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\VILLET & GRAY, August 26, 1909.-
CUBA CENTRIFUGALs.-The price of 96° Cuba centrifugals cost

and freight, N. Y., on August 26, was 2.75 cents per lb., as
against 2.54 cents per lb. on August 27, 1908.

THE PRICE OF REFINED granulated sugar in 100 lb.' bags, at
N. Y., on August 26, was 5.05 cents per lb., as against 5 cents
per lb., same date last year.

SAN FRANCISCO, August 20, 1909.-Demand for refined is
heavy. Quote both refineries: Cane, 5.25s.; Honolulu Planta
tion, 5.25c., less I per cent. for cash; Beet, 5.05c.

STOCKS OF SUGAR in cr. S. and Cuba 329,446 tons, as against
363,579 tons last week and 320, I58 tons last year, an increase of
9,288 tons from last year.

VISIBLE SUPPLY.-Total stock of Europe and America, 1,363,
446 tons, against 1,725,158 tons last year at the same uneven
dates. The decrease of stock is 361,712 tons. Total stocks and
afloats together show a visible supply. of 1,618,446 tons, against
2,115,158 tons last year, or a decrease of 496,712.

RECEIPTS OF RAWS at the United States Four Ports show a
falling off for the week and are likely to average less than the
meltings for some weeks to come. Total stocks are 262,446 tons
<md afioats 220.000 tons, with possibly 120,000 tons from Cuba,
Hawaii and elsewhere, or a total available supply of 600,000 tons
to November 1st, including the Importers stock of 54,082 tons at
New York and the unsold sugars afloat and in Cuba.

A liberal estimate of requirements for meltings to November
1st would be 450,000 tons or 150,000 tons less than is available,
but the quantity still to be purchased is large enough to indicate
a continued firm market, with a tendency to a gradual movement
toward a moderately higher level until new crop sugars are obtain
able in quantity.

IN EUROPE, ready sugars are becoming scarce, and both visible
and invisible stocks are being steadily reduced; the new beet crop
is expected to be late ancl a good demand is likely to continue for
several weeks after the new campaign opens.

IN CUBA, the weather continues generally favorable for the next
crop.

LOUISIANA CROl'.-hfter ten clays of very hot dry weather good
rains again fell on the 24th, 4-48 inches being reported from New
Orleans. These conditions were most favorable for the cane crop,
which, aided by the moisture remaining in the ground at the be
ginning of the hot term, has continued to increase rapidly both in
weight and richness, but was just beginning to neecl moisture
when the storm came. During the week the heat was excessive
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and on several days work in the fields had to be suspended. Much
of the cane has now developed ten or more joints presaging heavy
tonnage in October.

CUIL\ CROP.-The total Cuban crop of sugar for 1909, from
January I to August 24, including 79,000 tons estimated to be
still on the island, is 1,461,000 tons, as against 938,000 tons for
1908, and 1-405,000 for 1907.

L:NlTED STATES B)EET SUGAR.-rVea,f!zer alld Crap.-The
weather on the whole continues to favor the beet crop. Tempera
ture was a little higher than for some time in most of the sec
tions where it was not excessive last week. In these the heat
was less extreme. Abundant sunshine has generally helped to
increase the richness of the plants, while light showers hav.e pre
vented drought conditions at most points.

FI{,\NCE, August II, 1909.-T11e weather has at last become
favorable. Hot, generally dry weather caused the beet crop to
make good growth during the week, while moderate rains on
Sunday and Monday prevented the soil from becoming too dry.
The root weight is reported to be still from 20 per cent. to 30 per
cent. lower than last year, at this time, and this without taking
into account the poor stand which this year is a very common
fault.

GEIDL\XY.. August 14, 1909.-During the last week favorable
"'eather was at last experienced. Hot summer temperature with
at times excessive heat prevailed and except for moderate show
ers on t\\·o nights little rain fell. These conditions were very
beneficial for the development of the beet plant, especially helping
to increase the weight of root and sugar content and the back
wardness has been slightly decreased.

At:sTRL\. August I I, 1909.-The rainy weather conditions have
also continued this week. Four days have been exceptionally
warm. but accompanied by local thunderstorms. On the whole,
however, the weather proved favorable for the development of the
beet roots. as the backwardness in weight has decreased consider
ablY. the roots now weighing 45 gr. against 58 gr. last year. The
sugar content is two per cent. lower than either of the two pre-

_ ceding years. .

HOLT..\xn, August I I, 1909.-This week the long wished for
chanO'e in the weather set in and excellent warm summer weather
has prevailed. Although these favorable conditions have only
prevailed for a short period a great deal of good has already been
accomplished. It is possible for the beets to make great progress
in the two months of campaign that still remain. In spite of the
previous heavy rainfall, the soil is in good condition; now warm
and dry weather is desired. In some places thunder showers
have occurred, but have caused no damage to the crop.
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SUGAR FACTS.

INFORMATION ABOUT HAWAII.

"

1908-9.
Tons.

500,181
987,818
474,707

72,447
1,513,335

89,39°

[Vol. XXVIII

190 7-8.
Tons.

480,147
940,100
445,939

59,75°
1,418,318

85,925

SUGAR CONSUMPTION IN EUROPE.

THE PLANTERS' MONTHLY.

France .
Germany .
Austria-Hungary .
Belgium .
United Kingdom .
Holland .

Total 3,638,181 3,439,179
Net increase of consumption in ten months, 199,002 tons.

Not more than one-quarter of the sugar consumed in the
United States is produced within its borders.-Scrantol'
Tribune.

It is just as well to speak advisedly. The consumption of
sugar in this country in 1908 was 3,184,789 tons of 2,24°
pounds each. Of this there were 390,888 tons of domestic cane,
493,200 tons of domestic beet, II,OOO tons of maple and 5,910
tons of molasses sugar; from the Hawaiian Islands, 453.25°
tons; Porto Rico, 185,085, and Philippine Islands. 45.089 tons,
all under sovereignty and within the domain of the American
repubiic. Here we have a total home production of 1,584,326
tons of sugar, or more than one-half of the total consumption
last year of 3,185,789 tons.

And while we are listening to the howls of the yelpers for
taking the tariff off of sugar, don't forget that of the total of
1.584,326 tons of sugar produced in the territory of the United
S~ates last year, only 45,089 tons-imported froni the Philip
plt1es-paid any duty at all, and this 4S.089 tons paid 25 per
cent. off the Dingley rates and the amount of tariff collected

Hawaii has a "Promotion Committee," representing' the com
mercial organizations of the Territory, which furnislies special
information as well as printed literature, upon Hawaii, free of
charge, to all enquirers. Address "Hawaii Promotion Com
mittee, Honolulu, Hawaii."

The statistics show a steady increase in the European consump
tion of sugar. From. September I, 1908, to June 30, 1909, th!:
increase has been as follows:
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INFORMATION ABOUT CUBA.

DRAH7BACK OF SUGAR TAX ON EXPORTED CONFEC
TIONERY IN JAPAN.

In a recent article in the International Sugar Journal, on
the sugar industry in the Argentine, it was stated that the
sugar cane was planted annually. An Argentine planter writes
correcting the statement saying that on his estate there is cane
growing which has not been replanted for 18 years. He states,
howeve-r, that it is customary to replant every 8 years, this
giving the best results. He states further that the average
yield on the weight of the cane is 8 per cent. in crystallizable
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Japan has passed a law providing for the granting of a draw
back on and after April I, 1909, of the sugar-consumption tax
on sugar used in manufacturing confectioneries or sweetmeats,
when such confectioneries or sweetmeats are exported to a
foreign country in shipments of not less than 396.88 pounds·
avoirdupois (300 kin). The rebate is to be at the rate of 5 yen
per TOO kin, or $2.49 per 132.29 pounds avoirdupois, and must
be applied for within one year from the date of exportation.

did not go into the United States treasury, but was given to
the government of the islands.

More than one-half the entire sugar consumed in the United
States, as these figures show, pays no duty at all. .

Last year 916,742 tons came from Cuba under a tariff con
cess~on of 34 cents per 100 pounds, and pocketed by the im
portll1g trust. The fact is only 684,625 tons of the total sugar
cOl~sumed in the United States last year paid the full Dingley
tanff rates.

Average wholesale price in New York in 1908 for granulated
sugar was 4.957 cents a pound. Average retail price about
50 cents a pound.-Bay City, Mich., Tribune.

vVith the beginning of the present fiscal year the Republic
of Cuba established a Bureau of In~ormation, President Gomez
appointing Leon J. Canova, an American newspaper man, who
has resided in Cuba eleven years and has a wide acquaintance
with the island, as its director.

Parties wishing information of any nature concerning Cuba
can obtain same, free of charge, by writing to Leon J. Canova,
U. and 1. Bureau (Utility and Information Bureau), Depart
ment of Agriculture. Commerce and Labor, Havana, Cuba.
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sugar in cane fields up to 8 years of age and 9 to 90 per cent.
from older fields.

Shortage of revenue is bringing to the front the proposition
to re-impose a sugar duty in E;ngland. England's normal
policy has been to admit sugar free of duty from all the world,
which policy resulted in creating an enormous fruit preserv··
ing, jelly and jam business throughout the country. During
the Boer war a duty was imposed on sugar for revenue pur··
poses, which was a severe blow to the fruit preserving busi
ness, as the sugar in preserves is worth about twice as much
as the fruit preserved. Last year this duty was repealed: but the
German war scare and the great increase in army and navy ex
penditures, together with the requirements to meet the olrl age pen
sion law, have made such a drain on the national treasury that the
securing of additional revenue from some source is imperative.
and it seems altogether probable that a duty will be imposed
on sugar entering Great Britain, by the next session of "Par
liame!1t.

"Bourbon Cane." was once the standard cane of all the
sugar producing islands of the \Alest Indies. It .:1eterjorated so
greatly, that is has finally been all but crowded out by imported
and seedling canes. The imperial \iVest India Committee on
Agriculture have started an investigation of the causes of the
deterioration, with a view to ascertaining whether or not
Bourbon cane cannot advantageously be re-introduced into the
\iVest Indies. Doubts are expressed by experts as to whether
the investigation is worth while. on the ground' that a num
ber of the seedling canes are giving such superior results to
those formerly given by Bourbon cane. that under no condi
tions would the planters revert to the latter cane. The com
mittee are going ahead with their investigation. however. an(!
their conclusions will be of interest in Hawaii. as perhaps
throwing a side light on the passing of the Lahaina cane in
some districts here: although it is perfectly well known that
the latter was caused by a fungus which killed the young roots.

As a "by-product," to sugar, the sin"gle island of Trin idad in
the \iVest Indies, exported over $300,000 worth of cocoanl1 ts
and copra for the year ending March. 1908. Cocoanuts grow
so easily and with so little care that it would seem as thou!:?,'h
a c.?pra by-product might be produced on a number of Ha
w~l1an plantations, with but slight expenditure of capital and
WIth good returns, as the price of copra is steadilv rising and
the supply is insufficient to meet the demand at present prices.

An article published herewith. from the Internationai Sugar
Journal, on "The German Sugar Duty," indicates that the
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REINFORCED CONCRETE CONSTRUCTION.

Natal, South Africa, is reported to be installing its first
modern cane sugar crushing plant, consisting of a Krajewski
crusher and a twelve-roller mill. The Krajewski has rollers
26x60 and the mills 32X66 in. The plant is expected to pro
duce 60 tons of sugar per day.

sugar business in Germany is in a bad way, owing to the
enormous over-production of beet sugar produced under the
artificial stimulus of bounties. The bounties have been
abolished; but factories are stilI trying to live up to their pre
vious capacity, resulting in wide spread financial disaster. It
is believed that increased consumption, which is slowly tak-
ing place, is the only solution of the problem. .
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Reinforced concrete construction is revolutionizing the
theory and practice of building, not only houses but bridges.
The reinforced concrete building has been coming slowly into
use for some years past; but has been viewed with grave sus·
picion by many architects and builders. \iVith the rebuilding
of San Francisco the new form of construction has come to the
front with a rush. A' large number of the new high buildings
in that city are built entirely of concrete, reinforced by stcel
beams, rods and netting, with great advantage in saving ot
thickness and weight of walls, and economy by reduction in
quantity of material used and the cost of labor of erection.

In bridge construction, reinforced concrete has still more
rapidly come to the front. \Vooden trestles and steel bridges,
with their tendency to rot and mst. arc rapidlv bein'?," Jis
placed throughout both Europe and the United States by re
inforced concrete, with the advantage both of original economy
and permanency.

The Hilo Railroad extension to Hakalau is taking- a·.h·a:Jta~·e

of the new form of construction in bridging the many valleys
on the route. The last previous survey of the route called
for sixteen steel bridges in the fifteen miles from Hilo to
Hakalau. Thirteen of these sixteen have been displaced bl"
reinforcer! concrete culverts and bridges, capped by earth fills.
The designs and specifications for. these bridges have been
made by Civil Engineer Carl n. Andrews, now in the county
engineer's office on 1\1 aui, who has made a special study of
this form of construction.

:-Ir. Andrews recently presented a paper upon reinforced
concrete constmction before the Hawaiian Eng-ineering Asso
ciation, which, by permission of the Association, we print
herewith: believing that it will pay plantation owners anr!



HONOLULU IRON WORKS SCORES IN FORMOSA.

managers, especially in connection with plantati~nswhich i.~~e
nii1roads, to familiarize themselves with this form of con
struction.

[Vol. XXVIIITHE PLANTERS' MONTHLY.

Accounts have heretofore been published in the Planters'
Monthly, of the erection by the Honolulu Iron Works Com
pany, last year, of three sugar mills in Formosa.

The result of this, the first season's work in the Kyoshito,
Ako and Koshiken mills, all built by the Honolulu Iron \\forks
Company, have now been received. The three mills turned
out 32,000 tons of sugar, of which the Ako mill produced
15,300 tons, which is the largest amount so far produced in
any sugar factory in Formosa.

There are in Formosa four new factories erected last year
by European manufacturers, in addition to the three erected
by the Honolulu Iron Works Company. The first of those
has a daily capacity of 700 tons of cane and producecJ.. 8000 tons
of sugar; the second 1200 tons of cane and produced 6800 tons
of sugar; the third 1200 tons of cane, producing 7300 tons of
sugar, and the fourth 1200 tons of cane per day, which pro
duced 9000 tons of sugar. The three factories built by the
Honolulu concern, averaged an output of sugar equal to I 1%
per cent. on the weight of the cane crushed; while the four
other factories produced less than JO per cent. of sugar on
the weight of the cane crushed.

Of course the results obtained in the factories do not entirely
depend on the machinery installations; but also on the methods
used in manufacture as well as the proper handling of the
machiuery and the regularity with which the cane is supplied.
The Japanese companies possessing Ha\vaiian mills have ex
pressed their great satisfaction with the results obtained in
this their first season's work with the Hawaiian machinery,
which has been accomplished with entirely unskilled labor un·
der the supervision of only two white men. There is no doubt
but that the results to be obtained next year will be consi.:l
erably better, as the laborers are now accustomed to the work.

It is a matter of great satisfaction to the management of the
local concern that they have been able to go into a foreign
field; meet the best sugar machinery manufacturers of the old
world on their own ground. and give so good an account of
themselves. The favorable sho\ving made has already brough ~

or.:lers to the Honolulu concern for two new mills, with prob
ably more to follow.

The Planters' l\Jonthly congratulates the Honolulu Iron
"Vorks Company on the splendid results achieved. The com
pany is certainly doing its share in making the name of Hawaii
a synonym for progress, development and high character.



To evolve labor saving ways, means and devices should be
the slogan of the Hawaiian sugar planter. In season and out
of season, there should be ever present before every plantation
manager, this question:

What can I do to accomplish a given amount of work with
a less number of laborers? Under existing conditions it is
more important to reduce the number of laborers required on
a plantation than it is to reduce the cost of production of sugar.

It does no good to reduce the cost of a given operation by a
dollar a ton, if the operation requires ten men and there are
only five men available to perform the work! Under such cir
cumstances the economy is theoretical only; one that would be
achieved if the work could be done; but if the work can not
be done at alI, owing to lack of laborers. then what becomes
of the economy? The situation is like that of the man who
,vould lift the world, if he could get a fulcrum on which to
rest his lever.

Reduction of the cost of production is always and ever to be
sought; but the manager who can devise ways or methods of
accomplishing with nine men work which now requires ten
men, is the man which the present occasion requires.

It is up to each manager of a plantation to take account of
stock of the various operations on his plantation, one at a time,
and see if there is not some one of them, which in some way,
by some means or other, cannot be accomplished with a less
number of laborers than are now being used .
. Some managers have been doing this. vVhy do not all of

them?
Practical managers of plantations know more about the

practical details of managing a plantation than does the editor
of the Planters' Monthly: but the latter would like to put up
to the managers for consideratiQn, the following propositions
and inquiries, and let them, out of the plentitucle of their ex
perience. furnish the answers:

The Planters' Experiment Station has demonstrated by two
successive field experiments, that stripping cane is not only an
unnecessary expense: but that it is a positive injury to the
cane; that'-un stripped cane weighs more and produces more
sugar per ton of cane than stripped cane, so that the cost of
stt~ipping is not only a dead loss, but causes an actual reduction
in the output of sugar.

Tlle results of the f:xperiment Station have been verified
by a Ilumber of plantations. both irrigated and non-irrigated,
some showing a greater and some a less degree of saving; but
none showing- any benefit from stripping.

Stripping is one of the most disagreeable tasks on a planta
tion. and one of the greatest labor consumers: and yet, if we
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are correctly informed, many of the plantation managers are
still stripping cane.

Pertinent questions to each manager are:
Are yOll still stripping your cane? If so, why?
If the demonstration of the Experiment Station and the

plantations who have tried non-stripping on a large scale do
not convince you, have you tried non-stripping on your own
nlantation on a commercial scale-not on ten rows in the back
~arcl-but on two hundred acres in the regular cottrse of culti
,'ation? If not, how do you know that you are not wasting-,
not only the money of your company, but using laborers use
lessly, when their services are urgently needed at other work?

Is it not time for you to get a hustle on and find out for
yourself whether stripping pays or not, instead of going on
like the Chinaman, who does a thing because his greatg-rand
father did the same thing- before him?

The editor does not presume to make sugg'estions to prac
tical men. He is simply exercising his legitimate function of
asking questions. Among other hopes which he indulges is
that some managers may be stirred up enough to talk back.
Through discussion, interest is concentrated and progress is
achieved.

Communications pro and con, on this vital problem of "Strip
ping vs. Non-stripping," are invited.

MUIR'S EXPLORATIONS FOR B;EiVEFICIAL PARA
SITES.

In the present issue, is printed l\'£r. l\Tuir's fifth report on hi;;
travels, principally in the Malay Archipelago, in search of
parasites, especially of those of the Cane-borer. It will be re
membered that the previous four were issued as circulars of
the D~vision of Entomology.'"

The present report deals with Afr. Muir's departure from
Borneo, and his travels up to 11is recent arrival in British New
Guinea (or Papua).

The sketch-map herewith shows the main parts of hi:;;
routes from the time he left Honolulu in July, JC)o6, clrriving
in Hongkong in August. In January, 1907, he left the Kwang
tung (or Canton) Province of China for the }[alav States
(Province \iVellesley), arriving at Singapore, and proceeded

* "Rcrori' IOn Investiga~ions in Sonth China," Circular ~o. 1, Pl'.
1-11 (.Tnly 31, Hl07). .

"Notes on thc Sugar-Cane Hoppcrs and Borers in the i\fala~- States
and .Taya," Cirelllar No.2, pp. 1-13 (Oct. 1G. 1907).

"Entomological '\Vorl{ in Borneo," Circlllar No. 'J, pp. ]·]2 (Fcb. HI,
1908). '

"Report on the Search for thc Sugar Cane Borer in the ilfnlny
Archipclago," CircllJar No. G, pp. ]-!l (!'Ifa)' ]2, 1!l08).

j
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to Java, arriving at Batavia in March. Several parts of Java
were thoroughly explored, with a visit to Borneo in July:
From October, 1907, Mr. Muir's travels have been a series of
journeys back and forth, the retracing being generally neces
sitated by the poor service of steamboats in the Java, Da~da
and other nearby seas.

As will be seen from the indicationst on the sketch-map,
Mr. :Muir's subsequent movements were, briefly: as f.:Jllows·:
Batavia (Java) to Macassar (Celebes), Amboina, Larat (an
island in the Tenimber or Timor Laut group), Amboina again.
In September, 1908, l\I r. rd uir returned to Hongkong with a
number of parasites he had discovered in Amboina, but un
fortunately all died off the day before he arrived.

In November, Mr. ~Iuir left Hongkong again for Amboina
and Ceram. It is at this point that Mr. Muir's report in this
issue begins and his subsequent proceedings can be traced out,
by the aid of the sketch-map, from Amboina and Ceram' to
Macassar, thence back to Thursday Island in the Torres
Straits, and Port :Moresby in British Nev,,' Guinea. Cook
town and Brisbane, where Mr. -:\Iuir proposes to call, are also
shown. G. W. KIRKALDY.

C.·IN SUGAR dANE BE HARVESTED BY MACHINERY?

Edtior Planters' l\Ionthly:
This problem is, apparently, a hopeless one, at first sight,

due to the numerous difficult details that have to be considered
and separately overcome; but I believe that sugar cane can,
and will be harvested by machinery. :.\'Iy faith is based upon
the successful solution of many similar and apparently more
intricate mechanical problems.

Standing in the presence of a ),Iergenthaler type-setting
machine, which is a mechanical nightmare to me, I am unwill
ing to believe that a cane "Harve~ting"machine is impossible.

. An inventor must consider three things when producing,
VIZ:

First: Simplicity: although he may not be able to approach
simplicity due to the requircments of the invention;

Sccond: Durability. That is imperative;
Third: Cost. This item depends greatly upon the work to

be done by the invention and advantages to be gained, ex
pcnsive machines being prohibitive in some kinds of worl~:

A cane harvester cannot be imagined as an absolutely simple
machine, such as a steam plow. It would appear in the next
order of complexity with the grain harvester. It must be dur-

t the first trip.
-- -- --= the sccoJlt1 trip, and

- - =: tJ e third trip over much the sallie ground.



There appears no reason for a detailed description of cane
ready for harvesting, as those interested know the conditions; , ,.
but it is well to remember that there is quite an area of refrac-
tory stalk material to be divided at any moment of cutter
action and that the stalks grow in confused angularity. The
cutter mechanism must cut neatly in trench or on hill and it
must accommodate itself automatically to the unevenness of
the ~round, cutting to desired length of stump without up-
root1l1g.
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able and as light as possible, from the nature of its field of
operation. To the construction of such a machine modern
steel lends its cheapness, strength and ready made shapes.

TWO TYPES OF CANE HARVESTERS.

Two types of cane harvesting machines come to mind:
First: One that will cut a row, or a plurality of rows, de

positing the cut cane in a confused swath behind, or beside
the apparatus, doing its work rapidly and taking the place of
hand labor as now employed.

'Second: A machine to cut and load.
I think that a machine that will cut and deposit in swath

would be more likely to be successful, as it could be "gauged"
and a wider area covered in a unit of time; the loading to be a
separate and subsequent operation.

The separation of cutting and loading simplifies the prob
lem. These separate operations may be combined in some
future improvement of machine and method.

THE ODJECT OF A CANE IL\RVESTER.

The objectiz.'e is to eliminate labor units. These are engaged
now as cutters and loaders working in separ2.te sets. If the
inventor's genius can combine cutting and loading in one
machine, it will be well: but the elimination of one set of labor
units at a time seems the easier way.

The loading of cut cane has received attention with some
success, and from what I can learn :Mr. Renear proposes to
gather and load cut cane from a comparatively extensive area.

It seems better to consider cutting and loading as separate
operations for either one will tax the ingenuity of the inventor.

There is more probability of success in separating the opera
tions of cutting and loading with the advantage of getting
machines of more simplified mechanism whose weight the
ground can bear. Success is more likely with the lightest
machine due to the instability of the surface over which it
must move.

THE C\NE CVTTER PRODLE;\[.
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It is manifestly no easy matter to design a cutting mechan
ism that will be durable and maintain its cutting efficiency in
the presence of the glassy covering of the cane stalk and in
the gritty environment of the operation; but, I feel certain that
it can be done-at least, the cutters can be designed so as to
be cheap and easily replaced when dull. Gathering the cane
stalks from the tangled mass in which they lie, while cutting
them, is a difficulty to be overcome; but it appears far from
an impossibility.

Cutting to required length seems the least difficult require
ment.

SLOW lIOVING MECHANIS~I "\DVOCXfED.

I have suggested the separation of cutting and loading, and
further suggest slow moving mechanism within the machine
itself, for speed is an absorber of power, and -power means
weight on the wheels.

Most prominent among- the difficulties to be met in operat
ing, will be the movement of such a machine, at its lightest
construction, over the surface of a cane field. Adaptable prime
movers are numerous, and, if a successful cutting- apparatus is
produced it may be dragged like a steam plow from without,
or it may have a steam engine, a gas engine or storage battery
on board; or it may have an electric current furnished from
without by cable.

It is expected that the operation of such a machine must be
favored in the laying out of fields and planting of the crop
when expedient; but, on the other hand, it should operate on
land whose topography would permit the harvesting of grain.

Once successful, under favorable circumstances improve
ments always follow.

ELDIINATION OF LABOR UNITS CHIEF OBJECT.

There will be some acreage beyond the scope of machine
harvesting; but it will be a minority. To be successful a cane
cutting' machine must at least cut as much cane and as cheaply
as the same expenditure would accomplish with hand labor.
If it cloes no more, the advance is immense, for whatever will
do away with hand labor is devoutly to be worked for. Once
get a machine that will work as cheap as hand labor and im
provements will surely follow.

Tille machine operatives would be few in number and
neg-lig-able as labor units. .

The advantage of removing permanently a considerable
labor demand and of putting the work within the scope of
machinery needs no comment.

I admit that writing upon this subject ancl printing it, are
not inventing a cane harvesting machine; but, writing and



OBSTACLES IN THE WAY OF INVENTORS.

I-lOW TO SECURE THE INVENTION OF A CANE I-L\RVESTER.

printing are themselves inventions with which we may beat
the bush for an inventor.

A successful inventor must have a vivid and extensive imag
ination to furnish him mental pictures of all killds of mechan
ical devices assembling themselves in his mind to overcome
the difficulties presented by the facts and conditions of the
problem; and, coordinating with such a fancy, he must have
a separate judicial capacity, good "Horse Sense" it is called;
to select what is suitable for success.

-":
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\\Then an organized industry of magnitude and wealth such
as sugar in these islands feels the need of some invention or
labor saving device it should afford some substantial assist
ance so as to eliminate the unnecessary struggle to which the
inventor is subject unaided. That would permit him to put
forth his best efforts. Persons of means rarely enter the field.
Backing for eve"y "idea" is not presumed. The backer must
have some assurance that his money is not being used in the
hopeless task of promoting a hare-brained scheme. It is a
matter of light expense and not much trouble for a prospec
tive inventor to work out his methods and mechanical devices
~::m paper so as to give a full and lucid demonstration of what
IS sought and how he proposes to accomplish it. He could
do so under a guarantee of protection and secrecy.

Unless an inventor can clearly demonstrate his methods and
proposed lines of operation, there are grave doubts of his abiI-

''There ismilliolls in it," is the historical hay ball hung dead
ahead as an inducement for the inventive genius to drag his
work into the lime light. There is. no system or certainty
and very little actual protection for the inventor in the usual
way of working. A substantial reward is the exception anel
not the rule. Instability, uncertainty, lack of financial and
moral support, a category of deterrents, are generally his en
vironment so that the name has become a reproach and subject
of ridicule well known. Such an environment with its tradi
tional imaginary and fabulous rewards offers an inducement to
the visionary and the crank whom we find numerous in the
inventor ranks; but these conditions deter capable men fr011l
eng-aging in such an uncertain and questionable occupation.

It may seem ridiculous to suggest system and method in
the work, for inventing has always been associated with every-
thing haphazard, chimerical and visionary, and justly so. The
records of the patent office bear witness to the awful waste of
time, money and brains through invention without order or
method.



THE tilNACA CANE HARVESTER.

I,,\,E:\TO!{S SIIOL'LD DE PUT ON SAME n,\SIS AS EXPERT

ENTO~IOLOGISTS.

There is no doubt of the benefit derived from the paid and
otherwise assisted work of those men who hunt pest destroyers
and invent protectives or gather all kinds of useful infonna
tion at experiment stations. Their work is very often as un-
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ity or grasp of .the situation. In such a preliminary trial he
should have every opportunity that time, patience and justice
can give but his proofs should be most convincing. If he is able
to show a strong probability of success it should entitle him
to such assistance as he may require during the construction
and trial of the invenfion.

Suitable safeguards can be made for backer and inventor
(by agreement) with the incentive of a substantial final re
ward for the inventor, the invention becoming the property of
the backer, to whom it is immediately useful.

There is always an element of failure in the process of in
venting and constructing. This would be shared by both
parties. In case of ultimate failure, the backer's money loss
would be at a minimum but no more than justified by the pre
liminary showing and the importance of the object sought.
The inventor looses his job and prospects.

This plan may seem Utopian; but something like it must
be offered to induce intelligent, practical inventive skill to
enter the field. :Mr. H. G. Ginaca, for example, not long ago
attempted the solution of this problem. I know practically
nothing of the design of his machine; but from his assertions

. and his known mechanical and inventive ability, as well as
from statements of persons not iterested, I am led to believe
that he had dragged his burden well along the road to success
when the "Hay Ball" failed as it generally does in such cases.
If he could have received backing enough to enable him to
carry out h is experiments to a final issue, the problem might
!lave been solved by this time.

I am compelled to believe that some kind of cane cutting
labor sa"ing device can be and will be in time invented; but
such tasks are too great for the unaided inventor. There are
successes under very adverse conditions; but more could have
been accomplished had they been favorable. Backing by one
or a few individuals is unsatisfactory even though the work be
intelligently undertaken and honestly prosecuted; because the
prospecti"e gains and possible losses become too much like a
g-amble when not more widely distributed. The troublesome
labor problem should make any labor saving device a subject
of earnest thonght.



INDIVIDUAL INVENTORS FOREDOO1fED TO FAILURE.

ALVIN \71/. KEECH.

SHOULD THE EXPERIMENT STATION ADD A
MECHANICAL DEPARTMENT?
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Editor Planters' 1'10nthly: The present labor situation will
turn the minds of many to inquire if much of the work now
done on plantations by hand could not be done more satis
factorily by mechanical means.

If the scarcity of labor continues for any length of time we
may expect many new patents on cane cutters, cane loaders,
cultivators, etc. It is safe to say that, properly handled, a
small percentage of these devices could be developed into
something of value; but the obstacles which anything new in
the mechanical line must overcome are far greater than one
who has never tried inventing can realize.

It is noticeable that most inventions of value come, not from
men who are at the head of big enterprises, but from thought
ful, ambitious mechanics.

certain of success as that of an inventor. The relation between
them and the interests that employ them is on a satisfactory
basis; and, from that as an example, it appears that the im
provement of extant labor saving machines and methods with
the invention of new ones could follow the same course with
advantage to all concerned.

Suppose such a mechanic invents a device which he thinks
would save labor and cost. If he has five thousand dollars he
spends them on getting his patents and making- his first ma
chine. This money is not spent to the best advantage for he
n}ost likely has not much business ability. But, anyway, sup
{Jose he has his first machine ready for work: the chances
are, in ninety-nine cases out of a hundred, that it will not, at
first, work perfectly. He sees its defects and wants to remedy
them; but he has no more money. He tries his friends but
they have none for what tlzey (perhaps rightly) consider "wild
cat schemes." He tries the engineering shops: they have no
time to bother with him, especially if he has no backing. They
are too busy to look into the merits of the scheme and they
have probably had some unprofitable experiences with in
vel~tors in the past. Also, they know what an uphill job it is
to l11troduce and perfect a new mechanical idea. The chances
are that our inventor gets discourag-ed and, although his idea
may be good and he has more faith in it than when it came
to him first, yet he is forced to give it up.



EXPENSE TOO GREAT FOR PRIVATE l\IE.<\NS.

No one man is likely to have thc timc and means to do_ thi"
devcloping at his own expense under these conditions. and, as
the market is comparatively small for any special design of
machine, owing to different methods of cultivation, etc., the
inducement for machinery builders to take the risk of develop
ing is too great, especially as the profits accruing would fall
largcly into othcr hands.

Thc plan of offering a rcward for a mach inc to do certain
work does not hclp thc situation vcry much as a workablc
machinc, ablc to competc with chcap labor, is not brought
forth in a month or a year, but must be a crcation of slow
growth and must bc evolvcd by persistcnt cffort supportcd by
cfficicl)t capital and with ample opportunitics for cxperimcnts.

The harvestcr and the automobile of today took years to
build. Defore thc first onc was put on the market men of
moncy and brains spcnt a long time before they had anything

Take for example a man who invents a cane cutter or loader.
When his machine is completed he asks for and get permission
to try it on one of the plantations, although this is more or less
of a nuisance to the plantation. In the past some of the planta
tion managers have been extremely good in this respect, but
they find, after the machine has started to work, that there is
a sentiment against its use among the laborers, part of whose
work the machine is designed to perform. Not only so; but the
planters find also that this class of labor is leaving them and
going to neighboring plantations: in fact a mild type of boy
cott is .quietly instituted. Anyway the inventor gets permis
sion to try his machine and, as he may not have had any ex
perience in designing machinery before he started to build
this one, he finds, when he tries to work it, many places where
he could make improvements. By working in the field
under actual conditions he has also learned enough to show
him how he can build another one that will do better work. It
takes months to do this and, during that time, he is paying
out his own money. The result, in most cases, of experiment
ing under these conditions, is that the development of the
machine is stopped" and it is either thrown in the scrap heap
or laid aside for use a~ainst the time when the planters may
have no other means of doing the work and are forced to use it.
The fact may be that, if the machine were developed, it would,
in a comparatively short time, do the work more cheaply than
hand labor, and save in the number of men required to do the
work, besides having the additional advantage of not going on
strikc.
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EXAMPLE OF AN INVENTOR'S FATE.
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H. S. P. ,\. SHOULD TAKE MATTER UP.

CANE FLUMING ON HAWAII.
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fit to offer for sale. It is the same to a certain extent with
any machine and so, before the machine is made perfect, the
reward is forgotten.

Conditions in Hawaii are peculiar anel seem to call for some
more certain and businesslike way of developing and perfect
ing labor-saving mechanical devices. The Experiment Station
of the Hawaiian Sugar Planters' Association has, in several
lines of activity, contributed largely to the success of the sugar
industry in these Islands. vVhy not make this station assist in
meeting the needs of the mechanical as well as the agricul
tural, chemical and other departments of the plantations?

A mechanical department, under the supervision of a capable
business man who has no axe to grind, with a staff 01 en
gineers of experience and ability, would in a short time demon
strate the wisdom of such a plan. Such a bureau would be
free to work for the interests of the planters only and coul<1
investigate any device at home or abroad that promised suc
cess, separating the wheat from the chaff and, after securing
control of the patents, could find means to develop them so
that all the plantations would reap the benefit. In this way
no one plantation would be asked to bear the expese of per
fecting any device the benefits from which the others would
share, but all would bear the expense and all would share the
benefits. 1\1 uch could be done by the institution of such a
department. Under the present system-or lack of system
there is practically nothing being accomplished.

'" '" *

A proposed Ordinance was presented to the Board of Super
visors of the Island of Hawaii in July last, entitled "An Ordinance
to Pro7.!ide for the Building;, Construction and 111ainten([ncc of
Flumes or a.ny rVater Conduits Aero'ss the Public Higlz7.l'G3'.·'

The gist of the proposed ordinance was that no flume should
cross a public road, except upon a permit from the County Clerk:
that even' flume should be at least 16 feet above the road: that
any pernlit might be revoked without notice or hearing; that
violation of the ordinance was punishable by fine and imprison
ment.

. An attemtp was made to immediately pass the ordinance, but
It was finally postponed until the August meeting. Meanwhile
the Hawaii Planters' Association appointed a committee COIl

sisting .of J. T. Moir, John Ross and John Watt to q:>Ippile in
fonnatloll and present to the Supervisors a statement showing



PL\NTATWN"S USfXG FLU:lfES.

"I. It is well known to all the people of this County that sugar
production is the main industry of the County. and that upon its
prosperity depends the prosperity of the County and its inhabi
tants.

"vVe doubt, however, whether anyone .except those directly in
terested. realize how much that industry depends for its economi
cal conduct upon fluming cane to the mill.

"As a matter of fact the following plantations are dependent in
whole or in part. upol1'fluming. to get their crops to the mill, viz:

what the effect of the ordinance would be, if it became law. The
statement presents an exceedingly interesting account of the status
of fluming as an adjunct to the transportation problem on Hawaii.
The figures presented showing the importance of fluming wiII be
a surprise even to those best acquainted with conditions on Ha
waii. .As a result of the showing made, the proposed ordinance
was defeated.

T.he following is the gist of the statement made by the com
mittee. It is somewhat lengthy, but the subject is of such vital
importance to the Island of Hawaii. that we think the protest
should be preserved for future reference. in case the subject is
ever brought up again.

THE CO:lBIITTEE'S ST.\TE:lfEN"T TO THE SUPERVISORS.
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Hutchinson Plantation Co.
Hawaiian Agricultural Co. (Pahala).
Olaa Sugar Co.
Hawaii IVIill Co.
Hila Sugar Co.
Onomea Sugar Co.
Pepeekeo Sugar Co.
Honomu Sugar Co.
Hakalau Sugar Co.
Laupahoehoe Sugar Co.
Paauhau Sugar Plantation Co.
Honokaa Sugar Co.
Pacific Sugar Mill (Kukuihaele).
Niulii Plantation.
Halawa Plantation.
KohaIa Plantation.
Kona Development Company.
"The actual cash investment of the above named plantations,

in their respective flume systems is over One Million DoIlars.
"There has recently been invested. and there is now in process

of expenditure. the sum of over $2.000.000 to carry water from
the mountains into the districts of Kohala and Hamakua. chiefly
for irrigation. but largely for transportation purposes also.



358 THE PLANTERS' MONTHLY. [Vol.XXVIU
-----

"vVe mention the foregoing facts to show how important a
feature fluming is to the main industry of this County, and how
carefully any legislation upon this subject should be drafted and
considered. The subject is more than important; it is the only
means of cane transportation on seven of the nine plantations in
the Hilo District; and, with the steep grades, many and deep
gulches, heavy rainfall and deep soil, quickly turned into im
passable mud, carting would be impossible and the cost of con
struction of railroads prohibitory.

NUMBER OF FLUMES CROSSING ROADS.

"II. Under the foregoing circumstances, involving, as this
ordinance does, an immense investment of money, and the daily
operation of seventeen plantations now harvesting their crops,
and not less than 12,000 laborers engaged thereon, we submit
that any proposed legislation upon the subject should be made
after the most careful investigation of the facts, v'lith a view of
making the requirements only such as the public interests call for,
and inflicting as little damage as possible upon flume owners.

"We submit that the proposed ordinance shows on its face
that 110 such investigation has been made or care exercised, and
present the following points for your consideration in support of
this statement, viz:

"Without being able, in the time available, to give exact
figures, we estimate that there are not less than I 12 main flumes,
besides portable flumes, crossing the public roads of this County,
of which 68 are less than sixteen feet above the road, 17 are
sixteen feet above the road and 27 are under the road.

"lVIany of these flumes are now in daily use in han'esting the
present crop.

EFFECT IF ORDININCE IS PASSED.

"VVhat will be the result if this proposed ordinance is adopted
by your honorable Board?

"The following are some of the results which are in plain sight:
"(a) The ordinance is proposed to go into effect immediately.

Not only the use, but the maintenance of the flumes is made an
offense. Every flume under 16 feet in elevation must. therefore,
be removed immediately, or the owners will be criminally liable.

"(b) Immediate removal of the flumes will stop the harvest
ing of the fields reached thereby, until the several flume sYstems
can be readjusted, causing heavy loss, as the harvesting 'season
is welI advanced and the cane effected will deteriorate from over
npeness.

"(c) Many flumes are already built on as low grades as they
can be operated. If they are raised at road crossings. it will
throw out of adjustment the entire flume system aboye'the cross-

...

"



HILa THE FLUME DISTRICT.

FLUMES USED FOR FIFTY YEARS.

ing, which would have to be also raised. In some cases, where
the grades are light, this would have to be done for distances of
several miles. In other cases it would require new water-heads,
new locations and fresh rights of way. It will take months to
perfect this readjustment.
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"III. If there has been any abuse of privileges by certain
flume owners, the public interests do not require anv such im
mediate or severe action as that proposed by this ordinance.

"In support of this point we present for your consideration the
following suggestions, viz:

"Flumes have been used in the same manner that they are no\v
being used, more particularly in the Hilo District, for approxi
mately fifty years.

"No one has ever accused the people of Hilo of being too
modest about making their wishes known. In fact, certain evil
minded persons have called the people of this district 'Kickers,'
because they are so prompt to protest when their rights are inter
fered with. This is a reputation they have had since the days of
the l\lonarchy; which continued through the period when the
Provisional Government and the Republic of Hawaii were sover
eign, and has not relapsed during the nine years that we have
been under the American flag, and it has not changed during the
several years we have had local county government.

"There are more flumes' in Hila than in all the other districts
of the county put together.

"During the past half century no legislature, council, or Board
of Supervisors has ever passed any law, order or ordinance at
tempting to regulate flumes. They have never even considered
the subject. 'What is more no petition from the people asking
for any legislation upon the subject has ever been presented, nor
so far as we have ever heard, has any newspaper or any corre
spondent of any newspapeI: ever published any complaint about
flumes or asked that a law be enacted regulating them. So far
as we have been able to find out, there is no petition nor any re
quest fro111 any body of citizens, or even from anyone citizen
that this ordinance be passed.

"Under these circumstances we ,think it is reasonable to con
clude that there is no great injury being done to the public inter
ests, or any necessity for hasty action, and that if any abuses have.
occurred, they are of a minor character ,and can be remedied
without a s\~·eeping, far-reaching ordinance like the proposed
one, which will cause great expense ane! loss to many innocent
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citizens for the purpose of punishing a few or preventing a smaJl
wrong.

PERMIT SYSTEM UNNECESSARY.

"IV. The proposed ordinance goes too far, by both fixing the
height of a flume and requiring a permit.

"The only excuse for any ordinance upon the subject is that
the public interest requires it.

"If it is thought necessary to fix the height of flumes above
the road, that can be done without the necessity of also obtaining
a permit.

"It will work a great hardship upon the plantations to require
a permit for every flume which crosses the road.

"As is well known, the flume system is worked with a COlll

paratively few main flumes, into which the temporary Humes are
run from time to time as needed. Just when or where these
temporary flumes will be needed, cannot as a rule, be told be
forehand. It depends upon the weather, the rapidity of the ripen
ing of the different fields of cane; the relative location of the
fields coming off for a particular crop.

"Again, there may be a fire in a field, requiring immediate
harvesting.

"No exception is made in the proposed ordinance: for tempor
ary flumes or cases of emergency. In every case an applicatioll
must first be made to the County Clerk in Hila. Portable flume
is shifted every few hundred feet. It might require a dozen ap
plications a month for each plantation, and each time while the
County Clerk decides whether he will grant the permit, if he does
not decide promptly, work must come .'10 a standstill. This is an
unreasonable interference with legitimate business, and unneces
sary to protect any public interest. '

ARUITR,\RY PO\\'ER IN COUNTY CLERK.

"V. The proposed ordinance puts absolute power in thc hands
of one man, the County Clerk, to grant or withhold a permit; and
to revoke any permit after it is granted. There are no limita
tions on this power. He may refuse to give a hearing: upon an
application. He is not required to give any reason for refusing
a permit. He is given more power than the Czar of Russia
holds. He can refuse to grant a permit for a flume at a point
where a flume has been maintained for fifty years. and there is no
remedy if he is acting arbitrarily or from prejudice.

"The power to revoke a permit is, if possible. still more harsh
and unjust.
. "If there is any reason at all for the ordinance. it is to protect
the public from wrong, not to cause trouble and expcnse to honest
citizens and to make them liable to fine and imprisonment without



NO APPEAL PERMITTED.

knowledge on their part that they have committed any wrong;
and yet we submit that this ordinance will have this latter effect,
as the following will show;

"The County Clerk is given the power to revoke a permit with
out any hearing or notice to the flume owner. The ordinance
makes a pretense that notice must be given; but it is only a pre
tence, for it provides that as soon as the notice is put in the post
office in a stamped envelope, the permit is revoked, and the con
tinuance of the flume in position becomes a criminal offense from
that moment. The flume owner may not receive the notice for
several days after the notice is posted, during all of which time he
is guilty of an offence making him liable to fine and· imprisonment.

··VI. The foregoing would appear to be harsh and unjust
cnough, but it would not be so bad if an appeal could be taken
from the decision of the County Clerk; but no appeal is permitted.
His decision is final. His refusal to grant a permit, or revocation
of one already granted, may throw hundreds of men out of work,
cause thousands of dollars of damage and ruin the flume owners
and yet no appeal is provided for.

:'The spirit of our system of laws is very particular in pro
viding against unjust or arbitrary decisions by subordinate courts
or officials. A five dollar penalty inflicted by a District Court
may be appealed to the Circuit Court, and from that Court to the
Supreme Court. The Territorial Supreme Court itself can be ap
pealed frol11 to the Supreme Court of the United States.

"This proposed ordinance violates this spirit, for it allows no
appeal. whether the penalty involves $5.00 or the destruction of a
plantation. Again, this unlimited arbitrary power, if it were to
be exercised by anyone. should be given to one having a train
ing as an engineer, or at least a practical man of affairs, with
special knowledge of this subject, or with judicial education or
knowledge, enabling him to judge of conditions and to weigh
evidence, so as to act with discrction, or at least it should be
lodged in the hands of the highest authority in thc County, the
Board of Supervisors.

"This ordinance places this great power in the hands of the
County Clcrk, a worthy officcr, who has been selected however,
not for his engineering, or practical knowledge of affairs, or be
cause of his judicial character, but because he is presumed to
know how to keep records and minutes of meetings and attend to
like details of the business of the Count\·.

"\Ve maintain that, on principle, no one man should be given
arbitrary, unappealable power ovcr the property and liberty of
the citi;ens of this Cotlnty, and much less a subordinate county
official elected for an entirely different purpose recluiring different
qualifications.
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PRESENT LAW IS SUFFICIENT.

THE PLANTERS' MONTHLY.

"VII. If there have been or are now, any abuses by flum~

owners neither this nor any other ordinance is necessary to
remedy them. There is already sufficient law to meet any case
that may arise.

"We have endeavored to ascertain what wrongs might be suf
fered by the people of Hawaii, through abuse of flume rights.
Only two have been suggested to us, viz: (I) Allowing water
to overflow onto the road, to the damage of the road and annoy
ance of passers by; (2) the placing of the flume so low ~s to inter
fere with proper use of the road as a public highway.

"We submit that either of these possible abuses would be a PUI-.
lic nuisance, punishable criminally under the present statute
against nuisances, and abatable by proper proceedings before the
established courts if convictions did not teach the offender to re
spect the law.

"VIII. The proposed ordinance shows on its face that it ha;
been drawn carelessly and without due care or consideration of
the great loss and damage which it may cause to the property
owners and taxpayers of this County.

"For example, by its terms it refers to and covers both Humcs
which pass under the road and those which pass over it. It
then fails to make any provision for allo'wing flumes to pass
under the road, but requires all flumes to cross at a height of C.t
least 16 feet above the road. The absurd result would be thaI
all flumes, which now cross under the road where they do no
harm to the public, would have to be taken out and e1e~'ated TO
feet above the road.

"A:gain, the ordinance provides that any permit may be re
voked by the posting of a revocation in a stamped envelope in a
postoffice, but does not provide who shall sign the revocation or
who shall post it, nor who is responsible therefor. By inferencc
the County Clerk is to do this, but the ordinance does 'not say so.

"Again, as above pointed out in another connection, the revoca
tion takcs effect as soon as it is posted. Noone knows that the
permit has been revoked except the unknown person who is em
powered to sign and post it; hut from that moment the owner of
the flumc becomes an unconscious criminal. liable to fine and im
prisonmcnt, without any possibility of escape, unless in the good
ness of his hcart the County Attorney ncglects his duty and does
not prosecute him.

"Wc submit that your honorable boelv should 110t evcn considcr
a documcnt so manifcctly neglectful of the comllloncst rights of
thc citizcns; that thc objects sought arc insufficicnt to warrant
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ByF. Muir.
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the drastic and harsh powers conferred thereby; that ample laws
already exist to remedy an ossible evils which ma exist in
{:onnectlOn WIt 1 t 1e subject matter, and that the adoption of this
or any similar ordinance will be an unnecessary interference with
th~ rights, prosperity and liberty of the people of this County.
\\ e therefore ask that the same be not adopted."

REPORT ON THE SUGAR CANE BORER IN THE
MOLUCCAS.

During my first visit to the Island of Amboina, I failed to
discover the sugar cane borer; but upon my return from the
T enimber Islands, with the knowledge of the habits of the
insect gained there, I soon found that this insect had similar
habits in Amboina, living in sago and, very rarely, other
species of palms. In the Tenimber Islands the borer was very
numerous and did much damage to the sugar cane and various
palms: but in Amboina it was not common, its numbers being
kept down by several death factors. ,-

Had I discovered this beetle during my first visit to
Amboina, it is possible that I should not have identified it as
the same as the Hawaiian species (SplzcllopllOrus ObSCIl1'US), as
:ts color is so much darker, and it seldom attacks anything else
than sago palms. The Hawaiian variety is very light in color,
the dark markings consisting of a thin line on the thorax and
some on the wing-cases. In Fiji many specimens are slightly
darker and the punctuation sometimes a little coarser; in Larat·
the majority are much darker, the dark marks forming a
ground color with light marks upon it, but sume are as light
as Fijian specimens: in Amboina (especially) and in Ceram
the dark variety predominates, the lighter Larat variety being
rare. Apart from the color there appears to be no distinc
tion between these varieties. It is interesting to note that
this color variety coincides with moisture. Amboina with its
moist climate and luxuriant tropical growth having the dark
est variety; and Hawaii with its much drier climate, the
lightest.

The chief death factors acting on the borer in Amb()ina are
t \va predaceous beetles, a Histerid and an Elaterid, and a
Tachinid f1v. The first, a small f1attish, shining black
beetle, is lik"ely to be the better predator, as both in the larval
and imago stages it feeds upon the borer larva: it is hard, can
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stand long fasts, and, in both stages, is active. It lays single
eggs in the vicinity of the borer larva, and when food is short
will feed upon young leaf-hoppers and other insects. Should
it take to our cane-fields it must have an effect on the number
of the borer. The Eilaterid in the larval stage feeds upon the
borer larva and pupa. it is hardy and can stand long fasts.
Unfortunately both these predators are slow breeders or their
value would be very much greater.

By comparing the number of pupae with the number of one
fourth grown larvae in a given area, I tried to arrive at an
approximate estimation of their combined value. The prop"tlr
tion stood as one to six, which gives a death rate of about 83
per cent. The major portion of this is due to the two above
mentioned causes, but it includes some other causes; on the
other hand, the predators will kill off many larvae in their
very early stages, thus accounting for these unspecified
deaths. This is but a rough estimation, but it will give some
idea of the value of these death factors under favorable con
ditions.

The third death factor is a Tachinid fly, the young of which
enter the borer larva and kill it just before it pupates. At
times there is only one parasite in a larva, at others as many
as eight-an average would be about three. The value of this
parasite as a death factor varies, according to the condition of
the sago palms, from 25 to 90 per cent.

The sago palm is one of the two trees of greatest economic
importance throughout the II/Ioluccas. The stem supplies the
chief article of food, and the leaves and leaf-stalk the materials
for walls and roofs of the wooel-frame buildings used, since the
great earthquake of ten years ago, by both Europeans and
natives. The leaves are used for thatching and the leaf-stalks,
-:alled "gaba gaba", when cut and dried, are placed side by
side to form the walls. Gaba gaba is generally cut from
young trees and the exposed surfaces of the stumps, which are
often irregular and split, form ideal homes for the borer
beetles to live and breed in. In such localities the Tachinid
fly only affects some 25 to 30 per cent. of the pupae and the
predators are predominant. This is the condition one fii1Cls
round the town of Amboina and the larger Kampongs, but
in the less populated districts very little g-aba gaba is cut, and
so the beetle has to pierce the stem and lay its egg-s; and the
young larvae feed near the surface of the leaf-stalk. In such
circumstances there arc no congenial hiding places for the
predators anel they are very scarce, hut the Tachinid fly
thrives anel kills off as many as 90 per cent. of the borer a'nd .
in consequence is very rare. This is more like the conditions
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J\L\NUF~\CTURE OF PALl\I SUGAR.

In Amboina, sugar cane is only grown in small patches in
the native gardens for eating, and only on two occasions did I
find clumps affected by borer. In this island the natives make
their sugar from the "gamontoe" or sugar palm (Arenga
sacc1zarifera). This palm shares with the sago palm the first
place in their domestic economy; it is slightly smaller and
more slender than the sago palm, the leaves are much darker
in color and harder. The small mid-ribs of each leaf are tied
up in bundles and serve as brooms, or when in small bundles
as mosquito or fly switches. The bast at the base of the leaf
stalk is composed of strong black fiber and is used to make
into rope, hard and rough to the hand, but very strong; it is
used considerably by fishermen, as it stands the water very
well. The base of the leaf-stalks and the trunk of the palm
are covered with a felt-like coat which is scraped off and used
for caulking boats and is highly prized. The sap of th-= palm,
called "segairu," is the common drink of the natives. When
fresh it is a most refreshing drink when one is hot and tired
after tramping in the hills, especially when pieces of "bitter
wood" (the root of a large forest tree) have been placed in it;
when fermented it is intoxicating and the taste is disagreeable
to most Europeans; a clear spirit that is distilled from it, is
like strong gin. The sap is drawn from the male flower stalk
which grows beneath the female flower stalk and looks
like large bunches of young dates. The flower stalk is
slightly bruised with a wooden mallet and a fine cut with
a sharp knife made in the bruised part. a bamboor, or pail
of sago palm bark, hung below to catch the sap. A very thin
slice is cut away each day to keep a clean exposure. From a
good tree three or four gallons per day can he ettawn off, and
the flow will continue for ten or twelve weeks. This sap is
l)Qiled down in large open Chinese cast-iron pans, and makes
a soft brown sugar with a very pleasant flavor. This sugar
made into syrup with cocoanut milk is eaten "vith sago. and
forms a common article of food with the natives: it has a
pleasant burnt taste, and I partook of it daily when in Ceram.
Some travellers seeing natives eat this called it "an awful
mess". and were surprised when I told them that they had
eaten it in the Hongkong Hotel, under the name of "Gula
malacca" (gula=sugar), where it is served once a week and
greatly appreciated.

The instruments for working these two palms, and the

we should have if we can establish this fly in our sugar cane
fields. It is for this reason that I have decided to make every
effort to breed this fly in borer living in sugar cane and in
troduce it into our islands.



FURTHER SEARCH FOR P,\RASITES.

DIFFICULTIES OF TRANSPORTING PARASITES.

The Director and Committee having- ag-reed to my St1g~es
tion, I left Hongkong for Ceram in November in company
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methods employed, form the most interesting and ingenious
feature in connection with the natives of the Moluccas. They
form a good demonstration of the fact that the complexity of
civilization depends upon the variety of materials obtainable,
and that is why, in past ages, the great centers of commerce
became the centers of complex civilization. Three hundred
years of contact with Europeans have affected these people
very little, for their domestic economy has remained un
changed.

I tried many methods for getting this fly alive to Hong
kong, but I did not like to use too many for experimental pur
poses. I tried breeding them in borer in sugar cane, but as I
could not get my artificial conditions to their liking I got only
otie larva parasitized. There remained only two things to be
done in connection with it, either to find it living in nature
in the borer iII sligar calle or to work out its life-history, and
try to establish suitable conditions under which to transport
it. I therefore suggested that I should return to the :\Toluccas
and continue my researches; firstly, in the hope of finding
some further parasite: and secondly, to work out the life-history
of the fly and try some new method of transportation.

SHIPMENT OF PARASITES.

During my eight months in Amboina (January to Septem
ber, 190 8), I made several short trips to the less populated
parts of the island to investigate the condition of the borer in
places where little or no gaba gaba is cut, otherwise my time
was entirely taken up in getting together parasites for ship
ment to Mr. Terry in Hongkong; in all I forwarded eighteen
cases. From April to August it was very hard to get enough
material together for shipment as the rains were very heavy
and the sa.go swamps bad to work in. \Vithout the help of
my Javanese collector, I could not have succeeded.

The two beetle-predators carried through in good condition,
but each mail brought me nothing but disappointment regard
ing the Tachinid fly, till at last, in September, acting upon
advice from Honolulu, I got together as many parasites and
hosts as I could and took them to H ongkong myself. I was
tortunate in making a good connection at Macassar and ar
rived in Hongkong in thirteen days; but in spite of every care

. J could give them, they all died off the day before I arrived,
and no more hatched out subsequently.
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with I\lr. J. C. Kershaw, with whom I had travelled in China
in 1906. Vlfe had to wait nearly a month in Amboina for a
mail boat, and as I could get no definite information as to a
likely spot to go to, I took the opportunity offered me by the
Resident of Amboina to accompany him to Amahai and Piroe
in the government boat. Finding Piroe would be a suitable
spot I arranged through the kindness of Mr. Koester, the
Controlenr of West Ceram, for the use of a house belonging to
one of the officers then in the mountains with an expedition
against the natives. It was only a two-roomed wooden house,
but it had a good roof and a cement floor and so was dry.
A week later I returned by mail boat with my boxes and set
tled down for a couple of months.

THE ISL,\ND OF CERA"!.

The island of Ceram is exceedingly mountainous, some of
the peaks rising from seven to eight thousand feet, and cov
ered with forest. In many places the mountains come down
steep to the sea, and nowhere is there extensive fla1;rland. As
one sails along the coast the mountain sides present one uni
form green surface, a splash of red or yellow showing where
a large forest tree is in flower. Many streams come down from
the mountains and in their lower part spread out into swamps,
especially where the hills stand back a bit from the coast.
The majority of the trees on the lower ground differ from the
mountain species and grow to a larger size. Piroe is situated
at the head of the bay of that name, which runs north and
nearly cuts the western part off from the rest of the island, ~

this western portion is often called "Little Ceram." The dis
tance across to the northern coast is not great alld the hills are
lower and stand back from the coast, consequently there are
extensive flat swamps in this district which is the home of the
sago' palm. From this district sago is shipped to all parts of
the Moluccas.

In Amboina the sago swamps can be considered as culti
vated, as the intermediate growth is kept cut and cleared;
but in Ceram it is very different, the swamps being in a nat
ural state of growth. Many other species of trees grow
among the sago palms, and thick undergrowth and creepers
make it impenetrable. unless one keeps to the few paths
made by the sago cutters or cuts a path for oneself; most of
the time one is up to one's knees in water and mud.

THE WET SEASON-CHARACTER OF FOREST.

Unfortunately I arrived at the latter end of the wet season,
and, excepting the first week, when there was a break in the
rains, had heavy daily rains. Never one day did I come home
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dry, on most days returning soaked from head to foot, and
often spending hours in water nearly up to my knees.

Directly one left the low land and began to ascend into the
hills the nature of the soil and vegetation changed. Tall forest
trees and many species of palms, among which one could
walk with comparative ease, made a delightful change from'
the swamps. A slender tree from some fifteen to twenty feet
high and one to two inches in diameter was common in places,
and ferns like bracken were common where the trees had been
cleared. Several handsome palms that grew in the forest
would make good additions to our ornamental palms in Hono-
lulu. Orchids were scarce in the forest, a fact that surprisell
me. j'vIost of the trees in the mountain forest are high, but
not of great girth, a condition no doubt due to the heavy iIII

rains and great heat. The gum dammer tree.is common all .'1.. '
over this district. It is in rotten stumps and logs in this
-country that Peripatlls lives.

DORER AND 1',\R.\SITES FOUND IN CERAM.

Being by this time well acquainted with the habit.,: of the
horer, I soon found it in the Ceram sago palms, but not in any
great quantity. Owing to the nature of the country, I had to
work most of the time in the vicinity of the native sago wash.
·ers, as theirs were the only paths. The conditions were about
the same as in Amboina, the two beetle predators being rather
rare, the Tachinid fly fairly common. Out of 537 COcoons ex
amined, 313, or about 58%, were attacked by the fly. When
we consider that most of my cocoons were collected where
gaba gaba had been cut, or the leaf-stalk cut for clearing pur- .
poses, this percentage is high. When I confined my attention
to spots where no cutting or clearing had taken place, the borer
\vas very scarce, and the percentage of cocoons attacked rose
to nearly 90%. It is quite possible that there is an egg parasite,
but eggs were so hard to procure that I failed to get it. In
most insects one can see by thc aIel cgg-shell if it has becn
attacked by parasites, but in the casc of the borer this cannot
be done, as the shell is so thin that it entirely ccllapses when
thc larva hatchcs out. I tried to get beetles to lay in the ends
of the stumps in the field by placing wire cages over them, but
with small success. Evcn when thc mesh of the wire is of am
ple sizc for thc parasitc to pass through, it is r;uite possible
.that it would not do so.



VOYAGE IN A NATIVE BOAT.

The conditions existing in Ceram further convinced me that
it would be best to find a spot where this fly attacks the borer
in sugar cane, so I decided to proceed to British New Guined

'where the borer exists in sugar cane and most probably the
parasite also. .

I was surprised to find that in Piroe the natives do not make
sugar from the sugar palm, although it is very common and
used for all other purposes, but import it from Amboina; how
ever, they make sugar, or at least a thick syrup, from the
sugar cane. To do this they place a flat stone in the center of
an iron pan, and, with another stone held in the rigbt hand,
beat up the cane as it is held on the lower stone with the left
hanel. This is boiled down, but I never saw it in any state but
a thick syrup. The results are so small compared to what the)"
could get from the sugar palm, that it is surprising that they
should select the sugar cane.
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DECISION TO GO TO NEW GUINEA.
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To return to Amboina by the mail boat I should have had
to take a seven or eight day voyage across to New Guinea and
back, 'so I decided to go across in a native boat. lVlr. Koester
kindly arranged for a boat to come up from Kaibobo; it was
of a type that is often used here for going aroullfl the islands
and consists of a heavily built boat with a cabin in the center
and pointed bows and stern with a couple of large oars for
rudders,-a heavy boat to row and a bad sailer. I expected
to take about three days, but we had exceptionally good
weather and got across in one day and a half. I heard, upon
my arrival, that they had had very heavy weather for some
days up to a day before I started and if I had caught it we
should have had to wait under the shelter of the land; fortu
nately we just got the finish of it and came across nicely.

I was annoyed to find that the Australian boat no longer
caned at Banda, so I had to go to Macassar. During my two
weeks there I made trips into the surrounding country to see
the native sugar patches, but found no trace of borer. Ko
sago is grown round lVlacassar, and I could not fit in a boat to
go up north to see the sago there and be back in time for the
Australian boat. I left Macassar on April 9, for Thurs
day Island, hoping there to hear of some means of communi
cation with Port Moresby. Upon our arrival we learned that
our boat had to go there for cargo, but that I should not be
able to lapd, as Thursday Island was infected with diphtheria.
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I therefore took ticket for Townsville (as they would not issue
one for Port Moresby), hoping to be able to land at the latter
port, but if not, to go on to Queensland and return by the next
boat.

QUARANTINED AT PORT MORESBY, NEW GUINEA.

Upon arriving at Port Moresby the doctor told me I
could land, but would have to go into quarantine, so I decided
to do so. This proved to be quite a little Gilbertian episode
which lasted five days. The quarantine house is a one-roomed
iron place on the west side of the hill at the entrance of the
harbor. A lady, Miss Grimshaw, who has travelled and writ
ten extensively about the Pacific Islands, was occupying the
house at the time, so I had to sit out in the open till she moved
out, when I moved in with my boxes, a few cooking pans, and
SOme tinned meats and biscuits, to live in splendid isolation
for five days. I do my own cooking and washing up, but I
stroll around the house and go down to the sea and bathe.
This part of New Guinea is in the dry belt and the hills sur
rounding the harbor are bare and dry, with a few stunted
"gum" trees; they remind me of the rocky islands round Hong
kong. The doctor, who is an exceedingly nice man, comes up
once a day to have a yarn, but he is too busy at present to
stay long. The land about eleven miles from Port Moresby
has been found to be rich in copper, and there is at present a
copper boom on. A lot of land is being taken up for planting,
and people are living in that happy frame of mind common
to those who believe in the young country they live in and
expect "good times ahead". If I can get a few feet of room
111 the hotel when I leave quarantine, I shall be lucky.

LEAF HOPPER IN NEW GUINL\.

During my travels of the last year I have made collec
tions which will be worked out at some future date and be of
interest and use to the Station. I found a new (?) species of
leaf-hopper in Amboina as well as Pcrllillsiclla 7.Jastatrix. The
latter was also in the sugar cane in Ceram. Parasites of the
same genus. perhaps the same species. affect their eg-gs as in
Java and elsewhere. one more proof that they are the main
factors in keeping these insects in check.
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A bulletin, with the above title, has recently been issued as
NO.9 of the Division of Pathology and Physiology. It gives
the results of a lengthy scientific research by that Division
and the Division of Agriculture and Chemistry, 1:1tO the
causes of the deterioration of sugars on storage

In all, five bacteria were found to
be of more or less general occur
rence in Hawaiian sngars. Each
one of these was isolated and grown
in pure culture; this was a matter of
some difficulty, owing to the hard
ness of distinguishing between one
bacterium and another; and to the
ease with which contamination can
occur; the most stringent precau
tions were taken to ensure the ac
curacy of this part of the work, as
upon it the validity of the remain
der depended.

After the isolation of the bac
terium, its growth upon a variety of
food stuffs was studied. This part
of the work was necessary in order
to have some means of identifying
the different bacteria ill future, as
microscopic characteristics are of
little or no value for this purpose.
A number of dra'wings and photo
graphs are reproduced in the bulle
tin, which show the microscopic
characteristics of all the five bac
teria and also their characteristic
growths on different food media.
The descriptions of these growth~

are necessarily somewhat technical.
1o'i1';. 1. Growth of Haeillus but the illustrations explain the

A on calTo!. On the solill main features. Some of these are
media tlli~ hacillus produced
either a I'listening. enamel·lik" reproduced here.
growth or the slimy corrugated Af I . I 1 .I'l'owth shown in the figure, ae- tel' t 115, t Ie )actena \Vere
-cordillI' to the moistness of the,rrrown in TO ))er cent. su~.'ar solution,RubRtratum. Very f' i mil a r h "

r~;lt.hHnw'Ce f'dmnd hv th." and the chemical changes they pro
fi~dl~. di~moter~~l . Mnr;m· dllcecl therein noter!. .Considerable
differences were found in the action of the different bacteria
in this respect. Three of the forms, namely those called A. C
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Fig. 2. Baeillus 0, showing range of bacterinl cells and
spores met with on sugar agar. Spores nre of frequent oc
curren('(~, and nrc usually central. 'rhis is a larger form
,hnn Bacillus A. :Magnified 2,000 diameters.

and D, produced large quantities of gums. The same three
forms were very much more active in their destruction of the
sugar in solution than Band E; the first three all converted
practically the whole of the sucrose into invert sugar, gums,

and other com-'
pounds in five
day s, w hi 1e
neither of the
two (B and E)
had destroyed
one-third of the
sucrose pre s
ent ; the form
E was especial
Iv inactive in
t"11is res p e c t.
A n interesting
point of differ
e 11 c e between
the fo-rms A
and D on the
one hand and
C on the other
is that with A
and D the sum
of the sugars
and gums at
the end of the

experiment does not represent the whole of the sugar orig
inally present, while with C the total of reducing sugars and
gums formed is approximately equal to the original amount
of cane sugar present.

The gum produced by the forms A and C was found to be
identical in its properties with that produced by the bacillus
studied by Greig Smith from a lltll11ber of sugars.

Finally, each bacillus was inoculated into flasks containing
raw sugar which had previously been sterilized. Other sugars,
also sterilized, were given the same quantity of sterile water as
the inoculatecl ones, and were kept for the same time. under
exactly the same conditions as these. These controls thus
served as checks by which the amount of deterioration due to
the bacteria could be determined with accuracy.

A series of tables, showing the deterioration produced by
each bacilltls at intervals of one, two and three weeks from
time of inoculation, is ~ivell in the bulletin (pp. 28-30 ).

It was found that two of the bacteria (A and C) were mark-
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edly more active in producing" deterioration than were the
other three. Thus with the form A, the sucrose destroyed in
one week amounted to 1.3 per cent., in two weeks to 2.2 per

Fig. 3. Photograph of colonics of Bacillus D as the)' appear on sugar
:lgar. This shows the different forms of colony, even on the same platt>. 'rhe
colonies nrc six da)'s old. Rath(·r less than natural size.

cent., in three weeks to 3.6 per cent. During the whole period
there was a gain in invert sugar amounting to 2-41 per cent.
of the total dry matter. The average amount of water present
in the three flasks was 2.4 per cent. With the form C tht!
losses of sucrose were 2.7 per cent. in one week, 3.7 per cent.
in two, and 4.5 per cent. in three weeks; the final gain of in
vert sugar amounted to 2.36 per cent. In this experiment the
average water content of the sugars was 3.33 per cent.

The controls throughout showed no deterioration, although
placed under most favorable conditions for it, tlnlS proving
that the bacteria are the true cause of deteriora tiOll.

Experiments described in the bulletin show clearly the effect
of temperature and moisture conditions on the growth of the
bacteria and on the rate of deterioration. Thus deterioration
was found, to be twice as rapid at 32° C. as at orclinary labora
tory temperatures.

Sugars containing kss than I per cent. of water are shown

~ .. '.
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not to deteriorate, although they may contain large numbers
of bacteria. Vvith increasing quantities of water the rate of
deterioration rapidly increases.

The general recommendations as to reducing losses from
deterioration are based upon these results. The first place is
given to maintaining sugar factories in as aseptic condition
as is possible, as it is believed that in some cases the infection
of the sugar could be greatly reduced, by taking some precau
tions. Rapid cooling of the sugar and subsequently keeping
its temperature as low as possible will minimize the action of
the bacteria. Drying the sUg'ars will also lessen the deteriora
tion; if the water content could be kept below I per cent.,
there would. be no loss even on badly infected sugars; the
more water there is above I per cent. the greater will be the
losses fr0111 bacterial deterioration.

It is a common sight to see a voluminous white smoke coming
from the stack of a mill when molasses is being burned. That
this is very probably, to a considerable extent, salts of potash has
recently been shown by the results of the analysis of an incrusta
tion from the inside of the tubes of a tubular boiler at Hamakua
Mill. This incrustation was about 3/s inch thick, white and
crystalline. It was found to be a mixture of quite pure sulphate
and chloride of potash. R. S. NORRIS.

POTASH IN SiVIOKE FROJV1 MOLASSES.

Mr. O. H. Swezey has prepared a valuable paper on the habits
of the cane bud-moth and its associates in these islands. This
will be published soon, with the addition of some technical mat
ter, as Bulletin No. 6 of the Division of Entomology.

The cane bud-moth is at present known only in these islands
and is attached to the cane fields, though it has not yet been found
specially injurious, the worst damage being done when it eats out
the buds or "eyes," as an opportunity is then created for the ad
mission of fungus spores, while the cane is also rendered value
less for "seed."

At present there seems to be very little parasitization, and indeed
practically nothing has been recorded of the habits and life his
tories of these moths and their allies, the present paper consisting
almost entirely of novel observations and records.

At Paia, tl~e cane borer has transferred its attention to corn.
boring right through the cob from the stem. The genus Splzeno-



THE UBA CANE.

ph-onts has several species on the mainland-where they are
known as corn bill-bugs-that attack corn, but the present case
seems a new departure with S. obscuyus.

The larger praying mantis (Tenodera sinensis) has now
spread to Kohala, a specimen having been sent to us from the
Hawi Mill Co. Previously it was only known from the Hila and
Hamakua districts. G. VI. KIRKALDY.
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The Hawaiian Pla,ntcrs' Jl10ntlzly in its June number reproduces
from the N alat Agric1l1tural ] o1lrnat some information concern
ing the Dba cane, and in an editorial suggests the introduction of
this cane for trial on the mauka lands of these islands. In view
of this suggestion, we give below what knowledge we have of
this cane.

1. In early recorded descriptions of canes, as far back as the
seventies, this cane is sometimes referred to, and generally in
disparaging terms.

2. Dr. John Dymond states that this cane is the same as the
"Japanese cane," or Zwinga.

3· Dr. Stubbs describes the cane at some length as follows:
"No. 29, Japanese, or Zwinga, from Japan.
"Introduced by Commissioner Leduc. It is 'sui gCJlcris.' and

may possibly be a different species of cane. It is extremely hardy,
enormously productive under good cultivation, exceedingly
woody, difficult to crush, and of a moderate sugar content. Proper
cultivation might eliminate some of the objectionable qualities.

"Its origin is unknown, as no mention of this variety occurs in
any writings on sugar cane, and is perhaps not culti\"ated else
where than in Japan."

4· From 11r. IN. P. Naquin. agricultural chemist at Olaa
plantation, we have latelv learned that this cane is t1l1der some
what extended cultivatiOI; in Louisiana, where it is known as the
"Swamp cane."

5, Accepting :Mr. John Dymond's identification, this cane
forms the staple cane of :Madeira, Natal. and Japan.

6. It is a very fibrous, hardy cane, resistant to frost and dis
ease. with (in Natal) very sweet and pure juice; and in Louisiana,
following Dr. Stubbs, of moderate sugar content.
. 7· Regarding the origin of the name Dba it is "tated that on
Its arrival in Natal only the last three letters on the label were
legible; however, in the seventies the name Yuba appears in the
literature, so that at most only one letter, and that a redundant
one, was missing,

8. This cane replaced canes in l\fadeira and Natal which had
been attacked by fungus.

Evidently this variety (or possibly species) is one suited to



THE BOURBON CANE IN THE WEST INDIES.

* "The Passinl-( ·of the Roul'hm Cane in Antigua," H. S. Tempany,
lrC8t III dill II UlIllr/ill, Vol. X, p. 84. "Comparison of the Ronl'llOn SUI-(ar
Cane with the \Vhi,te Trnnspm'pnt an,] Other Varieties at Darbailos,"
J. R. Bovpll, 'Wr.~t III dill II lJlI!l<:/iIl, Vol. X, p. ;';'j.

t In Bulletin 26, Division of Agripulture and Chemistry, it was shown
that reasons exist for believing that tlwsc names inclnde two (.Iosely
allied, but distind, canes; this point is now heinl-( followpd up by the
Division of AgriCl1ltnre and Chemistry at the Experiment Rtation. For
purposes of review, the equality of the Lahaina, Rourbon, Louzi('r can,~q

is aeceptp<1 and the prohnhility of there lleing- ,1,\\'0 types is rlisl'el-(arde<1.

extra-tropical conditions as shown by its success in Natal and
Madeira, and it is of course possible that it might be valuable on
mauka lands here. There is, however, a disease prevalent in
Natal (Smut, Ustilago sacchari) which does not occur here.
This disease I have seen doing very great damage in Mauritius,
and for that reason its introduction is not to be taken in hand un
advisedly.

It is possible, however, that this cane alreadv exists in these
islands in very small quantity in Kohala under the name of
Japanese cane, and of this cane a manager recently wrote to
this Station in reply to a query about it as follows:

"This Japanese cane is a cane I know nothing about or how it
got here. From what I have seen of it so far I have not been im-
pressed with it as being much of a cane." NOEL DEERR.
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. Two articles of more than passing interest appear in recent
mail exchanges dealing with the subject of the Bourbon cane.
The first of these deals with the Bourbon cane in Antigua, the
second with the same cane in Barbados.* To appreciate the posi
tion taken up by the writers of these articles, a brief account of
certain historical facts may be given. The Bourboil cane origin'
ally found its way to the French West Indies in the eighteenth
century, and was also introduced about the same time into the
British YVest Indies. This cane is the same that is known here as
Lahaina, and in :'VIauritus as Louzier. ';'

For upwards of one hundred years this cane was the predomi
nant variety grown in the British \Vest Indies. In the early nine
ties it suddenly and generally succumbed to an imperfC'ctly diag
nosed disease or diseases which were generally known as "Rind
Fungus." Then, after a period of acute depression, followed
the substitution of the \Vhite Transparent (Rose Bamboo) and
later of various seedlings.

~Ir. Tempany's article is mainly concerned with a tabulation
of data collected since T889, showing the average tonnage of
cane, composition of iuice'. and percentage of rotten canes on
estates in Antigua. The figures he produces show how rapidly
deterioration set in and how severe was the epidemic.

Incidental].\·, it is mentioned that at Skerrett's Experiment Sta-
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* My authority is Mr. Noel Deerr, who was for some time connected
with the sugar in<1ustr.y of Mauritius, and collected his informa tion from
the older planters.

tion in Antigua, the Keni Keni and Lahaina canes suffered equally
with the Bourbon. Presumably these last two canes were com
paratively recent introductions from Hawaii, and hence after a
fungus has become distinctly and specifically parasitic to a va
riety introduction of fresh stock of the same variety from distant
sources cannot be regarded as a method of control.

The article due to Mr. Bovell is concerned with a statistical
inquiry into the opinion often heard in the West Indies that none
of the newer seedling varieties are equal to the "good old Bour
bon." To this end Mr. Bovell has collected data of the exports
of sugar from Barbados and finds that during the years 1860 to
1894, when Bourbon cane was exclusively grown, the average
crop was 46,515 tons, with an average rainfall of 61.94 inches.
During the years 1897 to 1908, the average crop was 46,961 tons
with an average rainfall of 62.31 inches. Mr. Bovell himself
points out that this line of argument is faulty, owing to deficiency
in essential statistical data, but expresses the opinion that during
the post-Bourbon period the total acreage was less than during the
Bourbon period; and he concludes "that the statements which
have been made from time to time, but which are unsupported by
any data, with regard to the Bourbon sugar cane giving consider
ably better yields in Barbados than the canes that have been
planted in recent years, are not borne out by the statistics of the
colony."

There are several points of more than local interest indicated in
the articles under review. The first is the apparently sudden de
velopment of a disease in epidemic form, and it may be of interest
to put on record other instances of epidemics in connection with
the sugar cane. The one most studied of all is perhaps the sereh
disease of Java, which attacked especially the Cheribon cane
(synonyms, Louisiana Purple" Purple Bamboo, Bellouguet). In
Madeira and Natal also sudden epidemics have appeared, and in
both of these districts relief was found by the introduction of the
Dba cane referred to elsewhere in this issue. The Louzier
cane in Mauritius was similarly attacked in the nineties by a "rind
fungus"; relief was here afforded by the Tanna canes, especially
the White Tanna (Yellow Caledonia) and the Port Mackay
(Cavengerie) and some seedlings. The origin of the Louzier
cane from an importecl striped cane was given in BIIlletin 26 of
the Division of Agriculture and Chemistry. It is reported,* in
Mauritius, that a generation or more previously the whole crop
of that island was produced from a white cane which succumbed
to a disease. This white cane was replacecl by others amongst
which the Bellouguet was prominent, and these in turn gave place
to the Louzier which in turn also fcll sick.

This carlicr cpidcmic is probably the one to which Darwin,
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quoting from the Proceedings of the Royal Society of Arts and
Sciences of kla,uritius, 1852, p. 135, refers in the following words:

"In Mauritius, the white sugar canes have of late years been
so severely attacked by a disease, that many planters have been
compelled to give up growing this variety (although fresh plants
were imported from China for trial) and cultivate only red canes."

A study of the evidence at hand leads to the conclusion that one,
if not the one, dominant factor in these epidemics was bad plant
sanitation, including the continuous growth of cane on the same
fields and careless planting t resulting in the use of infected seed;
provided sound seed is used, there seems to be no reason for
anticipating a similar epidemic in these islands.

The second point of interest is that those best qualified to judge
'express the opinion that there is no reason to deplore the disap
pearance of the Bourbon, since the new varieties have given at the
least equal, and probably better, results. That this has been clone
elsewhere is presumptive evidence that the seedlings now being
tried undcr the direction of the Division of Agriculture and Chem
istry will afford some varieties which will in turn surpass the La-
l1aina. L. LEWTON-BRAIN.

RECENT REINFORCED CONCRETE BRIDGE CON
STRUCTION.

Presented before the Hawaiian Engineering Association

By CARL B. ANDREWS.

vVithin the last few years the most radical departures from
-customary types of reinforced concrete bridge construction have
'originated in Europe. Many of the recent European structures
in this material show an effort toward saving of material at the
-cost of an increase of labor. These structures have the dead
weight reduced by building girders as open-work trusses, and
by replacing the spandrel walls and solid filling of arches by a
column, beam and floor construction, reducing the dead weight
but adding to the complexity of the forms needed. As a general
thing the American designs are of a massive rather than a skele
tonized type.

Reinforced concrete structures divide into three classes, beams,
columns and foundations. Walls are either beams or columns
accordilw to the nature of their loading. Beams present the great
'('st vari~ty of design allCI may be again classified as arches or
curved beams, straight beams, and slabs.

Many patented arrangements of reinforcement of beams and
slabs a~e wen known, among these being the Melan, Monier, Hen-



THE VISINTIN1 SYSTE?-L

nebique and many kinds of deformed reinforcing bars are also
patented, the buyers purchasing the right to use them. The
Monier idea for slabs is that of a lattice-work of round rods, and
it has been subjected to many modifications, each change bring
ing a new name with it. The Hennebique beam reinforcement
consists of straight and bent round bars, the latter being bent
near the quarter points of the beam, and rising from the lower
side of the beam to the upper side at the ends, together with ver
tical stirrups of flat steel connecting the bars in the upper and
lower sides of the beam. The IvIelan idea of arch reinforcement
is to build a rigid steel arch capable of carrying of itself a con
siderable load, and encase it with concrete.

Among the more recently devised patented schemes of construc
tion, which are not so well known, are the Visintini system, and
the Vierendeel system, both of European origin. Besides these,
the older systems are being used in new ways.

The Clinch Avenue Viaduct in Knoxville, Tennessee, built in
1906, is made up of Visintini girders, the Concrete-Steel Engineer
ing Co. of New York controlling the Visintini patents for use in
America. The viaduct comprises thirteen spans of length varying
frOlV .38 feet to 51 feet, the roadway being thirty feet wide with
a street railway track in the middle, and a six-foot walk being
supported on either side. The roadway is supported on twenty
one Visintini girders laid side by side, the sidewalks being sup
ported by four more.

The '/isintini girder is built in the form of a truss, the style
of bracing depending on the span and other controlling conditions.
For heavy loads and large spans the Pratt truss type of structure
is followed as a rule (producing compression in the vertical
members and tension in the diagonals), while for small spans the
\Varren truss type of diagonal bracing- is satisfactory. In the case
of the Clinch Avenue viaduct these girders are 3 ft. 9 ins. deep.
the depth of the upper chord being 7 ins. and of the lower chord
4 ins. Both chords are heavily reinforced with angle bars, the
lower chord having round rods in addition. The diagonals are
reinforced by round rods which hook through holes in the angles.

Visintini girders are reinforced wherever tension would occur
in a steel truss of similar shape, and for purposes of design the
stresses are taken as those which would exist in a pin-connected
truss of equal dimensions. The reinforcing is designed to take
the full tensile stress; the upper chord is reinforced to resist
bending stresses from concentrated loads and to afford fastening
for the diagonal reinforcement. AIJ longitudinal reinforcement
in the upper and lower chords is continuous throughout the length
of the girder and anchored at the ends by bending ·.wer. For the
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upper chord and diagonals the reinforcement is usually round
steel, for the. lower chord channels or angles, the diagonal bars
hooking through holes in their flanges. All joints in the reinforce
ment are tied with wire.

GIRDERS BUILT ON THE SPOT.

The girders are usually built as near as possible to their final
position to save the expense of hauling. The forms for the
girders being made in sections, they may be taken to the bridge
site, and if the girders are heavy they are molced when possible
in such a location that a simple tipping up on one edge will place
them in their final positions. For this, a plank falsework platform
occupying a position at the side of the proposed bridge must be
used to support the mold. The girder must be molded on its
side and tipped up after setting.

For the fastening of a wooden or concrete floor, half-swallow
tailed notches are molded in the upper corners of the separate
girders, which serve to hold wooden strips to nail to, or as an
chorages for an upper layer of concrete. The girders may also
be assembled of previously cast members, the reinforcing bars
which protrude from the end of each member being fastenecl by
a pin as in a pin-connected truss, and the whole joint afterward
filled in with concrete.

Bridges of long span of this type are usually built of several.
large girders placed longitmlinally, bearing smaller girders as floor
beams. The highway bridge over the Zschopau, Merzdorf,
Saxony, is of this type. It consists of one span of 72.16 feet, and
three spans of 49.2 feet each. The roadway is but little more than
nine feet wiele, and is carried on two longitudinal girders, these
being about four and a half feet deep for the longer span and
three feet and seven inches for the shorter ones. The trusses are
of the Pratt type, very heavily reinforced with round rods in the
upper chords and flat bars in the lower. The vertical members
increase in size toward the ends of the truss, being smallest in the
middle. The floor beams are about ten inches deep, of the vVarren
type of bracing, and lie close together, being covered with a sur
face laver of concrete wrich serves to bind them together and to
form;; foundation for the pavement.

THE \'IERE"DEEL SYSTE),r.

Girders built according to the Vierendeel system consist of
upper and lower chords, uswtliy parallel, and connected by vertical
web ml::mbers. The highway bridge at the Freuden stadt railway
station vVurttcmberg, is a typical example. It has a roadway
16-4 feet (5 meters) wide, and a sidewalk 4 feet (1.2 meters)
wide, over a clear span of 55-4 feet (16.9 meters). The two
girders arc each 8.5 feet (2.6 meters) deep and 1. 14· feet (35 cm.)

i
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CONCRETE TRESTLES ON Al\IERIC\N RAILROADS.

wide. They have each nine panels and for the sake of appearance
the outline of two more panels at each encl. The uprights are
spaced 4.37 feet (I.33 meters) apart. A floor beam 1.8 feet
(36 cm.) deep by .82 feet (25 cm.) wide leads out from each
vertical, and between the floor beams the floor slabs are 045 foot
(14 cm.) thick.

As there are no diagonals in this type of concrete girder, the
stresses in the members are indeterminate, and for the purposes
of design it is considered as a perforated beam in which the

.weakened cross-section at the perforation must resist the whole
bending moment, while the verticals withstand the horizontal
shear, unite the chords, and distribute the stresses between them.
With through bridges of this type the floor structure must be
built with the girders, and relied on to stiffen the bridge laterally.
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Many continuous girders of reinforced concrete have been re
cently built by American railways. The Pennsylvania, New York
Central and Illinois Central railways have all developed standard
types for long trestles or viaducts, which differ little from one
another.

The Cleveland, Cincinnati, Chicago & St. Louis Railway, fami
liarly known as the Big Four, one of the New York Central lines,
has made extensive use of continuous girders, their longest struc
ture being 1217 feet in length, the supports being twenty feet apart
on an average. Expansion joints are placed over every fourth
pier, which is made especially heavy and stiff.

A viaduct of the Richmond & Chesapeake Bay Railway in Rich
mond, Virginia, built by the Concrete-Steel Co. of Detroit, and
reinforced with Kahn bars, has a total length of 3000 feet and a
maximum height of 65 feet. The spans are from 23 to 49 feet
according to the curve of the viaduct and the width of the street,;

_ 't.o...hf>~ rac is carried on two main irders varying
in depth from 20 feet to 5 feet, according to the span. e
bents of height greater than 20 feet are united in pairs by longi
tudinal braces, as is common in steel viaduct construction. An
expansion joint is piaced over every fourth bent. This is said to
be the longest structure of its kind in existence. There are appar
'ently no European continuous girders of size approacT1ing these
American examples.

The general arrangement of the girders is the same as in simple
beams, but because a negative moment will occur in the middle of
a span when the neighboring spans are heavily loaded, it becomes
necessary to heavily reinforce the upper flanges of the girders..
Often the reinforcement is led from one flange to the other in the
web of the girder, making an angle of 45° to the horizontal, to
approximate the direction of the principal stress in the beam.
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.Th~ supports may be solid piers, but are more often yoked pil
!ars like bents. The German authorities on this subject consider
It. good pr~ctice to make. these pillars light enougp. to permit of
~llght b~nd111g, tha~ the pIer may take part of the bending moment
111 the ~Irder n~ar Its support, as well as yield when temperature
expansIOn requIres..

In continuous girders as usually built, the girder firmly fastened
to all supports, the stresses are indeterminate. If the girders were
supported on rollers, the stresses would be determinate and there
are several Italian and Austrian bridges built"in this w'ay. If the
supports are rigid, each span of the girder may be considered as
a beam fixed at the ends, in which case the stresses are deter
minate. In the indeterminate case, various approximate methods
of analysis are in use for purposes of design.

RECENT CONSTRUCTION METHODS.

In arch bridges of recent construction there is shown the same
tendency to reduce the dead weight of the structure as appears
in girder bridges, though in the case of arches the change of
design is more striking, since until comparatively recently the
analysis of stresses in arches was incompletely understood.

The Danville arch on the C. C. C. & St. L. Ry. near "Danville,
Illinois, is a fair ex~mple of American railway arch construction.
It was built in 1905. The total length of the bridge is 328 feet,
divided between a central arch of 100 feet clear span and two
approach arches of 80 feet span each. All three arches have a 30
foot rise. The base of the rail is 20 feet above the crown of the
arch, and the two tracks are supported by transverse arches of 9
feet clear span, supported on piers two feet thick. The structure
is not monolithic. but has expansion joints at the ends of each
arch. It was designed as a plain concrete arch and reinforcement
was added afterward for good measure.

The so-called Gruenwald Bridge over the Isar, near Munich,
Bavaria, which is probably the largest span in reinforced con
crete yet built, shows the tendency toward light construction as
far back as 1902. It is a highway bridge with two arches of 230
feet span each, each arch having three steel hinges. The width of
the bridge is 26 feet, giving a 16 foot roadway and two 5 foot
sidewalk's. The arches have a thickness of 2.6 feet at the crown,
2.95 feet at the skewbacks, and 3.94 feet at the quarter points.

The arch bridge over the Rhone at Pyrimont, France, completed
a little over a year ago, is one of exceptional design. It is built
according- to the Henn~bique plan of reinforcing. It consists of
three arches of 169 feet span and 25 feet rise each, the skewbacks
being 5 I feet above" the river surface. It \~as designed for high
way traffic and the roadway is wide enough for only one vf:hicle,
except at widened stretches over two of the piers, where wagons
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MAIN PRINCIPLE. OF REINFORCED CONCl~ETE.

SOIJNDNl':SS OF ELASTICITY THEORY.

I.
'\
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may pass. A sidewalk is provided on either side of the road. Its
unusual features are its lightness and its elevation above the
stream level. The weight of the structure was so small that the
forms were supported on false-work built up from the ground be
neath. A description of this bridge is given in the Engineering
News of April 2, 1908.

Some American engineers are still doubtful of the safety of
arches designed by the clastic theory, and have expressed their

The idea that a c'oncrete and steel beam is an elastic body is
the foundation of design in this material. The two main assump
tions are that a plane cross-section of an unloaded beam will still
be plane after bending (which is Navier's hypothesis), and that
the material of the beam obeys Hooke's Law, which is, briefly
stated, that stress is proportional to strain. K either of these
assumptions seems to be strictly true under all conditions, but for
safe loads on a structure they are practically so. A typical stress
strain curve obtained from a block of concrete 6"x6"x9" in com
pression, by using a Riehle testing machine with Gray recording
extensometer, is represented in the diagram.

The loops show the path traced by the recording pen as the
pressure was removed, this having been done three times. The
presence of the loop indicates imperfect elasticity and a creeping
action in the concrete, the loops being like those obtained from
similar tests on cast iron. The first part of the curve, corre
sponding to what are considered safe stresses, is practically
straight, which support the second assumption that stress is pro
portional to strain.

Actillg on the assumptions made, by the use of the theory of
flexure of elastic beams and resulting stresses, beams are designed,
usually with the' further assumption that the concrete takes no
tension. The designer assumes that the concrete will crack on
the 'tensile side of the beam, and many beams, especially the ribs
of arches, do so crack, and so far no harm seems to have come
from it.

The presence of steel, which has a modulus of elasticity ten to
fifteen times that of concrete, in the beam, makes a modification
of the ordinary formulae for stresses necessary. For beams under
compression across the whole section, it is common to consider the
section changed by the addition of wings of concrete in the planes
of the reinforcement, these wings having ten to fifteen times the
area of the steel in the beam. and the moment of inertia of this
section of a plain concrete beam used in the formulae. Other
methods are in use which arc explained in the standard texts on
the subject.



EFFE'CT OF TEMPEK\TURE.

Considerable trouble was met with in avoiding the effect of
temperature in this arch. The tests were made in April and May,
1908, at Terre Haute, Indiana, at which place and time the nights
are quite cold. and artificial heat was required during the clay.
The arch was found to contract during the cold night, expanding
again during the day, and as concrete is a very poor conductor
of heat, the expansion continued usually for about nine hours, or
l1t1til 4 p. 111 .. before the arch reached its maximum length, the
contracting being probably similarly gradual during the night.
The maximum difference of length was some 2/TOO inch, which
though small. varied the horizontal thrust between two and three
thousand pounds, as before noted. After a method of correction
for this variation had been devised. the measurements of the bend
ing moment at the support, horizontal thrust, and vertical reaction,
were in very close agreement with the theoretical values. The
measured vertical reaction agreed practically perfectly with the
computed; the values of the horizontal thrust were within two per
,cent. of the theoretical, while a comparison of the curves of the
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opin~o.n in the technical journals, apparently relying more on
empIrIcal formulae and the gradual evolution of new types from
·existing structures. The design of an arch offers some difficulty,
;and it is probable that most of those now in use in the States were
designed by a "cut-and-<try" method. Prof. M. A. Howe, one of
the' foremost American authorities on arches, has simplified the
process for the case of symmetrical arches, so that to one accus
tomed to the method used, there is no great difficulty in investi
gating the stability of any given form of arch rib. To test the
reliability of the elastic theory, the writer made a ser'ies of ex
periments under Prof. I-lowe's direction, 011 a reinforced concrete
arch rib of 20 feet span and 2 feet rise, the rib being I foot in
width and of depth varying from 1.3 feet at the haunches to 0.7
feet at the crown, which showed among other results, that the
material of the arch was very elastic, responding to loads as small
as 50 pounds with a distortion plainly visible through a micro
scope. One feature of arch action was strongly brought out in
these experiments. A very slight change of span of the arch was
sufficient to produce great changes of the horizontal thrust and
bending moment at the support. '\Vith that arch, a change of
1/10,000 inch in the span made a change of about 10 pounds in
the horizontal thrust, and an increase of 12/1000 inch diminished
the dead load horizontal thrust fro111 2230 pounds to zero. This
feature of arch action, which holds for an arch of any material,
indicates the importance of unyielding abutments, as an absence

-of horizontal thrust implies a large increase of tensile stress clue
to bending moment in the upper side of the arch rib at the haunch,
which is likely to open cracks in the masonry.



"GRANO" IRON FOR MILL ROLLERS.

experimental and theoretical bending moments exhibits the same
hyteresis loop as was shown in the stress-strain diagram, thoug!;
in a little different form.
. These experiments are probably the first of their kind ever per

formed, the nearest approach to them being the testing to destruc
tion and measurement of deflections of a number of arches of
various rnaterials, in Austria, some years ago. The results prove
that for that particular a,·ch, at least, the elastic theory was per
fectly reliable, and if true for arches it will certainly be reliable
for the design of straight beams with their simpler combinatio~s

of stresses.

Messrs. Catton, Neill & Company, Ltd., of Honolulu, are in
troducing a hard, open-grained metal, specially mixed for mill
rollers which they call Grano metal. They claim that the Grano
metal possesses the good qualities of both hard and soft rollers
and possesses the defect of neither.

Soft iron rollers with a rough surface take the feed well, but
they wear out quickly and are more liable to work loose on the
shaft than the hard ones do. On the other hand, hard rollers.
with smooth surfaces do not take the cane.

The claim is that Grano rollers are hard and therefore avoid
wear, while, at the same time, they grab the cane as well as a: soft·
roller does.

Messrs. Catton & Neill have applied for a patent on the idea
of reenforcing with sleeves, mill rollers that have worn too small ~
they having demonstrated by practical e:xperience that the idea
is no longer an experiment. They are now equipping two twelve
and three nine-roller mills with Grano sleeves over the old rollers.
The cost of reenforcing undersized rollers with sleeves is much
less than renewing the whole roller, while it is strongcr than a
solid roller in the first instance.

The Hawaiian Commercial & Sugar Company have been using
Grano Mill rollers and sleeves for some time past and express
themselves as well satisfied with the same. The\" sa\":

"In reply to the inquiry about the Roller Slee;es and Shells of
'Grano' Metal, we would say that these have given us entire satis
faction with the exception of the first Sleeve supplied. This
latter broke soon after it was put to use and showcd an impe,
fection in the casting. Since then we have had IS of our 24
rollers reinforced with 'Grano,' and most of them have run
through the crop just finished,-some of them through part of the
p~evious crop. Thc wear of these rollers is slight compared
WIth what we had fonnerly become accustomed to, and this metal
does not polish, but retains its roughness and continues to grip.
the feed after the sharpness of the grooving' has worn off."

"
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