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NEW LETTER-BOX INDICATOR.

A San Francisco, Cal., inventor has produced a novel
and complete time indicator for letter-boxes that will
give assistance and information to the general public
besides being of great benefit to the business world.
This indicator is the invention of D. S. Richardson,
superintendent of the San Francisco post office, to-
gether with others who have had much experience in
this branch of the government service.

The indicator can be attached to any ordinary street
letter-box, and will stand as much rough usage as the
box itself. Regarding the construction of the indica-
tor, its outer shell is a casting which takes the shape
and dimensions of the front of
the box to which it is attached.
Its depth is about two inches,
and its ornamental design adds
to the symmetry and general ap-
pearance of the ordinary letter-
box. A glass-covered slot, or
window, about one by six inch-
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equipment, it being designed for attachment toany
box now in use by the government.
HERBERT 1. BENNETT.

METHODS OF REVOLVING THE OPTICAL
APPARATUS FOR LIGHTHOUSES.
BY COL. D. P. HEAP.

Whenever a stretch of coast is to be lighted, it isnec-
essary to differentiate the lights from one another, so
that the mariner may know positively where the lights
visible to him are located, so that he may be able to
properly lay his course. To do this various methods
are possible : one by giving different colors to the
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es, adorns the front. An end-
less chain, or belt. passes im-

mediately behind this on thein-
side. The latter travels over the
two rollers and carries the time
announcements, which are dis-
played automatically and in
regular sequence before the little
window.

The mechanism is actuated by
a crank and lever leading from
a pawl and ratchet attachment
to the upper roller down to the
tray or drop door of the letter
box. The rollersare set in motion
by the simple act of opening
the box, which carries the belt
around just far enough to ex-
pose the next announcement or
time of the next collection.
The chain or belt is constructed so that it may be
adjusted for any number of collections, and the
card announcements may be easily changed to meet
any requirements of the service. A very novel device
has been introduced to overcome the difficulty re-
sulting from the broken and irregular time of in-
tervening Sundays and holidays for boxes from
which collections are made from five to thirty times a
day.

A box, for instance. from which twenty collec-
tions are made daily, will run automatically from
Monday morning until Saturday night, or six full
days. No attention whatever is required from the
collector during that time. On Saturday night the
collcetor moves a small lever which extends back-
ward from the indicator into the main chamber of
the letter box,and this throws an arm, very much
like a railroad semaphore, directly across the slot
opening, completely hiding the time announcement
behind it. Any announcement may be printed upon
the exposed arm of the semaphore, such as showing the
Sunday collection hours, or else calling attention to
the Sundayv and holiday time as shown on an ordinary
titne card just below.

The act of throwing this semaphore into position
disengages the gearing of the mechanism of the indi-
cator without actuating the latter or moving the roll-
ers. While the semaphore is up and exposed in the
slot, the mechanism of the indicator is resting, holding
itself in readiness for Monday morning and the next
week’s run. The last collector on Sunday night must
throw down the lever, which was put up by the last
collector on Saturday night, and then the hour of the
first collection on Monday morning is in plain view in
the slot. Not only does it show the collection hours,
but also when each collection will reazh the main post
office or point of distribution, and when it will be sent
out or dispatched fromn there to the trains or steamers.
It makes each box a complete little bureau of informa-
tion, besides acting as a check on the collector, and
does away with the old method of detecting irregulari-
ties by means of decoys. The indicator always an-
nounces advance time, and is somewhat like a Bundy
clock, tellingits own story to the public and postal offi-
cials who may be acting as spotters to detect any lack
of the faithful discharge of duties imposed on box col-
lectors. The lattcr are required to make but two mo-
tions a week to make the indicator automatic in every
detail, as the lever is thrown up on the last Saturday
night collection and thrown down again on the last
collection Sunday night. This duty is always to be
perforimed about midnight and when the fewest num-
ber of men are onduty. The day collectors have no
care in the matter whatever.

San Francisco, for example, has five mounted men
who take up the night mail from the boxes throughout
the entire city, and they would have to be charged
with the duty of changing the arm or semaphore on
Saturday and Sunday nights. Should they fail to do
so, the first callerin the morning would discover it by
the false time on the box. Its adoption does not cail
for the abandonment of any part of the present box
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lights, and another by some arrangement which will
make the light invisible at determined intervals. The
former method is accomplished by interposing red or
in some rare instances green glass screens in front of
the light; but it is objectionable, as the loss of light is
respectively 75 and 80 per eent, and, especially when
green glass is used, the color, under some conditions, is
difficult to distinguish from the ordinary light.

In the second method the light can be eclipsed by in-
terposing an opaque screen moved at regular intervals
by clockwork. During the obscuration, the light, of
course, is lost, but this method has the advantage of
economy and can be applied to any existing fixed
light without affecting its range of visibility. A num-
ber of lights in Delaware Bay are so arranged.

The method which gives the most powerful light is
to use an optical apparatus which will project a num-
ber of horizontal beams of light like the spokes of a
wheel, and then to revolve the apparatus.

It is evident that the observer, wherever situated,
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will see as many flashes during one revolution of the
apparatus as there are beams of light, and that these
flashes will be separated by intervals of darkness. It
is also evident that the power of these beams will vary
inversely as their number ; for example, if there are
but two bearws, each beam will be twice as powerful as
if there were four ; on the other hand, if the speed of
revolution of the apparatus in each case is the same,
the interval between flashes with two beams will be
twice as great asif four were used, which is a serious
defect when the speed of revolution is slow. as the
mariner may have to wait one or even two minutes
before he sees the flash, which is now the case in a
number of the lighthouses in this
country.

Before the invention of the
Fresnel lens, metallic reflectors
were used. Mr. Thomas Steven-
son describes a revolving light
of this character in ** Lighthouse
Illumination,” published in 1859.
The following is an extract :

**The characteristic require-
ments of a revolving light are
the alternation of light and dark-
ness in every azimuth. In the
catoptric system this is generally
effected by means of a revolving
frame, on which the reflectors
are placed, each having its own
lamp attached to it. Whenever.
by the revolution of the frame,
the axes of the reflectors are
pointed to the eye of a distant
observer, he receives the full
effect of the light. From this
description it is obvious that if
the revolving frame has four, six,
or eight faces, with one or more
reflectors on each, as shown in
plan and elevation, Figs. 1 and 2,
there will be constantly illuminated four, six, or eight
corresponding portions of the horizon; and as the
frame that supports the reflectors which produce
their corresponding beams of light revolves on its axis
through 360°, the luminous patches will, in like man-
ner, traverse along the distant horizon. The action of
the opticalagents in thisinstance must obviously differ
from that required for fixed lights.”

In this case the framework carrying the lights re-
volves around a central shaft, the power being applied
by means of a bevel gear at m.

With the advent of the Fresnel lens now in use a
special support became necessary. The first was known
as the chariot and it is still largely in use. It consists
of a steel ring supporting a number of wheels. The
base plate of the lens rests on these wheels, which, in
their turn, run on a steel track on top of the pedestal.
Other wheels with vertical axes are in contact with the
vertical collar and prevent lateral motion. This de-
vice answers well enough where slow speed is required,
but there is too much friction developed when the
speed is greater than one revolution per minute, espe-
cially with the heavy apparatus of the highest orders ;
moreover, the chariot wheels are expensive to manu-
facture, and the track on which they run soon becomes
deteriorated.

The late Brig.-Gen. James C. Duane, when he was
engineer of the third lighthouse district, devised a
pivot to support lenses of the fourth order and smaller.
This pivot, which was of hardened steel, rested on a
hardened steel plate, both being submerged in oil.
This materially reduced the friction, but the lateral
motion had to be prevented by a shaft running in a
brass collar, and there was considerable friction be-
tween the collar and shaft. In 1893 I substituted ball
bearings for the pivots, but retained the collar and
shaft, and thus did not reduce the friction as much as
was desirable. The necessary speed of rotation had in
the meantime much increased, in fact, the speed of
rotation of a ‘‘lightning light” was not infrequently
one complete revolution in ten seconds. To get this
speed with lenses weighing as much as three tons sup-
ported on chariot wheels was impossible without in-
creasing the power and size of the rotating apparatus
beyond reasonable limits.

The French engineers, Liowever, solved this problem
in a most satisfactory manner by supporting the lens
apparatus in & bath of mercury. This allowed the
use of ‘‘feux eclairs,” or *‘ lightning lights.”

I quote the following from a recent pamphlet of
Mr. W. T. Douglas, M. Inst. C. E.:

**Such was the position of affairs when the invention
of Mr. Bourdelles inaugurated a revolution the full
extent of which has perhaps hardly yet been realized,
for the ‘ feux eclairs,” with its mercury float rotation,
has, wherever it has been adopted, commended itseif
to the approval of the maritime world. It is univer-
sally admitted that, sufficient power being granted,
the fixed light is, from the point of view of visibility,
the light par excellence. It is kept constantly in view,
and abearing can be taken from it and a course steered
to it with absolute certainty when it is once picked
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