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UNITED STATES

PAaTENT OFFICE,

ALONZO GARTLEY, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO TIIE
UNITED GAS IMPROVEMENT COMPANY, OF SAME PLACE.

PHOTOMETER.

SPECIFICATION forming part of Letters Patent No. 611,623, dated October 4, 1898,
Application filed November 16, 1897, Serial Mo, 658,686, (No model.)

 To all whom it may concermn:

Be it known that I, ALONZO GARTLEY, a
citizen of the United States, residing in the
city of Philadelphia, in the county of Phila-
delphia and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Photometers, of which the following is a
gpecification.

Objectsof myinventionare toprovidea sim-
ple, durable, and accurate photometer which
may be readily manipulated and conveniently
operated, and to so construet, combine, and
arrange the various parts of the instrument
as that the sanie do not require frequent, dif-
ficult, or laborious adjustment.

My invention consists in the improvements
hereinafter described and claimed.

The nature, characteristic features, and
scope of my invention will be more fully un-
derstood from the following description, taken
in connection with the accompanying draw-
ings, forming part hereof, and in which—

Figure 1 is an elevational view of the com-
plete instrunient. Fig.2is a top or plan view
of the same. TFig. 3 is a side view of the
sight-box, showing part of the bar on which
it travels. Fig.4is an end view of the same,
showing a sectional view of the bar. Figs.

© 5,6, and 7 are respectively face, edge, and

30

sectional views of the mirror-carrier and its
accessories. Iigs. 8 and 9 are respectively a
plan and a part sectional and part elevational

" view of the adjustable gas standard and seal,

35

40

45

and Fig. 10 is a view illustrating details of
construction of the upper portion of the gas-
standard shown in Fig. 9.

In the drawings, o is a table or other suit-
able base or support. Upon this table are
standards or uprights b and ¥'. As, shown,
the lower part of each of these standards
comprises a tubular socket split near its top,
as shown at 0% Fig. 4, and provided with a
strap and binding-screw b%, and the upper
part of these standards comprises a post mov-
ably fitted to the described socket and pro-
vided with arms, as 0% In consequence of
this construction it follows that the stand-
ards are adjustable as to height and may be
clamped after adjustment by means of the
binding-screws b°. The arms b* carry paral-

lel rails ¢ ¢/, which may be angle-irons and
which are attached to the arms, for example,
by means of screws. These rails are provided
with a suitable scale, as ¢?, and constitute the
bar of the photometer.
and their supporting-arms is advantageous,
because these parts present comparatively
little surface from which light can be reflect-
ed, and, as is well known, the reflection of
light from surrounding objects would detract
from the accuracy of the instrument.

d are screens provided with suitable open-
ings and adapted to the rails ¢ ¢'.

e is a sight-box, shown as cylindrical in
form.
¢ in its curved walls for the admission of
the light from the sources which are to be
compared. This sight-box is mounted on a
carriage ¢%, that is provided with wheels
adapted to the rails cand ¢’. The cylindrical
form of the sight-box not only makes it very

The use of the rails 55

60

It is provided with openings ¢ and 65

70

compact, but also enables its center of gravity

to be brought comparatively near its wheel-
base, so that it is not likely to be upset or
derailed. One side of the sight-box is pro-
vided with a sight-tube or eyepiece ¢! and
is detachably held to place, as by a clip é°.
The interior of the sight-box is provided with
guides ¢f, which detachably hold a frame f,
Fig. 5, so that the frame f may be slid be-
tween the guides €%, and thus inserted in or
removed from the sight-box. The sight-box
is also provided with a pointer or index &,
that codperates with the scale ¢ Within
the frame f is journaled a mirror-carrier f'
in such manner thatit may be rotated around
its horizontal axis. The mirror-carrier is
provided with a thumb-nut /%, which projects

75

8o

85

from the rear side of the sight-box and con-

stitutes means by which the mirror-carrier
may be rotated. ] o

f?is a notched disk secured to the mirror-
carrier and cobperating with a detent
which serves to arrest and hold the mirror-
carrier in vertical position. .

On each side of the mirror-carrier is a mir-
ror f3, set at an inclination so as to properly
present the images for comparison to the eye.
The mirror-carrier f” is provided with a cen-
tral -aperture in which are mounted glass
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100
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disks f9, and between them a disk or disks
F, having different degrees of translucence.
Such a disk may be made of properly-pre-
pared paper or parchment having an oil spot
thereon. Wires /7, bent in the form of split
rings, are used for holding these parts to
place. Such wires by their own resiliency
serve for the accomplishment of this result
by engagement with a suitable flange.

From the foregoing desecription it will be
obvious that the mirror-carrier and parts con-
nected therewith may be turned through a
half-revolution by means of the thumb-nut
f? and without disturbing the rest of the in-
strument, which is advantageous, because it
enables the operator to take a number of
readings with the mirror-carrier turned to
present its-different sides to the respective
lights, and by taking the mean of these read-
ings accuracy is insured. Adjacent to the
ends of the rails ¢ ¢/, that constitute the pho-
tometer-bar and a little out of line therewith,
are located gas-standards ¢ and ¢'. These
gas-standards are supported on the table a
and are illustrated in Figs. 8, 9, and 10. In
said figures, ¢* is a socket constructed as
shown and seecured to the table a¢. From
this socket rises an exterior pipe ¢® and also
an interior pipe g%, which conveys gas. Be-
tween these pipes ¢® and g* depends an inter-
mediate pipe ¢% which communicates at its
top with a gas-bracket ¢% adapted to receive
either the standard-light or the burner which
is to be tested, according to the work which
the instrument is required to do. The space
between the exterior and interior pipes g®and
g* ig filled with mercury or other suitable
fluid—for example, to the height indicated by
the dotted line g"—and a petcock ¢g® may be
provided for use in renewing the mercury or
other fluid.

Fromtheforegoing description it is obvious
that the bracket ¢ and with it the pipe ¢,
may be elevated and depressed and also ro-
tated with respect to the other parts of the
standard. 'This is advantageous, because it
enables the operator to adjust the light prop-
erly in a vertical direction with respect to
the sight-box and also to turn the light out
of the way when he desires to use a candle-
balance, as will be hereinafter described.

g° and g% are collars fitted, respectively, to
the pipes g° and g% One of these collars is
provided with a lug and the other with an off-
set, as shown at ¢!, which serve to limit the
rotary motion of the bracket g°%. Raeh of
these collars is detachably clamped to the
part upon which it is mounted by means of
set-screws ¢ and ¢'®. In use the set-serew
g may be withdrawn and the pipe ¢g°and its
bracket adjusted vertically into correct posi-
tion through the collar ¢° whereupon the lat-
ter is locked to place by turning up the set-
serew g'®. Thusthe bracket is held at a proper
heightfromthetable. The bracket maythen
be turned into proper position, which may be

.determined, for example, by reference to the

plumb-lines 2 and 7/, the collar g'° being
freed from the support ¢® by the release of
its set-screw ¢ during this operation. After
the bracket ¢° has been turned into proper
position the collar g isshifted so as to bring
the notehed parts g into contact with each
other, as shown, whereupon the set-screw g*°
is again set up. After this adjustment has
once been made the bracket ¢ may be turned
baeck out of the way and again turned into
position for use, and this latter turning mo-
tion will be arrested at the proper time by
the notched portions g

The gas to be tested enters by way of pipe
1, which leads to the meter ¢/, mounted upon
the table ¢ and in plain sight of the opera-
tor. From the meter there are two valved
outlet-pipes 7?and %. The outlet-pipe 4* con-
duets the gas through the double dry gov-
ernor ¢* and thence past the micrometer-cock
% to the gas-standard ¢’. The other pipe ¢
conducts gas through the governor ¢° past the
micerometer-cock ¢7 to the gas-standard ¢, so

that by the proper manipulation of the valves.

the gas to be tested may be led to either end
of the instrument and all the gas connections,
as well as the other accessories of the instru-
ment, may be supported by the table a. The
valved standard gas-inlet pipe k& is tapped
into the pipe %, asshown, so that by the appro-
priate manipulation of the described valves
it is possible to lead the standard gas to
either of the gas-standards, as desired.

! are drip valves and outlets which are pro-
vided at suitable locations on the gas-pipes.

™ are posts or pins suitably mounted on
the table ¢ and adapted for the reception of
4 removable candle-balance n. The candle-
balance comprises a pivotal scale-beam that
carries one or more candles in proper posi-
tion with respect to the sight-box and is pro-
vided with a weightand scalen’. The stand-
ard »? of the candle-balance is made in two
parts, adjustable in respect to each other and
provided with a strap and binding-screw, as
has been described with reference to Fig. 4,
and to the standards b and &'. This con-
struction permits of the convenient adjust-
ment of the candle or candles into proper po-
sition..

The described photometer may be used in
the way usual with so-called ‘“Bunsen” pho-
tometers. However, I will add a brief de-
scription of one way of operating it. The
Argand burner shown at the left-hand end
of Fig. 1 is brought into the position indi-
cated in Fig. 2 and is standardized by com-
parison with the light of a standard candle
burning in the balance n. TFor this purpose
the supply and pressure of gas delivered to
the Argand burner are properly adjusted by
the means and adjustments described. The
required comparison of the lights is effected
by reference to the disk ¥', more particularly
to the spot thereon as reflected in the mirror
J% and to the position of the sight-box ¢ in re-
spect to the lights. The candle-balance is
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then removed and the light to be measured is
mounted on the right-hand bracket g®. The
latter is then turned into the position indi-
catedin Fig. 2and adjusted with respectto the
standard light and to the center of the light-
box by means of the adjustments herein fully
described. Comparison of the lights is then
made by reference to the images upon the mir-
ror f%and tothe distance of the lights from the
sight-box. Thecandle-powers corresponding
to various distances are ascertained usually
by reference to tables prepared for this pur-
pose. By turning the knob or thumb-nut f?
the disk I and mirror are turned or reversed
with respect to the lights, so that error on
the part of the operator is obviated and ac-
curacy is insured.

It will be obvious to those skilled in the art
to which my invention appertains that modi-
fications may be made in details without de-
parting from the spirit thereof. Hence I do
not limit myself to the precise constriction
and arrangement of parts hereinabove set
forth and illustrated in the accompanying
drawings; but,

Having thus described the nature and ob-
jects of my invention, what I claim as new,
and desire to secure by Letters Patent, is—

1.-In a photometer the combination with
parallel elevated tracks having a space be-
tween them of a sight-box provided with a
light-inlet aperture arranged between the
tracks, whereby reflected light is excluded
from the sight - box, substantially as de-
seribed.

2. In a photometer the combination of par-
allel tracks having an open space between
them, adjustable standards provided with
arms for supporting said tracks in elevated
position,and asight-box provided with wheels
adapted to said tracks and with a light-inlet
aperture arranged between said tracks, sub-
stantially as described. .

3. In a photometer the combination of
standards provided with diverging arms,
tracks applied totheendsof said arms where-
by a space is afforded between said tracks,
lights arranged between said tracks, and a

sight-box movable on said tracks and pro-
vided with a light-inlet aperture located be-
tween the tracks, substantially as described.

4. In a photometer the combination of a
photometer-bar, a gas-standard provided with .
a rotatable bracket, and adjustable inter-
locking collars, substantially as described,
for arresting the rotation of the bracket in
position for use, substantially as specified.

5. In a photometer the combination of an
interior gas-pipe, a fixed exterior pipe con-
stituting with the gas-pipe a chamber for a
fluid seal, an intermediate pipe depending
between the two first - mentioned pipes, a
bracket attached to the intermediate pipe,
and interlocking collars provided with set-
screws and constructed to Iimit the motion 63
of the gas-bracket, substantially as described.

6. In a photometer the combination of a
sight-box, a frame removably fitted to the in-
terior of the sight-box, and a mirror-carrier
revolubly fitted to said frame and provided 7o
with mirrors and disks, substantially as de-
seribed.

7. The combination in a photometer of a
sight-box, a mirror-carrier revolubly mount-
ed therein and provided with mirrors and 75
disks, and a notched wheel and detent for
arresting rotary motion of the carrier, sub-
stantially as described.

8. The combination in a photometer of a
sight-box, a mirror-carrier revolubly mount- 8o
ed therein, and means accessible from the
outside of the box for rotating the mirror-
carrier, substantially as deseribed.

9. The combination in a photometer of a -
sight-box provided with a detachable cover 85
and with guides, a frame adapted to said
guides, and a mirror-carrier and its accesso-
ries pivotally supported in said frame, sub-
stantially as desecribed,

In testimony whereof I have hereunto 90
signed my name,

5o
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ALONZO GARTLEY.

Witnesses:
. H. MAcMORRI1s,
THOS. A. JAMES,




