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AMSLER’'S POLAR PLANIMETER.

The Planimeter is used to measure the arca of any plane surface, whatever
the oatline may be.  Persons even who do not understand mathematics are
casily able to use it and arrive at the results much wore quickly than a skilfu)
mathematician employing the ordinary calculations.  ‘I'be accuracy of the
instrument surpasses all practical requirements.

We fornish three different styles of this instrument.

No. ¢ represents the Planimeter as designed 10 measure the area in
scpuare inches and decimals of a square inch, in its simplest form—it having
but one wheel ; the figures on this wheel represent units, the intermediate
graduations, tenths, and the vernier gives the hundredths,  Limit of measure-
ment, 10 sqnare ches.

No. 2.

Nu. 2 represents the same mstrument with the addition of the horizontal
wheel, the ligures on which mark the tens.  This instrument is superior 1o
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those having only one wheel, inasmuach as with one wheel it is necessary i
measuring areas of more than ten inches to add ten units to the resalt, and
also, in starting with an old reading, the Jimit of weasurement is so small (10)
that quite often the sccond reading is less than the first; then ten has to be
added to the second.  The areais given i sruare inches and decimals, read-
ing the same as in No. 1. Limit of measurement, roo square inches.
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No. 3.

No. 3 represents the Planimeter especially adapted for fwe purposes, and
s supplicd with the supplemental wheel.  in the first place this instrument is
arranged for measuring @reas and giving the results in various denominations of
value, such as srjuare metres, square millimeters, square feet and square inches, ‘
In the second place, when used in connection with the steam engine indicator, |
for measuring diagrams, it is so arranged that the readings give the everage
height of the diagram, at once, in fortieths of an inch, which, multiplied by the
{actor corresponding to the indicator spring in use, gives the mean pressure in
pounds per square mch,  The figures on the wheels of this instrument repre-
. sent different quanti Livs and values, according to the adjustment of the sliding
- bar. See general instructions for No. 3 on following pages. The numbers
engraved npon the sliding bar are used only in measuring areas of surfaces-

This instrument will measure surfaces of larger area than No. 1 or 2.
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: GENERAL INSTRUCTIONS.

I is necessary finst to make sure that the imstrament is in good condition.
"The roller-wheel ought to play easily without touching the vernier.  The pivots
ought to turn very easily, but withont dead motion or back-lash.  The needle
i point ought to project but very little.  “The outside edge of the roller-whecl
especially, is very delicate, and will bear neither the least injury or spot of rust |
upon its tolling surface. Tt is very necessary that the anus and tracer should I
© not be heny, and that if using No. 3, the sliding bar should be in its proper !
position.  Care should also be taken to have a flat even surface los the roller-
i wheel to travel upon.
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DIRECTIONS FOR USING THE PLANIMETER.

To finrl the area of a figure with No. v or 2, place the instrument on
the drawing (whether a plan or an indicator diagram}, in about the position
shown, that s to say, so as to allow perfect freedom of motion in every direction
in which it is necessary to move = sink the needle-pomt, P, a bttle, so that the
necclie will remain fixed, and place the weight upon ir.
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Then place the point of the tracer, I, upon any given point, say €), of the
outline of the figure to be measored, and cither adjust the wheels to their
respective zeros or take a first reading where they happen to stand - follow the
outline of the figure carefully with the tracer point, moving in the direction
taken by the hands of a watch, returning to the starting point ) ; then the
imdex must be read.

; If we are using a No, 1 Planimeter, and have started from zero, suppose
' we find that the highest figure on the roller wheel, D, that has passed by zero
- on the vernier is 2, which in this style of Planimeter represents units, and we
fincd the number of intermediate graduations that have also passed zero on the
vernier to be 4, then we find the number of the graduation on the vernier, k|
which exactly coincides with a graduation on the wheel 1o be 81 then we have
2.48 square inches as the area of drawing. If we start with an old reading
| mstead of from zero, the first reading should be deducted from the second
reading, then the dference represents the arez of the drawtng., I the amount
of the first reading should exceed that of the sccond, 1o shoulid be added to I
the second reading before subtracting.  If the figure is drawn Lo a seale,
multiply the result by the syuare of the scale for the actual contents of
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the surface which the drawing represents. If it is an indicator diagram. ansl
;owe have found the areas, as per above directions, to be 2.48, divide this by |
' the length of the diagram, which we will assume to he 4 inches, and we have

.62 inches as the average height ; multiply this by the scale or number of the
spring, which in this instance we will call 40, and we have 24.8 pounds as the
average pressure per square inch on the piston.
No. 2 15 used in the same manner as No. 1, but the care and trouble
incident to No. 1 is abviated by the use of the sccond wheel, G, which reg-
i isters the tens, avoiding the necessity of starting from zero, and makmg it
more desirable for measuring larger areas.
No. 315 somewhat differently manipulated, althongh the same general
principle pertains.  In the first place, the figures used for recording, represent
different quantities and values, according to the adjustiment of the shiding bar.

W T

It will I noticed that in this instrument the arm A, careying the tracer
peoint, is capable of being varied ir length.  This is for the purpose of regis-
tering the result in varions denominations of measurement, the value of which
are well known, such for mstance as square millimeters, square fect, sguare
i inches, ete., cle.  The sliding bar A, s graduvated with several vertical lines,
alongside of which is engraved the particalar valoe given to the smallest
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denomination that this instramment is capable of registering, which of course is
found on the yernier and is the unit of imeasurement.  [n measuring areas with
this instnuent, after the drawing is fastened to some flat surface, set the n-
strument, by loosening the clamp-screw S, and sliding the bar A, so that the
division representing the particular denomination of measurement which you
i desire the resull o be registered i, (o.0r [} in. for instanece), exactly coin-
! cides with the vertical Ime marked on the ner end of the sleeve H —at K
then fasten again the set screw S3 procecd then in the same manner as de-
scribed for Nos. 1 and 2.
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For instance, if on first reading, we find the figure 1, on the horizontal
wheel G, is opposite or is the highest number that has passed the fixed line J,
on the post, and that on the roller-wheel 1), 47 has passed zero on the vernier

1o, and that the number of the line on the vernier which coincides with a Jine
on the roller-wheel is 3, we will write 1,473 ; then afler tracing carcfully
the ontline of the drawing, following the directions of the hands of a watch,
returning to the starting point, (), the index must be again read., Suppose
that we find 2,361, the first reading must then be deducted from the second,
leaving in this case 888. Then in this case, 888 x o.01 = 888 sgnare inches,
i or if the bar is sct at the division marked 10,7} 888 x ro. == 8.880. square |
milluneters ; or if on division marked o.coor 7] ft., then 8838 x 0.0001r = |
0.0888 square feet.  Thus we have the area in any denomination we choose.
If the drawing is to a scale, muitiply the result by the square of the scale and
we have the actmal area of whatever the drawing represents.  To measure a
very large drawing it is necessary to place the needie point, P, on the inside of
its perimeter.  In this case, before making the subtraction, we must add to
the second reading the number which is found marked upon the npper side of
the shiding bar A, just above the diviston we are using at the time ; after which
proceed as before.  In measuring indicator diagrams with this instrument, n-
stead of placing some diviston on the shiding bar opposite the mark K, we
| proceed as follows :
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After the diagram is fastened to some flat surface, set the shiding bar, by
taking the whole length of the diagram measured on a hine parallel with the
atmospheric line, accurately between the steel points wpon the upper side of the
bar, then clasp the bar by means of the screw S, then place the mstrument in
position and irace the outlines as before, noting the figures as before, but in
this case the figures on the horizontal wheel stand tor bundlreds, while those on
the roller-wheel indicate tewns, the intermediate graduations units, and the
vernier gives the decimal.  ‘I'be result of the reading or readings will be the ,
mean height of the diagram in '™ of an inch. Suppose the readings to be !
as before, then 0" == 2.22 inches. 'This quotient multiplied by the vertical -
scale of the diagram will give the mean pressare per square inch excrted on
piston in pomkis ; thus, z.22 x 40 = 88.8. A simpler process is to multiply
the reading by the factor corresponding with the scale used, as for instance,
the factor of 4o scale is 1, and 88.8 x 1= 88.8, which 15 the mean pressure in
pounds per square inch on the piston.

I | 1 1 I ¢ ] J L 1

SPRINGS,.... - SR —
’ 8 12 16 z0 24 30 40 30 060 8o 100

-~

Facrors,.. ©.z ©0.3 ©0.4 0.5 0.6 0535 1.0 1.23 1.5 20 2.5

: i
Should different scales than these be required, the factor will be furnished |
therewith. |
1
!
PRICES. |
No. 1, — Single Wheel, German Silver, D caseeee it ciiiniaaveeeaaa-$20.00
“ 2, — Double ¢ " - P D PP T +)
be 3o -« AR o O reaeine 4 sisssiscrcerareaas 30.00
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TO 26 INCHES.

AN maGoTrit.

DIAN, ARKA. DIAM. AREA. DIAM. AREA. DIAM. g AREA.
& 000192 | 5. ;g.ag 12. 113.008 | 19. igg.ggg
000767 | - : . 115.466 | . 287.27:

g 003068 ?} 21.6476 i“ 1i7.859 i{f 2614
L o1z | B 33.6907 36 | 120277 34 ms;tg
% 7583 | .3 192.719 3| 298648
& 027612 | 5¢ 248506 | .56 | 125185 § 302.489
3 OMSB7 | ¥ 259673 | .y | 127677 . 306,355
& 076699 - 27.108¢ 95 130.192 4 310.245
N R 36 204648 | .36 | 135.297 4 | 318.090
3 b4 30.6797 | % | 137887 | 322063
} 19635 3% 319191 | 34 | 1403501 { 3 | 326061
& 248505 ) .4 33180 | .% | 143.139 g | 330.064
§ 306796 -5 344717 S 145.802 . 334.102
8 371994 | X 357848 | .3 | 148.49 ;5 338.164
W 37.1234 | . | 151.202 2| 34225
i A41787 | 7, 38.4846 | 14 153.938 | 21. 346.361
H | 518487 | g | 398713 | g | 1567 a6 | 360497
[ 601333 | .Y 412826 | ¢ | 159.485 4| a6e.657
i 5950292 - 42.7184 34 162,206 -3 J68.842
1. 7854 4 44.1787 N "4 165.13 % 363,051
% 96402 5% 45.6646 | .56 | 167.99 ? 367,285
. - X 471731 | ¥ 170.874 | - 371.543
4| 12272 % 4R7071 | .3 | 173782 | K | 375.826
5 | 14849 . 50.2656 | 15. 176.715 | 27. 480.134
2% | 16T Y’ g;.sm -34 179.273 :,? 33;;‘;
. 2.0739 o 4563 | . 182.655 | . 388.8:
_z 2.4053 .i‘ﬁ 55,0884 -§ 186.661 3% 393.203
.;‘ 2 76]2 - 56-7451 .2‘ 188.&,2 -'% 397-6%
- e . 58.4364 | . 191.748 ﬁ 402.03¢
w |Sees | K | oim) f | mes )| X e
. . - ‘ . - - . 7-
X | 39781 9. 63.6174 | .18 201.062 | 23. 415.477
34 | 4.4301 3% 653968 | .i¢ | 204216 | . f 420.004
% 4.9087 X 67.2008 3 207.3% -4 421.558
5 | 5419 34 69.0293 | 3¢ | 210598 | 3§ | 429.135
% | 5989 3% 708833 | g | 21385 1 ¥ 433‘-5;7
6.4918 -3 72.7390 | .54 217.077 § 438 364
-7A X 746631 | ¥ | 220354 | - 443.015
3.% ;-gg H 76.5888 | .% | 223.655 24:;4 , 44?.(;99
. . 10. 78.54 | 17. 226.981 | 452
¥ | 8.2938 -4 80.6158 | .14 | 230.331 % | 487.116
34 | 8.9482 X 835161 | K | 233.708 K| 461.881
% | 9.62m1 3 84.5400 | 3¢ | 237.105 36 | 466.638
56 | 10.3208 -% §6.5903 . 240.529 3% 471.436
X | 11.0447 -;(i 83.6643 g %g? § :;??89
A 90.76%8 | . PE : 07
Fo | | % | o2sss8 | K | 0048 | K | 493979
% |1maen | 95.0834 | 18.° | 25447 [25. 40087
. 41063 74 97.2055 | .34 | 238.0(8 | .3 -~ 495.798
K| 4. 74 94022 | K | 261387 | ¥ | 990.542
F| 15063 3% | 1016234 | 3% 265.183 B2 505.712
% | 16.9043 % | 1038691 | % | 28803 | % | 310706
¥ | 16.8002 4| 106.139%4 § WM | 34 | 515.726
) 377208 X 108.4343 | . 276117 B a20.769
% | 18.8665 A | 1i0.7637 | WK% 279 811 % 533.8438
26. 53093
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