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Reads M. E. P. direct from Indicator liagram, gives areas of regular or irreg-
ular circles or diagrams in square inches, feet and yards without any computation.
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The usual planimeter has a recordiu‘g wheel whose axis is parallel to the
tracer bar. The wheel scrapes along the' paper for all movements parallel to the
tracer bar, and records by rotating all movsments perpendicular to it. The instru-
ment to which we call attention acts on an entirely different principle. The wheel
(W) figure (1) rolls for all movements ?Parallel to the tracer bar, and its steel
spindle glides heneath rollers for all pex?)endicular movements. After tracing a
figure the result is read from the scale mext to the wheel; this scale being tri-
angular, has six graduated edges, any on(‘: of which can be brought next to the
wheel, thus permitting reading to be taken in the unit best suited to the work.
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The recording wheel of the Improved Willis Planimeter is made of -steel and
has a sharp edge, which takes firm hold upon the paper or material upon which
the instrument is operated, and the long steel shaft of this wheel glides freely be-
neath the rollers (R) and (S) (Fig. 1), which practically bear the weight of the
instrument, and make it absolutely frictionless. This construction gives great ease
of movement, and the instrument is handled as readily on a rough table as on
the finest paper. As the rotary movement is not registered, it is apparent that the
accuracy of the instrument is not affected by the character of the paper or ma-
terial upon which the instrument is operated, or by any slight reduction of the
diameter of the wheel or injury to the knife edge. This is one of the most impor-
tant points to be considered in the selection of a Planimeter, and after reading in
circulars that ‘‘ the edge of the recording wheel is extremely delicate, and will bear
neither injury nor the slightest spot of rust,” this feature will be appreciated.

Facility for packing has been obtained by detaching the wheel and scale frame
from the body of the instrument, so that the instrument packs neatly in a leather-
covered case, 1% x3% x9% (Fig. 2), which can be readily carried in the pocket.
The glass rod of the Willis Planimeter and the glass tube of the Lippincott have
been avoided, thus rendering the instrument thoroughly portable, and not liable

to breakage. -

FlI&. 2.

In every other Planimeter two delicate points are provided, generally at the
top of the instrument, for setting to the card length, one of these points being in
line with the axis of the radial bar, while the other is a continuation of the tracer-
point. If these points are not spaced to a nicety, or if either one or the tracer bar
is bent, the instrument must of necessity be proportionately inaccurate. We have
entirely overcome any possibility of error from this cause by the use of our de-
pressible pin (Figure 3). The pivot screw is made hollow, and by means of a small
knob a sharp point may be protruded for convenience in setting to the card length
while a small spiral spring normally holds it in a protected position after the set-
ting operation has been completed. It will thus be seen that any bending in the
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tracer point would be compensated for in every setting, and could therefore, occa-
sion no error. This is a most important improvement, and guarantees initial and

continued accuracy.
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FIG.'3.

The triangular scale can be readily detached by unscrewing the milled head
screw (N), (Fig. I), and any one of its six edges thereby brought next to the
wheel. The arms, body and frame of the instrument are all brass, full-nickeled;
the recording wheel, spindle, rollers, operating points and bearings are all finished
steel, and the instrument as a whole presents a neat and pleasing appearance.
It is strong and will stand hard usage. The details of its congstruction have been
carefully thought out by men who have had years of experience in building this class
of instruments. No vernier is provided, for the reason that it is believed that the
unavoidable error in tracing makes such a refinement unadvisable, and.that better
and more reliable decimal figures can be obtained by tracing the card two or three
times and dividing the total figure thus obtained by the number of times the card
is traced. In general it can be safely stated that the Planimeter is more reliable in
its readings than the cards it is called upon to trace, or the manual skill of the per-
son who traces them. Indicator cards are believed to be the severest test of the
accuracy of a Planimeter, and the following trial is given to show the accuracy of

the instrument on this class of work.

CARD No. 1 CARD No.2 CARD No. 3
M.E.F. H.P. M.E.P. H.P. M.E.P. H.P.
Calculated by 20 ordinates......... 43.85 831 7RI 52! 34.87 30.9
Amsler M.E.P. Planimeter.........| 43.81 828 17,9 524 34.71  30.7
Improved Willis Planimeter | o pal xqor O xmg RYoL S !
T A 43.62 #8271 18 521 34.87 314
Coffin Averaging instrument....... 43.75 829 17.9 9524 35.3  31.5

Card No. 1 from Marine Engines 38"x 54", at 6315 rev. p. m., 50 spring.
& 2 ‘“ Watts Campbell Corliss Engine, 18"x 36", at 62 rev. p. m., 40 spring.
38 2 ‘° Ball Automatic Engine, 10°x 12", at 310 rev. p. m., 60 spring.

* Read direct. All8ther horse powers calculated from M. E. P.
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Letters of recommendation are so easily obtained, and to scientific nien trean
so little, that it is thought best only to offer the following voluntary editorial notices:

LLOCOMOTIVE ENGINEER.

‘“’The instrument is a complete calculator of everything that has generally to be
computed in indicator cards, or of anything that requires superficial measurement.
The instrument will be a great convenience to men who require to figure up many

indicator diagrams, etc.”

ELECTRIC POWER.

‘ Mr. Willis has done a special favor to engineers by the invention of an in-
strument by which, with carefully calculated constants, the horse-power may be
read directly from the instrument after tracing the card. Many other applications
of the instrument may be made, such as reading from drawings of almost any scale.
It will be of special value in determining the mean value of daily-load diagrams, po-
tential curves, or current curves. Engineers who have been obliged to integrate

such curves in large numbers, will thoroughly appreciate the instrument, ete.”

AMERICAN MACHINIST. i
‘“One of the instruments which we have submitted to some severe tests proves
itself very accurate, and it is evident from its construction that wear which can affect

its accuracy will take place very slowly, if at all, etc.”

PROFESSOR D. §. JACOBUS, OF STEVENS INSTITUTE.

(Before the Detroit Meeting of American Society of Mechanical Engineers. )

“I have tested Mr. Willis’ Planimeter in various ways, and find that it does all
he claims for it. In running an engine test we ordinarily calculate horse-power
from hour to hour. In this class of work I know no instrument superior to the
one which Mr. Willis has devised, Another field for the instrument is with the
practical engine-runner, who would be taught to read horse-power direct from its
scale and keep a record from day to day, etc.”’

Publishing Office of ‘‘ Machinery,”’
Industrial Press, Publishers,
Nos. 411-413 Pearl St,, N. Y,
GENTLEMEN:—I have had your Planimeter for several months, and have used
it considerably in the endeavor to enlighten several engineers in the mysteries of
horse-power and the M.E.P. of their engines as well as measuring areas of irreg-
ular figures. I have found it very accurate and extremely convenient, and assure
you that I appreciate the ease with which it can be read. Wishing you every
success, I am, Yours truly,

FRED. H. COLVIN, Editor,
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A FEW USERS OF THE INSTRUMENT.

Bureau of Steam Engineering, U. S. Navy,
Washington, D. C.

Bureau of Steam Engineering, U. S. Navy,
Brooklyn.

U. S. Refrigerating and Ice-Making Plant,
Manila, P. I.

U. S. Naval Station, Bremerton, Wash.

Bureau of Construction and Repair, U. S.
Navy.

Bureau of Navigation, Naval Academy,
Annapolis, Md.

U. S. Engineer’s Office, Improvement of
Mississippi, Memphis, Tenn.

Water Commissioner’s Office, St. Louis.
Mo.

Johns Hopkins University, Baltimore, Md.

Stevens Institute, Hoboken, N, J.

Purdue University, Lafayette, Ind.

Vanderbilt University, Nashville, Tenn.

Columbia College, New York, N. Y.

Sheffield Scientific School, New Haven, Ct.

Armour Institute of Technology, Chi-
cago, I1l.

Mechanical Laboratory, Chase School of
Applied Mechanics, Cleveland, Ohio.

Agricultural and Mechanical College, Col-
lege Sta., Texas.

Edison Illuminating Co., Easton, Pa.

Westinghouse Electric & Mnfg. Co., Pitts-

burg, Pa.

Richmond Railway & Electric Co., Rich-
mond, Va.

Providence Steam Engineering Co., Prov-
idence, R. I.

Atlas Engine Works, Indianapolis, Ind.

United Gas Improvement Co., Philadel-
phia, Pa.

Consolidated Gas Co., Long Branch, N. J.

Los Angeles Railway Co., Los Angeles,

Cal.

Engineer’s Office, C. & O. Ry., Riche
mond, Va.

Susquehanna Coal Co., Wilkesbarre,
Pa. (2).

Retsoff Mining Co., Livonia Station, N. Y.
Diamond Match Co., Oshkosh, Mich.
Deane Steam Pump Co., Holyoke, Mass.
American Mfg. Co., Brooklyn, N. Y,
Indiana Bicycle Co., Indianapolis, Ind.
Falls Mnfg. Co., Oconto Falls, Wis,
Morrison & Cass'Paper Co., Tyrone, Pa.
N. Y. & Penna. Co., Clarion Mills, John-
sonburg, Pa.
William R. Trigg Shipbuilding Co., Rich-
mond, Va.
Hotel Royal, Poincianna, Palm Beach,
Fla,

-

York Cotton Mills, Yorkville, S. C.

Coe Brass Mfg. Co., Ansonia, Conn.

Tubular Dispatch Co,, New York City.

Pepperell Card & Paper Co., East Pep-
perell, Mass.

University of Minnesota, St. Anthony
Park, Minn,

Omaha Packing Co., South Omaha, Neb.

Sprague Electric Co , East Orange, N, ]J.

Missouri Edison Electric Co., St. Louis,
Mo.

Capt. Zalinski, U. S. A., New York City.

Chicago-Rockford Hosiery Co., Kenosha,
Wis.

Portland Gold Mining Co., Victor, Col.

Francis H. Leggett & Co.,, New York
City.

Bissell Carpet Sweeper Co., Grand Rap-
ids, Mich.

North Chicago Street Ry. Co., Chicago, I11.

C. & G. Cooper Co., Mount Vernon, Ohio.

San Diego Electric#y Co., San Diego,
Cal.

Astoria Iron Works, Astoria, Ore.

University of Nebraska, Lincoln, Neb.

Water and Light Department, Duluth,
Minn.

Illinois Car and Equipment Co., Hege-
wisch, I11.

American Straw Board Co., Anderson,
Ind.

Corcoran Scientific School, Washington,
DCL

De La Vergne Refrigerating Co., New
York City.

American Tin Plate Co., Joliet, Ill.

N. Y. Air Compressor Co., Arlington,
N

International Paper Co., Niagara Falls,
N, Y.

Ohio State University, Columbus, Ohio

Nashville Woolen Mills, Nashville, Tenn,

Citizens’ Electric Light Co., Salt Lake,
Utah,

College of Agriculture, Mesilla Park,
N. M.,

El1 Reno Mill Co., E1 Reno, Oklahoma.

Eureka Hill Mining Co., Eureka, Utah,

City of Moncton, Moncton, N. B.

Chas. Bailey, Saltillo, Mexico.

Queen City Oil Co., Toronto, Ont.

Dunn, Smith & Co., Auckland, N. Z,

F. X. Drolet, Quebec.

Alf. Rhodes, Natal, S. A.

Chas. Robinson, Melbourne, Australia.

Purcell Cotton Seed Oil Mills, Purcell,
Indian Ter.



DIRECTIONS FOR USE.

Place point “ B’ (Fig. 1) about the middle of area to be measured, and set point
*C” off at about right angles to (B). Move B to upper left-hand corner of figure.
Now, with the left hand move C either to right or left till wheel comes to zero of

- scale, and then press firmly into paper. Go around figure to the right with tracer
point ‘B, finishing exactly at starting point, and read instrument.

" With very large areas the wheel may come to the end of its travels before B
has returned to its starting point, and this will cause the wheel to scrape along the
paper and destroy the value of the reading. Starting at the upper left-hand corner
generally prevents this, but if it does not the figure will have to be divided into

two areas, to be measured separately and their sums taken.

FIG. 4.

FOR TMEAN EFFECTIVE PRESSURE.

Fig. 4. Turn scale next wheel which corresponds to the spring with which
indicator card is taken. Set points ‘A’ and ‘B’ to the length of card, as shown in
Fig. 4. Clamp with screw ‘“E.” Set wheel to zero. Go around card to the right,
and reading will be mean effective pressure in pounds—tenths of a pound can be
estimated by the eye. '

With very short cards (say 3 inches and under) it is best not to try to handle
the instrument with so short an arm, but to set points A and B to twice card length
and go over card twice.

When the decimal figures of the M.E.P. are needed go over card several times
without stopping tracer point B, and divide reading by the number of times. Thus,
say, stop on reaching the starting point the third time and divide reading by three,
and the decimal figures will be found reliable.

With the usual double card, the average M.E.P. of the two cards can be obtained
by setting points A and B to twice card length, starting at poinlt of intersection of
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