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Where do young college men get in a large On the U. S. Navy Airplane ington” and “Saratoga” was de- 
industrial organization? Have they °P- Carriers “Lexington” and “Sara- signed, built, and installed by 

ed one ae talent’ Is toga” the situation is met with Westinghouse— the organiza- 
, en - crystal control transmitters de- tion which in 1920 established 

IRPLANE carriers are a re signed to send on different wave | KDKA, the pioneer radio broad- 
A cent development in naval /ngths. Each plane’s receiving casting station of the world. 
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nes asters that calls of the dial on the transmit- 
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shown it can make radio history. history in its field. And Westinghouse, 
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ae eS ‘ Mi STONE & WEBSTER MEN KNOW THAT 

RAC IN Ve THE GROWTH OF A PUBLIC UTILITY 

Ge tas ON COMPANY DEPENDS ON ITS SUCCESS 

“ AX o IN SERVING THE PUBLIC. 
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“ HE storm broke early in the day, and by again. There was trouble to spare that night— 

night our lines were in a state of chaos. I everyone knew where to find it, and went out 

sat in the distribution office all through that to get their share. Swearing? Sure—Mad? Clean | 

night and watched the battle fought out. What through—who but a moron or fool giggles at a | 

kept those linemen on the job without food or blizzard—but happy? Every last one of them, 

sleep? It wasn’t wages——you can’t pay men for and fighting with all they had.” 

such losses—it was just plain love of the game —A Manager's Report 

—just fighting spirit—Stone & Webster Spirit 

—that kept them at it. They sensed the romance Stone & Webster men are recognized for the part they 

in it. Why, they stormed in there, beaten from play not only on the job but in the community. Wher- 

the towers by a 75 mile gale of sleet, soaking ever there is a Stone & Webster company, there you'll 

wet or frozen stiff, grousing like soldiers in a find a group of men) bound together by a common fel- 
f elinert hd mo thi th. 1 lowship, taking an active part in local affairs; working 

ron a ue ENE ammnine € cars, € tools, for civic betterment, helping to develop local industries. 

the wind, damning everything, till the cars were The Stone & Webster training fits its men for public 

replenished with gas and oil and they were off service. 
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Extending Our Visual Horizons 
A Description of the General Principles used in Television Broadcasting, giving some 

of the Problems to be Met before Successful Home Reception is Possible 

By R. DeWirr Jorpan, e’27, General Electric Company 

ELEVISION has as its goal the extension of man’s the intervening miles be shrouded in darkness or bathed 
T visual horizons. In myth and in fable, television is in sunshine. 
as old as man, but in practice its realms scarcely extend The needs of a television scheme are simply stated. 
beyond the four walls of a 20th century laboratory. The First there must be focussed on the object that it is desired 
genii and magi of our youthful reading gave to favored to represent pictorially at a distance, a machine, i. e, 
ancients this occult power of peering into the inner lives recorded, capable of differentiating between dark and 
of their fellow men. A bit of abracadabra accompanied by light, and sufficiently sensitive to transform these differ- 
a puff of smoke, or a flash of fire, and the activities of ences into usable energy. To all intents and purposes such 
ones neighbor became plainly _ a device must be a “mechanical 
visible even though he concealed i ; eye”. Second, there must be a 
himself behind walls of stone. Sr hick P | conducting medium between this 
Scientists of to-day have stripped | ny ree a | - “eye” and the third element 
the entire subject of its mysticism |% mee . he bs ii fe which is the receiver of the 
and have bottled up the “genii” hy gee in ry j i visual impulses generated at the 
within the sealed walls of the |sgea Ste BI Py Ales recording end. This conducting 
vacuum tube. 1] : x 9 | “as. it ; medium may be either the ordi- 

If we confine our attention VE Ne) ee ee a nary metallic circuit of the tele- 
to the meaning of the coined y L : | PAs graph or telephone, or it may 
word “television” (tele meaning | | | be the “ether” of the radio. The 
“at a distance” in the Greek, | a 5) Al television receiver must be cap- 
and vision meaning “seeing” in te} able of transforming visually the 
the Latin) we find that in a ~ ; varying stream of energy sent 
very broad sense “television”, or s cd out by the recorder, into a rea- 
“seeing at a distance” applies to THE PROJECTION APPARATUS sonably accurate and entirely the entire process of viewing gFif,1j,D%, Ef, Aleandenon sonsiting enwiner of the recognizable impression of the 
distant objects through a tele Cororton of Amenca with hi aut, KB. Ke viewing the distant object. ‘There is no 
scope or pair of field glasses, the image reproduced on the ground glass screen is 12 inches square. “black magic” in such a scheme. 
Looking at the moon through the large telescope in the Nothing can be included that is not based on engineering 
observatory on Mount Wilson would be a good example facts. Hence the television instrument of to-day must be 
of this conception of television. a delicately balanced thing of metal, wood, and glass. 

But television as we understand it to-day means to go Of primary importance in the development of a tele- 
beyond the range of vision even when normal sight be vision receiver is the consideration that it may be simplified 
aided by powerful optical instruments. There are no to the point where it can readily be used in the home of 
limitations to its far-reaching sight, extending as it does the average man. The recorder-transmitter of television 
to other lands and distant views. Nor does it matter if may be as elaborate and complicated as necessary, but the
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receiver must be as simple as the modern radio set that is transmitter is fundamentally important in the design of a 

so popular in the present-day home. television receiver. Naturally, the first solution that comes 

Television receivers may be worked out in a variety of to mind is that a synchronous motor shall be used on each 

ways according to well-known principles. Of primary machine, or that a special synchronizing wave be trans- 

importance is the initial choice of a light source. It is mitted, or an attempt be made to synchronize at the 

obvious that in order to distinguish between fine shadings picture frequency. However, where the goal of all effort 

of light and dark, such a light must be “inertialess”, that is simplicity of design and of operation, and where first 

cost is an item of considerable importance, the introduction 

re i Me: a of special devices tends to lead the result away from the 

: ee GME ee. tee a ; iy 8D ; J 

ee am Meh a greg re : desired end. The adoption of a standard electric motor 

os eed pis, Ok. eee made for household use and of an electric hand control 
Be 4 A . ipulatine i 

a ae ee ie . for manipulating its speed has been found after a little 

uve | 4 ee ractice and coordination between eye and hand to give @an Y P yi g 
MIN eRe ve Y ye | 2 the desired results, and such a scheme admirably adapts 

ae aie fa bn sé ee . . : : : e P 
2 Pn if a ae hl Aca e| itself to the simplified receiver. In special cases where 

= I ak (ite || the transmitting and receiving systems are on the same 
ae. i g g sy 

o a LU ower network the machines may be operated by 60-cycle a : P y be op y 60-cy 
H ee pe a f@| synchronous motors. 

; eae : wes, Speaking of television, Dr. E. F. W. Alexanderson 

: : ‘ says: “Such a system will consist of the television camera, 

i a ee the radio transmitter, and the television receiver in the 

ee ag os - home. Each of these elements is the subject for intensive 
a os eee : = 

study on the part of many investigators of to-day. More 

THE BROADCASTING STUDIO Le hotoelectri lls for the; cameea and 

Fig, 3: In broadcasting a play, it is, necessary to use_a camera, for each sensitive photoelectric cells tor the camera anc a more 
haractery and also one for ‘““props'” and other visual effects. The director cut ‘Ili ‘ fo : 5 

ghanicter, and also one for “props' ad other visual elects, The director eves rrilliant source of light for the projector are among the 
shiw chjete or the hands of the players. many things needed, but the principal difficulties that 

e Tay . : limit the use of television broadcasting at the present 
is, Huceuations of light een must pe instantaneous time are the unknown factors of radio transmission.” 

we full bril fancy ¥ total ae and a ai si, ede Feeling that the inauguration of television broadcasting 

“ators swath again is a frequently repeated cycle in tele- ould be the starting point of practical and popular tele- 

vision sek Be i has b dd vision the sponsors of WGY began regular television 

The items oF x i > ae: i fe wi ae broadcasts over this station early in the present year. 

‘0 bw a ternatives bey are the SS control eve sir The initial experiments were carried on from a laboratory 

py Prviessor Karolus Of ENpEls, and une NEE FED: ee transmitter on a wavelength of 37.8 meters with the 

each a "ab separate field “ ue nes. ere it 38 accompanying voice transmission on the regular wave- 
desired to ol pn a large ie ume ot ee ior propet= length of 379.5 meters of WGY. A part of the latter 

‘ON ia ote eo oN aaa Ope : t al ms arolus equipment consisted of a new type of projector antenna 

is preteranie. ne: ANON, AMPs 8, TESS DEL jant, but more used in tests between this country and Europe. This 

sensitive source of light, was developed several years ago 

and readily adapts itself to television work. While the Ra | ] | | 
i : . Sia 

Neon lamp does not compare with the Karolus light in ons | 

brillianey, it is more sensitive and easier to operate. It Na hy i \\ 
: LS IE 

can thus be readily seen how the Karolus light adapts H wy ] i | 

itself for use where projection upon a large screen is ne Cy 3 Et Bl 

desirable, for example, in the laboratory or exhibition hall, (C)} c ra 4 el ® 

while the Neon light is better adapted for use in the : 2 ‘| Cc) AN en 
ANC Pe AST | 

home. 
i a Ke h i Va | .. a 

, ion POS \ 
In connection with the design of a practical television (6 7k I y: . 

: ¢ : ae . ONG A WAN A oe 
receiver for the average home, there is a distinct choice DX SNE Van : VAY Wisma ee 

HN KU iN Ta 
to be made between three well-known systems of repro- RES) aa ir eco | eA, 

: . . (GR Ba. 
duction, the mirror drum which was the heart of [RIB i : 

Dr. Alexanderson’s first television system, the disk with 

lenses, and the disk with holes. For television repro- DIAGRAMMITIC SKETCH 
2 - Fig. 2: The television camera consists of three units, a cabinet containing a 

duction on a large scale, there may be certain. advantages 24-hole disk and a 1000 watt lamp as a light source, and two smaller cabinets 

: . cach housing a photoelectric cell with amplifier. 
to he obtained by using the mirror drum and the lens 

disk, but to quote Dr. Alexanderson “from the point of type of antenna has the advantage that useful radiation 

view of television in the home, a hole is more economical which would ordinarily be wasted backward and sidewise 

than a lens and 48 holes are more so than 48 lenses.” is saved and projected in the general direction where it 

The problem of synchronizing the receiver with the (Continued on page 76)
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What An Implement Engineer Thinks About 
Excerpts from an address by O. B. ZIMMERMAN, m’96, Experimental Department, International Harvester Company, 

before a meeting of the American Society of Mechanical Engineers at Kansas City 

N the pioneer days of farm implement making, the whereas in gumbo it might read 1,800 pounds, under 
ce inventions largely came from the farm hard conditions. 

from this and that mechanically minded farmer who, The binder may meet grain twelve inches high or six 
realizing a general and oppressive human need, had the feet. The grain may be standing up straight or it may 
genius to discover ways and means of meeting it. Now, ke lodged almost flat, so that the knife must barely 
however, the great majority of the significant - skim the ground. 
advances that give agriculture new types of oe The wheat crop may be 3 bushels per acre 
implements and more efficient and more dur- : a or 40 bushels and special yields of 80 bushels 
able models of developed machines come from "lll a per acre are met. The same machine must 
the designing departments of the farm imple- ae . = handle one extreme as well as it does the 
ment manufacturer. This busy world can’t ba V3 a" other. 

wait for the accident of genius; research has ome j The grain drill may be required to deposit 
taken the place of inspiration. ne evenly anywhere from a half bushel to four 

Broadly and practically speaking the mechan- Me = bushels of seed per acre, seed being of oats 
ization of agriculture is a new art. When we oe might mean the planting of 15 pounds per 
think of the fundamental dependence of ag- a acre minimum and of barley may require as 
riculture on the farm implement industry for . cas much as 340 pounds per acre. 
the means and agencies of production, and oS gY a What would be the effect on a farmer if 
of the vital interest of all men and industries i A his grain binder missed tying a few bundles 
in that relation, it seems strange that there ©. B. ZIMMERMAN per hour. The binder must tie with a per- 
is hardly a text bock available to the student of farm missible miss of only a fraction of one per cent, in 
implement designing. spite of the difficult physical variations. When the knotter 

For one thing, engineering talent may have been scarce is in good order, when no fault can be found with the 
and slow to develop in our industry because of the twine as to size or strength, one can count on not over 
presence of so many and so important variables in every one miss to 1,000 bundles. Whole days of operation are 
problem of farm implement designing. recorded without a miss. 

An automobile engine or transmission or device that In addition to these variable field conditions it should 
will function efficiently in Texas will probably function be remembered that we are in most cases dealing with a 
just as well in Maine, and so with a bridge, a pump, a peculiarly light weight product which is delicate to a 

steam engine, a lathe or any article of shop equipment. considerable degree. The ripe grain in the field must 

It is vastly different with a mobile farm implement. not be too roughly handled or shattering results, with 

Between Maine and Texas there may be a dozen or accompanying wastage. Such crops as peas or beans 

a score of variables in the contours, the soil, the climate, are particularly susceptible to injury in harvesting. If 

the crop or the deep rooted prejudices of the farmers that grain is handled by the thresher cylinder at too high 

must be met in designing a farm implement for nation’ speed, cracking results with loss in grading. If threshed 

wide use. too slowly, grain will not be removed and will be blown 

The area of mobile operation may be irregular in contour into the stack with noticeable loss. Similar delicacies 
and the ground may be soft, hard, stony, sandy, or sticky. must be considered when applying machinery to handling 

There are hillsides to deal with, flat lands, and valleys. corn, beets, potatoes. Undesirable bruising, skinning, or 

This machinery is subject at all times to weather conditions, other injury affects the keeping value as well as the 

to heat, cold, moisture, and dryness. It is therefore  saleability. 

obvious that the designer’s viewpoint is distinctly different If the entire range of machinery as applied to agri- 

from that of one who meets indoor conditions where there culture be reviewed, one cannot fail to see the extremes 

are far less jolting and shock-producing operations and in fine and coarse construction which must be met. 

where expansion, contraction, and resistance to rust seldom The delicate, high speed cream separator, which must 

appear as important pactors. not miss even a small fraction of one per cent of the 

Take for example a 14 inch plow, set to cut 6 inches cream present in the milk, is one type. The separator 

deep and draw it at three miles per hour. In light sandy when brought up to speed of 7,000 R. P.M. and allowed 
soil the dynamometer might read as low as 150 pounds, (Continued on page 74)
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An Unusual Method for Levelling 

Across A Wide River 
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THE HUDSON RIVER BRIDGE 

By H. A. Brau, ©20 

Assistant Engineer, Bridge Department, Port of New York Authority 

T is infrequent that the engineer is called upon to device as an essential part of their equipment. Two 

Tcain the elevations of points upon opposite shores eighteen-inch Wye levels equipped with a micrometer 

of a river such as the Hudson. It is infrequent because screw, a sensitive (5 second) bubble, and a very fine 

the Hudson has a width of thirty-six hundred feet and horizontal crosswire were used in the method described. 

is not crossed by a bridge nearer its mouth than Bear The specially designed target is shown in Fig. 1. It 

Mountain which is 48 miles upstream. Crossing this was cut from one piece of #20 gauge galvanized iron. 

river with levels at the site of the Fort Lee-Fort Washington The face was painted black with a horizontal white line 

bridge, now under construction, is more than infrequent. one inch wide drawn through the center of each of the 

| It is epochal because this crossing constitutes an important rectangles. The distance between the white lines was 

part of the ground-work required in the building of what 1.25 feet. A steel scale, reading to hundredths of a foot, 

will be a suspension bridge having the longest single span was riveted vertically between the rectangles. The distance 

in the world. from the center of the top rectangle to the zero of this 

When, in levelling, an occasion arises whereby the scale was carefully determined and found to be 0.875 feet. 

ordinary lengths of sights cannot be used, some scheme of _ This distance is known as 

reciprocal levelling must be adopted. Across such a water the scale factor. Each target 

gap as the Hudson River, the difficulties of obtaining 1 Tig 8 was identified by a number 

accuracy of results are almost appalling without the use {| 2 LL 1 painted upon it of a size cap- 

of geodetic instruments and methods. To lessen these | gs | able of being read through 

difficulties the New York Resident Engineer's office adopted £ gs 8 the distant instrument. 

an unusual scheme of observation for this reciprocal level q so & The sketch of Fig. 2 indi- 

| work, | ty, | cates the relative position of 

Several years ago the United States Coast and Geodetic | + the required equipment. A 

Survey, in making a connection of their first-order level 1 2 and D are the micrometer 

lines across the Mississippi River near New Orleans, used 6 levels, C and F are the 

a special method of observation in their reciprocal levels. _ I special targets. They are 

(See The Military Engineer, Vol. XIX, No. 105, May- ae ume De - screwed permanently in 

June 1927, H. G. Avers.) This method, slightly adapted i Target . place. The height of these 

but fundamentally the same, was used successfully to targets must be such that a 

cross the Hudson River at Fort Lee. level line of sight from either instrument will fall about 

The method described below was evolved from a desire midway between the rectangles. B and E are level rods 

to eliminate the necessity and difficulty of using the held in the ordinary manner upon the respective bench- 

movable target for the extremely long sights across water. marks. It will be noted that the points A-C-D-F form a 

The adopted scheme uses specially designed fixed targets parallelogram and are thus laid out in order that true 

the employment of which requires the simultaneous use reciprocal distances may be obtained. 

of level instruments having a micrometer screw levelling Observers stationed upon opposite banks of the river
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sight simultaneously on their distant targets. By means Using the fixed targets the poles supporting them may 

of the micrometer screw they set the horizontal crosswire be made any desired height or may be done away with 

of the instrument upon the center of the top rectangle entirely. The target may be attached to a tree or side 

and read the micrometer head. They then bring the ofa house, the only requirements being that the level line 

bubble back to the center of its vial by means of the of sight from both instruments shall intersect the target 

micrometer and, without sighting upon the distant target, about midway between the rectangles and that true 

again read the micrometer head. The center of the bottom reciprocal distances be adherred to as closely as possible. 

rectangle of the target is then brought into the line of In case of the Palisades instrument station the target was 
sight with the micrometer screw and a reading of the 

micrometer head once more taken. n 
These micrometer readings are means by which the Wa ae 1s 

distant rod readings may be calculated. This calculation Vy ae 7 Ci 

is based upon a simple proportion the general form of ws Cc “ °~ Eee 3 

which is as follows: : } A j eo 

x ToL T—L / S / TS 
— = ——_ or k = n ——_. B \ / ] | \ 
n T—B T—B_ ----(A) , ef ; \ 

Where T-Micrometer reading when sighting on top \ | 7 | 
rectangle. \ ! \ « dp. 

L—Micrometer reading when line of sight is \ f \ +} 
level. \ NL HY oo 

B—Micrometer reading when sighting on bot- he — ~ 
tom rectangle. ro (SS 4 

n=Distance between centers of rectangles ae f Fr 
(1.25. Feet) A Jaa 

x==Distance in feet from the center of the Uj I) 

ee rectangle to the intersection of the Fic, 2: Showing the relative positions of instruments and 
evel line of sight with the middle portion targets Ow either Gide of the five: 

of the target. 

The program of observations followed simultaneously fastened to the columns supporting the pavilion roof, 

from Opposite sides of the river takes from thirty to thirty- while the target on Fort Washington Point was fastened 
five minutes to complete. Observers start their readings ,, 4 4 y 4 post, sixteen feet high, guyed firmly with wire 
at a prearranged instant and carry-on as shown below. 444 turnbuckles. 

1. Take a rod reading upon the nearby benchmark. Needless to say, the corrections due to the curvature 

2. Sight upon the near target and read its scale. of the earth and refraction, as well as instrumental error, 
3. Focus upon the distant target and make micrometer are eliminated by the reciprocal level system. 

observations until ten observations of three readings each A copy of two typical sets of reciprocal level notes are 

have been completed. The time required to make three shown below. The data furnished by these two sets are 
micrometer readings is about 2 minutes. used to develop the necessary steps in the computations 

4. Take check readings of rod on near benchmark and required. 

scale Of nest target. RECIPROCAL LEVEL NOTES 
5. Upon receipt of the “alright” signal from the op- Set No. 5 

posite shore station, remove the instrument from its tripod Taree 6 Time: Backsigh ‘Sealevel “Mlievometer Readings 

and make the trip to that station. Upon arrival there Rod Sighted fe Mi GAUB.eM. Negs iarget “Top! evel Bottoii 

repeat the program identically. B.M. (N. Y.) 11:00 10.086 

Observations were made each day for three days. One ie Hote O.LGS 72.7 61.0 50.6 

day’s work consisted of two sets of ten observations each . 11:12 72.0 60.7 502 

for each instrument. 11:14 72.1 60.5 50.3 
There are several advantages in the use of this system 11:16 71.8 60.2 49.8 

of observation for reciprocal levels over long distances. As 11:18 71.6 60.0 49.9 
Mr. H. G. Avers states in his article in the Military 120 71.4 228 420 

Engineer, referred to previously, “With the movable co oe ya 

target, the principle errors of observation arises from 11:26 71.0 59.9 50.0 
the difficulty of setting the target into the line of sight 11:28 711 59.9 49.8 

when the bubble is exactly in the center of the vial. The #1 11:30 0.168 
observer is under the necessity of bringing the bubble B.M.(N. Y.) 11:33 10.086 

to the center, keeping it there, and signalling proper SUM 715.9 601.1 500.1 

instructions to the operator at the distant target. With Remarks: MEAN 71.59 60.11 50.01 

the fixed targets, the observer has only to manipulate his BM (N. Y.) Elev. = 12.750 Instrument — Buff #16143. 

instrument and the entire set of observations on the eR we Game. Saaaw Basel ee) sr, 

distant target can be made without changing his position. Weather — Mild, sunny, moderate Southerly breeze.
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Target or Time  Backsight Scale of Micrometer Readings 
Rod Sighted A. M. on B. M. Near Target Top Level Bottom 

B.M.(N.J.) 11:00 3.945 “ 
#2 11:04 0.246 
#1 11:10 57.0 51.6 35.4 a ecestetatinanrer ess ianacmmaassti 

11:14 58.2 51.1 365 |* Ce 
11:16 57.8 51.3 36.2 De oe eee i) ee 
11:18 57.5 51.3 36.1 ( i : a 
11:20 58.5 51.2 36.1 | weal pre ’ 2 
11:22 57.0 50.9 35.5 ar atte: Es | 
11:24 57.4 50.8 35.5 | RemMetes STS alleen ale 
11:26 37.4 50.6 36.2 |nleeaiane eee I ok T, 
11:28 57.8 50.6 35.8 |Report 

#2 11:31 0.246 eer ae : 

B.M.(N. J.) 11:35 3.945 Fic. 3: Fort Washington Point, N. Y., Instrument Station. 
SUM 576.6 510.8 359.8 Target No. 1 is on black and white pole at left of picture. 

MEAN 57.66 51.08 35.98 
Remarks: This completes the outline of the fieldwork. The next 

Bi Nl) Fee Fi RNOWN. Date a ea step is the determination of the difference in elevation 

Recorder — O. K. Murray. Station Occupied — Pal. N.J. between the New York and New Jersey benchmarks by 
Weather — Mild, fair, light S. W. breeze. “reducing” the field notes. 

RECIPROCAL LEVEL NOTES It is first necessary to translate the scale readings on the 

Set No. 6 targets into heights above the respective benchmarks in 

F cht , feet. To do this a mean value of the rod and scale Target or Time  Backsight — Scale of Micrometer Readings 
Rod Sighted A|M. on B.M. Near Target Top Level Bottom readings is obtained for both the New York and New 

B.M.(N. J.) 2:15 3.948 Mersey, shores: 
#2 baal 0.247 Thus, for the New York Target (#1): 
#1 2:20 67.9 60.6 46.2 ‘ 

9399 67.4 60.6 46.2 Mean rod reading — 10.084 
2:74 678 605 462 Mean scale reading = —0.166 

2:26 67.7 60.7 46.3 i 
2:28 678 60.8 46.2 / Difference equals 9.918 

2:30 67.5 60.6 46.4 Adding the Target Factor -+-0.876 

2:32 67.9 60.8 46.8 a te thes “Riedl Race? 
2:34 68.0 60.9 46.9 .793 is the “Rod Reading 
2:36 68.2 61.1 46.8 or height above the New York benchmark of the center 

2:38 68.3 61.0 46.8 of the top rectangle of target #1. 

#2 2:41 0.247 Likhewise, for the New Jersey Target (#2): 

B.M.(N. J.) 2:45 3.948 SUM 678.5 G07 464.8 Mean rod reading — 3.947 
: : : M | ding = —0.247 MEAN 67.85 60.76 46.48 SAY BEANE! TARDE 

Remarks: * 
— Difference equals 3.700 B. M. (N. J.) Elev. = UNKNOWN. Date — January 6, 1928. . 

Observer — D. G. Tippett. Instrument — Buff #16143. Adding the Target Factor --0.875 
Recorder — O. K. Murray. Station Occupied — Pal. N. J. a 
Weather — Clear, light S. W. breeze. 4.575 is the “Rod Reading” 

Target or Time — Backsight Scale of | Micrometer Readings or height above the New Jersey benchmark of the center 
Rod Sighted A.M, on BM, Near Target Top Level Bottom of the top rectangle of target #2. 

215 
B. are, x 10.082 0.163 Next must be computed the value of “x” from the 

#2 2:20 , 65.5 $3.3. 43.8 Micrometer readings by means of the proportion shown 

3.99 64.7. 53.5 44.2 previously in the formula (A). 

2:24 65.5 53.5 43.3 For Set 45 
ae ee 3 a New York New Jersey 
goes : ‘ es 71.59—60.11 57.66—5 1.08 2:30 65.2 533 44 y_ 495 - «= 125 _ 
2:32 65.3 53.6 43.5 , ‘ a 71.59—50.01 57.66—35.98 

= Be 6 Ho og — 
2:38 66.3 53.4 44.5 Hor Set 4£6 

#1 2:40 0.163 New York New Jersey 
B.M.(N. Y.) 3:45 10.082 . bs 65.40—53.55 e105 67.85—60.76 

SUM 654.0 535.5 438.1 ee =o os 
MEAN 65.40 53.55 43.81 65.40—43.81 67.85—46.48 

Remarks: x = 0.686 x= 0.415 
BM (N.Y) Blew = 12.750 Date — January & ae Using these values for “x” the distant rod readings are 

server — H. A. Blau. nstrument — Bu 16144. . 
Recorder__N. A. Caggiano. Station Occupied FWP, N.Y, Computed thusly: / 
Weather — Clear, mild $. W. breeze. (Continued on page 62)
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Utility Demands of A Modern Hospital 
| By D. W. NELson, m’20, 
| Instructor in Steam and Gas Engineering 

. 

| HE Wisconsin Legislature in 1920 authorized the In this hospital, ventilation of patients’ rooms is by 
. i : . : % % ‘ 1. 

) establishment of the Wisconsin General Hospital in open window supply. A special type of window is 

| connection with the Medical School of the University. used in which the air is admitted at the cross bar of 

The hospital was erected as a memorial to those who the sash, or at the top, or at both places. The sash draws 
| served in the World War. Its purpose is to supplement inward like a transom and the air flows upward without 

the existing resources of the state for care of patients, striking the patient. All toilet rooms, bath rooms, utility 

for education of physicians and nurses and for the advance (rr ee rn 
: . : semurs | "aren | cgucces! brew nany ene saver ma of medical knowledge. It has a bed capacity of about preomecmeenamaet ee BE PPD osnace 

three hundred. ee Tye Bo a ey 
The building, which was designed by Arthur Peabody, CF Ce) _ ST ear 

State Architect, has six stories and a basement and in H YY eB ire ee 
1 : Rt MESES SSH 

addition has a number of rooms on the roof which are H Oe eee 

used for patients requiring open air treatment. It is hy OBE UIA 
built of brick, with stone facings and cornices, and is ar fe ey i ee Crown ra 

of fire proof construction. The building contains about Pe EER he el We re 
LEGEND SES ee, ij 4 ‘LEGEND 

380 rooms, has a gross floor area of 132,000 sq. ft. and Se ee earex ta rae fl See: 
, ao: Beet roy © i) He ae tienen ono a gross cubical contents of 2,000,000 cu. ft. TESST ee ore ean an oe? BG Hevermmscmeane rons 

: . . =i eee Mo) gH 
Engineers who lay out and select mechanical equipment Sa merase grees i 2 i esas wae TES 

. . 30 oe i § 5:Suo me 
for such buildings have been handicapped because of the SR eapemaes i. Ji Cornette 

; 5 . ree mare 
scarcity of reliable information on the service requirements Ml econo rere” aaron : : za jf Efe Seam Leven 
of such an institution. Because this hospital was con- ane 

sidered to be very well equipped for its intended medical FIG. 2— Layout of Mechanical Equipment and Position of 

purpose, it was decided to determine its service require- Water Meters in Wisconsin General Hospital. 

ments for guidance of engineers working on the design . . . 
xe Age z rooms, and certain special treatment rooms, have mechanical 

of similar buildings. This study has been completed and Ve 
: . : : exhaust ventilation by means of four exhaust fans on the 

has been published in the Transactions of the American : . 
. : yas : roof. Except for the air supplied by one fan to several 

Society of Heating and Ventilating Engineers, Vol. 34, : 5 3 
lecture rooms on the sixth floor, there is no fresh air 

fom et a ee ae Pee oe Ee sapped ‘ta the building’ by mechanical scans Fens grace fe pane Rs Fa aOR Fas PT P| Of the 88 buildings connected to the central steam 

[resruarty | 252°] 316 | ¢05 | ea0| 266 | 376 | {at | ear {es | suo [254 a0e| az [2a is7lzi! heating plant of the University, this hospital is one of 
eset 2a ug [ie | sae sear [ene esel mee ge : 

[arr | 239 | 310 Last eee 369] 115 | 126 [zi4 | 302 | 544/662 | 196 | 285] 196 | three buildings that is heated by hot water. The system 
[earl [eal aot sees es aoa 7Leae aso TOS aa Lea ; : : Le 
[ wune—|203 | 200 | 6a] 70] 165 | 268 |103 | 119 |~22 | 26 | 710 | B16 [201 [2e5| 169] 236] 169/244] is a down feed type with forced circulation. The building 
[auiy—|2a5 {545 [60] 7s0f —|—Tio2 Tir [2] 51 | 64a) 754] 127 [eat [196] 211 | 14a val : _ pag 
essere eno na eee ment a2] 2 ue contains 36,000 sq. ft. of hot water radiation which gives 
[sePrember] 346 | 423 [71.0 | 676] 352/ 621 | 117 [136 | 95 |254 | 706 | &30] 254] 307] 2.30) 256) 166 | 236 | me 

focroser [367 |474| 754| 82] 381 | 45a] ie [iz fis2 ie ea 249] 224| 264] 71 [208] 99 Cu. ft. of gross space for each square foot of radiation. ‘ 
lnovenser [240 [436] 7a6| al 3241 aia|iz6 [iat [265 [or | sia le 339|227/261| 179 [276 : : . . 
ec 5 | S75 (ie66| 337 | 456| 195 [156 | 366 | 526 | tl a5 22 226| 287] 106 [256 The circulating pumps for the heating system are in 

fae iia Slate gtaralareleceee duplicate, each being capable of handling the entire load. 
364 | 607 | 886) 334) 385 134 | 202 | 269 | 539/583] 260/397] 224| 162/222] : : H 

Fe [as oat ase ah aS ce a Each pump which has a rating of 600 gallons per minute 
se [ atlas oa iT soll sa" ascl ne arlessleral eis [78 [2as laos |zesleasl male} is driven by a 7 h. p. motor. This gives a circulation 

FIG. 1— Daily Quantities — Average and Maximum Amounts of one gallon of water per hour for each square foot of 
Used per Patient-Day. hot water radiation installed. 

The water is heated by low pressure steam from the 

1928.* It is also available from the University of Wis- central plant and the heaters are in duplicate, each being 

| consin, Engineering Experiment Station Reprint No. 8. capable of heating 36,000 gallons per hour from 170 to 

It is hoped that similar studies will be made on other 190 degrees when supplied with steam at 3 Ib. pressure. 

| types of buildings such as offices and apartments. These heaters are the usual shell and tube type with the 

—_ water passing through the tubes. 

*“Utility Demands of a Modern Hospital” by G. L. Larson, The water for the hot water services of the building 
D. W. Nelson and R. A. Rose. University of Wisconsin, pre is heated by heaters of the same type. These are also in 
sented at the Annual Meeting of the A.S.H.V.E., New York, duplica ach havi . f heati 2000 gall 
N. Y., January, 1928. uplicate, each having a capacity of heating 2 gallons



52 The WISCONSIN ENGINEER Volume 33, No. 2 

per hour from 50 to 180 degrees when supplied with is installed a turbo-generator for the exclusive service of 
steam at 5 Ib. pressure. The storage tank has a capacity the hospital in case the usual source of power fails. 
of 1200 gallons. For circulating the hot water to the Meters were installed where necessary and daily readings 

various fixtures in the building, duplicate pumps are used. were taken over a period of sixteen months of the follow- 

Each has a capacity of 90 gallons per minute and is driven ing: city water, hot water, lake water, steam for heating 

by a 3 hop. motor. Either pump may also be used as a hot water, steam for heating building, ice produced, city 

booster pump if the city water pressure drops to a point gas and electricity used for lighting and for power. In 

where boosting is necessary. addition to the regular type of water meters on which 

Due to the fact that Madison city water has hardness were read the daily items, indicating and recording flow 

of about 22 grains per gallon, all hot service water is meters were installed on the city water and hot water 

softened. There are two lines. Fig. 2 shows typical 

Zeolite units installed, each 7 = daily charts of these meters. 

having a softening capacity Baye The flow meters served as 

of 24,000 gallons in 24 hrs. & PSS = = a check on the continued 

with a maximum = rate of : BZ SE SEY Sag accuracy of the water meters 

softening of 4000 gallons Vy SM t NSE and gave a means of study- 
per hr. Under the average “if? My SEBS SA\e ing the distribution of the 

condition of operation, it is We EN Lie water requirements through 

necessary to regenerate each Uhhh Ml, He a eee \\ the day. 

unit once per 24 hrs. A oa Hf ME VB a The meters installed to 

considerable amount of Tr & ae \\ ca \\b measure the quantities of 

water is used in’ flushing [og + eT Tse) § ee rl wi] water and steam used were 
these softeners and the total LH cee aie OE - eT] ; removed and tested for ac’ 

water per patient used in \\V Bc 8 2, Hh curacy of registration against 

this building will, therefore, a AR IT) Wi? = weighed quantities of water 
be greater than the amount Koo bee frequently enough to insure 
to be expected in a building s® ie 2 Seat i MREZ®G their accuracy throughout 
not having softeners. It i le SIN the sixteen months’ period of 
should also be noted that Ro Gye ES Ye data taking. If any repairs 
there is no laundry in con- yg ‘e were made to a meter, it 
nection with this building 4 I) ‘ dg ror RA i was tested upon removal and 

and allowance will have to Rey {-{-t: ae oregacen A i again before replacing in 

be made for additional water ae wr, ee A HL oo service, so as to have a 
sori i 5 ses i AY gown constaerotco REEL ETI] | . . 
consumption when a hospital As Wig EE Cm Te | record of its accuracy at 

ith a la is considere Ss Se evccrne SSN Au ; with a laundry is considered. Ae PES RO) / all times. 
This building has two . Ee Gol a Table 1 shows a summary 

sources of water supply. The ose 4 of the results of the daily 
| cold water to all toilets, Pee readings on a patient-day 

utility closets, slop sinks, and NS ee basis. These figures were 

hose bibs is termed “lake arrived at by dividing the 

water” and is supplied from FIG. 3— Typical Flow Chart for City and Hot Water. daily quantity of an item 
Lake Mendota by the Uni- by the number of patients 

versity pumping station. All other water used is supplied in the hospital on that day. Two columns are given under 

from the city mains and is termed “city water”. None of each item, one for an average and one for the maximum 

the “lake water” is heated, and only “hot water” is softened. day in each month. 

Installed in the basement of the building is a 15-ton A considerable increase in the quantity of water used 

capacity motor-driven carbon dioxide refrigerating machine. was found in the last eight months of the period as com- 

This machine has an ice-making capacity of thirty 60-lb. pared to that in the first eight months. The only direct 

cakes of ice per day in addition to the capacity necessary cause for this seems to have been an increase in water 

to cool the cold storage rooms adjacent to the main pressure in the main serving the University district when 

kitchen, and to cool the seventeen small boxes in the diet the west side reservoir was put in service by the city 

kitchens and other parts of the building. water department in September 1926. This increased 

There are two major electrical circuits. One circuit pressure caused more water to be used through faucets, ” 

supplies the current for lights, physiotherapy apparatus, through drinking fountains, by the x-ray developing 
x-ray machines, and the small motors that are usually machines, by the water sterilizing equipment and by the 

connected to lighting circuits. The other circuit supplies refrigeration machine. There is a total of about seven 

power to elevators, pumps, fan motors, refrigerators, etc. hundred outlets of various sizes 1 inch and smaller, con- 

There are two passenger elevators and a service elevator. trolled for intermittent use either by faucets or valves. 

In the central heating station of the University, there (Continued on page 72)
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Decimal Point Determination in 
Slide Rule Operation 

By J. T. Roop, Professor of Electrical Engineering 

HE location of the decimal point in slide rule manip- for each time it is so used, (b) count its positive digits 
T ulation is a problem which troubles many engineers. or its negatvie zeros over as many times as the given 
The following method supplies a simple, quick way for power. To place the decimal point add up all the 

| determining the location of the decimal point with absolute positive digits and subtract the negative checks and the 
| exactness in even the most complicated computations. negative zeros and point off the result as the number 

I. Multiplication. Fundamental Theory. of decimal places. 
If the rule is set for the following two-figure multi- Example: 

plications: V-—-V— VV—-Vv Vv 
Vv > sa (3.14) *& (006 25 4K 2,365—? 
2X80 = 160 (1) This article appeared in Digit progression = 1390 

\sea 86 (2) the November, 1921, issue of pout? nie —4 

the following points will be noted: First, rae edi aie meee I. Division. Fundamental Theory. 
that in example (1) the slide projects to ber, 1926. The article was (In division projection to the right or 
the left of the rule, and the number 4 . left of the rule is handled in the same 

of places or digits in the answer to left eiensiaically eceted, dnd manner as in multiplication.) If the 

of the decimal point is equal to the sum we shad many requests jor following simple divisions are performed | 

of the number of digits to the left of copies of the issues in whic on the rule: 
the decimal point in the two numbers # appeared. In aesiey Vv Vv 
multiplied together. Second, the slide in & populer request, we habe 40 7 Ot . : condensed the article some- —=8. (6) — = .08 example (2) projects to the right, and : 5 5 a what from its original form, D: 3 the number of places or digits in the ren / 3 and are reprinting it here Vv Vv 
answer is equal to one less than the sum . Vv Vv 
of the number of digits to the left of BeaHt: 50 205 
the decimal point in the two numbers The method described by owes 15 (6) —=— 25 
multiplied together. ae Rood Nas pen 4 .004 

a : te sand used in many of the classes ous = Similarly — “ multiplications in the aici schol. the accompanying rule for division is 
2.0008 = .0016 (3) Tue Eprror. readily established. (1) Against the first 

ve term in the numerator place a positive 
2.0004 = .0008 (4) check, (2) perform the division of the 

the following points will be noted: First, that the slide term or terms. (3) As a positive count, sum up (a) the 
projects to the left in example (3), and that the number positive digits in the numerator, (b) the negative checks 
of places or digits in the answer is equal to the number in the denominator, and (c) the negative zeros in the 
of digits to the left of the decimal point minus the denominator. (4) As a negative count sum up (a) the 
number of (negative) zeros to the right of the decimal positive digits in the denominator, (b) the negative checks 
point in the two numbers multiplied together. Second, in the numerator, and (c) the negative zeros in the 
that the slide in example (4), projects to the right, and numerator. (5) The sum gives, (a) if positive, the 
that the number of places in the answer is one less than number of digits to the left of the decimal point in the 
the number of digits to the left of the decimal point answer, (b) if negative the number of zeros to the right 
minus the number of negatives zeros in the two numbers of the decimal point before the first significant figure. 
multiplied together. Example: 

In general, then, with any series of multiplication we . % 
can proceed as follows: (1) Place a positive check (Vv) A472 X17-8X1,8740 X 000945 X (0018)? 
over the first number. (2) Perform the successive oper- (3.14)? X33 X84.9X (0015)? 8.45 
ation, placing over each term a positive check (\/) if —V — v —v Vv 
the slide projects to the left, and a negative check (—) Digit progression = 8740 
if it projects to the right. In case a term is raised to an 1. Positive; Sum of 
integral power, (a) use this term as many times as a Positive digits in numerator __.__----__10 
multiplier as its power, placing against it a proper check (Continued on page 70)
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CHI EPSILON HOLDS NATIONAL J}. Armstrong, L. Berg, W. Bliffert, E. C. M. A. HOLDS CONVENTION 

CONVENTION AT WISCONSIN J. Dahlman, J. Davidson, R. Henkel, AT NEBRASKA 

The national conclave of Chi Epsii L. F. Hillis, M. B. Hunder, O. J. The eighth annual convention of 

lon, honorary civil engineering frater- Knechtges, C. Lyneis, B. F. Ludowise, the Engineering College Magazines 

nity, was held at the Memorial Union H. W. Mohr, J. Oakey, Leo Pratt, Associated was held at Lincoln, Ne- 

Building, November 3, the Wisconsin J. A. Ruedt, R. Slaby, E. Schlondrop, braska, October 25 to 27, the Nebras- 

chapter acting as host. The program and C. K. Stevens. ka Blue Print being host. Prof. L. F. 

included a business session in the Van Hagan, national chairman of the 

morning, attendance at the Wisconsin- association, E. A. Wegner, business 

Alabama game, and a banquet in the It HAPPENED AT SUMMER. CAME manager, and Marvin Hersh, editor, 

evening. Prof. Wesle: “Peterson, I bet you've oF the Wisconsin Engineer, were the 

The Wisconsin chapter announces been sleeping in your tent all morn- Wisconsin representatives. 

the election of the following senior !8- The Wisconsin Engineer was award- 

civils: Leo Janicki, Otto Wehrle, H. Pete: “Excuse me sir. I never bet.” eq first place among twenty-one mag- 

S. Hahn, John Beran, A. A. Arm- ee azines for its Alumni Notes section 

strong, and F. A. Fischer. A. L CH. E. REORGANIZES and also an honorable mention for 

TAU RETA. Pi “ELECTIONS On October 24th, twenty interested its editorials. 

Tau Beta Pi announces the follow- Chemical, Engineers mee Ge Coe “Recon 
. : ‘ ical Engineering building and suc A PERFECT RECOMMENDATION 
ing elections to membership: : ae . P al Scout from G. Ee “Hi 

Seniors: A. J. Armstrong, L. W. ceeded in reorganizing the local chap exsonne m G. E.: ow 

Eastwood, H. 8. Hahn, L. F. Hillis, (@* Of A. 1 Ch. E. This one of the about this man Jones, is he steady? 
HG Hyland, L. C. Janicke, O. J. several societies has been inactive for Professor Hyland: Tl say he is. 

Knechtses. CG. A. Kuehl, D. H. the past two years and the Chemicals If he was any steadier he'd be motion- 

Kuenzli, J. A. Kulp, L. B. Mangnus, felt that they must revive their chapter less. 

J. N. McGovern, J. A. Oakey, H. E. for their own mutual good. g — 
Rex. T. T. Ricks. H. L. Stokes, A. H. The officers elected are: President, AZIMUTH CITY IMPROVEMENTS 

Schoots, O. W. "Wehrle and W. C. E. C. Ragatz; Vice-president, Cc. B. An announcement coming from 

Ziehlsdorff. > Zimmerman; Secretary, T. T. Rick; — Prof, Ray S. Owen's office tells us 

Juniorer GL ©. Roeming and T, A, Treasurer, R. Casselman; and Ser- that Azimuth City, that metropolis of 
‘Geikeman. : geant-atarms, R. Mc Farlane. Senior vacationing Civil Engineers, is due to 

oe and Junior members to Polygon were have some improvements befote next 

A. S. C. E. INITIATES also elected in the persons of H. summer. There are deemed necessary 

The commotion which occurred on Gustafson and J. Lacher, respectively. so that this city may compete with 
the campus last October 18th was pea other progressive cities. The Civils 

merely the natural outcome which can NO SOUND IN A VACUUM must have their little comforts. 

be expected when thirty engineers Prof. Kahlenberg: “Why don’t you It is planned to erect a flag pole 

serenade the Law School by way of answer my question?” on: the spon and 7 ince "t the 
salts Gont : ° a . _ mess hall and office buildings. It is 

The men who had applied for en pen we an Ee also planned to extend the triangula- 

membership met on the Law School Louie: “Well, you don’t expect me Hon net, one quadrilateral towards 

steps and were met by a group of h 5 \ as here, d 3” Madison. 

older members who blindfolded them SO CREREE ra ttlerwayryprnerey Soames —— 

and conducted them on a tour of the TT A SCOTCHMAN OU?T-SCOTCHED 

campus, serenading the Women’s dor- THREE ENGINEERS MAKE A Scotch traveling salesman, held 

mitories and the Law School's evening PHI ETA SIGMA up in the Orkney Islands by a bad 

occupants. After the tour they were Phi Eta Sigma, Honorary Freshman storm, telegraphed to his firm in 

conducted back to the Engineering Fraternity included three engineers in | Aberdeen: “Marooned here by storm 
building where full membership in its recent elections. The men are: wire instructions.” 

A.S.C.E. was conferred on them. Arnold F. Meyer, mechanical; Leo F. The reply came: “Start summer va- 

The men initiated are: J. Arnold, Losak, civil, and Jack Essock, chemical. cation as from yesterday.”
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SOPHOMORES MAKE HIGH HOST OF MECHANICALS JOIN PI TAU SIGMA ELECTS SEVEN 
HONORS AND HONORS A. S. M. EL MECHANICALS 
a in the recent announce- Thirty-four mechanical engineers Six junior and two senior mechan- 

hens of men making Sophomore high were initiated into the local student ical engineers were recently elected to 
poner and honors were a large num- chapter of the American Society of Pi Tau Sigma, National Honorary 

e 4 Soe High honors are Mechanical Engineers on October 25th. | Mechanical Engineering Fraternity. 
ae to any student securing dur- They were first conducted on an The men are: A. E. Kratsch, 29; A. 

ng tls first two years 165 grade- interesting tour of the heating tun- H. Schoofs, 29; R. W. Kubasta, °30; 
Oat es 2 grade-points for each nels from the Hydraulics building to J. C. Powers, 30; O. C. Cromer, °30; 

fees it above 60 which he has taken; the Engineering building. Upon ar- R. J. Kraut, °30; W. T. Wilson, °30; 
NOS are awarded to any student riving there, they were allowed to and F. K. Schefe, "30. 

AESUEINE during his first two years cool off by driving the Steam and The annual national convention of 
135 grade-points, plus 1/2 grade Pi Tau Sigma was held at Armour 

points for each credit above 60 (ane 17 sa) Institute of Technology, Chicago, on 
which 7 has taken. . i S November 1 to 3. Robert V. Brown 

The list appears herewith: v i \LA ) and H. E. Rex of the local chapter 

SopHomorE Hic Honors “S d - attended as delegates. 
ex Credits Points A I Ve 2 t CL | _ 

Civil Engineering: Ag a LOS 

Roeming, George Carl __-.70 205 ( " Be <— Se ~ ENGINEER'S BALLAD 
Sanner, Edward Reed _____ 70 196 ve A= (os Se |, Fools may sing of hearts and love 

Wb che a : 
Mechanical Engineering: ‘ee Sl ws And eyes and cheeks and hair, 
Kraut, Ralph John __----..77 | 223 / : Write sonnets to a: woman’s glove, 

Einwiesl Baaacenug: Gas lab. “aeroplane” which was quite And swear her wondrous fair, 

: a thrilling experience. Then after be’ Bah! She’ ificial thi hy 3 S ah! She’s an artificial thing, 
Johnson, Everett Arthur -. 69 196 ing tested as to their ability as boiler’ ay powder, paint, and lipstick, 

SopHoMorE Honors makers they were allowed to quaff a But listen to the song I sing, 

Civil Engineering: Credits Bolits, Gib: Gf water, that was somehow ex- And Hail! My love, the slip-stick. 
Benesh. Alvin H. WL. 194 tremely difficult to drink. : . 

» Alvin Penry ———-~ Th initiated -GCLS Women are babbling all the time 
Heberlein, Edward Garrett 68 161 LB. ‘Cocull — CG; " ke Of dates, and drinks, and dresses 

Hornig, Frederick Franklin 72 173 5B Taf a x, Rud We Which wouldn’t help at all when I'm 

Mathias, Hraniin Thompean.70 157 Haselin os ‘G Philli Gordon Fone , _ Computing torques and stresses. 
Plotz, Rezin Smith ------. 68 156 ger, eee oH Tk conquers without fear or doubt 

Mechani . . L. . Barron, Don Miller, B. W. Hogan, : 
echanical Engineering: FE. Hammer, G. G. Bayley, M. F Whole hosts of sines and surds, 

Kubasta, Robert William _. 68 179 Mortensen Ww. M. hee R. C. And helps me work in peace without 

Electrical Engineering: : : SE > 6g@~—sCOAn avalanche of words. 
Bolliger, Theodore Carl _-. 80 196 Bits, Hi. Cady, .E: Hreybunges ks 
Brown, George Harold 68 151 Schroeder, G. W. Gibson, J. E. — Slide-rules are always accurate, 

Fairweather, Robert William 69 180 Douglas, H. N. Henderson, Es M. Women never 50; . 
Hove, Adsinh Magnus ee 16 Judson, J. H. DeLap, F. J. Geittman, And tho they're not affectionate 

Hawes Edward William __ 69 176 R. L. Weiss, C. Steinke, A. H. They never answer “No!” 
Joos Martin a "5 188 Schoofs, W. T. Wilson, D. W. Hin- So hence with women’s wanton ways, 

Lester John Aldrich... 67 168 kel, W. I. Nelson, C. J. Quinn, G. With eyebrows, lips, and curls; 

Van Vleet, James Goulden_ 70 154 W. Carell, and E. G. Vidas. . My little log-log polyphase 
Chemical Engi ‘ocean After the initiation a short business Is worth a dozen girls. 

mica’ Engmeering: session was held explaining the ad- Cornell Widow. 
Catlin, John Blanchard ____ 70 159 
L : vantages of A. S. M. E. E. Frey- —_—_——_ 
acher, Jack Hammitt _.-_70 151 . 

burger was elected junior representa- TAU BETA PI SLIDE RULE : 

tive to Polygon. The meeting closed AWARDED TO COWIE 

AFTER GRADURTION with the serving of the standard re- Alexander Cowie, mechanical, who 
The Big Boss (looking over drafting freshments — cider and doughnuts. made an average of 94.96, was 

room) : That rv ‘low from Wis- cos awarded the slide rule presented an- 
consin seems to be tending to business. ‘ F 
He isn’t shooting off his face like GETTING PARTICULAR aly ew . ei EL “ wire fis 

t est average durin; 
most of these other draftsmen. I like St. Peter: “Who's there?” Fecdanen year The p ae ee Gee 

a close-mouthed man.” Voice Without: “It is I.” made in Freshman Lecture by Richard 
Chief Draftsman: “Oh, he isn’t Peter (peeved): “Get outa here; Jewell. 

close-mouthed boss; he’s just waiting we don’t want any more school Some other men making exception- 
for Pete to bring back the spitoon.” teachers.” (Continued on page 70)
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CHEMICAL Zermuehlen, Herman W., e’28, is in the Training course 

Asplund, Arne, ch’27, was in the United States for about of the Illinois Bell Telephone Co. preparatory to his work 

two months during the past summer, studying the “Mason- in the engineering department. His address is 5627 Win- 

ite’ process and has returned to Sweden to install the throp Ave., Chicago, Ill. 

first plant of this kind to be build in that country. — 

Masonite is an insulating board for building construction MINERS 

and is made from saw mill waste. Mr. Asplund gives his . 

addres as Rundvik, Sweden. a“ _Beatty, George W., min’24, has 
ee a \ given up engineering and is now 

ELECTRICALS R % \ studying poultry in the graduate 
\ , : 

Conley, B. L., e718, M.S. Physics ’20, E. E.’26, has moved 4a Q school of the College of Agriculture 

from 616 Locksly Place, Webster Groves, to 5936 Woodland, _& ay yg in Madison. He intends to go into 
St. Louis, Mo. ese is 2 the poultry business in Alabama when 

Fuldner, Walter H., ¢’28, is recovering from a nervous he finishes the course. . . 

breakdown which followed his graduation. He is living at Cameron, George H., min’28, is located at Niagara, Wis- 

Tyron, North Carolina. His address is that city, care of consin. He is employed by the Kimberly-Clark Paper Co. 

Dr. Fuldner. Crawford, Howard D-, min’27, is metallurgist with the 

Lueck, Irving B., e’28, is in the Machine Switching office Sullivan Mining Co., Kellog, Idaho. 

of the Plant Department of the Illinois Bell Telephone Co. Ehrlinger, H. P., min ex’26, is in charge of the electroly- 
He is now engaged in the construction of the largest sis in the new electrolytic zinc plant of the Sullivan Min- 

switching frame in the world, which will eliminate two ing Co., Kellog, Idaho. 
offices in the loop district of Chicago. Mr. Lueck is living Fritsche, Oscar 0., min’26, has returned to the mining 

at 4119 Kenmore Ave., Chicago, Ill. department here. He was elected research fellow for 

Motl, Lawrence F., e’28, is Facilities Engineer with the the next two years, and is carrying on in the Blast Furnace 

Wisconsin Telephone Company of Milwaukee. His address Slag investigations. 
is 2114 Wisconsin Ave. Goff, Ira N., who secured a PhD in the Mining depart- 

Paul G. Stewart, ¢’28, has decided that there is still a ment last June, is assistant to the General Superintendent 

future in the Telegraph business. He is Engineering Ap- of the Indiana Harbor Plant of the Inland Steel Co. 

prentice in the Western Union Telegraph Company in their Higgins, Arthur K., min’28, is located at Maurer, New 

Milwaukee office. His address is 1007 Murray Ave., Mil- Jersey. He is employed by the American Smelting and 
waukee, Wisconsin. Refining Co. and at present is assisting in the construction 

Rubinstein, Harry W., ¢’27, formerly at 777—26th St. of a new electrolytic lead plant. When the plant is com- 
Milwaukee, Wis., is now living at 348 Newport Ave., Mil- pleted, he will remain in the operating department. This 

waukee, Wisconsin. plant of the American Smelting and Refining Co. is under 

Rusch, Hugo L., e’23, has moved to 150 Cramaton Ave., the supervision of Jones, T. D., min’22. 

Mount Vernon, New York. Mr. Rusch is with the A. C. Lorig, Clarence H., min’24, M.S.’25, PhD’28, who for two 
Nielson Co. as Industrial Research Engineer. years has held a special fellowship in the department of 

Scheer, George H., ¢’28, is taking the training course Mining Engineering, and who took his doctor’s degree last 

offered by the Westinghouse Manufacturing Co. of Pitts- June is with the Ladisch Drop Forge Co., Milwaukee, Wis. 
burg. He is living at 815 Franklin Ave., Wilkinsburg, Pa. Walters, Edward C., min’23, is steam shovel superin- 

Schudardt, R. F., ¢’97, National tendent for the Irwin Anglo Chilean Nitrate Corporation 

2 President of the American Institute at Tocopilla, Chile, South America. 
Axim, of Electrical Engineers, and Chief Zoellner, Alfred M., min’28, is research engineer for the 

hi Wl Engineer of the Commonwealth Edi- A. O. Smith Corporation. His address is 240—27th St., 

‘ "ox jr sen Co., gave a talk at the opening Milwaukee, Wisconsin. 

hn meeting of the Madison Section of —————— 

q i| the Institute. The banquet was held 
Wi - N in the new Memorial Union building MECHANICALS 

e i) Y ‘ Tuesday, October 23. Mr. Schudardt MacLean, J. D., m’11, M.E.’16, M.S.’27, research engi- 

aii discussed the various things a stu- neer in charge of research at the Forest Products Labora- 

= dent may expect after college in the tory at Madison, Wis., presented a paper on the Relation 

various branches of college work of Treating Variables to the Penetration and Absorption 

Thieman, Vincent A., e’25, has left the Wisconsin Public of Preservatives into Wood, at the twenty-fourth annual 

Service Corporation and has entered Harvard on a scholar- meeting of the American Wood-Preservers’ Association. His 

ship. paper was a comprehensive summary of the large amount 

Wolfe, Harry C., e’2, has recently been promoted to the of work done at the Forest Products Laboratory during the 

position of manager of a large electroplating concern in past few years, in regard to the treating of wood fibers 

Cleveland. Mr. Wolfe, while here in school, was very under different conditions, to determine the relations of 

active in student affairs, as he edited the Engineer for temperature, viscosity, and pressure to the absorption and 

one year. His address is now 15998 Nela Crest, Cleve- penetration of preservative oils and zine chloride solutions | 

land, Ohio. into refractory wood.
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B. K. Breed, m’24, who has been, for the past four struction for the McLennan Construction Company of 
years, divisional engineer for the Underwriters’ Labora- Chicago. Mr. Ellsworth visited the campus last week and 
tories in Chicago, in charge of domestic and industrial oil- called on old friends here. His business address is 307 N. 
burner testing, has resigned to join the architectural de- Michigan Ave., Chicago, II. 
partment of the Preferred Utilities Co., 33 West 60th St., Fisher, Maxwell W., c¢’28, is now working with the 
New York City. Mr. Breed will devote his entire time to Wisconsin Highway Commission, Green Bay division, as 
aiding architects, engineers and builders in planning and instrument man. His permanent address is Nicolet Bldg., 
laying out Ray or Hart oil-burning systems. Green Bay, Wis., care of Wisconsin Highway Commission. 

| Feirn, W. H., m’24, has been with the United States Fowler, Wm. H., c’16, is secretary of the Dravo Con- 
| Radiator Corporation for the last three years in the capacity tracting Co. of Pittsburgh. He is living at 715 Montour St., 

of sales manager. He is now living at 1424% Atkinson Cordopolis, Pa. A son was born to Mr. and Mrs. Fowler 
| Ave., Milwaukee, Wisconsin. on August 5. 
; Hanzel, J. W., m’26, has moved from 1818 Wesley, Gale, Grant, ¢’26, formerly with the Kewaunee Mfg. Co., 
| Berwyn, Ill, to 5853 Eddy St., Chicago, Ill. is now teaching Physics, Mathematics, Mechanics, and 

Hoefer, Elmer G., m’05, M.E.’15, is now Professor of Drawing at Grinnell College, Grinnell, Iowa. 
. mechanical engineering at the University of North Carolina. Gillette, Paul C., c’18, has left Bellevue, Pa., and his 

Ligh, David R., m’28, is with the Brown Instrument address now is Box 76, Croton-on-Hudson, N. Y. He is a 
Company of Philadelphia. He is in the Industrial Engi- valuation engineer for the Public Works Engineering Co. 
neering Department as a Time and Motion Study Engineer, of New York. 
spending most of his time in setting rates of production Gardner, Harold Ward, c’05, head of the department of 
and trying to increase the general efficiency of the manu- civil engineering at the Colorado School of Mines, Golden, 
facturing. Mr. Ligh is living at 4606 Wayne Avenue, Colorado, has received the degree of bachelor of law at 
Philadelphia, Pennsylvania. the Westminister Law School of Denver. 

McArthur, Donald A., m’23, was married to Doris Maas Gruetzmacher, C. S., ¢’14, is a research engineer with 
of Gary, Indiana, on Sunday, June 24. Mr. and Mrs. Mc- the Water Department of the City of Milwaukee. The 
Arthur are living at 545 Harrison St., Gary, Indiana. annexation program fostered by Milwaukee together with 

Meili, Otto H., m’26, who left a position with the Link the natural growth of the city has led to a study of the 
Belt Company of Milwaukee last year to go into business needs for and the best methods for securing an additional 
with his father at New Holstein, Wis., was married last water supply. The Engineering News-Record for August 
summer and is now living at 2030 Jackson St., New 28rd contains an article by Mr. Gruetzmacher describing 
Holstein, Wis. the methods used in this work. 

Mollerus, F. J., m’24, is now with the International Gen- The study is being made by him under the direction of 
eral Electric, foreign branch. He is living at 45 Wash- J. P. Schwada, c’l1, who is city engineer of Milwaukee. 
ington Road, Scotia, New York. The tests consist of taking samples of water from Lake 

Naujoks, Waldemar, m’26, construction engineer, designer, Michigan and putting it through a series of bacteriological 
draftsman, and general utility man in the construction of and chemical tests. Samples have been taken as far out 
a new forge plant in Cleveland, writes us enthusiastically a8 three miles to determine whether the incrased purity of 
about his job. He is very busy with the construction of the water should warrant building an intake crib that 
the new plant at present. Mr. Naujoks will be Sales Engi- far out. 
neer for his company after the plant is completed. His Hambrecht, A. L., c’10, was appointed state construction 
address is 1303 East 134 Street, East Cleveland, Ohio. engineer, and took office on Sept. 15. Mr. Hambrecht has Perry, Russell, m’26, was married to Miss Helen Burtiss, had a wide experience in engineering practice. After his 
on June 15. He is on the faculty of the Agricultural Engi- graduation from the university he went to Cinncinatti as 
neering department of the Oregon Agricultural College at 2 building construction engineer. He left there to become 
Cornvallis, Oregon. a designing engineer for such types of plants as sewage 

Tews, Roland, m’25, is now living at 575 Johnson St, disposal and water systems. In 1915 he entered the employ 
Gary, Ind. of the highway commission and in 1917 went to Spooner as 

Waterman, M. C., m’28, is in the research department assistant division engineer. He has been division engineer 
of the Land Economics and Public Utility department of ™ the Madison division for the past) few years. 
Northwestern University. His work consists of making a Hanson, Maurice M. (Moose), ¢’19, is plumbing instructor 
comparative study of conditions in private and municipal ror the a State Board of Vocational Education. 
generating plants in Wisconsin, as to capacity, length of Ls asta the Greon Bay, Oshkosh, Appleton, and Fond du 
operation, organization of owners and labor, and the number rac istrict with headquarters _at the vocational school at 
of people served. Mr. Waterman is living at Barrington, ‘PPleton. He was registered in the 1928 summer session Tllinois. for courses in education and psychology. 

Smith, Ralph A., ¢’25, has been 
— &» _(\y with the consulting engineering firm CIVILS KE) f ela of Consoer, (c’l4), Older & Quinlan, 

Chae, Leon E., c’22, gives his new address as 1319 Maple ay 3 ~ and has recently been put in charge 
Avenue, Evanston, Illinois. YY ry — of their Niles Center office. 

Consoer, Arthur W., c’14, is vice-president and general Ve Sogard, L. T., c’24, married Ernes- 
manager of the consulting engineering firm of Consoer, le tine Moore of Anna, Ill., where she 
Older & Quinlan. The Chicago office of the firm has been a was supervisor of music. Mr. and 
moved from 140 S. Dearborn St. to 205 Wacker Drive, Mrs. Sogard are living at 245 N. Long Ave., Chicago, Il. Chicago, Ill. Hastings, W. Harold, ¢’27, is building superintendent for 

Cottingham, Willard S., ¢’25, instructor in Structural Robert L. Reisinger & Company, 466 Oakland Ave., Mil- 
Enginering at the University of Wisconsin, was married waukee, Wis. He is living at the Y.M.C.A. of that city. 
Sept. 1, to Miss Edith Bullock, of Madison. Mr. and Mrs. McMullen, Ralph E., ¢’27, left the Wisconsin Highway 
Cottingham will make their home in Madison. Commission on March 31 to become a detailer with the 

Ellsworth, Charles W., ¢’14, is Superintendent of Con- (Continued on page 70)
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STERILIZATION OF TUNNEL of cement and pebble dash, a tile roof, a sound to travel from the surface to 

SHAFTS and brick chimney. After the founda’ the bottom and thence to return as 

Chlorine is used by the city of tion is constructed, it is said that the an echo. The true basis of the in 

Chicago for the sterilization of shafts rest of the house can be ‘turned out’ vention is an instrument capable of 

of water tunnels which have become in two weeks and that the only men measuring time down to the thou 

polluted by leakage from sewers. needed for the job are two laborers, sandth part of a second. This instru- 

The chlorization of shafts has been one ‘fixer’ and two tilers. A cast-iron ment is at any point on the ship and 

resorted to as an emergency measure house of six rooms and bath is reputed is connected to a firing head and two 

on several occasions. Whenever “live to cost about $2,600. microphones. When the firing head 

sewers adjacent to water tunnel shafts se control on the instrument is operated 

are being repaired or replaced to cor- STEAM CORRODES IRON a cartridge is ejected from the ship’s 

rect leakage into the shafts chlorina- : side. This cartridge is fitted with a 
. : Steam in the absence of oxygen : 

tion has been advised because of the ‘ : delay action fuse and explodes when 
: ion . ‘ , attacks iron to a very slight extent - 

relative rapidity with which pollution = it has descended through a few feet 
at 650 dgerees F. The action increases . . 

at the surface of the shaft may be : 5 of water. The noise of the explosion 
- rapidly with the temperature so that : . 

carried down and contaminate the : La 4d is caught by one of the microphones 
: serious damage may result in time at ~ 

water passing through the tunnel. which operates a relay that starts the 
. = : temperatures around 1,200 degrees F. . . i 

Studies on the time of penetration : action of the time interval recorder. 
. . : It has been shown that in steam . 

and the circulation in the shafts of ‘ : : The echo from the bottom is shortly 
. . boilers, with an oxygen concentration . 

various depths have been made, using. afterwards received by the second 
: : in the water of less than 0.1 c.c. per , : 

a salt solution and an electrical ap- 4. microphone, which acts to stop the 
: Ss nae liter, a small amount of gaseous hy- 

paratus with a sensitive millivoltmeter : recorder. From the known velocity 
; , drogen is evolved at a temperature of : 

to record the presence of this solution of sound in water, the scale of the 
~ . . 585 degrees F. The amount evolved 

at various points in the shaft. ; ; at: recorder may be graduated to read 
_ increases with the temperature within , : . 

The method of chlorinating shafts ie directly the sounding in feet or 
. : certain limits not yet fully defined. : 
is to connect a hose by a special : i 3 fathoms. The two microphones are 

. : : The action of steam on iron at high | ; ; 
fitting directly to a chlorine tank and d : id placed inside on opposite sides of 

’ \ sy the howe tothe beetant of the temperatures produces magnetic oxide Fat to prevent the echo- 

lowering the : of iron according to the reaction: Sips AN P . 
shaft. The gas is then turned on at receiving microphone from operating 

. 3Fe + 4H,O = Fe,O, + 4H, 
a rate sufficient to prevent frosting : 5 5 under the sound of the explosion 

. This is becoming a more important : . : 

of the tank and the hose raised gradu- : : : . which sets the starting microphone to 
practical consideration owing to the " : 

ally at the rate of about two feet per : work. In some instances where this 
: ; present tendency toward higher pres a, . . 

minute. This practice has proven ef- ‘ : shielding effect is not available, the 
. sures and superheating in modern _. : ~ 

fective and practical and has been : echo-receiving phone is fitted with an 
Inful i tion -with tunnel steam power plants. Already, signs t which ‘ly th 

i . 3 
iL he py i fonnEchon. of deterioration have been observed in noe oe vi ue Dee aia zews 

pol feceina : d Water Works steel superheater tubes. It has been f 4 Th a hai as, “the a ra 18 

—Mumicipal News an & found that steel, wrought iron, malle- red. ane device 38 appicadle & 
———. able dion, aad white and’ gray: cast sounding in air also. It was employed 

CAST-IRON HOUSES FOR > . during the trials of the Zeppelin air- 
\ - iron are all subject to attack, but that " 

ENGLAND . . : : ship Z-R3 before she left Germany, 
. the high-chromium and nickel-cromium : _ 

Cast-iron houses are one of the; . and worked satisfactorily for all speeds 
: 4 ; iron alloys are much more resistant : 

most recent novelties devised in Eng: der th diti up to 62 miles per hour. 
-, the effort, which has now under these conditions. 

land wy the emery —Mechanical Engineering Sat 
been going on for a number of years, 

to meet the problem of modern hous- —_— ARCTIC POWER 

ing for workers, at rentals which are ECHO DEPTH SOUNDER Thirty miles above the Arctic circle 

low. A device attracting general interest on the Glomfjord there is a $5,600,000 

The cast-iron house has a concrete is the Behin echo-depth-sounder. This Norwegian state hydro-electric plant. 

foundation, timber doors, steel frame, device, an invention of the German This plant is equipped with unusually 

cast-iron outer plates, an inner shell physicist Herr Behin, is designed to large generating sets and has several 

of fibre board four and a half inches enable soundings to be made at sea features which the ordinary plant 

inside the cast-iron, an outside finish by noting the time interval taken by does not have.
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The power house is on the sea coast. Kodak Research Laboratories and is inner forms should not touch the old 
At a height of 1,542 feet above it, embossed with 559 cylindrical lenses chimney, as wind movements would 
a collecting bay delivers the water to to the inch running length-wise of have caused improper hardening of 
two penstocks leading to the plant. the film. When used in conjunction the concrete. 
Instead of the usual one or two valves, with a three color light filter — each —Concrete 
there are three at the upper end of section of which lets into the camera ——_. 
each penstock, insuring the safety of only light of its own color — the film LARGEST EARTH FILL ON RAIL- 
the station in case of pipe failure. may be used with any of the usual ROAD SYSTEMS 

| Room is provided within the power amateur movie cameras. An earth fill which is probably the 

| ae eee fore, rue three When used in the projector, the largest on any railroad was recently 
Bdion dadbls muaey tee buldines film acts upon the white light passing completed. It is located at Ringtown, 

» through it in such a manner as to on the Catawissa Branch of the Read- the largest of which is rated at 27,500 separate it into three components of ing Company, and takes the place of 

horsep ower: In contrast with the usual proper intensity and direction which, a steel viaduct, This fill was needed Se tea te eee after passing through the lens and because of the heavy improvement of 
° : color filter, recombine on the screen to the system to meet this demand. 

S20).E fm. The diameter of a produce a naturally colored picture. The steel viaduct, built in 1897 to 
tek aad fhe Tacupet: turbine: xo The simplicity of the underlying replace a wooden trestle, gave a good 
buckets of two feet width. The com: principle is the most significant fact service until 1928, when it was de- 

; about this new answer to the problem cided to re-locate the line straight plete rotor weighs 35 tons. A ten of color movies: he valley a short distance from 
inch jet issues from each of the noz- —The Scientific American aeross fe Neney 3 
zles. The highest efficiency that has the Gis lise. ‘Wilk ca. ths Gil was 

: ‘ : , ee started on April 4, 1922, and was 
been obtained with the turbine is wonglitied ‘Mewenter 2, 7, Boia 

88.2 per cents . NOVEL METHOD OF CHIMNEY first used for traffic on September Hs ing cus a sede © coxemaucrion font i Se fn neh 
generators are; rated. 2¢ 20,000 K. W. A novel method of chimney con- has Tie feet mexnum height, cand at 80 per cent power factor. They are struction used in securing the addi 369 maximum width at the base. It 
completely enclosed and are fan venti tional sectional area required to take is made of 1,352,613 cubic yards of 

lated. The largest generator is 22 feet off Iarge volumes of gases has recently material, the total cost being $1, 
overall, and weighs 225 tons. The been put to practical tests in Great 200,000. 
stator rests on rollers in the generator Britain. There being no ‘space avail- A: huge culvert was necessary’ £0 
pit which makes it possible to revolve able for building ~ entirely new and carry the waters of a creek flowing 
the machine and replace burned out S¢Parate chimney, it was decided to through the valley. This culvert is 
coils. construct the larger chimney round 45 feet wide and 25 feet high above 

The pawer ie: sent auk Swix’ thier the smaller on and then remove the the bed of the stream, and measures 

phase transmission lines at 15,000 latter, as the loss consequent on 430 feet from aaa end. 

| The lines are carried on steel StOPPINE work while a new chimney The et —_ eae dm al volts. le iL Tres was built was too great to be con- was built was hauled out in standard 

towers "to Diese SHEN 1s GR te sidered. cars to the fill and transferred to small 
municipal purposes. It was found that the foundations work cars, then carried out to the fill 

— were large enough and strong enough and dumped on a curve at the end. 
COLOR MOTION PICTURE to take the new structure, which was The work-car track was built on out 

A black and white film that pro- therefore built upon it, due care being 8 work on the fill went forward. 
duces color movies is one of the latest taken to obtain a proper connection a 

developments in photography. This is between the foundation and the new ICE FOR BENDING TUBING 

accomplished by using instead of the shell. This was done by concreting The United Bureau of Standards hae 
usual smooth surface film, a film em- the newer and larger diameter on to recently found that, in making coils 
bossed with minute cylindrical lenses the bottom and tapering portion of the — oy spirals of small diameter brass or 
which break up the light entering the old, and thus through this portion of copper tubing, ice assists satisfactorily. 

camera into its various components the old chimney stresses were com- The tube to be bent is first filled with 

which are suitably recorded on the municated to the foundation. water, which is then frozen by being 

light sensitive emulsion according to The new chimney is 1 ft. 10 in. packed in salt and ice. After freez- 
their intensities in black and white. larger in diameter than the old one. ing, the tube, filled with ice, is bent 

Based upon this radically new and No scaffolding was used, the neces’ into the desired shape. The ice is then 
simple principle, a film is being of- sary platforms being fixed on the allowed to melt and run out, leaving 

fered to the amateur photographer. It exterior of the old and narrower chim- the tube clean, shapely, and empty. 

has been developed in the Eastman ney. It was also essential that the (Continued on pave (2)
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[7 e ® 

| Cdutoruadals 
FOR THESE ARE The people have said that our next THE AMBASSADOR Among recent engineering achieve- 

ENGINEERING president shall be an engineer. It is BRIDGE ments we may well consider the 

TIMES a fitting choice, for these are engi longest suspension bridge in the world, the Ambassador : 

neering times. In times of international difficulties, it is international bridge which is being completed at Detroit. 

natural for a republic to choose as president a diplomat; It exceeds in length all structures of its type by one- 

war times have usually thrust a soldier into the presidency; hundred feet and will hold this superlative honor until 

if financial trouble threatened, we might well expect a the Hudson bridge is finished. Private interests which 

financier to step to the front. So, in this era of industrial are financing the project are confident that the toll re- 

development and great engineering activity, it is most ceipts will more than pay the interest of the twenty-two 

appropriate than an engineer should be selected to direct million dollar investment. 

the affairs of the nation. The main features of design are the 362-foot towers, 
Mr. Hoover's success as president is of vital importance the 1850 foot span which clears the river by 152 feet. 

to the engineering profession. He should, and undoubtedly The supporting cables are made up of 7,622 strands of 

will, receive the support and co-operation of every pro’ No, 6 wire, one of the first uses of heat treated wire in 

fessional engineer in the country, regardless of party. In this type of structure. 

his exalted position, he will be the subject of scurrilous Besides being the, lenge mtmenaon bride in the 

attack, as were his great predecessors, Washington, Lincoln, world, this forms another international link with Canada 

Roosevelt, and Wilson. The army of his defenders should connecting the business districts of Detroit and Windsor. 
include all who have a pride in engineers and engineering. it provides @ shoreay for cour beween Chitayo and 

CHANGES ARE Can you feel them? Changes always New York, taking the place of river ferries, and will un- 

IN THE AIR were in the air, but very few people doubtedly promote local trucking interests. Furthermore, 

: disregarding its economic value and its financial invest 
took any notice of them as they occurred. Most of us are ; 4 ek fidhenont 

lacking in foresight although we are pretty well equipped ment: it stands as a monument of human accomplishmen| 

with hindsight. in this age of steel. 

‘Observation after the fact’ is what most of us content 

ourselves with. It is easier than thinking. 

Our oNTPEsL Si Ph wan Eps, SUNRE Te rans of tn & 
ANCESTORS wal He yay) Buu ace the eal by any school at which engineering is taught. At the 
ecclesiastical ancestor of whom we can boast, was old Saint : fonereth Ge i ies, jal oil 

Pat. Far from it, for history broadcasts that much bridge present ne b Oy t td i = yee is 5 . fold ay she 

building was accomplished under the direction of monks, dove ari oor oi . fies pumogen pemrsdichs, An, Be | 

ing the diaeval and Renaissance periods. : 

othe fal oe Rome left the famous bridges and roads to Many students are entering the university now wishing 

thieves and cutthroats. An order of Benedictene monks to take a course in the theory and principles of areonautica, | 

called the Brothers of the Bridges or Pontifices was estab- but they have to be satisfied with @ Course: 4h mechanical | 

lished for the aid and safety of travelers. The repair and engineering because AONE; 18) gIVEN, 1 the course they wish 

even the construction of bridges soon became their sacred be Sean oe ce ceaces ae unfortunate and should 

au. e remedied. ese students have the same desire to 

Buia the famous structures which were thus built, learn areonautical engineering that students of not so 

are those at Avignon, Ceret, Nions, Saint Esprit, and long ago and even of the Present time had and have 

even the famous old London bridge which was started by relative to automotive engineering, And why shouldn't 

Philip of Colechurch. These historical monuments were they? They are young and so is aviation and their am- 

for the most part of gothic architecture. The Saint Esprit bition is to grow up with it and endeavor to make it 

bridge over the Rhone was a stone structure more than better, safer, and more practical for the entire human race. 

half a mile in length and was composed of twenty-six Wisconsin is known for her progressiveness and is proud 

stone arches. of this distinction. She should be; but can she continue 

Later highway and bridge departments were established to remain on this pinnacle of progressiveness if she does 

by the several nations and little remains of the work of not satisfy the desires of her students in this future field 

these Pontifices except a few scattered arches in France of engineering development? Other schools have already 

and England. passed her in this field.
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the ingredients of the man to whom in- 
66 99 dustry turns for its big decisions. 
etter-man It may be reassuring to the man in col- 

lege to know that the limitations on the 
° number who can take part in industry’s 
“Wn game are few. 

The field is open — wide open. 
The needs are vast. 

T= game is like the games of under- There’s plenty of room for those who 
graduate days. _ can answer the call for candidates 

Line-up mental stature and intel- i y with the mental equipment and 
lectual courage with physical stature [| & 2) the viewpoint to tackle the world’s 
and personal courage. And you have & 4 problems hard and sure. 

carey 

Western Electric 
SINCE 1882 MANUFACTURERS FOR THE BELL SYSTEM 

Please mention The Wisconsin Engineer when you write
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AN UNUSUAL METHOD OF LEVELLING ACROSS ENGINEERING REVIEW 
A WIDE RIVER (Continued from page 439) 

(Continued from page 50) 
For Set #5 A DIESEL AIRPLANE ENGINE BUILT 

New York New Jersey A Diesel Airplane Engine has recently been built for 
10.793 = Rod Reading of top rectangle = 4.575 the first time by the Packard. Motor Car Company. It 

—- 0.379 = Value of “x” = —0.665 is the product of several years of experimentation and its 
= ——— performance during the initial tests recently conducted 

10.414 = Bisiape yea Beading = 3.910 was entirely satisfactory. 

10.793 — Rod Reading a ee rectangle = 4.575 The engine is a radial air-cooled type developing two 
-0.4)5 — Value of “x” — —0.686 hundred horse power. 

— —_ The application of the Diesel principle to aircraft pur- 
10.378 = Distant Rod Reading = 3.889 poses has long been considered by engineers, but the idea 

Tabulating the near and distant rod readings, and ob- was usually rejected because of the great weight believed 
taining their differences, the difference in elevation of necessary for successful operation. This made the engine 

the two benches is obtained. impracticable for airplane use. The Packard engineers 
New York have succeeded, however, in reducing the weight from 

— Ne se Daleeene iy Pletation one hundred pounds to three pounds per horse power, 
Set 46 3.948 10.3778 6.430 where it can be satisfactorly utilized. At the present 

‘ New Jersey time no details can be obtained concerning the construction 
Set #5 3.945 10.414 6.469 of the engine or its operation. Further and more ex- 

Set #6 10.086 3.910 6.176 haustive tests are to be conducted before it will be intro- 
—__ duced on the market. 

Meant oe The new power plant embraces many advantages over 

The value of 6.317 is the difference in elevation be- the present type of internal combustion motor. Probably 
tween the New York and New Jersey benchmarks, the the most important of these is the elimination of the fire 

latter being the higher. Adding this difference to the hazard, for the type of fuel it ers “1S not combustible a 

elevation of the New York benchmark, the elevation of ‘8 ordinary state. Having no electrical ignition, the radio 
the New’ jersey Benchmark ‘Beeomes interference now experienced during the inter-plane com- 

12.570 plus 6.317 — 19.067 feet. munication will be eliminated. The engine is said to have 

Sets 45 and #6 are the results of one day’s field work. fewer parts than the simplest gasoline engine. The fact 

The above difference in elevation between the two bench- that it will carry a airplane twenty-five pie scent farther 

marks is computed from thsee two sets only. A mean of P& pound of fuel is also to be considered from the view: 

three days reciprocal levels gave the result slightly different, point of economy of operation and increased radius of 

but sufficiently close to a single day’s difference in eleva- flight. 

tion, to make it evident that the accuracy required had —_W—_ 

been obtained. BIRTH OF POWER ENGINEERING 

As a check on the system a second pair of targets, The earliest print or drawing of any kind showing the 

having an interval of 2.00 feet between the rectangles, was construction of an engine has recently been found in 

| sighted on immediately after the completion of each set a library of one of the old Oxford Colleges. The print 
on the smaller targets. This work was carried on entirely is dated 1717 and the drawing was by Henry Beighton, 
independent of that of smaller targets and the value of a man of scientific attainments who could appreciate the 

its result incorporated in the mean of the final value for several points of the engine. Newcomen’s first engine was 
the difference in elevation. probably put into action in 1712, and there is a print 
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SPARK, a sputtering fuse and a report from a swinging mortar which 

L \ hangs as a pendulum. The recoil of the mortar registers the energy 
stored in Hercules Dynamite. This simple but accurate test is but one 
of many which are employed by the Hercules Powder Company to main- 
tain the unfailing high and uniform quality of Hercules Explosives. 

Before it is finally accepted as ready for commercial use a Hercules 
Explosive, no matter what its nature, must pass almost as many examin- 
ations as an engineer about to graduate from college. It is due to this 
unflagging vigilance on the part of the men who make the products of 
the Hercules Powder Company that these explosives occupy the enviable 
position they do in the fields of sport and industry. 

Among hunters and trap shooters, miners and quarrymen, engineers 
and contractors, Hercules Explosives enjoy a firmly established reputation 
for unusually high and uniform quality. This is the reason why they are 
called upon to perform so much of the work which can only be carried 
on efficiently end economicallv by the use of explosives. 

Wilmington, Delaware 

| HERCULES POWDER COMPANY, Inc, 941 King Street, Wilmington, Delaware SSSSsS~S~S 
Sign and mail this coupon for a free sample copy of The Explosives Engineer—the only magazine devoted to promoting 

safe and efficient methods of blasting about which every engineer should know something. 

Name College 

Street City State 1421 
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cracks, and the levels have settled slightly but uniformly. the evaporator as is delivered for outside consumption. 
Trains ride smoothly over the next section and the noise The system is tapped just beyond the superheater coils to 
made is no greater than on ordinary track, although dif- supply the steam for consumption. The make-up feed 
ferent from the usual noise. There is no click as the water is forced through an economizer or preheater into 
wheels pass over the joints in the track and there is the generator drum. Construction has been started on 
no dust. a 18,000 kw. plant operating at 1500-1700 lbs. pressure 

and 750-900 degrees steam temperatures. It will take 
ENGLISH AIRPORT EQUIPPED WITH RADIO up one-third the room of a plant the asme size operating 

COMMUNICATION on 250 pounds. 
The huge English airport at Croydon is equipped with 

complete radio installations, so that communication is STORAGE BATTERY TRUCKS AND TRACTORS 
possible with all planes over the regular air-transport routes The new Chicago Union Station has a very efficient 
and their routes accurately followed. All regular pas’ system of handling mail and baggage. Between every 
senger planes are equipped with radio transmitting and set of two tracks there is a concrete platform which is on 
receiving apparatus, enabling them to keep in constant 4 Jeyel with the doors of the baggage cars; this platform 

touch with the Croydon station. runs to the basement where the mail terminal is located, 
OO and thus eliminates the us eof elevators and saves much 

HORIZONTAL REFRACTION IN GEODETIC time. Passengers use a larger platform on the other side 
SURVEY WORK of the train; that is, the baggage and passenger platforms 

Some interesting instances of horizontal refraction have are placed between the tracks alternately. 
been encoountered by the Geodetic Survey of Canada in Electric tractors and trailers are used to convey the 
its survey work in that country. One outstanding instance mail and baggage from the basement to the cars. The 
of th elateral bending of light rays, was met when locating fleet consists of twenty tractors and eight trucks. There 
points along the lower t. Lawrence River. Here it was are four hundred and fifty mail trailers and one hundred 
found that the lines across the river were apparently and fifty highway trailers for baggage. The trucks operate 
straight but those along the short were bowed toward continuously except when the drivers change every eight 
the river. After many tests it was decided that this hours, when the batteries are removed for charging and 
was caused by the fact that under certain conditions, the the motor commutator and controls are inspected. It takes 
air over the water was warmer and therefore of a different but a few minutes to complete this change, however. The 
density, at night when the observations were made, than batteries are charged from an enormous unit of the most 
that over the land. This difference in density caused the advanced type consisting of the equipment necessary to 
beam to be bowed toward th eriver and then back to the charge twenty truck batteries, and at the same time, 
instrument. batteries in railroad passenger cars which are standing in 

The deviation from the straight line in every case was the station. 
very slight — from 3 to 20 seconds of arc, — but still The entire fleet is fitted with Alemite lubrication. One 
sufficient to render useless the calculations based upon the truck is taken out of srevice each day and all moving parts 

observation. The difficulty was overcome by taking re- are inspected befroe greasing; it takes a month to service 
peated observations on days, or at times of the day, when all of the equipment. The men in charge firmly believe 
the layers of air over land and water were as near as that if they wait too long they will have considerably 
possible of the same temperature, and hence more nearly more to repair. 
of the same density. ges ee 

—Engineering and Contracting SOME TECHNICAL USES OF X-RAYS 
OO The use of X-Ray treatments in the solution of technical 

BOILER GENERATES STEAM AT problems is comparitively an old process, but few people 

1500 POUNDS PRESSURE realize the great importance of them when used in this 

A novel system of high-pressure steam generation has capacity. 

been worked out at the Vienna locomotive-works. An The principle and most important field in which X-Rays 

auxiliary low-pressure boiler gets up a moderate pressure are being used is in the testing of materials. Huge castings 
in the system to start it. From the evaporator or steam and other iro nand steel equipment are being tested before 

generator proper, which is entirely separated from the being assembled, and in that way defective parts are de- 

furnace, this saturated steam is pumped into superheated tected before the machinery or building is completely 
coils in the furnace. The steam then passes to the steam assembled. The X-Ray is able to penetrate the object 
generator, where it bubbles up through the water, gen- and detect the slightest flaw in the texture of the material. 
erating more steam. The superheated steam serves as In addition to disclosing this, the X-Rays can disclose the 

the medium by which the furnace heat is transmitted to way in which the atoms are arranged in the ultimate 

the water to be evaporated. At a pressure of 1500 Ibs. particles of the material, the size of these particles, whether 

per sq. in. and a total steam temperature of 825 degrees, they are arranged in a particular or a random manner, 

it is necessary to pump 31/2 times as much steam through what changes take place in these arrangements when the
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C id nN | =A Loo Sketch of inner race 
a | : “after upset forging pro- 
Ce ‘ : cess. Note direction of 

Half-section of New De- a “Lue fibre flow. Actual speci- 
parture Ball Bearing show- : Tseeee men does not show flow 
ing the contact between Abad ob. “9 sufficiently clear to be 
the balls and raceways. properly reproduced. 

ee s 29 Control of Fibre 
How it Builds Endurance in New Departures 

HE exceptional endurance of steel by forging and the final heat 

New Departure Ball Bearings treatment carried out in automatic 

is explained in part by the electric furnaces produces the fine 

control of the unseen in steel. grain essential to the long life of bear- 

One of these hidden elements is the ings, but neither of these treatments 

direction of the fibre in the steel. alters the direction of the fibre. 

Where this is kept parallel to those Add to this superiority over other 

surfaces subjected to greater loads, anti-friction bearings the use of a 

the endurance life is found to be special electric furnace high carbon 

greater than where the load is taken chrome alloy steel—the most uni- 

on “end grain” or fibre ends. formly enduring bearing metal known, 

By producing bearings by modern the exquisite precision of every part 

upset forging processes, it is possible and a 250 percent inspection sys- 

to control the direction tem—and you have some 

of fibre in the finished - of the secrets of the remark- 
a ; 

forging. The subsequent an- A= aN able endurance found in 

nealing process relieves any ha? 7 ‘a every New Departure Ball 

internal strains set up in the ‘al hl) Bearing. 
Ne Lg] 
A a 77 
“RE uy 

New Departure Ball Beari : 
The New Departure Manufacturing Co. 

. Bristol, Connecticut 
Chicago . Detroit : San Francisco 
a 

Please mention The Wisconsin Engineer when you write



68 The WISCONSIN ENGINEER Volume 33, No. 2 

° material is submitted to thermal, mechanical, or chemical 
OlCce O treatment, whether two materials which have the same 

chemical composition, the same appearance under the 
| ; l ° microscope, or the same reaction to customary tests are 

Xv OS1lUeES really the same in atomic structure. 

—Industrial and Engineering Chemistry 

for Ore Mini 
S REFRACTORY CEMENT USES CHROMITE 

YZ Zl ZL, Z i 1 A new high temperature cement has been recently 
Gr i if 709-4 placed on the market by the General Refractories Com- 

% i if Y “ : : he at oii ase GY /, pany. The basic component of this cement is chromite. 
ip {BT GRY 4 < : ae j ‘ 
& H AN SS i It contains no sodium silicate or other quick-setting ele- Y iin, die ‘ re ; ; ; 

Goi te ae = ments. The natural atmospheric quick-set has been inten- 

7 i | y Y ENS /; tionally retarded sufficiently to permit easy troweling with- 

7 fu fo Vy g out frequent addition of water. It sets hard and uni- 
y i YG ee G formly, and is said to maintain a constant bond through 

Uo penn te. ” YI all temperatures. The fusion point is over 3,500 degrees 

Fahr. an dthe tensile strength is over 300 pounds. 

LESSON NUMBER! TWELVE —Engineering and Mining Journal 
d BLASTERS’ HANDBOOK a 

i ore mining, the selection and use of FLEXIBLE GLASS 
explosives becomes nothing less than a fine Flexible glass is to be produced on a commercial scale 

art. Every formation of ore and rock requires a in England by Dr. Pollack and Dr. Ripper, the inventors. 
different explosive. Drilling and loading methods The glass is a condensation product of carbamide and 
must be correctly performed to ensure satisfac- s —_— 
tory results. formaldehyde, and can be produced in the liquid form, 

For instance, what explosive would you use a thick sirupy substance, or as a solid. Although not 
where moisture is present in excessive quantities, quite as hard as plate glass, it has the same appearance 

which explosive to produce the least obnoxious and a greater tensile strength while only half as dense. 

fumes, which dynamite to use below or above This glass is so flexible that a rod of it can be bent into 
ground, which kind for soft or for hard rock? a half-circle without breaking. When it does break the 
How can you choose explosives to reduce the f is bl 4 dh : li : I 
hazard of igniting gas and dust mixtures? facture 1s blunt, and there: is no spuntering. t can 

; =e : easily be turned on a lathe, drilled, filed, or polished. 
Some day you'll need this information. You may . . 3 é 
need to know the answer immediately. Text- What is perhaps more important, this glass transmits 

books—even the best—do not contain this ultra-violet rays, which adapts it for use in hospital and 
vitally important data. During the last 125 greenhouses. Other uses for it are in the manufacturing 

years du Pont has been making and testing of enamels, vranishes, an das a basis for artificial silk and 
explosives for every type of blasting operations. lapid k 
These tests have been applied to all industries apidary WOrk. : 
where explosives were essential. 

This coupon will bring you a copy of the Blasters’ Hand- 
book without any cost. It’s a reference book for explosives’ ABRASIVES FINISH LARGE PROPELLERS 
users. Some of the largest engineering colleges use the I h eal f shi 11 hich II 
Blasters’ Handbook in their engineering classes. You need n the mkaing of ship propellers, which are generally 
ieteday and you! need ie even thor when you're out inthe manganese bronze castings, considerable labor is involved 

i. coupon for your Co; * 4 : 
° aurtne coup ¥ Py in finishing the driving sides of the blades. If they are 

4 rough, unnecessary power is expanded to overcome the 
5 \ resistance set up by friction. For the large transatlantic 

\ liners, the propellers are first machine planed accurately 
\ aS to pitch on the driving surfaces, at which time the over- 

E ONT'DE NEM 6 all finish is also completed. Part of this finish is brought 

oD “Te pUP Incorporated OURS & CO) about by the use of pneumatic chipping hammers, followed 
\\\ Explosives Dept. Wilmington, Del. by hand filing. The final finish is then obtained with 

L— WE-11 abrasive cloth of various grades. 

Gentlemen: While these operations involve a considerable expense 

Please send me a copy of your Blasters’ Handbook. of labor and abrasive material, they are economical in 

the long run, as propellers finished in this manner can 
Name g PFeP 

If be depended upon to deliver as near maximum power 

GO RES Scns cesssncsncavennosarner sree aaere nara naet 2a ties soe emperor memes as possible. 
ce B —Iron Trade Review
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_ the decking and rails which saved the name, __ eee fA 
boardwalk, from becoming concrete walk... © 2 LL ae 

_ Supporting this sea shore promenade are 780 oe ga _. concrete piles, each 18 inches square, 32 feetin 2 Gy 

__ length and sunk 24 feet in the sandy beach, by ~—Each pile, which ‘weighed more than six tons, = Gy <was lifted and located with a Koehring.Heavy | J fs 3 - Sey ee er ee bf 
Duty Crane.j 25 a ee ay 

Another feature of this construction was the wae" re4, 
speed and adaptability of the Koehring Crane harrblee eng Me, 
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a Ne ay, / entire contract was completed and accepted one Gan Slap Ones Corning fy 
day before the time limit. Mud. to. tn = “ol pal 
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2. Negative; Sum of 

Positive digits in denominator _--------- 7 

SS Saal ee 
Negative checks in numerator --------- 3 

: eee 7 ae te Negative zeros in numerator ~--------- 7 

OU if 7 - 17—17=0 Answer: 8740 

Ss a ea if. oo If there is any question about remembering which pro- 
ee ua ¥ ee ~ _. , ‘ i : 
a ee ea, jection of the slide gives the positive check and which 
a . Vie le ‘ ses : 
Ve es ye one the negative, it is a simple matter to scratch a 

Ct yo | roomy ili | positive check (\/) on the left hand end, and a negative 

ee y i i = , check (—) on the right hand end. An alternate method 

4 ie! a rau hag would be to determine the rule for yourself by per: 
Ue. > Nil ie : . oo y é 

 « va OT aie — forming a few simple multiplications as 2X 4, and 2 X 8. 

ae 7 ” ew ———_—— 
ee sa THe. i _ UTILITY DEMANDS OF A MODERN HOSPITAL 

i Bom a iii (Continued from page 52) 

Cia | <a 0 The increase in pressure would naturally increase the 

ims TA | Wy No leakage from these outlets. 
yj A oc..| ee 
VY wr 4 Table 1 gives the steam used for heating on a twelve 

4 ee a Vo months’ basis. Leaving out June, July and August, the 

e [gs a ue fr average use of steam per patient-day was 220 Ibs. At the 

ae Pe, § ——r—™ University, the heating season is figured as 260 days from 

 - yo P i ii A ee September 15 to June 1, inclusive. For the hospital 

Ree , b fT — building, in the year 1926-27, the steam used was 421 lbs. 

ie “i _ per square foot of hot water radiation per heating season. 

: ——— For the entire University, the steam used per square foot 

an of steam radiation per heating season was 810 lbs. 

= a The total water used per patient-day was 366 gallons. 
oe ens per p y g 

Ce This is the sum of the city water and lake water averages 

during the last eight months of the period of observation. 

During this time the condenser on the refrigerating ma- 

1 1 4 chine used 11,220 gallons on an average day, or 44 gallons 
Sanitary District = g gp shay g 

per patient-day. The flushing of softeners accounted for 

of 3,610 gallons on an average day, or 14 gallons per patient- 

. day. Without the mechanical refrigeration plant and 

Chicago water softeners, the total water consumption would have 

been 308 gallons per patient-day. | 

These five AllisChalmers centrifugal pumping units The hot water used per patient-day was 82 gallons. 
installed at the North Side Treatment Works of the This is 22.4 per cent of the total water used, or 26.6 
Sanitary District of Chicago are capable of pumping . : > 

600 cubic feet of sewage per second against a 44 per cent of the total water used exclusive of water for 

foot head. They are direct connected to Allis softener flushing and for cooling in the refrigeration plant. 
Chalmers synchronous motors, three of them rated at ‘ 

700 H.P. and the others at 1000 H. P., all operating It should be noted that the above figures do not include 
at 300 RPM. Boge 4 eGhatens pumping units of laundry use of water. i 
5400 to 13,500 M. capacity each, at different p ‘ ity 

speeds, handle the sewage in another part of the The per-capita water consumption per day of the city 

plant. of Madison is about 102 gallons. A comparable unit for 

Allis-Chalmers builds a complete line of centrifugal the hospital would be the per-occupant-day consumption. 

pumps for most any requirements and makes a During the entire period of observation, the number of 
speciality of combined units consisting of pumps and her th: tient: ined tically constant 
motive power of their own manufacture as the best occupants other than patients remained practically © d 

way to Bye purchasers a complete wo = both There were about fifty-five full-time and part-time doctors 
the pump and the motor proportioned. Allis-Chalmers : 

Centrifugal Pumping Units are noted for their uni- and internes, one hundred and twenty MESES and two 

formly reliable and economical operation. hundred and sixty employees. The total estimated to be 

on duty during the day time was three hundred and 

Zan | 1@_ AA = sixty. The use of this number was considered to give 

(Q) | | S) a(( LA | IMAI eC the fairest basis of calculating the consumption per occu: 

oe cee pant-day. Exclusive of the water used for softener flushing, 

A MILWAUKEE, WIS. U.S. Ae : : 7 3 si 
and cooling in the refrigeration plant, this gives a per 

occupant-day consumption of 127 gallons.
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| lined, warm yet dressy ~--------------- $ 6.45 | I Noo | 

| 1 | | 
| 1 | | 
Sonat nnn tent et R  H  t Rt t tttt
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AV Ry The daily charts taken from the flow meters on the city 
Lape NT XY water and hot water lines gave a means of studying the 

liz) BI iN wo fn variations in the uuse of these items throughout the day. 
Vii oi ony PRR Figure 3 shows typical charts and it will be noticed that 
ON there are three periods of maximum demand. Also, the 

HE 1 study of these charts shows that on the per patient-day 
ee Sst basis for city water, th ie weal of cae: fi RE Op : 4 SSH | basis for ci ty water, there was a peak period of con 
RSS oa SE | sumption 2.33 times the average rate of consumption 

Ra be il ye lasting for at least 15 minutes on the average day. For 

eid ay HRN KS hot water, this ratio was found to be 3.92. This indicates 

REL NS ef that the hot water demand is more fluctuating than the 
SS total water demand. 

e In determining the sizes of heaters, softeners, pipe lines 

Used by Leaders and other pieces of equipment, it is important to know 

. the maximum demands as well as the average demands 
in Every Industry that must be met. For instance, a softener installed on 

the hot water system should not only be able to handle 

Bax METERS already a temly ee disaty Wea of 82 gallons per patient-day, but must be 

. . . able to handle a load 3.9 times this amount for a period 

. established in the Central Station Fi of at least 15 minutes. If it is not designed or chosen 

Field that they are standard equipment to meet the load during times of maximum demand, the 

in more than 90 “of the up-to-date Hl water will not be entirely softened, and in some cases 

plants, are now being used more and : damage to the filter bed my occur. Likewise, the heater 

more by the leaders in every line of in- and the storage tank for the hot water system must be 

dustry—where they are reducing the chosen with respect to the maximum demands for hot 

losses, improving combustion condi- water. With a given ratio of maximum demand _ to 

tions and providing accurate, reliable average demand, either the heater must have sufficient 
and trustworthy data for accounting i capacity to handle this entire maximum load, or a storage 

systems. tank must be provided of such a size that the maximum 

BAILEY PRODUCTS demands above the amount that can be handled by the 

. . heater will be drawn from the storage tank, with not 
Automatic Control — Liquid Level Gages : 
Boiler Meters Manorecers more than the allowable drop in temperature. 

Coal Meters Multi-Pointer Gages _ __ _ 
Draft Gages Pressure Recorders A 

Fluid Meters ‘Tachometers | | WHAT AN IMPLEMENT ENGINEER THINKS ABOUT 
Gas Flow Meters Temperature Recorders H 
Gravity Recorders V-Notch Weir Meters i (Continued from page 47) 

Write for Bulletin No. 81B i to die under its inertia will run for 22 minutes. That 

Hy surely is an indication of refined design and workmanship. 

‘ H The simple rugged plow is quite another. In operation 

Bailey Meter Co. H the plow i a ned nd Te must enter the ground to 

Cleveland, Ohio H a predetermined depth, cut, raise, turn, reverse and place 

Tra 7 == Ih a strip of soil while at the same time it must cleanly and 
™ 1G 13 ee 8) le accurately cover trash, fertilizer, weeds, or other litter. 

inne | a m files : a Be y } In its highest form the plow today is but a play tool for 

a TE Eyal fe oe y F} | the farmer, who seated comfortably on the tractor, simply 

, . f| fe y { | . LE ; jerks a string to set his plows in the ground automatically, 
: pH) ae 4 oe Pl |e | or likewise lift them. 

\ be eS de As we review past developments, comparing the spade 
Neon ag pcesg mae eel De eg and ancient crooked stick plow with the modern tractor 
iF ee oe romana ¥ 6 re. gang plow, the brush drag with the modern harrow and 

We peel ae . eae é pulverizer, the hand hoe with the high-speed tractor culti- 

kM “ae | 4 vator of today, the sickle with the harvester-thresher, it 
"i # : ij is evident that much progress has been made in the ap- 

i a i a) H plication of machinery to agriculture, but it must be 

H ew Ge apparent to the student who views our industry from the 

Bailey Meters at Western Electric Co., Kearney, N. J. outside as it is to us on the inside that only a beginning 

has been made. The field is wide and it is full of 

invitation and of challenge.
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THERE is one way to get “the old college “FIGHT”, “FIGHT” wear with Timken 
spirit” into everything mechanical which tapered construction, Timken POSITIVELY 

transmits power through moving parts ALIGNED ROLLS and Timken electric 

— see that it is “Timken-Equipped”. steel. This is worth remembering in buy~ 

For then friction is held in check, work- ing or designing motor cars and all other 

in arts are preserved to “FIGHT” machinery. P I , 2 

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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What makes this 
6 

marvelous speed possible? 

pe ORS OS nee tag gh (Mi, po: . 
Bans OR ° (4 ame > . ey i Oa Hy aS ap i VER » if sf 

i bt Meni uel Mi if JA ag” ve if ie 

% _ wns scnnmserelt| ZL Sie, (IBN ME 

AA pL ERT NRE Sonia ese Saar NN i ig x, eae “ V4 

ages oa eats Meee RN ey Wi SL eo 

ghee EE eg aed onto Wy 
RO, te ea 
Se ae Spe re — oo — 
SES ie ee ee ee 4 sae meee 
Sn ee NER eo \. yer 

bt ET ee J age. os RE iii pn OE agg Meee \ im 

ee a ae tie @ 7 ad po LS Sige | 

OS ee een geen I eS 

GI GBP we ea 
tS w ogg =e? Sa 7 

In this age of speed, “mile a minute” has become commonplace. Machines that 

reduce distances by land, air, and water travel excite today only casual interest and 

little thought of the mechanism that makes this tremendous speed possible. 

Behind the scenes, inventors and mechanics have worked untiringly to build today’s 

marvelous engines of travel. Great manufactories produce them in quantities, each 

| capable of its high speed accomplishments because hundreds of parts have been 

fashioned to accuracy by grinding. 

In the old days of hand and semi-machine operations, high production with accur- 

acy was of course limited. Today, grinding machines produce precision parts, one 

after another, mechanically perfect, day in and day out, in tremendous quantities. 

NORTON COMPANY, WORCESTER, MASS. 

SSS SSE SS SSS] EES 

Grinding Wheels aN Refractories~Floor 
Grinding Machines Ce and Stair Tiles 

ee 
Please mention The Wisconsin Engineer when you write
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black letters “WGY”, or another sign of a checkerboard 

OM | fpure. During later experiments the faces of the experi- 
menters in the laboratory were broadcast. 

At 1:30 P.M. on the afternoon of September 11th, 1928, 

and again at 11:30 P.M. on the same date, the first 

The NEW STANDARD in television play ever broadcast was sent out through WGY. 

This marked another important milestone of science, and 

Modern Milling Equipment with the inception of visual as well as audible dramatic 

broadcasts, a vast new field of entertainment has been 

opened up. The television version was the same in every 

/ \ respect as the stage offering, but many new problems in 

ff ag dramatic technique were presented in putting on the air 
mg \ i a performance intended for reproduction instantaneously 

ow il en oo aM | in homes distant from the scene of the action. 

a 2 "7 J eer 4\ \ The television camera used during the broadcasting | 
ee ere & "ND RAN of the first television play by radio, consisted of three 

)) FS eee Mi\, units, a cabinet containing a 24-hole disk and a 1000-watt j 

eo - —— a ¢ lamp as a light source, and two smaller cabinets each 
Co aii ea oe Seah housing a photoelectric tube with amplifier. These cabi- 

aac i A= CG nets were all mounted on tripods in order that they might 

a " i €& WV. be raised, lowered, or tilted to suit the height or position 

a) Ih al of the performer. 

| Wy n A In the presentation of the first television play, “The 

mY a ' Quceen’s Messenger”, it was necessary to use three cameras, 

H = . a | one for cach of the two characters, and a third for the 

= introduction of “props” and other visual effects. This 

3 made it necessary for the director to “cut” from one 

camera to another as cach character spoke his, or her, lines, 

and to “cut in” the third camera when it was necessary to 

show the hands of the players, a gun, cigarettes, keys, 

BROWN & SHARPE “STANDARD” cte., as needed for the action of the play. The director 

MILLING MACHINES governed the radio output by means of a small control 

box with two knobs. One of these knobs was arranged 

for cutting in the various cameras on the set, and the 

COMPLETELY new and advanced series other knob enabled the director to fade the images in or 
A of “Standard” Milling Machines has been out, very much the same as a fade-out in motion picture 

. . work. Further to aid the director, a television receiver 

added to the already extensive line of Brown was located near at hand. In addition to the cameras 
& Sharpe Milling Equipment. there was a microphone for each actor to pick up the 
Many of the features of these machines are spoken lines. Because of the red image produced by the 

: characteristic glow of the neon lamps used, it was necessary 
entirely new, the result of long study and effort to accentuate the make-up of the actors to a point of 

on the part of Brown & Sharpe Engineers. exaggeration, and to define the mouth and nostrils sharply 

All of these features lighten the opetator’s with strong color. Diamonds or other bright stones could 
Fe nd ae not be used on the hands because they introduce a dis- 

task, save his time, and reduce milling costs. . : — : 
turbing glare into the image. Each actor worked in front 

We are always ready to send, at your fe- of a white screen, such a background being necessary to 

quest, a complete catalog of our line, or liter- give definiteness to the features. 7 
ature describing any of the machines manufac- From the admittedly crude and inadequate television 

apparatus of to-day to the perfected commercial broad- 

tured by us. casting of complete dramas of to-morrow is a step of 

gigantic proportions, but there is no doubt but that it 

. will come, and much of the credit must be given to the 

BROWN ~ SHARPE patient experimenters in the laboratories of the present. 

prownesuianremee.co.(IP3) PROVIDENCE, R. L., U.S. As ee 
NEW AUTOMOTIVE KINK 

He: “You see, we’ve gone into truck farming.” 

a Visitor: “You can’t fool me. You don’t raise trucks; 

they come from a factory.”
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2 [ Z Be cal | bo) A Rex Installation in Cement Mill 
: : : Be en i i \ \~—s'The Chain Belt Company and The 

: - i? 2. > Oe 6 an a. Oe Stearns Conveyor Company (owned by 
% A Pi ae Ss i pees A ee the Chain Belt Company) provide prac- : : ‘ se | ie Sg a tically all equipment for mechanical 

a Hie a a. handling of cement from the raw state 
oo : | eae f Be ie through the kilns and mils to the fin- 

\ : 5 / | (de ee ae ished product. The installation shown 
_ Ls ‘Mal isacthe plant of the Peerless Portland 

i : a Jement Company. 
Rex Sand Handling System in Foundry |, ove 

Showing (right to left) Rex Elevators (buckets on belt) for knockout sand, Vy iy | 
screens and bins (center) Rex Elevators for tempered sand discharging to dis= t 1 

integrators and belt conveyor to foundry floor. Paddle mixers are below. , . , 

7 i PS ay ae z 

CHAIN BELT Engineering J U/() -ugawip/onts J eke AIP (fap i 
: i . en NW a \ Nae Solved this Problem 7 wars 

i A lie WG aa 7 ‘i y —And Many More Lp et SF \y ) | 
Sand Handling and Reconditioning was once one of the Ve yee 4 a pen omy ' & 1 | 
Major Problems in transforming metal into castings. It 1p if | éucsisudGoweaui : 

need no longer be so— RBI ac tnctisestone Bane tres rite hia 
In foundries, large and small, Rex Sand Handling Equip- i Ai! Se aeeet Antatiale, ous fo samen 
ment has eliminated hand labor, saved valuable floor =) 7 Peete as eo from floor to floor 
space, and, in keeping with the modern trend, has speeded | 7 \ 
up production generally throughout the plant. uv : : a 

The plant view shown above is a unit of one of the largest a Le eee 
American corporations, where the use of Rex Sand Han- ()) |, 7 y eee 
dling Equipment, coupled with a change in the character of iP “a? | SA == gilli 
the work, resulted in an increase of 300% in production. | yy = om sam a 

a . é A : . Me ee cs 8 

Many similar industrial problems of handling have yielded i 4 ie an ae : het aaeany fi ; 
to Chain Belt engineering skill plus Rex equipment. ly ee ae ct ee a / 

Ne A Ss TER eA eee... 
Whether you are a Student, a Manufacturer or a Graduate es | a Se fn a. 
Engineer, it may be well to investigate the possibilities | Co ( ; fe aS ita) fal 
that Rex Handling Equipment holds for you. We will “| a me pe i 
gladly furnish information to anyone interested. / \™ fe re pa 

Ce aig em, 2 | \ : Progressive Assembly 
o ig a 7 A 3 Since the Maytag Company of Newton, 
a “4 9 ce v (eo Jowa, manufacturers of washing ma- 

®t amass ‘up| 9 | chines, installed Rex Conveying Equip- 
ON Omer, ne | 7) ment, production hasgreatly increased, 

és » ee ba at 5 il a 4 inspection made easicr and fewer 
(Reg. U.S. Pat. Off.) . Le hands needed in the assembly oper- 

CONVEYING SYSTEMS Ji OR “ 
xa y 1K. yA Fj 

: i ; hy ty 
759 PARK STREET MILWAUKEE, WISCONSIN 

BIRMINGHAM — CLEVELAND CHICAGO HOUSTON ST.LOUIS | MINNEAPOLIS PITTSBURGH SALT LAKE CITY 
BUFFALO CHATTANOOGA DETROIT LOS ANGELES SEATTLE NEW YORK PORTLAND SAN FRANCISCO 

THE STEARNS CONVEYOR COMPANY, E. 200th St. and St. Clair Ave., Cleveland, Ohio (Owned by Chain Belt Company) 
Please mention The Wisconsin Engineer when you write
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Aerial view of the tip of Manhattan Island, New York City 

THE SKY IS THE LIMIT! 

EFORE the elevator removed this limitation, five 

stories was the height limit of buildings. Upper 

floors were undesirable—people didn’t enjoy the 

long, hard climb to roof-tree quarters. 

Today there is no restriction. Upper floors are preferred 

. for their light, ventilation and splendid view. Elevators 

have made buildings of any height practicable. The 

only limit is in the construction of the building itself. 

For more than 75 years Otis has led the way in Vertical 

Transportation—changing the skylines of the nation. 

SED AS \ 
(3 Cera) s) 
ores 

Offices in All Principal Cities of the Worla 

Please mention The Wisconsin Engineer when you write
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OT ee 

“On Test” 
Rex all parts of the world they come 

each year—selected college graduates to 
begin their duties as G-E Test men. 

From giant turbines to tiny relays, millions 

of dollars worth of equipment is tested by 

these young engineers during their training 

period. 

This rigorous training, embracing practically 
every phase of electrical engineering, better 

fits them for their life work whether it bein 

the General Electric organization or else- 
where.* 

Cc ively, 90 it as . : 
of Geneal Bice teat But it is not only electrical knowledge which 

“graduates” - : . : 
gaged in electrical and allied is gained “on test”. Here men also find in- 
industries; th: two- . . . & 

thirds of this number remain spiration which prepares them for leadership 
ith the G 1 Electri : . : 

Company, in this electrical age. 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N EW YORK 

Please mention The Wisconsin Engineer when you write
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