by its reaction on the firing
of the gun, press with much greater force, and by friction, either on the bottom
or along the sides of the cavity of the shell, (if left rough as cast,) cause an ex-
plosion.

Such being the facts in respect to the explosions of rifle shells, and the means
of preventing them, are they the causes of the unequal endurance and unlooked-
for bursting of the guns?

I am unable to trace any connexion between the bursting of guns and the
time of manufacture. The difficulties of procuring supplies of material and of
labor have been unexampled within my experience; but I am not aware of any
deterioration in the work, ;ll!!] feel confident that there has been none which can
poseibly account for the failure of guns, though the supposed necessity for as-
giening some cause, such as would be applicable to ordinary cannon, has led to
the supposition that a gan which fails must have been bad from the beginning.

[t would be as unjust to expect of me to foresee all the difficulties which may
arige in the use of a system of ordnance so new as that of rifle cannon, as it
would be presumptuous on my part to pretend to do it. I cannot think, how-
ever, that the merits which mine have exhibited are merely accidental, but be-
lieve that, from the uniformity of plan and the results with the extreme sizes,
no intermediate class can be wrong in principle. I know of no possible cause,
other than the explosion of the shells, which would account for the bursting
of my guns near the muzzle. It has been known to happen the very first
round fired from the gun after a very few, after some hundreds: and in the two
10-inch guns destroyed in thiz way—one after twenty-seven, and the other af
one thousand and four fires in actual service. In a very few instances it has
bappened with the 30-pounder guns after quite moderate use, and in one it did
not take place up to four thousand six hundred and fifteen fires.

Again, as to those peculiar modes of bu by which portiens of the cast-
iron are blown off forward of the wrought-iron rei

inforce, or near the trunnions,
after leaving all the rest of the gun still connect

cted together, how can it be sup-
posed that these accidents, occurring after very irregular periods of service, can
be the results of any unifurm and natural action of the charge? The explosion
of so much additional powder as the shells contain, though undoubtedly add

- ‘D
materially to the strain upon the gun, might not seriously damage it; but as the
base of the shell will prébably be in one piece, with the ring connected, and the
gides of the'projectile driven laterally against the bore, it is not surprising that
partial jamming of these should take place, and try the gun to a dangerous point.

I have portions of the front or curved end of a 3ll burst in th guun, which
are so marked as to show these fragments to have been violently forced into
the grooves. Although I conceive that the failure of the guns at any
forward of the reinforce is cortainly due to accidents oceurring with the
‘ii-:".iiw. I cannot conelude that similar accidents n .-:E"; not cause the burs
of the gun in another part depending on the position of the shell.at the ti

island, the base of the shell was actually found i

part
|

In one instance, at Morris i
gun after the blowing off the breech.

In other cases the cast-iron may be so injured by previous explosions
bursting, to carry the band with it.

In conclusion, I would express my belief that I have correctly assigne

causes of the bursting of my heavy guns. - I do not consider that they ar
gafe than ordinary cannon when subjected to the same regularity of strain,

9 A
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On account of the very uncertain action of shells prematurely exploded in
the bores of rifle guns, we are unable to determine the extent of injury, there-
fore, and cannot judge of the number of rounds which the guns can subse-
quently be expected to endure with safety.

At the same time I am satisfied that the means now used do effectually pre-
vent the premature explosion of the shells, and thus remove the greatest cause
of danger to the guns, it is due to the subject and to myself that I should advert
to the firing of other projectiles than my own in my heavy guns. I cannot but
think that many shells much inferior to those which the same makers would
now supply have becn used in my rifle guns, as well as many projectiles of an
experimental kind. i

The action of powder in the rifle takes place under circumstances very dif-
ferent from those existing with the spherical projectile, and, in my judgment,
far too little consideration has been heretofore given to this point as connected
with the durability of the guns.

R. P. PARROTT

NAvY DEPARTMENT,
Washington City, June 30, 1865.

Sir: In accordance with the order of the Navy Department of the 12th
instant, reconvening the board on rifle ordnance, (adjourned on the 18th Jan-
uary last, to await results of certain experiments suggested by gaid board, which
have since then been conducted by Captain Joseph F. Green, under the par-
ticular instructions of the Bureau of Ordnance, hereto appended, and marked L,)
we have the honor 1o state that we reassembled here on the 27th instant, after
having conducted several additional experiments, and inspected the condition
of the guus and projectiles used in the recent trials at Cold Spring, New York,
under the orders of the Burcau of Ordnance.

It appears by the course of the experiments of Captain Green that one thou-
sand (1,000) rounds were fired from each of three 100-pounder Parrott rifle
guns of nearly similar weight, (]s':zsit}'. and specific gravity of metal, and cast
nearly about the same period of time, which were selected by the chief of the
Bureau of Ordnance, and assumed to fairly represent the guns of that class and
calibre now in service. One-half or five hundred rounds from each gun were
fired with full charges of ten pounds Hazard rifle powder and the long shell of
100 to 104 pounds weight, and the remaining five hund
pounds of same powder and shells of 80 pounds
to (_.';1]![.‘!111 (Green.

From one of these guns (No. 242) 1,000 ghells  coated ”” were fired.

From another of these guns (No. 256) 1,000

From another of these guns (No. 239)1,000 shells brought to weight by sand
and sawdust were fired, and with the following results in premature 4}xljl<:.~sif)|1>s:

Coated shells, (long,) 8 exploded within the bore: coated shells, (long,) 3 ex-
ploded without the bore; coated shells, (short,) 3 exploded within the bore;
coated shells, (short,) 9 exploded without the bore; not coated, (long,) 7 ex-
ploded within tha bore; not coated, (long,) 1 exploded without the bore: not
coated, (short,) 4 exploded within the bore; not coated, (short,) 18 (-_\-pl'm}pd
without the bore; and the same number (viz: 1,000) were fired from No. 239,
filled with sand and sawdust, for the purpose of testing the relative endurance
of this class of gun, independent of premature explosion of shells, and also to
test the resistance of the shells themselves to ruptire under the effect of the
charge of the gun.

Four thousand and eighty (4,080) Parrott shells of 20, 30, 60, 100-pounder

red rounds with eight
weight, by your special order

shells not coated were fired.
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and VITT-inch calibre, have been fired sinee the 24th June, 1863, in the proof
of navy guns at Cold Spring foundry. These shells were either not loaded or
had only a blowing charge—in no instance did any one of the shells break.
The army during the same time fired a larger number of shells with the same
results.

I'rom this it may be fairly inferred that the Parrott shells are never crushed
or broken in the gun by the shock of the discharge.

Of all these premature explosions thirty-four (34) ocemrred with shells pre-
pared with the navy metal-stock time fuze, and ten (10) with the navy time
faze, with the safety plugs removed, in Parrott’s metal stocks. and eleven (11)
with the Parrott percussion fuze.

The annexed table gives a synopsis of the report of Captain Green:

Remarks.

No fuze in P. stocks

V. M. 8. . fuze.

\. fuze in P. stocks.

Doubtful if in or out.

Doubtful if in or out.
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Syxopsis—Continued.

temarks.

From 200 rounds, Parrott shells, percussion case, from metal stock.
14 rounds, Parrott shells, percussion case, from New York.
, 401 rounds, ordnance shells, metal-stock 1'11714
to 476 rounds, Parrott shells, [N‘t'rlir‘ﬁinl! cage, from New York.
6 rounds, navy met al-stock fuzes

Gun No. 2566:

200 r-unuda Parrott shells, percussion case, from metal stock.
333 rounds, l'unm shells, percussion case, from New York.
to 400 rounds, ordnance ghells ls, percu Il case, from New Yul]{.
101 to 475 rounds, Parrott shells, percussion case, from New York.
5 rounds, navy metal-stock fuzes.

4 i]u?‘l' were fired alternately twenty-five rounds from each

) iww.

r experiments (by authority of the bureau) to
1ds \"un- fired with loaded long shells without fuzes, and se-
with wood and metal to exclude t'i-.- n ‘.HL shells the flame of the
-.'..'.rh number forty-three (43) exploded by concussion in striking

yards distant, one (1) in the gun, six (6) failed to (‘xll.\:tlc
and but one, therefore, exploded prematurely.
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Five of these shells had one to five 6d nai's placed in them to determine the
effects of fragments of iron therein; the one having five nails exploded within
the gun, and the remainder exploded on striking the bank at 1,760 yards dis
tant. (Appendix A.)

The board also fired ten (10) loaded 100-pounder Parrott shells without fuzes,
and with the fuze-boles open; seven of which exploded oufside the mu 7
and none 7nside, and three by concussion on striking the bank, at 1,760 yards
distant. (Appendix B.)

There have also been fired by the board several series, consisting, in all, of
one hundred and eight 100-pour nder shells, § placed successively at 5, 10, 15, 20, up
to 75 inches, from the {ull charge of 10 lmuml,-,- of powder, (as per appendix,)
which show that the position of the projectjles so placed lessen the 1«:-‘-i1. aud
does not endanger the gun, while it does materially lessen the range of the pro-

jI‘L'Iill‘:-'.

It al=o fired !v:! I!Jﬂ-;\r-mu’.a r Parrott lu::: shells, loaded with the fuze-hole
securely plugged, and the base-hole open, each of which (of course) exploded
“uhm the eun, near the seat of the charge, Lul were found in each instance, by

star gauge,” to have produced an e ‘.lll'l‘-:rn] of the bore equal to .028 of an
il:c'h. Recovered I'l'.:'_"n nts of shells were also found to have been deeply in
dented by the grooves of the bore, into which they h !.w-u pressed, (as per
appendix I,) thus showing the immense lateral pressure which an exploding
shell exerts upon the walls of a gun, and its tendency to 1111:(1| e it exj ul sive l\
when it occurs in discharging . This tendency to rupture, we conceive,
must always be reduced to certainty when the fragments of the hr\a]u-ll shell
wedge within the bore, as was the case on a recent occasion at Cold Spring with
a 100-pounder fired for proof in presence of a member of this l:mlrui. A frag-
ment of the shell which burst this gun was recovered and inspeeted by all the
];]"hl!lt".‘.-' U‘i. (Ill ]]1}-!1']. \H.lt 1t8 |\I\\\.i1t| lii]l',l'.l l! ¢ HE wias '“l]| [][“ll H\ 'lll rlill"',:
of the gun to the depth of .08 of an inch, clearly showing the great force witl
which it had been turned and jammed 'u’n the grooves. ;

In the forecoing trials all the precautions prese ibed 1\\ the Bureau of Ord-
nance for ]umn_f‘ rifle guns were carefully practiced, and impressions and
measurements of vents and bores made ut every twenty-five fires, and always
a tl rane \'lslu-‘.rm within the bore, to ascertain the commencement and progress
of defects. And it further appears that all of these trial guns hawe \.u.la .-ml
the tests of the thousand fires and more to which they h wve been subjected,
under rapid and, when circumstances permitted it, of very rapid firing, fre-
quently averaging two to the minute, and seldom less than one to the minute,
which is far in excess of action firing i'l ~la: )S ul"u.‘u‘.

Of the three guns used in these trials i were more or less geored or eracked
around the lower part of the bore, w Hl" 239, that from which the sand-
loaded shells were fired, was the most deeply so. This gun (by the authority
of the Bureau of Ordnance) has been opened, and found to have four cracks,
]-vr.::-iu-miix annexed (E,) clearly dem lll\ll-'lfill_‘_’ that the wrought-iron band'ma-
terially aided in its endurance. 3

That 1‘1.~ gun should have exhibited de: eper cracks than thoss subjected to
the straining effeets of premature ¢ \m ysions of shells within the bores in addition
to the strain of 1.000 fires, we attribute to a slight varjableness in the qualities
of the metals e si ( f]‘.:'-'l_".i nl'.l. ]{ha,l‘l ion and ¢« omposition, as
exhibited |:.\'I[]{-ir recorded bistory, (appe qadix F.) ¢ by mechanical ¢ , show
them to b= as exactly alike in every re: spect as it is possible

After due deliberation upon all the facts elivited by these experiments, and
es p(‘c: ally on the effect pr -mmul upon :]1 three 100 n--n:u] o rifle Parrott guns
used in this series of fi mer trials of I!- s class of gun, where dae
care has always been observed in loac 7e are of the opinion that the Parrotw

rifle guns of 6 4 inches calibre, and thost calibres, are as reliable as any
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guns at present within our reach, especially as the 100 pounder, as now used,
with the short shell of 80 pounds, and 8 pounds of rifle powder, which charge
and projectile have been verified in practice (upon the enemy since the report of
the first attack upon Fort Fizher) as having been very accurate and free from
accident, during a course of 15 hours’ firing. as appears from (he reports of Rear-
Admiral Porter, of February 10 and 22, 1565. (Appendix G.)

The subject of wrought-iron guns, and other methods of manufacture, have
not yet reached that point of perfection in this country as would justify our
recommendation of their introduction into the naval service in substitution of the
Parrott system—the Ames gun, heretofore recommended to the bureau for ex-
periment, having failed to meet the expectations heretofore formed of them.

The method of Mr. Ames, although producing a gun of great strength, ap-
pears, from the results of the trials already made, to be deficient in certainty of
welding, and no means exist of discovering or remedying these defective welds ;
two out of fifteen of these guns having burst explosively, in proof, by blowing
out the breech.

When the board was at West Point foundry the members inspected a wroozht-
iron gun in progress of manufacture, which was very favorably considered, as
the parts of which it is composed can be examived in all the stages of manu-
facture, and defective parts rejected or replaced. For this reason we recommend
that a trial be made of a gun on this principle, with a view to test its endurance,
under the supervision of ordnance officers.

With respect to foreign rifled cannon of wrought-iron, a semi-official notice has
appeared, that the charge of the English naval 110-pounder has undergone a
further reduction, and is now established at 10 pounds of powder, with a shell
of 80 pounds, reducing this gun to the cquivalent, in power, of the Parrotf
100-pounder, so far as we have any information.

With regard to the accidents to the 100-pounder Parrott rifle-guns, which
have elicited the convention of this board, the board can only say that where a
failure to lubricate occurs, a residuum (of a slaty texture) of the powder forms
g0 rapidly as to soon afford a means of jamming the projectile, and so completely,
as to resemble the iron itself.

It is within the knowledge of the board that guug have been returned from
service with their bores decreased by that cause, and where it was extremely
difficult to detect a difference between the highly polished residuum and the iron
itself, thus inducing error as to the actual eondition of the bore.

As a point, having a direct bearing on the premature explosion of shells, we
think it proper to here refer to some « xperiments conducted at Cold Spring since
the first meeting of the board, by authority of the bureau, with a view to deter-
mine the effect produced on the powder charge of the shell in firing.

A 60 pounder shell (recovered) filled with powder, the fuze hole Tﬂuzgvd with
wood, was cut i--p_-,:t!:wiﬁv. and exhibited perfectly the action that takes place ag
the moment of dis:harge whilr-‘ the shell is in the gun. The powder is driven
to the bas» of the shell (or, strictly, the shell is driven upon the powder) with
such violence as to compress it to the hardness of slate, the form of the grains
almost entirely disappearing. e

s At vy SN
[ I'i:m;:mt--i_\'_, the driving in of the wood plug and sand, when the shell struck
;i:-ig ;:-H:if.rnr..‘.[t:]:;::Ilg-}tll-‘]ll,:.;l.l-”.\.\:l;ll:;‘:l‘]r::;l:ﬁtl;:-‘il::'l-r:-j'\[- Hblj{ lpl:fu\l-_if occu[')i\,-.(l after the
hole The coating remained serfec be O;.'l A “w.” % l‘lyll‘l-m“ i
. g d perfect between the hard mass of powder and the

In Sllf'“h‘ recovered, where the powder had not been re
the driving ia of the sand and plug on st
completely pulverized.

This would, in our opinion, indicate that the heat
sion of the powder in the shell by the shock of the d

R tained in its place by
riking the bank, the powder was found

generated by the compres-
ischarge must be sufficient
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to raise the temperature of the powder nearly to the explosive point, viz: 600°
Fahrenheit, and that but little more would be needed to produce explosion, which
may be effected by any slight abnormal cause, such as unusual friction, &e.
From the great number of premature explosions which occurred in shells
fuz+d with the navy metal-stock time fuzes, referred to, page 4, the board tried
a number of unloaded shells fuzed in this manner, in which, on their being re-
covered, the safety plug was found in all cases at the bottom of the shell fa¢-
tened, (having passed through an inch of the composition lining,) which may be
another cause of premature explosions.
All of which is respectfully snbmitts d. .
J. 8. MISSROON, Commodore U. S.
. B. HITCHCOCK, Commaodore U.
T. A. HUNT, Commodore U. S. N.
R. AULICK, Commander U. S. N.
WILLIAM N. JEFFERS, Commander, U. S. N.

Commander Henry A. Wisk, :
Chief of Bureau of Ordnance, Washington, D. C

DUREAU OF EQUIPMENT AND RECRUITING.

NAvy DEPARTMENT, BeREAU oF EQUIPMENT AND RECRUITING.
,\-rrr'r mber G, 1565.

Sir: I have the honor to submit berewith the estimates for this bureau for
the fiscal year ending 30th June, 1867. The cessation of hostilities and the
consequent reduct on of the naval forces will leave a surplus in the appropria
tions at the end of the present fiscal year, which enables the bureau to ask for
comparatively small appropriations for the ensuing year.

An appropriation for fuel is not required, The contract price of coal the
present fiscal year is 85 21 per ton, at Philadelphia, against 88 42 per ton last
year. The cost of coal for the navy, including the incidental expenses of freight,
demurrage. and payment of war risks for captured and destroyed coal vessels,
during the past two years, is $11,452,155 49. Three coal vessels have been
captured and destroyed by the enemy. The number of coal vesscls, during the
past two years lost, destroyed and never heard of, was twenty-one (21.)

an\\'ill..a‘i.lmiil:;,: the extent of coast blockaded, the i||11'1’1’l1l1[iul|.~'- of winter,
disturbances at the mines, want of vessels at times, and large quantity supplied
to the army, no serious inconvenience has been experienced from want of coal.
A coal depot has been established at St. Thomas, W, I. Supplies of coal for
the use of the Brazil squadron will have to be sent from the United States.
The commanding officer of the Brazil station has been directed to examine the
Falkland islands with the view to establish a depot there for the supply of coal
to vessels on that station and to those bound to the Pacific. Coal can be pur-
chased on the Pacific station cheaper than to transport it, and the same prob-
ably with the East Indies. The bureau is not yet advised as to the necessity
of a coal depot for the Mediterranean squadron.

"The ropewalk has consumed during the last year 2,204 tons of Russian and
other hemp, amounting to $971,442 67, and has supplied the greater part of
cordage for the navy.

The rendezvous and recruiting stations have been reduced to correspond with
the present requirements of the service. Reviving commerce is absorbing the
gcamen and fircmen, and although at present there is no particular want of men,
it may be that an in crease of pay will be required to induce skilful ficemen to
enlist in the pavy.

The general introduction of the use of wire rope in the navy for rigging in
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duces me to refer to your consideration the propriety of establishing a manufac-
tory of this rope at one of the navy yards.

Fraudulent withholding of bounties, and deceptions practiced upon enlisted
men, especially in the west, have given rise to much complaint and dissatis
tion. A board of naval officers, recently convened at Cairo, Illinois, to investi-
gate claims for bounty, have recommended reimbursements in many cases, which
are being speedily settled, and it is believed that the amount of these claims
will not exceed the amount of bounty money left by deserters and eredited to
the appropriation for bounty.

The number of men enlisted in the naval service from the 4th of March, 1£61,
to the 1st of May, 1865, was one hundred and eighteen thousand and forty-
four, (118,044.) : A ’

Very respectfully, your obedient servant,
A. N. SMITH, Chief of Burcau.

Hon. GipeEon WELLES,

Secretary of the Navy

BUREAU OF CONSTRUCTION AND REPAIR.

Navy DeparTMENT, BurEAU oF CONSTRUCTION AND REPAIR,

November 3, 1856.
Sir: In compliance with your instructions, T have the honor herewith to en-
cloze the es wtes of the appropriations necessary for the civil purposes of this
Proj 3 purg
bureau.

I would respectfully state that, in consequence of the prempt reduction of
expenditures resulting from the close of the w
construction and repairs will be required, as the

-, no further appropriations for

e will remain an 11!]!‘Xi!l’lll]ﬁ‘|,1
balance amply suflicient for the fizcal year ending June 30, 1567.

A considerable number of the vessels on the navy list are unsuitable for for-
eign war, should the country be engaged in one; and to supply this deficiency,
!;|-'.'.' {'];L—ml-ﬁ' ni'sh-\u:n'ra :iil:llltl'll to 1:|,:I Iul‘.']h-—‘.‘ IJ:]‘-'I' |ﬂ':‘1l illl‘TIlf\rs:’.l‘il :11.'11 :l.‘.'tt
in course of construction, for all of which the steam machinery is under con-
tract and in progress of manufacture. Nine ves ;
launched, and there are thirty-two others of
wooden vessels, to be iron-clad, that have
gtages of construction.

s of these classes are now
similar classes, as well as four
not been launched, but are in various
A It is obligatory on the part of the government te pro-
vide these vessels, on account of the contractors for their machinery; but they
W '._!l not _1'»‘ pre ssed to speedy completion, and those vessels for which the ma-
chinery is being mannfactured in the navy yards will be still more retarded,
giving an opportunity for selecting more seasoned materials.
I'he appropriations that have been made {rom year to year have been strietly
limited to the maintenance of the vessels in ("um‘missinn: and to those :IL'lII:JH.\'
building, and tliere has been no surplus fund from which a stock of materials
i'u‘:' future use could be provided; so that our vessels, particularly those built
mil:iur:‘hw last eight or ten years, have been mostly made with unseasoned tim-
ber I..r‘.-n]»'l'l_v_r.l' yellow pive in the navy yards is quite exhausted, and the
ite oak is but little else than the refuse of the past years. Of white-ozk knees
we have no supply, as they are procured with much difficulty, and at exorbi
tant prices. If means are not provided for the manufacture of these knees, as
has been already sugg 1, thg work on gome of the vessels must be suspended.
.l Jur navy yards are ]i!ln-r,lﬂ_\‘ rovided with shops and storehouses for all the
other llw'.‘.l.'e‘.-ms‘ 1_.-.11 the 1illli':'l' sheds and shops connected with and necessary
or building ships are far from adequate to the wants of the navy which we
now have and will be compelled hereafter to maintain. . :
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essels built of timber, and particularly of unseasoned timber, much of which
we are compelled to use, will, when plated with iron, soon decay, u:.!d they can-

not he repaired at a reasonable cost; and notwithstanding some of the disad-

vantaces that attend iron vess 1s, ultimate economy will lead to llli".l‘. adoption,

more especially for the heavily armored ves 18 ‘llutl-mlml for sea service.

There are many purposes to which vessels of wood are a!l:i;mﬂ._;md Ihv__\'
will form no inconsiderable part of our navy for years to come; and for Q:vu} it
is proper that materials should be collected and stored, so that in case of a for-
eign war we may not be found unprepared. '

"It is earnestly recommended that preparations be made at some .-fmtnhlv place
for the construction of iron vessels, as it will require several years for the proper
tools and appliances to be gradually collected. ol .

The tools, machinery, and appliances used by the Bureau of Construction and
Repair in building and repairing ships in the navy _\‘::.1‘.‘..:' are nowinally pro-
vided by another burcau; and it is submitted that ]Il‘l'!‘:l“_"!‘ :x.il those :n-lu-lv‘s
actually nsed for the purposes of the cons! \"‘:1-"[‘:\111‘;11:!‘1 repair of vessels be esti-
mated for and provided by this burean. The estimates for t!l:‘.‘—‘l' objects ll.:l“.t:
alwavs been insufficient, and the deficiency has been supplied from the appro-
lll‘i.ll‘ilﬂl" for this bureau, and thus the estimates and expenses of one bureaun ap-
pear liecht, because a considerable portion of the expenses are p id by another.

[t iz again respectfully suggested that the corps of naval cor 'HL'E!-H"" bo
placed by law in respect 1ble connexion with the navy, there being no class of
persons employed in the naval serviee on whoma ;_'I.‘l‘ilit‘l.'.i"'-]lllll*l]liiil_\' is thrown,
or who influence the expenditure of so laree a sum of money, and on whose
gkill the efficiency of the navy more depends. 3 .

I would again respectfully rec ymmend an increase of compensation o the

clerks employed in this bureau, ;
Very respectfully, your obedient servant,

JOHUN LENTHALL, Chief of Dureau.

Hon. Gipeon WELLES, Secretary of the Navy.

BUREAU OF STEAM ENGINEERING.

Navy DEPARTMENT, BUREAU OF STEAM ENGINEERING,

October 12, 15t
gir: I have the honor to submit to the department the following remarks on
the present condition of the n]n'unim:ﬁ of this bureau: : e s
Of new work, there was contracted for in October and November of 1863
twenty pairs of screw engines, with cylinders of sixty inches di meter ;mﬂ Illm‘u
feet stroke of piston, all of which were to have been completed \\'._1!\'.n cightecn
months from date of contract. None of them have been erecte dinav 1] at
thie date, with the exception of the pair for the United States steamer Per :-.H‘HIl:l.
which will be ready for steam in abont six weeks; of the remainder, about six

struction, from the rough casting to erection in the shop. f 1
The screw engines of the United States steamer .\1:1“.1}\':1.-‘.;‘-1. |'lr-.~".:'.1n-c’.‘:me‘l
contracted for by Mr. John Ericsson, are now being erected in ‘.In“ vesst . I'hey
have eylinders of 100 inches diameter, with a stroke of ;lithm- of ! ur fi l|'T. .
Of the four pairs of srew-geared eugines, contracted for in September and
October, 1863, with eylinders of 100 inches diameter and a »_t"::kv of piston of
four feet, none are completed. They were to have im-n. finished in twelve
months from date of contract. They are in every stage of construction, froin

the rough castings to erection in the shop.

are ready for erection in the vessels, and the balance are in every stage of con-
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The serew engines of the wooden turreted vessels, Passaconomy, Quinsig-
amond, Kalamazoo, and Shackamaxon, are in progress of construction, and may
be considered about half finished. They were contracted for in December, 1863,
aud are built from the designs of Mr. John Baird, who is employed by the con-
tractors for that purpose, they being responsible for their successful operation.

New boilers are also in progress of construction for the Lancaster, Iroquois,
Minnesota,. three serew gunboats, and three paddle-wheel steamers of the Paul
Jones class. i

The above is all the contract work remaining unfinished.

The new work in progress at the navy yards consists of two pairs of screw
gunboat engines, with cylinders of thirty-six inches diameter and three feet stroke
of piston, at the Kittery navy yard ; four pairs of serew engines, with cylinders
of fifty inches diameter and three feet six inches stroke of piston, at the Boston
navy ._\'ru‘(l ; four pairs of screw engines, with cylinders of fifty inches diameter
and three feet six inches stroke of piston, at the New York navy yard; and
at the Washington navy yard, one pair of screw-geared engines, with cylinders
of 100 inches diameter and four feet stroke of piston, and one pair of screw
engines, with eylinders of sixty inches diameter and three feet stroke of piston.
T'his latter pair of engines is to replace the present ones in the United States
steamer Richmond, condemned by a board of survey.

The new work at the navy yards is being very slowly prosecuted. The re-
paira of the machinery of vessels in commission require a certain number of
workmen to be retained permanently, but as’ the amount of repairs fluctuate
from time to time, it is judicions cconomy to have new work ready on which
the men can be employed during the intervals of repairs.

The experiments which are being made at the New York navy yard by the
board of civilian experts, under the direction of the department, un a horizontal
fire-tube boiler and a vertical water-tube boiler, of the best proportions which
practice has thus far determined, both having the tubes arranged above the
furnaces to ascertain their relative efficiency for the naval service, are rapidly
progressing. A very great number of experiments has already been made, and
the vesults are of the most valuable characier. The board has not confined
itself to simply ascertaining the relative evaporative efficiency of the two types
of boilers as constructed, but have modified their proportions in every possible
way to determine the effect of such modification. It has also extended its in-
quiries into the effeet of different modes of managing the fires, of different rates
of combustion, of different forms and locations of steam jets in the smoke-pipe,
of different proportions of heating to grate surface, and of calorimeter to grate
surface. Iu brief, it aims, by means of these experiments, to treat the ﬁuiljcut
in an exhaustive manner, resolving in a purely praciical way all the questions con-
nected with the generation of steam in marine boilers of the two types exper-
imented ou,and which are conceded to be the only two proper for the naval serviee.

It will be some time before these experiments can be finished, and a final re-
port rendered ; but it is b lieved that the value of the results not only to the
navy, but to the whole world. will be so great as to warrant any amouut of time,
labor, and money that may be required to complete them in a thorough and
unexceptionable manner, for the eficiency of the boiler is the real basis of all
successful steam-engineering,

The experimeits directed by Congress for ascertaining, by practical means,
the relative economic efiiciency of steam used in a steam eneine with different
mengures of expansion, are making fair prog 3; but considerable time must
necessarily clapse before they can be completed and a report rendered. They
are being made by a board composed of gentlemen unconnceted with the navy,
and of the highest scientific and practical talent. The apparatus used is so ad-
mirably adapted for the purpose, that it is believed the results will be hy pererit-
ically accarate. It was devized by 3_\1:'. Horatio Allen, the prcsidc:;t of the
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board, and the experiments are conducted by him at the * Novelty Works,”
New York, assisted by a number of assistant engineers of the navy. The de-
termination of this question is the solution of the most important problem in
steam-engineering, and really underliez the whole industrial interest of the
world. Steam power is so extensively used for abridging manual labor, and for
producing effects to which no amount of manual labor would be competent, that
it may be said to be the bgsis of modern society and civilization ; and everything
which cheapens its cost, #fds to the comfort and development of the whole
human race. If an important economy of fuel can be obtained by high rates of
expansion, it is of the utmost consequence to the navy and mankiod to know
both the fact and the amount; if no considerable economy of fuel can be thus
obtained, it is none the less necegsary to know it, in order that the steam-engine
may be simplified, and its cost reduced.

The =olution of this problem in a manner so complete as to produce convie-
tion in all is tedious, laborious, and expensive. It cannot progress rapidly, nor
be done cheaply, and to those causes must be ascribed the fact that no experi-
ments of the kind have ever before been instituted. It is believed the present
experiments will give an answer to every question that can be put on the sub-
ject. They will be made with both bigh and low pressure steam, with steam
saturated and with steam superheated, with steam used with condensation and
without condensation, and with different kinds of valves. 'This brief enumera-
tion will show the extent and completeness to which it is designed to carry them,
and from it will easily be understood the labor and time involved.

While the above des d gpecial experiments on boilers and on the expan-
sion of steam are in progress, the bureau has lost no opportunity in experimenting
largely in the same direction with the boilers and engines of such of the naval
steamers as could be used for the purpose without interfering with their regular
service.

These experiments have the great advantage of being made on the largest
geale, and under the exact conditions of actual practice. They bave extended
to almost cvery type of marine boiler, and to cvery variety of boiler propor-
tion, kind of coal, and manner of consuming it; also, to a great variety of
steam-engines and valve gear, using steam with widely varyiog rates of expan-
gion, with great differences of pressure, and in both the saturated and super-
heated states. A complete record of these experiments will be found published
in two quarto volumes, with the title of “Experimental Researches in Steam
Engineering.” The bureau has been greatly governed in designing steam ma-
chinery by the practical information thus obtained, and the results given by
that machinery in competition with the numerons machinery designed by others
for the naval service has been such as to {ully sustain the soundness of the
principles deduced from the experiments.

The accommodations at the navy yards for the repairs and construction of
steam machinery are not sufficient for the requirements of the service. 'There
is a want of proper facilities for moving large masses about the yard and for
placiug them on board vessels. The accommodations for engineer’s stores are
very deficient, so much so that no proper storage can be made, or account kepk
of them, and great inconvenience, deterioration, and delays resuli, The ueces-
sity for storehouses and special storekeepers i¥ pressing; and it is respectully
suggested whether, in view of the very limited space occupied by the navy
yards, and of the enormous increase in the engincer department of the yards
caused by the transformation of a sailing into a steam navy, the space and
building now appropriated to the paymaster’s department could not, with great
advantage, be transferred to the engineer department. All that is wanted for
the paymaster’s stores is ordinary storehouses, and they can be provided out-
side the yards, as well as inside. The articles are neither heavy nor bulky,
and are easily transported. There is not only not the slightest necessity for




