68

THE QUEEN-SCHULTZ CHRONOSCOPE.

The Queen-Schultz Chronoscope made by the well-
known firm of Messrs. Queen and Company, 1010 Chest-
nut Street, Philadelphia, Penn., is a modification of
the chronoscope invented by Captain Schultz of
France for the purpose of measuring exceedingly small
intervals of time, and especially for measuring the ve-
locity of projectiles while traveling along the barrel of
a gun.

A drum, one meter in circumference, covered with
a coating of lamp black is driven by means of a
clock-train and weight so as to re-
volve once per second and at the
same time slowly advance longi-
tudinally. In front of the drum,
mounted on a support and actuated
by two magnets, is a standard tun-
ing-fork, vibrating 250 times a sec-
ond ; on one limb of this fork isa
quill which traces a line on the
blackened surface of the drum and
therefore will record 250 complete
vibrations for every revolution of
the drum.

A telescope with micrometer is
also attached to the tuning-fork
and each vibration of fork, traced
on the drum in form of a curve, can
be subdivided into 1,000 parts, thus
allowing readings to be made to
#3000 Of 1 second. On the support
with the tuning-fork is a small
pointer which traces a straight line
on the drum. This pointer has an
electrical connection with an accu-
rate chronometer, which at every 14 second closes the
circuit and causes the pointer to make a succession of
records on the revolving drum, these marks serving as
starting points to count the number of vibrations of
the tuning-fork, and to check them up every 4 second.

In order to measure the velocity of projectiles the
gun must be fitted along its bore with special electrical
circuit-breakers usually placed 1 foot apart. Each
circuit-breaker is so constructed that the current is in-
terrupted as the projectile passes, but is made again
before the projectile reaches the next breaker (1 foot
further on).

These breakers, with a suitable battery, are all in
one circuit with the primary of an induction coil. One
teruiinal of the secondary of the coil is grounded to the
frame’of the chronoscope, while the other terminal con-
sists of a fine point near the blackened surface of the
drum. Therefore, when the primary circuit is opened
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by the first circuit-breaker along the bore of the gun, the
spark induced in thesecondary of the induction-coil
jumps from the points to the revolving drum, leaving a
distinct mark on the blackened surface. As the next
circuit-breaker in the gun is passed, the spark again
passes to the drum ; and this operation is repeated for
every breaker along the gun-bore. Thus on the drum,
alongside of the inductions mmade by the tuning-fork,
will be recorded a succession of spots at certain dis-
tances from each other. The time elapsing between

any two of these spots can be calculated directly from
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the record which the tuning-fork made, and thus the
time (measured to the 1/250,000 part of a second) taken
by projectile in passing a known distance along the
gun-barrel calculated.
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ARTILLERY PRACTICE OF THE NATIONAL GUARD.

For want of a suitable range it is only within a com-
paratively recent period that the different batteries
comprising the artillery branch of the National Guard
of New York State have had an opportunity to perfect
themselves in accurate shooting. While the infantry
were provided with every possible convenience, such
as a rifle range in each armory, and the magnificent
grounds at Creedmoor, the artillery were apparently
sadly neglected. But this is now changed, and, con-
sidering the small amount of practice, the result of the
recent contest at the State artillery range at Camp
Townsend was most gratifying. In 1896 an impetus

Sighting a Grun.

AUGUST 4, 1900.

was given to good shooting by the resentation of the
‘‘ Flanagan Trophy,” and it has nce been won by
each of the three batteries composing the contestants.
The ' Trophy,” as it is familiarly called, is a bronze
figure of Napoleon, and, with its pedestal, is about six
and a half feet in height. It was donated by Captain
Flanagan, of the Second Battery, and the conditions
were that it was to be shot for one~ .uch year by the
First, Second and Sixth Batteries. The battery win-
ning holds the *“Trophy” for the term of one year, or
until the next contest, and the battery that is three
times a winner takes final posses-
sion of it. In """, it was won by
the First Battery, Major Wendel ;
in 1897 the Sixth Battery, Major
Olmstead, took possession of it,
while it has now been in the armory
of the Second Battery, Major Wil-
son, for two years, they having won
itin 1899and 1900. No contest took
place in 1898, the Spanish war claim-
ing all our attention. The target
has, heretofore, been placed at 1,000
yards, but in the last contest the
gunners had a chance to test their
accuracy to a nicety.

Col. N. B. Thurston, inspector of
ordnance on Gen. Roe’s staff, was
determined to bring out the fine
points of artillery shooting, and,
therefore, provided a range of 3,100
yards, almost 2 miles. When it is
remembered that these men had
never before sighted their pieces
and fired at anything beyond 1,000
yards, slightly over a half mile, the accuracy displayed
was remarkable. Sighting a gun at a black speck on
a white pateh in the distance and then planting a shell
within a few feet of that black speck is no easy matter,
and yet it was done repeatedly, one shot demolishing
the target, so that it had to be repaired, causing a long
wait. The target being so remote, the services of the
Signal Corps were called into play, and after each shot
a large amount of wigwagging told the result. The
guns used are the standard United States 3'2-inch
breech-loading rifle, the same gun that is furnished to
all the regular light artillery. In the contest each bat-
tery uses two guns, and twenty shots are fired in all, ten
from each gun. Ten shell and ten shrapnel are used,
the shell target having a bull’s-eye, while the shrapnel
is fired at an unbroken white mark. Target No. 1 is
20 X 12 feet, and No. 2 (shrapnel) measures 40 X 12 feet.

In the first instance, a hit consists of the shell going
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through the target and exploding on the other side, but
the shrapnel is totally different. In the war head of
this dangerous projectile are several rings of blind
holes, reminding one of woodpecker’s holes in a dead
tree. Each one of these holes means I second on the
fuse that runs around the inside, and just before in-
serting in the gun, a tool resembling an awl is driven
through one of tg%qq lloles, puncturing the fuse at the
desired point. It 1s aimmed to explode the shell a short
distance before reaching the mark, the explosion throw-
ing the numerous bullets and fragments over a large
area, spreading out jn shape similar to a cone. The
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PERFORATOR FOR PRINTING PRESSES.

time from the gun to the mark on this range was7
seconds, and, when one’s nerves are on a tension, wait-
ing for the shell to explode, 7 seconds seems a very long
period. As before stated, the winner on this range was
the Second Battery, making 197 points, theSixth gain-
ing 185, and the First 41. The First Battery fired on
June 15, the Second Battery on June19, and the Sixth
Battery on June 20. If the Second wins the *‘ Trophy ”
next year it will close the contest, as they will then
have been a winner three times.

We are indebted to Mr. G. E. Stonebridge, the
author of the article, for the accompanying photo-
graphs,

THE HONE AUTOMATIC FLOOD-GATE,

When it is considered how many disasters are caused
by the sudden overflowing of reservoirs and dauns, it is
not astonishing that inventors should
have endeavored to devise some mechan-
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water must pass over the box. Evidently the dam
can never drain below the top wall of the box. Back
pressure of the water is also prevented from hindering
the gate in its action. In the rear of the tank a door
is provided which can be easily drawn up to permit
complete drainage whenever desired. To increase the
stability of the gate as an integral part of the dam,
a broad flange extends from the sides of the gate into
the dam, and from the bottom of the gate into the
foundation upon which the gate rests, to prevent any
leakage. More extended information can be obtained
from Mr. W. I. Reedy, of 91 Illinois Street, Chicago,
I1L

A PERFORATOR FOR PRINTING PRESSES,

In printing bank-checks and similar stationery the
operations of printing and perforating have hitherto
been performed separately, thereby consuming no lit-
tle time and requiring considerable labor. A perforator
has been invented by Mr. Gustavus A.Evans, of Nelson.
British Columbia, by means of which the checks can
be printed and perforated at one operation. Fig.1
shows the device in perspective and Fig. 2 in cross-sec-
tion. Fig. 3 is a reduced view of the perforator as ap-
plied to a press.

The device consists of two parts, a bed-piece and a
punch-bar. The bed-piece is provided at its ends with
lags which are screwed to the top and bottomn edges of
the platen in the manner shown in Fig. 3. A series of
holes in the top of the bed-piece open at their inner
ends into a channel formed on the under side of the
bed-piece (Fig. 2), which channel serves to receive the
disks cut out of the paper, openings being provided
which lead from the ends of the channel to the face of
the bed-piece so that the disks can be discharged.

At its ends the punch-bar is provided with springs,
the lower of which is screwed to the bed-piece, and the
upper of which is formed with a V-shaped guide which
is designed to engage a correspondingly-shaped recess
in the bed-piece to insure correct perforations (Fig. 1).
The lower spring normally holds the punch-bar in
open position. On the under side of the punch-bar
are punches designed to register with the apertures in
the bed-piece when the impression is made. To release
the paper a slotted bar, spring-secured at its ends and
longitudinally movable, is mounted beneath the punch-
bar.

When the punch-bar moves into a closed position,
then the paper-releaser moves in contact with the bed-
piece, and is flattened out. As the paper extends over
the face of the bed-piece, the releaser engages the paper
at the closing of the platesand securely holds the paper
in place during the perforation. When the platen
opens, the punch-baris alsoopened by the lower spring
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previously mentioned, thus withdrawing the punches
from the paper. Thereleaser then returns to its normal
position, and in so doing cleans the punches.

The perforating device can be readily attached to the
end of the platen, so that the face of the tympan can be
brought almost level with the top face of the bed-piece,
rendering it possible to print close to the perforations,
if need be, without tearing the paper.

AN IMPROVED PACKING.
We present herewith an illustration of a novel pack-
ing invented by Wilbert Black, of 3917 Annunciation

A NEW PACKING.

Street, New Orleans, La., which packing can be
readily applied to the stuffing-boxes of hydraulic and
other plunger pumps in order to prevent the passage
of fluid in both directions.

The packing is here shown applied to a pump, the
barrel of which has a box, B, to which a gland, F, is
fitted. In the barrel a plunger, 4, reciprocates. The
bozx, B, contains a snugly-fitting thimble, C, which re.
ceives the plunger as well as an expansive spiral
spring bearing on the bottom of the box, B. A leather
washer, @, is interposed between the lower end of the
thimble and the bottom of the box. The upper end of
the thimble forms a seat for a leather packing-crimp,
D, turned down and engaged by the upper end of the
coiled spridg. Upon the crimp, D, a ring, F, is set,
which riug is held down by the gland, F, between the
thimble, C, and ring, £; and the inner portion of the

crimp is left free to accominodate itself to
the movements of the plunger. On the

ical means which would automatically
allow the surplus water to escape as soon
as the level would rise above a certain
height. The most racent contrivance of
this nature is tlie irvention of Mr. Henry
Hone, of Chicago, iil., who conceived his
idea while in charge of one of the moun-
tain-lakes of Colorado. Mr. Hone’s appa-
ratus presents many novel features of
construction, among which may be men-
tioned the means provided for discharg-
ing the water near the bottowm, without
draining the dam.

In the dam-wall a casing isset, which is
permanently closed at about its widdle
portion, leaving an open port below and
a space above, which is normally closed
by a door hinged to the partition. Se-
cured to the hinged door are chains pass-
ing over idlers and sekured to a valve slid-
ing vertically in guides so as to close or
open the port below the fixed partition.
Together with the partition and the
hinged door, the valve completely closes
the breach of the dam in which the cas-

compressing stroke of the plunger, the
crimp, D, is forced outward against the
plunger principally by the pressure de-
veloped within the barrel. On the return
stroke of the plunger, the crimp, D, is
forced by the spring against the plunger
to prevent the entrance of air into the
barrel during the outward movement of
the piston, the air being partially ex-
hausted within the barrel during the out-
ward stroke.
——— O P

‘The Protection of Dynaniite Magazines.,

Trials have beea made in France rel-
ative to the best method of building
dynamite magazines. One was con-
structed to hold 1,100 pounds of dynamite.
A gallery of communication 55 inches in
height and width was bent twice like a
hand brace and at the outlet ended in
the safety automatic plugging device.
This consisted, says The Engineering and
Mining Journal, of a prolongation of
the gallery through a mass of cement

ing is set.

The hinged door is arranged above the
normal level of the dam and is, therefore,
closed ordinarily. When, however, the
water rises above a certain height, the
pressure forces the door down, causing
the valve to be raised and the lower port
to be opened, and allowing the surplus
water rapidly to escape. As the level of
the water falls, the door swings back,
thus causing the valve to close the port.
To prevent the door from being thrown
so far forward that a return is impossible,
a stop is provided which limits the up-
ward movement of the valve.

It may happen that driftwood or other
obstructions may not permit a return of
the door, thus preventing the valve from
closing the port, and allowing the dam
to drain. The inventor, therefore, em-
ploys a box having an open top, but
standing around the port so that all

GATE CLOSED, SHOWING

RETAINING BOX.

| poured into an excavation made around
| jt. In front of this channel the plug,
which is of cylindrical shape, 48 inches
in height and width, is placed. Two-
thirds of its length is made of card-
board, or rather, leather board, and the
remainder of wood. The contents were
fired by electricity; a dull report was
heard and after a few minutes smoke
was observed to be issuing from the
orifice, and the experimment was declared
to be successful.

A SUCCESSFUL operation has just been
performed in St. Luke’s Hospital, New
York City. A tumor wasremovedfromthe
inside of the sheath of the spinal cord. It
was necessary to cut into six vertebrz,
and the patient was kept under anesthe-
ties for more than three hours. He was
operated upon after a number of German
specialists had pronounced that his ail-
ment was rheumatism,
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