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A New Madison Product 
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< For Automobiles 

cane Wace: Lubricating the non-rotating bearings of auto- 
Sae9) mobiles, trucks, and tractors, such as - steering 
oy ey eae knuckles and spring shackle bolts, has long been a 

‘ ae ) serious problem confronting automotive engineers. 
Per Grease has been used, but has failed for several 

1 ) A reasons. First, because grease is not all lubricant. 

S| rs | In effect it is simply a spongy mass containing 

<8 some lubricating oil. The residue causes the 
Gh trouble, for it gums up the bearing and clogs the 

ol , passages through which the grease is fed. Grease 

a pes f cups, too, have short-comings, and to use them is a 

' [ae repellant task at best. 

~ we Oil has been used recently by the majority of 

Model H Oil-Kipp | automotive engineers, but due to the imperfections 
two nMipps ave made i2 of the means of applying it, oil has not given entire 
orvolr type for, vertical satisfaction, especially in low temperatures. | itions, ¥ - . i op 3 
Bhot for horizontal OSE Oil-Kipps use heavy oil effectively by forcing it 

tions. to the bearing. They are easily applied and simple 

i to operate. They make easy steering and riding P 

and prevent wear. , 

A booklet “Chassis Lubrication with Oil-Kipps” 

‘ will be gladly sent to any one interested in it. 

Madison-Kipp Corj i adison-Nipp orporation 
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Madison, Wisconsin 
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Tickets! Tickets!! Tickets!!! 

| $6.00 for $5.00 BUY NOW _ $6.00 for $5.00 | 

i Pantorium Company + 
i (Quality Cleaners) i 

538 State St. Phone 1180-1598 
etn ttt ttn 
i T 

| . . | 
i The Pawling & Harnischfeger Co. | 

Milwaukee, Wisconsin. i 

i Offers to Engineering Students of the U. of W., bulletins and cat- i 

| alogs, mailed free, on any of the following subjects: | 

| Electric Traveling Cranes, Drilling and Boring Machines, 

| Grab-Buckets, Hoists and Monorail Systems, and i 

Excavating Machinery. i 
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i Think of Stratford Clothes when you need that suit— j 
1 They possess an indefinable something—a touch of i 
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HIGIWAY RELOCATIONS. 

By Gorvon F. Daccrrr 

Engineer of Surveys, Wisconsin State Ilighway Commission 

Highway Improvement is a National question at the present 
time. Railroads are overtaxed, and today, as never before, 

people are turning to the improved highway for a partial solu- 
tion of the problem of transporting war and commercial sup- 
plies. The Federal government is granting financial aid, under 
certain conditions, to the several states for the improvement of 
their highways. One condition is, that these improvements 
shall be of a permanent character, and to accomplish this, the lo- 
cation must be carefully selected. 

In the early days, the natives laid out their roads or trails 
along the water grades, the one idea being to facilitate travel. 
This automatically secured fairly good grades, by placing the 
highways in the valleys and on side slopes of hills. As time 
went on, early settlers came in and began to cultivate land in the 
valleys. They decided that all good land must be used for 
agricultural purposes, and the highways as a rule had to give 
way, being placed on sectional or subdivisional land lines. This 
was done regardless of grades or other features that would tend 

to increase the construction or maintenance cost of the highway. 

Hence highways ran over hill and down dale, disregarding the 
demands and conveniences of traffice. 

Public opinion is and has been undergoing a radical change, 
in the past few vears, on the highway question. Today the 

question is being considered intelligently from every angle, 
which results in a greater number of highway relocations being 
made each year. When the location of a highway is properly 

considered, sectional or subdivisional land lines must be for- 
gotten.
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Relocations are made for one or more of several reasons, which 
may be listed as follows: (1) to secure better grades; (2) to 
secure better drainage; (3) to secure better alignment; (4) to 
climinate railroad grade crossings; (5) to lower construction 

costs; (6) to lower maintenance costs; (7) for miscellaneous 
reasons, such as securing better vision for traffic, climinating 

bad snow drifts, obtaining better connections with secondary 
roads, cte. Taking up each of the above items separately, we 
find: (1) That a reduction from 15 per cent to 8 per cent will 

decrease the hauling cost about sixty cents per ton mile. A team 
of horses can haul nearly twice the load, and cover a greater mil- 

. age per day, on the lower gradient. (2) Better drainage can 
generally be secured by avoiding sharp slopes, ravines, bad 
washes, hollows, and other features tending to impair the drain- 
age of the highway. (3) Better alignment is always to be 
worked for in the relocation of highways. Sharp turns should 
be eliminated where possible, especially if such turns come on a 
grade. (4) It often happens that dangerous grade crossings 
can be eliminated by a slight change of location. Grade cross- 
ings are always dangerous, no matter how well protected, and 
should be avoided. The railroads will generally support any 
relocation tending to reduce crossings dangerous to traffic. 
(5) Heavy rock work can often be avoided by relocating the 
highway. The initial cost of the improvement should be kept 
to a minimum consistent with good location. (6) Maintenance 
costs are always to be considered carefully. When the high- 
way is completed, maintenance costs will tend to increase from 

year to vear. Make them as low as possible by properly locat- 
ing the highway in the beginning. Snow drifting is to be 
guarded against by placing the road on the proper slope and in 
such a position that drifting shall be a minimum. Snow is ex- 
pensive to remove from a highway. (7) Miscellaneous features 
will include all points not covered above. Perhaps the most im- 

: portant of these miscellaneous features is the vision for traffic. 
There is a large percentage of automobile traffic at the present 
time, and naturally it moves at a higher rate of speed than horse- 

. drawn traffic. Actual tests made by the New York State High-
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way Commission with a five-passenger automobile show that 
the distance required to bring the machine to a stop is as follows: 

Speed Distance 
20 mph. 40’ . 

40 mph. 140’ 

Numerous associations and State organizations have made 
actual tests for a “safe sight distance” and it has been generally ~ 
decided that 300 fect is a “safe sight distance” for a speed 

) of 25 miles; 200 feet for 20 miles; and other speeds in 

proportion, except’that the minimum sight distance shall be . 

100 feet. Summing up the above statements and facts, reloca- 
tions are made primarily to secure a more economical road as 
regards construction and maintenance features. 

The proper location of any highway involves the making of 
certain preliminary studies before the final location can be de- 
cided upon. Traffic conditions must be investigated. Tt often 
happens that the main traffic will be in one direction toward a 
market center; hence the problem resolves itself into one similar 

to the railroad problem, namely, in eliminating adverse grades 

in the direction of the main traffic. The ruling grade, favorable 
to traffic, should be secured although it may be impossible to 
secure the same grade in the opposite direction. An estimate 
should be made of the saving in haulage cost per ton mile that 
will be effected. The capitalized value of this saving will in- 
dicate the amount that can economically be spent upon the im- 
provement. 

There are various types of road relocations, the “contour re- 
location” being perhaps the most widely used. The old system 
of laying out roads to follow stream lines until the head of the 
valley is reached and then making the steep hard climb to gain 
the summit is fast being replaced by the contour grade develop- 
ment. This, briefly stated, consists in making the ascent by a 
long easy grade line, which develops a sufficient distance to at- 
tain the desired elevation. 

The term contour relocation is self-explanatory, but a short . 
discussion of methods used in the work may not be amiss. 

Contour relocations are those wherein grade and alignment 
are developed by using the actual contour intervals as they exist 
on the ground. Jn a great number of cases, the relocation is
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virtually in sight, but oft-times a careful study of the ground is 
required te find the general direction of such a relocation. The 
height and approximate length of the hill to be relocated must 
first be determined. The grade desired is generally controlled 

by traffic and physical features, such as slope, drainage, materials 
encountered, ete. A decision having been reached as to the 

desired grade, the next step is to run out the grade contour. The 
contour must be actually established in the field by a level party, 
which generally consists of three or five men. The levelman 
through his rodman, sets each point on the desired contour at 

. the station points. For instance, if a six per cent grade contour 
is being laid out, each point on the line will be exactly six feet 

above or below the last point, depending upon the direction of 
running, and 100 feet distant therefrom. 

Experience shows that the fastest and cheapest lines are ob- 
tained where the line is started at the top of the hill and run 
down. The reason is that less trouble is encountered, and more 

time saved by reason of the fact that the rodman is better able 
to judge the required interval. 

It oft-times happens that there are two or more possible lo- 
cations in sight, and engineers should make a reconnaissance of 

each of the possible routes, and after comparing them, have the 

survey run on the route that seems to be the most feasible. Tt, 
however, more than one route opens a possibility, the survey 
should be made and plans worked up to such a point that com- 
parative estimates can be drawn. 

After completing the grade contour, a location or transit line 

should be run for the purpose of obtaining the exact location of 

each point on the line. This transit line need not follow the ac- 
tual contour, but may consist of reasonably long tangents with 
offsets to each station point on the contour. Tf the contour fol- 
lows along the side of a rather sharp, steep slope, the transit line 
should follow the actual contour with angle points at each sta- 
tion. Following the transit party is a level party cross-section- 
ing the line. The cross-sections in some instances are taken 
with a Locke level, but in general, if the difference in elevation 

is not too great, sections are taken with an engineer’s level. A 
sufficient number of cross-sections should be taken to enable the 
engineer properly to make his preliminary studies and esti-
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mates. The soil classification should be noted at the time of 
taking the cross-sections. 

Upon completion of the field work, the necessary plans are 
prepared. These plans should show in detail: (1) the plan 
and profile of the old road that is being relocated; (2) the pro- 
posed relocation; (3) a contour sheet upon which can be de- 
veloped the necessary studies; (+) the projected location; 
(5) the final location as selected in the office. The projected 
location is made by taking into consideration grades, drainage 

and general alignment. 
Sharp curves (which cannot always be avoided) should have 

a compensated grade, as in railroad design. For instance, one 
relocation in Richland County has 4000 feet of 7 per cent grade, 
but in the center of this grade it was necessary to make a “hair- 
pin” curve of a 105 foot radius through a central angle of 185 
degrees. The grade was reduced to 4 per cent for a distance of 
350 feet on the curve. 

The matter of the movement of excavated material is all im- 
portant. The length of haul must be kept toa minimum. Oft- 
times a slight shift in the new centerline will save considerable 
vardage. Such a shift may possibly lengthen the line and in- 
erease the amount of right of way required. Even so, it is gen- 
erally cheaper to buy land than to move material, especially 

rock. At this point it may be well to call attention to the fact 
that too few engineers study the project thoroughly enough to 

make certain that they have the most economical location. The 
young highway engineer, being inexperienced, is often inclined 
to feel somewhat touchy on this point, especially when asked the 
question: ‘How do vou know that the line selected is the best 
line obtainable?” Men generally are alike in one respect, 
namely, in the feeling each has that the thing he does is the best 
that could be done; but-this is not sufficient for work of an en- 
gineering nature. <A thing must be proved, and to prove it, all 
facts must be at hand for purposes of comparison. Too often 
the statement is made, or is implied, that an engineer who does 

not secure the best line on the first trial is not worthy of his title. 
The converse, however, is true. The best engineer is the one 
who devotes to his problem all the study that time will permit 

and delays in making his final selection until he is thoroughly
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convinced that the most economical line has been secured. To 
illustrate this point: On a 4700’ relocation that was recently 
completed south-west of Richland Center, Wisconsin, five differ- 
efit lines were projected. Three of these lines were almost iden- 
tical in alignment; but a slight difference in the material dis- 
tribution, or shift in grade made each new line appear to better 
advantage than the previous one. The line finally selected in- 
volved a study approximating forty hours in the office. An- 
other relocation in Sauk County involved a study of about 70 
hours for 15 miles of highway. Many other examples could be 
cited, but space does not permit. 

The handling and balancing of material is a problem that con- 
sists of more than merely establishing a grade line and borrow- 
ing or wasting the excess material. An effort must be made to 
secure the most economical line, using the yardage available from 
actual cuts. It will be admitted that there are cases where 
borrow or waste of material is a necessity, but on highway work, 

this can usually be avoided. A waste dump is unsightly, and a 
borrow pit is many times a sump hole for drainage. Plans for 
relocations often show that practically no study of this phase of 
the subject has been made. 

Returning to the road design in question, the last step is to 
, stake out the final projected line in the field. This is done by 

a transit party, and all the station points, fences, streams, ra- 
vines, rock out-erops, soil conditions, buildings and other fea- 
tures of vital interest to the project are again noted in the field 
book, this time with reference to the final line. The final line is 
then recross-sectioned for a width sufficient to cover all yardage 
work. Final estimates together with the necessary plans and 
profiles for construction can then be prepared. 

Right of way should always be definitely arranged for before 
allowing any construction work to begin: Easements should be 
secured and filed, thereby eliminating possible troubles when 
the construction work is in progress. 

An engineer who has to buy right of way, must have a world 
of diplomacy and tact, must know his business, and must always 
be ready to look at the matter from all standpoints. The ma- 
jority of property owners are reasonable and easy to deal with if 
properly approached in the beginning. They will of course,
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demand to know why the selected location was chosen, as against 

some other location, and it is only right that the entire matter 
should be explained to them in detail. They are the ones prim- 
arily affected. Oft-times it is necessary to cut a farm into small 

. irregular shaped parcels of land that can be cultivated only at 
a loss. In these cases it is cheaper to “pay the owner's price” 
than law the matter out in the courts. Pay double the value 
of the land, if by so doing the good will of the party can be re- 
tained. It is not best to condemn private property except as a 

| matter of last resort, as it is not only expensive, but always 
| creates and leaves hard feelings with some one. 

To reduce future maintenance, the proper location of a road 
is of prime importance. Plan the road to go around the hills 
rather than over them. It is next to impossible to carry water 
down a long steep hill for its entire length, without soon causing 
damage to the road, while if it is planned to go around or along 
the side of the hill, the water can easily be transferred from the 
upper road ditch to the lower one and immediately diverted from 
the road to its natural channel by the use of the proper culverts. 

Contour grades usually involve a side-hill section, being partly 

in eut and partly on fill) Care must be taken, therefore. to es- 
timate the shrinkage or swell of the material handled. The 
question of correctly estimating this shrinkage or swell of the 
material is one that invites more or less discussion. There is 
only one safe rule to follow, and that is to make the estimates 

according to experience with the class of material to be handled. 
Cut and fill will varv with the local material and conditions, 

but generally speaking, cuts will have a slope of 1 to 1, and fills, 
a slope of 1} to 1. One instance is recalled by the writer, where 
the banks in a long, deep side-hill cut began to slough off, and 
there was no apparent cause to be found. The banks were 
trimmed back twice without success and finally it was decided 
to cut them back to a 1} to 1 slope, which solved the problem. 
The material was loose rock and clay, containing some sand, but 
no water. 

The engineer is required to estimate the cost of an improve- 
ment, and to do this, he must be conversant with methods used * 

in the construction work. Highway work is handled similarly 
to that of railroads, with the exception that the units are smaller,
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aud the contractor in general cannot afford to introduce high 
class equipment such as steam shovels, industrial trams, ete. 
Slip scrapers, wheelers, fresnos, and wagons are used on most 

road work, the final shaping up of the finished grade being done 
with a road grader machine. The general practice is to use : 
slip scrapers for moving material up to a distance of 100 feet, 
wheelers up to about 300 feet, and wagons for greater distances. 
A good foreman can handle from 12 to 15 teams, and about 20 

men, but should not be made responsible for a greater number. 
Teamsters and laborers require more or less watching, as there 
is generally a tendency on the part of some to dissipate time, 
which will soon demoralize an entire crew. A good foreman is 

worth all that can be paid to him, and most contractors appre- 
ciate this fact. He should be a man who is not only conversant 
with his work, but has some idea of cost records, and if possible 

he should be a practical if not a technical engineer, especially 
for the larger and more important pieces of construction. 

Engines and motor trucks are in use on some of the larger 
highway contracts and they are economical if kept in steady, 
active service. The most efficient and economical service can be 
obtained from a motor truck by running it from 12 to 16 hours 
a day, and arranging the loading and unloading facilities so that 
a minimum of time is lost in delays. Trucks should be over- 
hauled every few days, as the wear and tear on the individual 
parts is enormous. A motor truck is an expensive luxury un- 
less properly taken care of, in which case it becomes a good in- 
vestment. Trucks should be used for hauling materials and 
supplies, and not for furnishing power to run crushers, and 
other machinery, as has been the case in some instances. 

The distribution of the vardage of material can be studied 
and worked out by any one of several methods. Some prefer to 
use “rule of thumb” methods which embody estimating the yard- 
age in excavation, and then deciding just how much of it shall 
he used for this fill and that fill, there being little or no regard 
paid to length of haul. © The mass diagram is the only method of 
properly deciding upon the yardage distribution, in the opinion 

~ of the writer. This diagram is not made by guesswork, but 
shows graphically the actual problem in its entirety. Definite 
and economical distribution of the material can be made, and it
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stands to reason that better results will be obtained. Contract- : 
ors will soon learn what a mass diagram is and will appreciate 
its convenience for their bidding purposes, after using it a few 
times. 

One other point that is worthy of consideration is the guard 
rail which serves as a protection to traffic. Wisconsin specifies 
that a wooden guard rail, consisting of a 4’’x4” top rail, a 2”x6” 
side rail, and 6” cedar or white oak posts set on 7’—S8” centers 
of a total height of 3’ above the center of the road, be constructed 

at all dangerous points, and on fills, exceeding 4’ in height from 

the original surface of the ground. After erection, all guard 
fence is given two coats of white lead and oil, and all joints are 

thoroughly protected by a covering of sheeting. 
Space does not permit of a discussion of types of relocations, 

but an effort has been made to bring certain salient features to 
the reader’s notice, with a view to decreasing the so-called 
“horror” of relocations that exists in the ordinary mind. 

ECONOMY OF GOOD ROADS 

The transportation of freight by motor truck has come to stay. 
It is claimed that for comparatively short hauls, where the roads 

are good, the economy of the motor truck far exceeds that of rail- 
way transportation. 

A recent series of tests made at Cleveland by A. N. Johnson, 
a highway engineer of Chicago, has established the fact that 

rough roads require more than twice as much fuel as roads hav- 
ing an even, rigid surface. When these results were applied to 

Illinois highways, based upon the number of licensed motor ve- 
hicles, it was found that the entire $60,000,000 bond issue to 

build 4,800 miles of paved highway, could be redeemed within 
ten years in the saving of gasoline alone.



244 The WISCONSIN ENGINEER 

THE FLYING CADET 

Lizur. Roperr M. Connery, e717 

R. M. A., Air Service, U. S.A. 

Crities tell us that the most vivid and spectacular war stories 
are told by men who have been farthest from the front line and 
the disagreeable roar of cannon. Likewise, in Uncle Sam’s air 
service, those gentlemen who come under the general heading of 
“kiwis” (pronounced kee-wees),—-hangar care-takers and such 
like—are most successful at holding an audience spellbound with 

Be : 

ee oN boy 

their tales of acrobatic flying, tailspins, glides, and Immelmann 

turns. These imaginative fighters and flyers are looked upon 
with considerable disfavor by most army men and I do not care 
to run the risk of being classed with them; but it may interest 
the old “bunch” to hear about some of the tribulations of the 
sky-pilot previous to that great day when he receives his com- 
mission as a reserve military aviator and once again, after a 
period of deep humiliation, lifts up his head and looks the world 

in the eye. 
The embryo pilot begins his career as a “flying cadet.” This 

is about four degrees lower than a buck private. He matricu- 
lates at a ground school where everything is arranged especially 
for his entertainment. The curriculum of the school is a neat 

little thing. Every day, for sixteen hours, there are classes in 
radio, motors, meteorology, calisthenics, machine gunnery, mil- 
itary law, drill, and a few other things. Eight hours a day are
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devoted to sleep. The rest of the time the cadets are free to 
write letters, attend dances and theatre parties, and engage in 

other social activities. : 
After the ground school the cadet goes to the famous Camp 

Dick at Dallas, Texas, a wonderful home of discipline run by a 
certain Col. Stever. The course consists mostly of twenty-five 
mile hikes around a racetrack, or extensive study in home eco- 

| nomies,—better known in army life as K. P. These punish- 

| ments are dealt out mostly to please the colonel, but partly for 

such serious misdemeanors as blinking an eye at retreat, or walk- 
ing past headquarters without genuflecting. It was at Camp 
Dick that a man was accidentally stabbed twelve times with 
forks when he absentmindedly reached for the bread with his 

hand. 
After Camp Dick, comes the real sport. The cadet is sent to 

a flying field to take his elementary training. Now there is one 
thing I will never forget, and that is my first day at the flying 
field. It was at Arcadia, Florida. We arrived at the post on 
Wednesday evening, and at five-thirty the next morning we were 
marched out on the field for our first flight. There were over a 
hundred ships, and sixty of these were in the air. When we 
were half way out to the center of the field, one ship came down 
and made a bad bounce, or porpoise landing. We heard the 
motor roar, and the ship went over on its back in the first half 
of a very unsuccessful loop. There was a terrible crashing 
sound, and while the “meat wagon,” (ambulance), was rushing 
over to pick up the pieces, we were assigned to a ship and an in- 
structor. I must confess that our enthusiasm for our first flight 
had waned considerably, and if they had called the war off right 
then and there, it would have been all right with us. After 
about three months of this work at the flying field, the lucky 
survivors were commissioned flying lieutenants. Then came 

several more advanced courses and the men were ready for over- 

seas duty and the elusive Hun. 
Personally, I was sent to the Brooks Field instructors’ school, 

: and after several assignments finally landed at Call Field, Texas, 

where I instructed wild-eyed, would be flyers for nearly six 

months. 
During that time I had some interesting and some sad ex- 

periences. On one occasion a fellow said to me: “You fellows
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are pretty lucky to be kept on this side as instructors.” The 
next day a worn out ball-and-socket joint came apart in a plane, 
and Lieutenant Holborn and Cadet Lincoln were instantly 

killed. Yes, we were lucky to be kept here as flying instructors. 

But do not think that all is sad and serious in the flying game. 
In fact, conditions are very much to the contrary. I almost 
think that the incomparable views of clouds and scenery fully 
compensate a flyer for all his work, worry, and risk. Consider, 

for instance, starting out early in the morning before daylight, 
when all is inky darkness, gradually climbing up, up through 
the clouds, and finally coming out above, only to be dazzled by 
the glare of the bright, beautiful, morning sun, and to look about, 
as far as the eye can see in any direction, at the wonderful moun- 
tains and valleys of pure white fleecy clouds, which tempt you to 
settle your ship down to rest in this ocean of immaculate soft- 
ness. And occasionally, as your motor roars along, you pass 
over an opening in the clouds, and down below you see the dark 
farm houses on dismal old earth, still smothered up in the black 
night. And then the sun and the winds get busy, and in less 
than half an hour the clouds have disappeared. Daylight has 
come to the earth, and the aviator is brought back out of his 

dreams to realize that he is still a human being and must return 
to the earth to “gas up.” 

Another experience of interest is to make a long cross-country 

trip and, as your ship carries you over towns and villages, at an 
altitude of about thirty-five hundred feet, to look lazily over the 
side and watch the people crowd out into the streets, and see 
the little white specks which you know to be their upturned faces. 
You nonchalantly do a few loops or tail-spins to give the people 
a thrill, and then continue your journey. In the meanwhile 
you wonder if vou will have apple or mince pie for dinner, and 
the people down in the streets get all the thrill and do all the 
worrying about your safety. 

The more we see and read about aviation, the more we realize 

that it is a sport which has never been equalled. Besides. we 
can dream of great commercial possibilities, and can conceive : 
even of transatlantic flights. Nevertheless, although it breaks 
my heart to give up flying, I cannot help but think that my 
brother was right when he said: “My motto is, ‘Keep one foot 
on the ground and the other will take care of itself.’ ”
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ENGINEERING RESEARCH IN WAR TIME.* 

By Masor Oniver B. Ziaerman, m 796, M. E. °00 

~ After the excellent talk we have had, I feel at a loss to start 
in upon a subject that will take your minds away from the 
wonderful work of the American troops in France, which has 

/ meant so much to the world’s well being and the future of civili- 
zation and humanity. During the years 1912 to 1915, it was 
my pleasure and a part of my duty to be in Europe, and Tam very 
glad, indeed, to confirm the judgment of Mr. Carlin in regard 
to the question of suspicion of nations. 

It is practically impossible for Americans who have lived for 
years thinking really of commercial problems, devoting all of 
their energies and their entire thoughts and hopes to honest com- 
mercial industry and not to war problems—it is very hard, I 
say, for them to realize that peculiar suspicion which has been 
created by the military classes of Europe, each nation against 
the other. or a year after I was over there I heard this prob- 
lem discussed in Roumania, Russia, Italy, Denmark, Sweden, 
Switzerland, Holland, Germany, France, and England. It be- 
came a peculiar mania with me to sce if there was any truth in 
it. I could not believe it. I would argue with these people in 
the different nations; but it was there—a suspicion as great per- 
haps as that between France and Germany,—no one trusted the 
other. 

During these three years, also in the line of my regular duties, 
it became necessary to converse with the military officers in re- 
gard to experimental tests in practically all of these countries. 
Government trials of machinery adapted primarily to agricul- 
tural interests was the function which I was performing; and in 
all exhibitions of machinery the question was always in regard 
to its availability for military purposes. Tractors ?—Ilow 
could they be used to perform this or that function from a mili- : 
tary point of view? That was the first thought, how to use them 
to defeat the enemy. 

*Talk given by Oliver B. Zimmerman, Major of Engineers, at the New 

Willard Hotel, Washington, D. C., January 13, 1919, before a Meeting of 

the Washington Chapter of the American Association of Engineers.
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So with that one little thought, I might pass from the very 
illuminating remarks of your representative to the research 
work, which followed as a result of our entering the war. 

Research work must be viewed from a number of very im- 
portant standpoints. When we think of the term research work, 

nearly all of us have in mind purely the problems of a scientist 
in peace times endeavoring to establish the laws of nature, with 
indefinite time and the very best facilities of universities at his 
disposal, with enormous libraries, and plenty of people with 
whom to converse, finally arriving at some definite law science. 

Commercial research is a different problem, research such as 
our industries set up in laboratories to perform the function of 
making the greatest amount of money, research which will en- 
able one firm in one particular line to outdistance its competitor 
and bring in the shekles. If the research shows that it would 

upset the industry to a certain extent, the word is passed out to 
squelch it. If it will revert to the benefit of the organization, 
push it along. Such is commercial research. 

Army research has another function. In army research we 
have to deal with the element of time. Time is the essential 
element over everything else. To the winds with the money if 
we can accomplish a result that will be of benefit to the army in 
a period of time which will save lives, and lives are worth more 

than money. 
Tt is with this latter viewpoint that I want to deal—the ques- 

tion of research in the Army, research and development to main- 
tain our armies, to give them an advantage over the foe in every 
way possible; and in that line of work my travels from 1912 to 
1915 were of immeasurable advantage to me in aiding the officers 
with whom I have had to deal, and whom I have had to correct 

since I have been in Washington. 
Chaas, or practical chaos of the question of research was what 

T met when I came into the Army in May, 1917. There was so 

little time for thought of research problems which had to be met 

with. We, as a peace loving nation, with a very small army, an 

army inadequtely equipped to study out the development of 

military requirements, had to throw all our energies into the 

selection of commercial equipment to meet military needs, and 

it is very hard to convey to you, even in a small way the tremend-
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ous problem which this brought about. It was almost incon- 
ceivable to know how to manage it. There was one problem it 
was very evident we had to take up, and that was to supply the 
Army as fast as possible with commercial equipment, and make 

: the best possible choice of equipment available; then proceed as 
fast as was possible to readapt that equipment into suitable mili- 
tary equipment. 

Now that could not be done immediately. We had to take 
time, and at the same time start out with a new idea of making 
absolutely adaptable equipment to meet military needs. This 
was first the function of the Mechanical and Civil Division of the 

: General Engineer Depot, later organized as a definite Re- 
search and Development Division, which carried out the project 
of developing absolutely military apparatus for the military 

' campaign of 1919 and 1920 if necessary. 
There are two attitudes of mind which prevail in the handling 

of research problems. Not every body can take a calm, cool, 
unprejudiced attitude toward a research problem. The most 
common process of research is for a man to conceive an idea and 
then go ahead and try to prove it. That is not true research. 
Research should be approached with an attitude of mind which 
is absolutely open, which has no preconceived ideas, but with the 
basic element in mind of establishing the truth, irrespective of 
whom it hits, what it hits, what the results are to industry, or any- 

thing else. 
Now the armies could not operate without the greatest care 

being taken in the correct selection of equipment, for if we were 
to make a choice, and should make a mistake in that choice, as T 

have often said to my officers, we would have on our hands the 
responsibility of the blood of our brothers. We must not make 
a mistake. We have no chance to redeem ourselves if we do 
make a mistake. Hence, the problem of selection of equipment, 
the improvement of that equipment, and its betterment should 
be done without any desire for personal gain or for personal 
credit, but for the credit of the Army and for the safety of our 

brothers who were sent to the other side. Supplies, material, 

equipment, machinery—these several groups of problems had to 

be arrived at, had to be attacked. No corps of the Army had as 
much responsibility, in my estimation, as had the Engineers.
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And I am very glad, indeed, to feel that our country went to it 
so willingly, so unselfishly—men gave up good salaries, good 
positions, sacrificed everything, to do their bit. We have engi- 
neers who have left an income of $60,000 a year to come in and 
work as captains, with an indefinite possibility of promotion. 
The number of men, especially engineers, who gave up salaries 
of from $10,000 to $30,000 a year would make your heads swim. 

And I have not known one who regrets that he wears the Castle 
on his collar. 

Just a few words on the problems with which we have had to 
, deal. When you think of an army operating in the field, you 

readily realize that unless available equipment possesses the 
quality of mobility, it is not army equipment. When you think 
of the vast numbers of hoists, derricks, road making equipment, 
and machinery which would be easily operated on this side in 
peace times, and think of that equipment with an army in ad- 
vance, you can see it would be useless unless it had greater speed 
to carry it along than it had in normal peace times. An example 
or two to go with this: In order to make roads in France, in 
order to build our railroads through France, in order to trim up 
the shell torn fields, it was necessary to buy steam shovels and 
equipment of that kind. What Pershing cabled for was some- 
thing that could be gotten around in a hurry.. The result was 
an automobile that would earry 24 to 5 tons which could be set 
up at one point and in cleven minutes could be a mile from there 
and in operation again. Mobility is the essential clement. 

Another essential is simplicity. Almost all equipment oper- 
ated on engineering functions is operated under conditions which 
are not under stress of time. We have plenty of time in peace. 
What is the condition of the mobile army equipment in a battle, 
with everybody excited, shells bursting, men falling? We must 
have simplicity, so that machinery can be operated in spite of 
those conditions. 

Portability is still another requirement. Nearly all the equip- 
ment already available was designed with very little idea of 
portability. A great deal of the equipment must of necessity 
he small. As a result we had to cull over a vast quantity of 
small equipment, gas engines, steam engines, boilers, ete., which 
were already made up. In the matter of cast iron and cast
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gears for example—you cannot pick up a cast iron hoist and 
run with it a couple of miles. Why not have it built of steel 
so that two men can manage it, instead of waiting for a truck or 
for animals to move it from place to place. 

Now, we could not go from commercial equipment immedi- 
ately into all the refinement required for military equipment, 
because it would upset the industries in trying to quickly pro- 
duce the necessary quantity to bring this war to a termination 
ina hurry. It was necessary all the way through not to gum 
the manufacturing conditions; and I can assure you that I have 
had letter upon letter from manufacturers thanking us for the 
way in which this was managed so as to find the least possible 
delay for the greatest possible amount of suitable equipment for 
the boys on the other side. 

Practically all equipment which is manufactured for peace 
conditions is not designed with a view of meeting outdoor con- 
ditions. In the gasoline engine you have a good example, which 
is made for indoor service—open crank ends, open bearings, 
open facilities all the way around for dust and dirt. In Europe 
it must operate in the rain or the sunshine and in dirt, and un- 
less properly enclosed it would soon be useless. ence, we have 
to cause a great deal of our equipment to be remodeled to meet 
that one condition, and to see to it that wherever a bearing was 
lubricated, it should be done in such a way that the dust was 
carried away from rather than to the bearing. 

One of the hardest problems to meet in connection with gaso- 
line engines was the question of lubrication and ignition. Those 
of us who were familiar with the Flanders field knew that the 
battery ignited machines were of no use in that territory, simply 
because they would not hold up under the conditions of moisture 
in France. Hence we had to go to the extreme of putting mag- 
netos on the machines of smaller types, where they were not 
formerly so devised. 

The efficiency of the equipment had to be looked into. The 
equipment in general was small, and was not designed with any 
idea of getting high efficiency, with the resultant wastefulness of 
gasoline, kerosene, coal or wood, and it was necessary to provide 
for much larger quantities than it was easy for us to furnish. 

Then the whole question of standardization was important.
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We could not embody into large quantities one hundred types of 

one machine. We had to get down to standardization for the 

sake of repairs, and for the sake of keeping these machines in 

good condition on the other side. 
Two other problems had to be severely dealt with, the question 

of volume, and the question of weight. Our operations in 
France did not stop when the sun went down. It was necessary 

to go on twenty-four hours a day, particularly in the railroad 

lines. ‘To furnish lighting for this we had to send over a great 

deal of acetylene lighting equipment. Orders came over by tens 

of thousands to fill that one particular want. Now that class 

of equipment—five thousand candle power lights for example, 

oceupied considerable space. Our engineers went to work on 
this problem with an endeavor to redesign that apparatus to 
reduce its volume. We started out to reduce its weight, decrease 
its volume, increases its efficiency and if possible reduce the 
price. Tf T can state the results correctly on this, the weight 
was reduced 50%, the volume was reduced 40%, the cost cut 

down 20%, and the efficiency was increased 30%. 
T might get very enthusiastic over some of these problems, but 

I want to mention a few of the officers who did some excellent 

work along these lines, most of them with my hearty cooperation 

and many of them with the full cooperation of the other de- 

partments. The Department of Research and Development was 

not alone in its efforts in matters of improvement. All other 

departments—Aviation, Quartermasters, Ordnance, and the 

Navy. as well as the Engineers accomplished some very fine re- 

sults. These results will speak for themselves. I wish only 

to mention the names of a few officers of the General Engineer 

Depot. and later transferred to the Purchase, Storage and Traffic 

Division. 
In the searchlights, it would not be right not to mention the 

name of Captain Lichtenberg, who carried on as systematic a 

series of experiments as was ever done by any man I ever knew. 

He started out, with other officers, with a 60-inch searchlight, 

way over 6000 pounds in weight and wound up with a searchlight 

60-inches in diameter and weighing 550 pounds, less than one- 

tenth the original weight. 
An enormous amount of work was done on standardization—
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more recently, of course. Major C. V. Bacon, who handled 
this, should not be forgotten. 

Some of the work Captain E. C. Weisgerber, has done in the 
way of replacment of chemicals would be very illuminating. TI 
will mention only the photographic chemical “Methl,” a product 
which was made in Germany and sold in this country for $7.00 
to $9.00 a pound. After the war the price went up to $149.99 

Es per pound, if I remember correctly, and it was practically im- 
| possible to get it at that. Ile was given the problem of repro- 

ducing this, and within seventeen hours he reproduced it at a 
cost of $3.50 per pound. He also brought out some dental por- 

celain for the Dental Corps which was, according to the officers 
of the Medical Department, better than that produced in Ger- 
many. 

In regard to the development of machinery, Captain Bellony 
should be mentioned in his very excellent result in making up a 
pile driver which will take the place of a large amount of very 
clumsy equipment now in use. 

| Major Fortney and Captain Doyle were the two men who 
| brought to a conclusion the acetylene light problem. 

Major Fortney and Captain Jones worked on the portable 
derricks, hoists, ete. 

Captain Keesler revised and enormously improved the horse 
drawn equipment of the Army—a very capable man, who gave 

up the presidency of a concern to come down here and work as a 
captain. 

On chemical testing and improvement of the smaller imple- 
ments, Captain Belcher should not be forgotten, working as he 
did under most adverse conditions, which could perhaps have 
been made better had time been permitted. I want to especially 
thank him for his efforts in that direction. 

Mr. Carl Akeley, one of the greatest hunters, and without 
doubt one of the greatest animal taxidermists in the world, should 
‘be honored, more perhaps than he will ever be. He rolled up 
his sleeves and worked with us on innumerable problems. If 
you do not see the Akeley moving picture camera within a few 
years, it will be because it has been squelched. It is so far ahead 
of any other moving picture camera that there is a desert between. 
them, and I hope he will get the credit he deserves for it—a man 
who, although his training does not seem like engineer training,
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produced some of the most intricate devices in searchlight con- 
trol, and a man who discovered several new methods of produc- 
ing reinforced concrete ships in a hurry. 

They were men like these who rolled up their sleves, took off 
their coats in hot weather and produced results that brought. 
credit to the Engineers. I sincerely hope everyone of them will 
get his just reward in the way of promotion in the future if it is 
at all possible. Many of them have been promoted, but I do not . 
think one of these I have mentioned has been given all the credit 

which belongs to him. 
I think perhaps this will give you a brief resume of the work 

which has been done in the way of research and development in 

the Army. I trust very much that this work, the organization, 

its methods and policies will not be dropped like -a blanket 
thrown to the ground, because there is still a great deal to do to 
maintain our Army with the proper equipment to support the 
League of Nations. America should not take a back seat and 
leave such countries as Germany with unlimited facilities to en- 
courage the production of everything with the military point of 
view in mind. Tf our Americans were to devote one-tenth of 
the time that is devoted in any one of the European nations to 
research and development work, we would still outdistance them 

in such problems, for the results attained in our short efforts at 

war were so stupendous as to call forth the sincere astonishment 
of our allies. 

THE PERFECT DAY 

When you've started the day with a bunch of pep 

And a zest for the old ham and —; 

When you've swung to work with a springy step 
As the tasks of the day vouw’ve planned ; 

When you've pitched right in and raised merry hob 

With the work that vou found to do, 
With a brain so clear that the meanest job 

Was easy as pie for you— 
Then the feeling vou have as you hit the hay . 

Is a fecling of great content. 
And that is the end of a perfect day, 

Of a day that has been well spent. —Baers’ Facts.
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USEFULNESS OF THE METALLURGICAL MICRO- 
SCOPE TO TILE ENGINEER 

KE. D. Fairpera, ch 718 

Inst. in Chemical Engineering . 

ae The rapid strides in the use of the 
! a Se metallurgical microscope in engineer- 
: wi te. | ing practice may well be imagined if 
| S, | : ae “ae | we consider that as recently as 1890, 

| eal, || the famous physicist Sorby was be- 
| a /\, ee lieved to be crazy when he suggested 

| is « n its use for the examination of a metal 

s Aa lene P¥ie?| failure to fix the cause of a railroad 
| ha I RN) accident. 

—ae = | Like the application of any other 
EY S| new instrument to a particular use, it 

has passed three stages: 
METALLURGICAL MICROSCOPE First-—a stage at scorn 

, Second—a stage of amused tolerance 
Third,—a stage of general acceptance 

| and now, to quote Mr. K. F. Smith,* “We are rushing to the 
| semi-final stage of fanatical application by people who are not 

qualified to interpret the results obtained by its use.” 
It cannot be too thoroughly emphasized that microscopic test- 

| ing methods do not transcend all other testing methods. The 
microscope is rather to be regarded as an important auxiliary. 

: The results obtained from it, if properly interpreted, will furnish 
| a more accurate indication of the mechanical and physical prop- 

erties of metals than any other method not involving destruction 
of the entire test piece. Chemical analysis, however valuable, 
is not nearly as sound a criterion. An example of this is given 

in figures 1 and 2. The carbon content in both specimens is 
identical. The other constituents influencing the mechanical 
properties of steel are practically the same in both; but the ten- 

| sile strength and ductility measured by percent reduction over 
2 inches of the steel in figure 1 exceeds that in figure 2 by 19 

*Jour. of the American Society of Naval Engineers, Vol. 29, p. 83. 

: |
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per cent and 80 per cent respectively. No chemical means has 

yet been devised which can distinguish between steels of identi- 

cal composition but different physical properties. 
The comparatively recent method of “magnetic analysis” is 

only accurate in so far as direct-comparisons can be made, that 

is, a comparison of the article under observation with a standard 
specimen of identical composition. There are also as many 

Be Sateen . 

. a fe Re Ne y 

Freurr 1—2 50 Ficure 2—2 50 

0.45 Carbon Steel. Tensile 0.45 Carbon Steel. Tensile 

strength 94,600 lb. per sq. in. strength 79,000 1b. per sq. in. 

Elongation over 2-in., 22.5%. Elongation over 2-in., 12%. 

cases where such tests would fail, as completely as chemical 
analysis, to indicate where the trouble lay. 

For instance, a manufacturer of reamers found that his pro- 
duct was running “soft.” This fact was immediately brought 
to the attention of the hardener. The hardener was a socalled 
“practical man” who attempted to mend matters by more rapid 
quenching which resulted in a great many cracked reamers. His 
efforts proving of no avail he placed the blame on the steel say- 
ing that its composition was not as it should be: Check analysis 

of the steel used proved this theory untenable and the hardener 
lost his job. Subsequently microscopic examination revealed 
that while the inner portion of the steel was of specified carbon 
content the outer skin had become decarburized, and as decar- 
burized steel develops little or no hardness on quenching the
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source of the former hardener’s difficulties was discovered. 

Magnetic testing would have been almost as futile as chemical 

analysis because the source of the difficulty could not have been 

located. 
Another example may be cited to further illustrate the gen- 

eral usefulness of the microscope. Last fall a request came to 

visit a near by ordnance plant. A government inspector had 

located a seam on the machined surface of a gun tube. The 

FIGURE 3 Ficure 4 

Slag streaks in Steel (Fay). Phosphorus streaks in Steel 

(Fay). 

problem for solution was to ascertain if the seam was a harmless 
slag inclusion or a treacherous phosphide segregation. 

The rifled gun tube represented a value equivalent to $3,000, 
moreover it was urgently needed to fill an order then waiting. 
But, on the other hand, should the flaw be serious and should 

the gun afterwards burst in action it would surely cause a dam- 
age far greater in dollars, not to mention the probable attendant 

loss in human lives. 
On investigation with the microscope, the seam was proved 

to be a comparatively harmless slag inclusion, by reason of its 
etching dark (See figure 3) whereas-if it had etched light (See 
figure 4) the evidence would have been just as conclusive that a 
phosphorus segregation existed. The gun tube thus passed 
final inspection and is today in service in our Navy. 

.
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THE WORKING TOOLS OF OUR PROFESSION.* 

By W. G. Swarr 

Man is said to have achieved and maintained supremacy 
through his ability to use tools, bending even the blind forces of 
Nature to his own uses. If “tools” be held to include mental as 
well as physcal aids then this is strikingly true and no man has 
greater power today than the trained engineer. 

It would be superfluous to attempt to illustrate this before a 
body of engineers, or to catalogue the obvious equipment without 
which we could not be here. Step into any well equipped ma- 
chine shop. The lathes, planers, drills and shapers are as stand- 
ard as are our mathematics, chemistry, physics and geology. 
But special problems have often come to the machinist which re- 
quired either a special knowledge of his standard equipment or 
the construction and use of special tools. It is of this special 
knowledge, or these special tools of our.Engineering profession 
that T am speaking more particularly this evening, and strictly 

and wholly ina technical sense. But the word “technical” comes 
from the Greek, and in one of its strongest uses means “having 
to do with the useful arts.” We are apt to use the word com- 
monly in a narrower sense, perhaps a heritage from our legal 
brethren who speak of technical with the meaning of petty or 
limited but the broader use gives us an opportunity to include 
not only our working tools but also our purpose, design, control 
and result. In this sense a technical man is one with the right 

to grasp and apply to his own uses anything anywhere in the 
wide expanse of knowledge, and this is the sort of technical men 
we should at least aim to be. We have had placed in our keep- 
ing not the kevs to a city, but the freedom of the universe. Anv- 
thing we can reach and wield becomes our tool or weapon. 

THE MOTHER TONGUE 

By far the most important implement in any American en- 
gineer’s equipment is the English language. No man is ready 
for good work who cannot use his Mother Tongue both in writing 

and speaking with ease, fluency and certainty. The ragged, 

*From The Bent of Tau Beta Pi.
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shabby, rambling, slovenly English of the daily press, of the sen- 
sational magazine, of the news stand novel, will not answer for 
the successful engineer. Ilis English must be as precise as his 
measurements. Few men have any natural gift for such writ- 
ing. To most of us it means write and re-write, cut, condense, 
consult and substitute. But this pays. Could you but see the 
reports coming daily into the offices of every large mining con- 
cern, written often by competent men who are yet unable to say 
in plain English what they mean, you would not wonder that I 
place this at the head of the list. If it be true that to write 
clearly a man must think clearly, then there are many muddy 
intellects among engineers. 

And so, too, it is essential to speak well. Not as an orator; 

not with the prophetic tongue of the pulpit nor the skilled intri- 
cacy of the bar; but with the directness and simplicity and hon- 
esty which science herself should have taught us. A time comes 
in the life of almost every engineer when he must stand before 
non-technical men and explain the faith that is in him. No 
stammering, hesitating seeker for words goes to New York and 
puts his deal through. It is the keen and alert user of vigorous, 
clean, concise and precise English who does that. Facts are 
facts; statistics are statistics; maps are maps; tonnage is ton- 
nage; and so on; but unless these things be properly clothed and 
properly presented they utterly fail of their purpose. 

DIPLOMACY AND LOYALTY 

Next to the use of the Mother Tongue I think I should set 
down tact and diplomacy. I do not put them first because, 
while T never knew a man lacking command of language to be- 
come a high class engineer, IT do know men who have thrown tact 
and diplomacy to the winds and vet through possession of a 
strong personality have forced success out of seeming impossibil- 
ity. To most of us, however, tact and diplomacy are tools of 
greater promise than are mere energy and insistence. They are 
the qualities too that can be cultivated and enlarged, and that 
yield most unexpected and delightful returns. You have heard 
no doubt that “soft words butter no parsnips” but elsewhere it is 
said that “a soft answer turneth away wrath.” A good deal 
depends on whether your preference is for parsnips or wrath.
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Diplomacy does not ordinarily drop, like mercy, as a gentle 

rain, upon you unsought, but is only acquired by patience and 
understanding, by care and intelligence, by forbearance and 

humility, all of long standing. Yet it is worth while, for no 

man, once having had these wonderful tools in hand, but avoids 

afterward the necessity of wielding the bludgeon or the pitch- 

fork. 

Perhaps the next working tool for the successful man is called 

loyalty. Loyalty according to the Century Dictionary, means 

fidelity in duty, service or love. Loyalty to our employers, to 

our country, to our friends, to our families, to our work, to the 

progress of the race, and finally to our ideals, are all embraced 

in the construction of this implement, and it is an implement that 

never yet failed any man, but casting it aside has ruined more 

than one promising career. 

Another beautiful piece of machinery is called industry. It 

is the habit of work. The distinguishing mark of the trained 

engineer is not only the ability but the desire to work, and the 

building of desire into habit. Dr. William Hanna Thompson 

in his treatise on Brain and Personality brings out strongly the 

basic fact that the brain tires only when forced to activity by the 

will. We all know how easy it is to shirk and procrastinate, but 

perhaps we do not all realize that this is a matter of will alone, 

and that when we drift instead of act we are deliberately dulling 

the edge of one of our most serviceable tools. There is what we 

may term an attachment to this particular tool. Let us call it 

the habit of acquisition. Its meaning and use is this: No piece 

of information, on any subject whatever, is valueless to the real 

engineer. The idle watching of steam from the kitchen kettle 

led Watt to the steam engine. The fall of an apple led Newton 

to the laws of matter. None of us knows when nor from whence 

he may receive the mental impression and stimulus that shall 

give a new idea to the world. What one can do is to cultivate 

this habit of mental acquisition not only because of its material 

possibilities, but because of its influence on the mind itself. The 

storing of material in an orderly fashion in the brain as a matter 

of habit does not tax the brain, as one might suppose, but is a 

stimulus and aid to the memory, which becomes ever stronger 

with use. More might, and perhaps should, be said about mem-



The WISCONSIN ENGINEER 261 

ory as one of an engincer’s tools. Memory is more than a mere 
tool. It is more than the best of tools. Let us say that Memory 
is the handle that fits all the tools and without which thev are 
but indifferent aids. 

- WABIT OF MIND 

There is something that cannot be bought, that cannot be bor- 
rowed nor stolen, that cannot be found in books, that cannot be 

: taught (except self-taught) and is yet very necessary, and is like- : 
wise a brain tool. Tet us call it the habit of the open mind. It 

. means the spirit of fairness, the attempt always to judge rightly 
| and honestly both men and things, the avoiding of prejudice, of 
| hasty decision, of self-interest ; the weighing of evidence and the 

considerate treatment of men and the ideas originating in the 
, minds of men whose training has differed from our own. No 

arbitrary, biased engineer ever rises far in his profession, because 
back of all things stands Truth and no such man brings himself 

| to pull aside the heavy draperies of prejudice and error, so that 
he many look directly upon Truth. 

CULTURE 

Turn now for a few moments to another class of tools. No 
workman spends all his waking hours at his bench. We are all 
men of various sides and angles, interests and necessities. We 
are social animals. Can we add to our working equipment, 
along these lines too, and does it pay? There is but one answer 
possible. The technical man must live among his fellow men, 
work for and with them, play their games and speak their lan- 
guage. The better his equipment the greater his influence and 
the surer his position. What this comes to is that a great group 
of tools lies ready at hand which no one of us can afford to neg- 
lect. It takes practice and hard work to become skillful with 
any tool, and these are not exceptions, but the ability to use any 
of them well gives a sense of security and power that cannot be 
exaggerated and rounds out a man both mentally and spiritually. 
These tools are what we may call the culture group. They in- 
clude history, literature, art, music, travel and the social graces. 
They may even be made to include recreation, hobbies and sports. 
Tt ought not to be necessary, but unfortunately it is, to remind 

. ourselves that we engineers readily become narrow in thought 

e
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and action when the brcader human interests are neglected. 
There is, however, a danger we must and do recognize, in carry- 

ing these things too far—in using en!y these garden tools where 

possibly we ought to be using a steam shovel. 
There is still a further group of tools at hand which are as 

necessary as the garden tools just mentioned, and without the 
same danger of misuse. T refer now to such interests as politics, 
social improvement efforts and work for the good of the commun- 

ity or of our fellow man. Every engineer, like every doctor and 
lawyer, must expect to do more or less work without hope of re- 
ward. Usually our work is not like theirs—done for those too 
poor to pay—but rather done for those who are unlearned or for 
the common good. Perhaps it is not fair to eall these obliga- 
tions (for that is what they really are) tools, vet every man who 
has tried knows that the use of these things has helped carve for 

himself one more and higher foothold on the climb toward effi- 
ciency and power. TI call them tools, therefore, and class them 

among the working tools of our profession. 

How are we to classify such things as personal appearance, 
personal habits, adaptability to surroundings, cheerfulness, care 
of the health, honesty, carefulness, the forming of acquaintances 
(for acquaintance is a professional man’s capital) the exchange 
of information, with all to gain and little to lose, morality, clean- 
liness, fraternalism, religion? Are all these things tools ready 
for our use? Are they worth using? Do they make us better 
engineers? Better men? I need not answer these questions 
for vou. You can answer them every one from your own ex- 

perience no matter how limited. Answering them in detail is 
like taking an inventory: sorting out, repairing, adjusting and 

renewing our equipment, and putting it in readiness for use. 

Taking such an inventory at intervals awakens our minds to the 

fact that these tools are always ready to our hands and it ought 

also to remind us that we gain strength and skill not simply from 

their possession, but from their active use. 

°
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AN APPRECIATION 

r Ss ae Fixtey Leranp Fispeck has completed 

ee the requirements of the civil engineering 

J yi course and has left for Yellow Creek, N. C., 
1a me =| where he will be employed by the Knox- 

14 Le ville Power Company on construction 

“ae yee work. William J. Rheingans will assume 

4 the duties of manager of Time Wisconsin 
4 ie ae Encixeer for the remainder of the school 

} A =| vear. : 

a ae F oh The Board of Directors takes this op- 
ae oo portunity to record its appreciation of the 
a eo disinterested services rendered by Mr. 

— Fisbeck to this magazine. At the opening 
of the school year, last October, Tire Excixerr found itself 

without cither editor or manager. Both of the men who had 
been selected for the places in the spring were in service. The 
country was at war and the outlook was uncertain; there was a 

question as to whether the magazine could continue publication. 
It was finally decided to keep going if possible, and Fisbeck 
agreed to undertake the work. 

Many difficulties had to be overcome. The staff was small 
and most of the members were under military discipline. The 

flu descended upon us. At one time Fisbeck and most of his 
assistants were under quarantine and unable to see merchants 
in regard to advertising. But in spite of difficulties the maga- 
zine went right along and has had a prosperous year, thanks 
largely to the energy and business ability displayed by its man- 
ager. 

The best wishes of every one connected with the magazine 
follow Fisbeck in his new work. His suecess at Wisconsin 

| promises well for his success in his professional career. 

LF. Vv.



264 The WISCONSIN ENGINEER 

HIGH PRICES AND BUSINESS 

An announcement has just been made of the formation of “The 
Industrial Board of the Department of Commerce” by the 
United States government. This board is to supercede the War 
Industries Board, and is the beginning of an attempt to bring 
prices and thus business back to normal again. With the sud- 
den termination of the war, wages and the prices of most of the 
essential commodities have been left stranded at the high water 
mark of war time conditions. There is of course a feeling that 
in the future these will drop, and as a result business for the 
time being has taken a tremendous slump. War deferred con- 
struction has not been resumed, factories are shutting down or 
slowing up due to a decreased market, the business of the rail- 
roads has fallen off alarmingly, and municipalities and the 
states are postponing needed improvements until prices and 

wages shall come back to normal. As a result of this business 

stagnation the law of supply and demand becomes almost in- 
operative, and unemployment is increasing rapidly. It is this 
situation which the new board is to attempt to remedy. 

The plan for the remedying of this condition is at present 
somewhat vague and uncertain, but it will perhaps he worked 
out better as time goes on. The first thing that has been done 
has been to call together representatives of the big industries 
preducing raw materials, such as iron, steel, cement, copper, etc.. 
and to have these representatives set stabilized prices which 

* will be low enough to stimulate buving so that industry and 
labor can go to work again. It is hoped that then, when busi- 
ness activity has been resumed, the law of supply and demand 
will within a reasonable time bring conditions back to normal. 

These things are important to engineers, and particularly to 

the men who are to graduate next June, because of the fact that 
the demand for their services bears a direct relation to the busi- 
ness activity at the time. G. B. W. 

PUSH AND PULL 

Ever and again we hear the criticism against the rising man, 
“THe has a pull.” Tt is, in our judgment, usually the criticism 
of the lazy man. To be sure, in some cases, pull may play a 
part, but usually it is a well earned pull, and due to the push and
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energy of the one having it. It is a result of going after results, 
not waiting for them to happen. It comes to those who deserve 
it; to those who never let opportunity knock even once, but have 

the door already open for her. Such’men’make their “pull” by 
their own “push.” W. A. K. 

WHAT NEXT? 

The value of an ore deposit depends not only on the quality 
and quantity of the ore, but upon its accessibility. This is well 
brought out by the story of a noted mining engineer who was 

employed by an investor to examine what was said to be a very 
rich gold mine. His report read: “The mine is exactly as 
represented. The ore body is fully as large as claimed, and the 
very rich samples shown you are fairly representative of the 
quality of the ore. However, it you expect to develop this mine 
you will need a pack train of bald eagles to bring out the ore.” 

The Aerial Age for March 17th carries a full page advertise- 
ment advocating the use of the aeroplane for mining transpor- 

‘tation. 

SUMMER WORK 

The time is fast approaching when those men who are intend- 
ing to come back to college next year must begin to plan upon 
what they are to do with their summer vacation. Those men 

having summer shop credit to obtain should not put this off until 
the summer between their junior and senior year, because a 
thousand and one things might interfere then, and as a result 

| they would not be able to receive their “sheepskin” in June with 
: the rest of their class. Jobs are not going to be nearly so easy 
| to get this next summer as they were last, and those jobs that 

will be open will perhaps not have such desirable features, both 
| from the point of view of experience and remuneration, so it 

behooves one to act early. It is needless to say that, if a man 
can afford it, it is better to get a job where a great amount of 
experience in line with his future work can be had. Such 

jobs often mean living far away from home, and a smaller check 
at the end of the week, but the things which have been gained 
thereby will be appreciated when one starts out after com- 
mencement to look for the bottom rung in the ladder of success. 

G. B. W.
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ALUMNI NOTES 
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By ETHAN W. SCHMIDT 

F. S. HALLADAY, ¢ ’13, Chief Engineer 

oy 2 2 oe of the Green Bay & Western R. R., finds 

bay aa a bac time to indulge in fancy cattle on the side. 

Babe once! 4 H ee He takes particular pride in his sheep as 

sta i may be noted from the accompanying 

ae f , F snapshot. It is rumored that he plans to 

ee ce cath import a pedigreed hydraulic ram for 

eo ie .+| _ breeding purposes. 

et GREGOR S. AFFLECK, ch 18, ensign, 
bo ee Engineering Bureau, U. S. N. R. F. has 
Ma Ge just been released from active duty, and 

é oe a has a position with the Union Dye and 

Bae a Chemical Corporation, at Kingsport, Tenn. 

Ss -|~sCOMr. Affleck was a visitor at the University 
; i, | March 24th. 

y ’ PROFESSOR BEEBE, who has been 
engaged in doing experimental work on 

the problem of submarine detection at 

~ Hampton Roads, has decided to resume 

has former position with the Western 

F. S. HArtapay Electric Co. 

. EARL S. BURNETT, m ’05, salesman with the Normalair Company 

. of Winston-Salem, N. C., was a visitor during March. 

SGT. J. A. COLEMAN, ’20, after four months service with the 331 

F. A., Black Hawk Division, in France, has been discharged. Joe will 

be with us next quarter. 

SAM EBY, c’17, is a pilot in the flying service with rank of 2nd lieut. 

He is at Love Field, Texas. 

MAJOR JACK H. FRIEND, e ’03, of the 114th Engineers, has been 

appointed to serve the Peace Conference as engineer. He has been in 

France since September 1, 1918, and his regiment was cited for its work 

in the Argone fight. 

CAPT. H. L. GARNER, who was recently discharged from military 

service, has been made secretary and treasurer of the Anchor Savings, 

Building, and Loan Association, a new Madison company. Garner was 

elected alderman at the April election.
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W. S. HARLEY, m ’07, secretary-treasurer of the Harley-Davidson 
Motor Co., visited the college, on March 24, with a party that included 

Mr. Duncan Watson, a prominent electrical engineer of London. 

A. G. HOPPE, m ’17, has been honorably discharged from service. He 

has just returned from France where he was engaged as Machine Gun 
Instructor. 

H. G. HYMEN, ¢’19, who, after a course of training at Boston and Key 
West, received a commission as pilot in the naval aviation, has recently 

been discharged. He plans to return to the University next quarter. 

N. M. ISABELLA, ¢ ’14, is assistant division engineer with the Wis- 

consin Highway Commission, located at Grand Rapids. : 

PROF. F. W. IVES, m ’09, of the Department of Agricultural Engi- 

neering, Ohio U., has been elected secretary-treasurer of the American 

Society of Agricultural Engineers. 

C. W. JEHLE, ch ’17, is naval inspector of ordnance, assigned to the 

Allis-Chalmers plant at Milwaukee. 

CARL F. KOTTLER, e ’18, and ARTHUR G. PERGANDE, e 718, both 

recently released from service, have accepted positions with the Me- 

chanical Appliance Co. of Milwaukee, Wis. They are to be connected 

with the Sales Engineering Department. 

CAPT. BEN H. LAMPERT, c¢ ’13, of the 507 Engineers Service Bn. 

has returned from overseas. 

MARCUS LINK, m 719, who has been stationed in Georgia for the 

last two months, has been released from service and is to continue his 

course at the University during the third quarter. 

LIEUT. L. R. MANN, e ’20, visited the University on Saint Patrick’s 

day. After receiving a commission in the Coast Artillery, Lieut. Mann 

was assigned to the 54th regiment, C. A., and with it saw six months 

service overseas. He is planning to re-enter the College of Engineering. 

WALTER A. PEIRCE, who has been in private practice with offices 

in Watertown, Wisconsin, has been appointed City Engineer of Delevan. 

LIEUT. L. C. ROVE, m ’18, was commissioned in the aviation after 

training at the ground school, Cornell University, Hazelhurst Field, 

Mineola, L. I., Eberts Field, Lonoke, Arkansas, and Rockwell Field, 

San Diego, Cal. He received his discharge a few weeks ago, and is 

. now Mechanical Engineer in the ship yard at Everett, Washington. 

E. E. SANDS, c ’00, C. E. ’06, has resigned his position as city en- 

gineer of Houston, Texas, to enter private practice. He will specialize 

in port and terminal development. His headquarters will be in New 

York City.
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CAPT. W. H. SACKET has returned to Madison after service in the 

Cc. A. C. in France. 

W. A. ROYCH, e ’16, is with the Cerro de Pasco Copper Corporation 

at Lima, Peru. 

J. A. SCHAD, e ’16, was commissioned 2nd lieut. in the Photographic 

Map Making Section, Signal Corps. He spent 6 weeks in the Eastman 

plant at Rochester, N. Y. and 9 weeks in advanced work at Cornell. He 

went across the water in October, 1918, as map interpreter. He was 

discharged recently and visited Madison, March 15. 

F. E. SCHMITT, c ’00, associate editor of the Engineering News 

Record, was in Madison on March 22. He brought with him some in- 

teresting ideas in regard to educational matters which were discussed 

in conference with various faculty members. 

JOE SCHWADA is with the Emergency Fleet Corporation in the 

shipyards at Jacksonville, Fla. He expects to return to Madison in May. 

CAPT. ALEX C. SLADKY, m ‘It, an inspector of ordnance manu- 

facturing was in Madison recently in the interest of the National 

Enameling and Stamping Co. Capt. Sladky formerly held a position as 

Department Superintendent with this firm. 

E. R. STIVERS, C. E. ’15, is engaged in valuation work with the In- 

terstate Commerce Commission at Chattanooga. 

KAN SU, c 16, is now in the office of the chief engineer of the C. M. & 

St. P. Ry. at Chicago. 

CAPT. HELMER SWENHOLT, g °09, until recently in command of 

the 14th Co., Transportation Corps in France has been selected for serv- 

ice with the Peace Conference. A daughter was born to him at Madison 

on March 5. 

JOHN M. WOOD, m ’17, has moved from Milwaukee to 980 Seyburn 

Ave., Detroit, Michigan. 

T. UTEGAARD, 2nd Lieut., 58th C. A. C. who was in an artillery 

school in France when the Armistice was signed, has been discharged 

and has returned to Madison where his wife is living.
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By WILLARD B. BELLACK 

Goodness Gracious Sakes Alive! 
) sae 

| That’s about as strong as we dare to put it with all the co-eds 
around. 

Third quarter brought even more than there were before and 
we are taking up a collection to put mirrors in the halls. Lace 
curtains on the windows will come next. 

Didn’t get around to the old building during vacation did you? 
You missed it. That is the time when you can see Faculty as 
it really is. Van Hagan in his flannel shirt, his coat off, sitting 
with his Elsie (L. ©.) Smith in the office; “Pat” Hyland down 
at the end of the hall, with the inevitable cigar, which had long 
ago refused to burn, drawing pictures of great engineering 
works; Jimmy Watson, with his feet on the desk, dreaming of 
the coming generation; and Gus Larson, as prim and proper as 
usual, at the regular grind in 224. 

A comprehensive engincering association that will include in 
its membership the 200,000 technical men of the country and 
that will provide an effective means for making the weight of 
engineering opinion felt in public affairs, is now well on its way 
to realization, according to C. E. Drayer, Secretary of the Ameri- 

can Association of Engineers, who was one of the speakers at a 
meeting of Madison engineers. held Thursday evening in the 
auditorium of the Engineering Building. 

Mr. Drayer was preeceded by Mr. John E. Erieson, City 

Engineer of Chicago for the past 22 years, who pointed out some 
of the unsatisfactory conditions that now handicap the technical 
men of the country in their efforts to advance both their own in- 
terests and those of their profession, and compared the unsuccess- 
ful efforts of technical men, acting as individuals, to obtain
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proper remuneration for their services with the success of or- 
ganized labor in the same direction. “Whether we like it or 
not,” he said, “the day of the individual is past. Great results, 

nowadays, come ouly from the co-operation of many men. The 

engineer, in spite of his prejudices, cannot hope to be an excep- 
tion to the rule.” 

Mr. Drayer emphasized the need for more publicity regarding 
engineering matters. “In the past,” he said, “we have gone on 
the principle that our works would speak for themselves. But 
we have been disillusioned. ‘The world is too busy looking after 
its own affairs to pay any attention to us. We have been over- 
looked even in places where our expert knowledge was vital to 

the community.” As an example of the influence that engineers 
may wield in civie affairs, if they make the effort, he cited 
the experience of the Engineering Society of Cleveland, which 

was able, in two years, to win so much public confidence that the 

city officials never thought of initiating any public improvement 
without first submitting the matter to the society for approval. 

MR. W. CHISHOLM, instructor in pattern-making, has re- 

signed to accept a position with the Federal Board for Vocational 
Education as Placement Officer. Fis work will be in connection 
with the rehabilitation of wounded soldiers. He will have gen- 
eral charge of the work in Michigan, Tllinois, and Wisconsin 
with headquarters at Chicago. 

The Engincer’s Mixer which was held in the Engineering 

Building on the evening cf March 7 was certainly a great success. 
Things were started by a puzzle contest which ended with apples 
and doughnuts. After that everyone crowded into the audito- 
rium for the main part of the program. The Glee Club rendered 
a munher of very fine selections, Prof. Pyre read several short 
pocms ina most pleasing manner, Prof. Phillips gave a very in- 

teresting address, but the quartette walked away with the brown 

derby when they harmonized the virtues and vices of the faculty 
assisted by cartoons on the stereopticon. The committee cer- 
tainly deserves a great deal of credit for the way in which the 
affair went off, and it is hoped that another function of similar 

nature will come in the near future.
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= a THR RAQTTT Tv 
PLEASE 7 ) (9) THE FACULTY 

L REMC CER NON roy - Sal Aamenacny W. G. Manvoxya 
3 ft 1 You all know Loucy Kahlenberg—he teaches chemistry, 

=. et ¥ He gives his lectures twice a week—the Freshmen get it ~ ' ba free 
~ ik ==] He tells about an atom and a Fahrenheit degree, a= 1 ——— And he says you'll go to heaven if you know your Chem- j d istiy ed) IB o> istry. 

Professor Slichter is the man that takes your math in hand: ‘To make you fecl that you're at home he works to beat is the band GRAS es Ie calls you Sam and other names that you can understand, RAN wh And if your math is very poor he sees that you get Vy\ “TR canned. NY 
Wo 

f 

) Gry Professor Goddard teaches shop, his course is surcly great, y The co-eds now are taking shop, its funny to relate, Just drop around there any time, there is no use to wait, Its a handy place to mect a’girl, and make a little date. | Str) 
You've all seen Prof, McCaffery, he’s the mining engineer— @ And in the metallurgie game he hasn't gota peer— RY Ue points you out a furnace and he points you out a tuyere, ») And he says that in Milwaukee all the foundrys use f X Boeh beer. 

of rt 
i Now Jimmy Watson is the Prof. who dishes up E. F. is Ce His ohms and volts and A, C. dope are alla mystery, » KAA And when he starts to drive it through our domes of ivory, ¢ i We do what Annie Laurie did and lay right down and dee, 

\Gelldn Professor Callan bought himself a rebuilt: automobile, Its got some extra tires and a nice round stecring wheel, CALAN, The springs, they rock you up and down just like a rubber heel. 
se a But it cats more gas per mile than a man could buy or meee ‘ee . steal. 

Se VN Professor Hyland is the man that gives machine design, NOD NW He looks our drawings over and he says we're doing fine, WN Ni He tells us all how good we are and hands us out a line, <a Ye =~ And when the quarter grades go in he gives us fifty-nine. AQ DO) oo SY WY BG OQo~ S 
. > They say that Lennie Smith is getting famous on the hill, Ilo ‘gives his “City Planning” course to every Jack and 

HE DEAN Jill. : : 
» | Two hours a week, to take the course, is all you have to kill, S ane] And you never haye to work at all, just go there and A) taped & sit still. 

Seam co _ Wy aS ARTA Kos US all be good ix Fredrick BE. Turneaure —NPR ee). The man that makes us all be good is Fredrick EB. Turneaure, Wee) If you collect a bunch of cons you'll have to sce him Aw) a a Ly sure, 
| Be AU Ss Ile says, “Young man, pack up your things, you never can | =f NM endure, / fe Cause you see your grades were all between a failure and ; 

a poor.” 

« 

|
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| ! 
| THE FIRST NATIONAL BANK | 
i OF MADISON, WISCONSIN | 

| UNITED STATES DEPOSITORY ! 

| Capital, Surplus and Undivided Profits, $400,000.00 

OFFICERS AND DIRECTORS ! 

| A. E. Proudfit, President M. E, Fuller, Vice-President F. G. Brown, Vice-President | 

{ Bis’Steeniand MT pec meter Cashier Fs Bs Ramsey i 
i Transacts a general banking business. Issues letters of credit and travelers i 

i checks good in all parts of the world. i 
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| 

| to . - | 
Get Your i | Schneider’s Studio | 

| PAPER and SUPPLIES ; | —— 
i AT Ti i Artistic | 

| | I Photo h } ! . 2 2 grapnay i 

| Grimm’s Store | | | a 
| Corner of Gorham and Broom St. | | 20 Fast Miffin Street | 
Se nn tn aint | Ba ttn eh ttt ttt 
—— 

| . ° | 
j Trunks, Traveling Bags, Suit Cases, Purses | 

| and Leather Goods of all kinds 
| ! 
i Trunks and Leather Goods repaired by skilled i 

i workman | 

| | 
i WEHRMANN’S | 
116 King St. Phone Badger 666 

one tan HH tt tt 
ee 

- FOR GOOD SHOES i 
| GO TO RIPP’S SHOE SHOP 

224 State Street i 

ee | 
I 

KENNEBEC CANOES 
I For Spring, For Sport, For Summer. ! 

| Park E.Hinkson - - - - 644 State St 
teeth ttt tat te 

* Kindly mention The Wisconsin Engineer when you write.
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The Faculty are certainly diplomatic. The bulletin board 
announces that the Senior Inspection trip will start with the 
inspection of Pabst Brewery. . 

PROFESSOR CALLAN spent his spring vacation in the 
East. Looks like he has more interest in that Peerless than the 
average fellow has in his girl. 

The other day one poor lonesome frosh was heard warbling in 

melancholy tones,— 
“Nobody knows how green I am, 
Nobody seems to give a d—.” 

Don’t worry, little dear, we'll be a-caring when the lake goes 
wet. 

The Women’s Page is not present in this issue due to the 
resignation of the Editor. Anyone want a job? 

PROF. OLIVER P. WATTS, associate professor of chemi- 
cal engineering, has been asked to appear next June at the ob- 
servance of the thirtieth anniversary of Bowdoin college, Maine, 
of which he is a graduate. He is one of seven still living out of 
his class of 40. 

Say, ye frosh, isn’t it wonderful how Slichter’s Analysis turns 
. into Slichter’s Conglomeration when the blue books are passed 

around ? 

Columbus had nothing on an inquisitive frosh who t?other 
day, between the leaves of a book in our own Libe, discovered the 
drawing lesson of James Binck, 1871. Outside of the fact that 
James was S. O. L. on his drawing, we might consider the as- 
tounding truth that one of our valuable volumes has been un- 
cpened for the sum and total of forty-eight years. The old 

Beard of Regents was right when they said that co-education 
would ruin our University. 

Further tests of the radio station in the Physics building gave 

an audibility of about 800 at Great Lakes, using the telephone, 
and 2,000 using the telegraph. The output of the telephone set 
has since been almost doubled, and will soon be tried again.
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= Undivided Responsibility: 

: hs, It is a tremendous advantage to = 
= ea! Kj = 

= 4 Se / » a purchaser to look toone man- = 
= \ x = ufacturer for the satisfactory = 

= qy operation of his complete equip- e 

= ment—to concentrate the full = 

. responsibility upon one great, = 

= dependable institution. = 

5 That is why engineers are more z 
= and more specifying Allis- = 

= Chalmers Products for com- = 
S plete installations. = 

= Our Various Engineering Departments are = 

= at your service = 

e Sales Offices in All Principal . 

= Cities = 

= Our Name Is Your Assurance = 

| ALLIS- CHALMER/| 
= WS oy mewn Cm oy me we san oY PVo wen wy aanase 

[e000 
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| Jundum GRINDING WHEELS rystolon ! 
! For Steel and For all Grinding For Cast Iron | 

Steel Alloys Requirements Brass, Bronze 

i NORTON COMPANY i 
| NEW YORK sTORE WORCESTER, MASS. CHICAGO STORE | i 151 Chambers St. 11 N. Jefferson St. i 

i ee ee 
a a a es + 

| THE VILTER MFG. CO., 906 Clinton Street 
ao oy Milwaukee, Wis. Established 1867 i 

i 1 laine BEAR Builders of [. 
| Sea Alin ‘ «| | Qaim Poppet Valve & Corliss Engines 
| La 57a oe : . - f | ee Ice Making and Reftigerating | 
po Machinery 
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HAD TO BE GOOD 

: An Irish politician made a trip abroad and upon his return was quizzed 
b friend: 
eid you have a fine time, Mike?” 
“Of course I did.” 
“Did you visit the theatres in Paris?” 
“Oh yis, I saw all the plays.” 
“And did you go to the cafes?” 
“Sure, I was in all of them.” 
“Well tell me Mike, and did you see any pommes de terre?” 
“Hell no! I had me wife with me all the time.” 

af 
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aN i i CSN ‘ ore : TAPES Kh Ne 
P27 | ACCURATE — RELIABLE ALL WAYS (iRweue yumm 
tp —_j4_ Distinctivein Quality, The Very Best Wiikoyeecay J 
pit () On Sale Everywhere vy | LI Send for Catalogue ee 
i 
p . { | THE LUFKIN fpULe (0. 
LJ 106 Lafayette Street SAGINAW, MICH. WINDsoR, onT. 
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Consulting Engineers 
DANIEL W. MEAD ing gineersc vy. SEASTONE 

| Madison, Wisconsin 

. Drawing Inks Emancipate yourself f 
j 9\\ Excrossing Ink Ink he useofeoresive-ond il 

se HIGGINS Taurine Mucilage smelling inks and adhes- 
Zed oto Mounter Paste ivesand adopt the Higgin's 

= Drawing Bosra Paste Inks and Lhasa They 

Y bi Office Paste will be a revelation to you. 
ioe ss > Vegetable Glue, Etc. They are so sweet, clean, 

ae | . . qe Well put up, and withal so 

ee. Are the Finest and Best Goods of their Kind esicient. For home office 
Se 26.6 a  FOEFEFOTN-W--N’Nnn””—"—"—""—__ or school use they are pos- 

At Dealers Generally itively the best. 

CHAS. M. HIGGINS & CO., Manufacturers 
Branches, Chicago, London 271 Ninth Street BROOKLYN, N. Y. 
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| FAIRBANKS—FREY ENGRAVING CO. ! 

i 209-211 West Water St. Milwaukee Wis. 

sOetegecnebited Color Work a DYesp tea sb beled Illustrating i 
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SAMSON CORDAGE WORKS, BOSTON, MASS. 
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ae iil |) ’ Boring Mills 
. i WA iat ae 2 : 

* i ~ | | PE lt | i Built to produce work 
| | EAN \ on with unusual rapidity. 

Q Mi \ ee j hn Designed to meet ac- 
“- - | Se we \ curate and severe re- ‘ 
— r i | | | uy’ \. quirements. ; | 
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' 84 in. epee Z 

sonia pence 

' Horizontal : 
pil eae a ne To ‘a ° . ae te oT ee Boring Mills 
i Oe re The Horizontal mill is 
1 ° rae made only in a 60 in. size 

Fy Ua Pa with 41-2 in. bar. It is 
cea ll RS used for boring, drilling 
ae a jm BN and milling operations. / 

The Shop Tool Room . é . 
“In this department of the Main Gisholt Machine i 
Works of the Gisholt Machine 

| a. Company, Madison, Wis., are Company : 
made the jigs and fixtures used . . : ° 
in the production of the Gisholt Madison, Wisconsin 
machines. The construction of . : 

these jigs and fixtures has a EASTERN OFFICE: ‘ 
great deal to do with the high 30 Church St., New York, N.Y. 

> standard of accuracy noted 
throughout Gisholt machines.” WORKS: | 

: Madison, Wis., and Warren, Pa. 
Da 
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i, Electricity has leveled out the 
Nhe Notable G-E Continental Divide 

Ne G wh? Electrification’ IGH among the bald peaks of the Montana 
NA. 1896-~ Baltimore & Ohio Rockies, 6,000 feet above the sea, the high- 
eA 1906: New York Central |. speed, smokeless passenger trains and record- 
PN 1906 Wer Jersey & | tonnage freight trains of the Chicago, Milwaukee & 
Ae Seashore St. Paul wind their way up and over the Conti- 
oN lo—Detroit River| nental Divide, under electric power. These trains 
ne | ANS Boece Pacific | TOSS four hundred ‘miles of the same mountain 
Be O oY 1913 --Butte, Anaconda] ranges that years before meant weeks of perilous 
ee aN 1916 Chee 0, Mitwau-| travel to horseman or prairie schooner; over the 
Ye >) ieee fe St, Paul same tracks where a few months before giant steam 
Lak a \\ oir Victorian Ratl-) Iocomotives had faltered on the up-grades and + 
a 1 heated their brakes to redness while! descending. 

aX) ’ i PNY Half-a hundred G-E clectric locomotives are daily climb- 
r. FAN ing the Continental Divide, making faster time than their 
Be K\ steam predecessors, hauling heavier loads, and by means 
NA DN A\ of regenerative electric braking on the down-grades are re- 
i | turning power to the wires, effecting vast economies, Con- 
Np teane \N servation of approximately half a million tons of coal a 
a we \ year is one of the epoch-making results, 
ee . 
OS pd IN Immune to the biting cold that freezes motion from steam 
ga locomotives, freed from carrying tons of fuel and water, the 

: r \ trans-continental electric locomotive fs now a 3,000 horse 
\ power reality—another General Electric Company achieve- 
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