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A corner of the receiving department, showing the automatic receiving machines 
and manner in which even the incoming messages are distributed by conveyor 

A detail of the conveyor mechanism, making clear the manner in which the 
belts are able to negotiate a right-angled turn without losing their messages 

Twentieth Century Telegraphy 
The Big San Francisco Central Office, the Last Word in Equipment for Speed and Capacity 

By Charles W. Geiger 

W
HAT is said to be the best equipped telegraph 
office in the world was recently placed in oper­

ation by the \Vestern Union at San Francisco. Here 
all the innovations that experience has found to be 
desirable have been embodied and all features that 
experience has found to be undesirahle have been 
eliminated. Standardization is now being catTied 
to a point in the design and operation of these tele­
graph offices seldom seen in any indu;;;try. 

The San Francisco office, which is the third larg­
est in point of business transacted in the entire 
United States, handles approximately 2,500,000 mes­
>'ages per month, and due to the modern equipment 
and efficiency of operation, at least 2.400,000 of these 
messages are disposed of with'n ten minutes from 
the time they are receh 'ed a t the office. 

The most striking feature of the new office, aside 
!"rom the electrical anrt mechanical improvements, is 
the comprehensive system of automatic belt carriers 
which convey the telegrams to and from all parts 
of the great room. Thus, the greatest economy of 
time is effected in the handling of messages from the 
time they are received until they are on the wires. 

This system consists of especially designed enclo>'ed 
belt conveyors in front of every operator, along the 
center of the tables, conveying all messages enter­
ing the room to a central distributing center in a 
series of flumes. 

Messages are received over the multiplex, the l\Iorse, 
the telephone and by a pneumatic tube system leav­
ing the city branch offices. The messages from these 
four sources are placed on the belt conveyors, which 
quickly deliver them to a slower moving belt in front 
of a line of young women, who sort them and place 
them on one of the four belt conveyors (according 
to their destination) , to be conveyed to the trans­
mitting operators. The maximum time in transit for 
messag-es around the room (which has an area of 
10,000 sq. ft.) by means of these conveyors is 54 sec­
onds with an average of 21 seconds. 

A very ingenious method has heen employed in 
carrying the conveyors acros>' the main isle. This 
is done by double belts, both rising, and clasping 
the messages between them. This method is also em­
ployed in deliYering the messages from the telephone 
room which is located on the floor below the main 
opera ting room. 

The helt conveyors travel 250 feet per minute, each 
helt being driven by its individual motor. In order 
to guard against the delay of a message in passing 
over these conveyors, two men are employed whose 
only duty consists in constantly going around the 
room, stopping each belt in turn for a few seconds, 
lifting it up, looking under it to see that no message 
has slipped out of place, testing it to see that it runs 
freely and then starting it again. As a further precau-
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tion, mirrors have heen arranged for inspecting the 
elevated sections of the belt system. 

By mealls of the multiplex, messages are being ex­
changed between San Francisco and New York within 
ten minutes e\'ery day. The messages are almost lit­
erally geared to the inexorable time schedule from 
the moment they enter the operating room until they 
have found the proper wires and their transmission 
has heen completed. It is not merely possible but 
frequent that a telegram is filed at a branch office at 
:';an I,'rancisco anti received in l'\ew York within fif­
teen minutes. Over shorter distances-say, one thou­
sand miles-the time averages much less, and seven 
minutes is the average time required for clearing 
messages to Los Angeles. 

It is hardly possihle to describe the multiplex system 
briefly yet satisfactorily. It is based on the idea of 
an automatic distribution or apportionment of the 
use of a Single wire at intervals, to eight automatic 
machines, each busily engaged in sending a different 
message. 

The intervals are so rapid that each machine trans­
mits its impulse over the circuit to a corresponding 
receiving machine, and its turn comes again after 
the cycle has been completed, in time for it to pick 
up and send the next impulse without any apparent 
hesitation. All the impulses are, of course, of equal 

(Continued from page 392) 
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The Price of Bacon 
Some people wonder why the price of best quality 
bacon is so much higher than the price of live hogs. 

The answer is: 

1. From every hundred pounds of live 
hogs we buy, we get only about 72 
pounds of meat and lard. 

made into fine bacon like Swift's Pre­
mium. Only half the hogs we can buy 
are suitable for this brand; hence only 
about 4 per cent of the total live 

2. The choice cuts-bacon, ham and weight of hog. we buy is .old a. 
pork loins -are only about one-third Premium Bacon. Other bacon is sold 
of the whole animal. They must bring at much lower prices. 
prices much higher than the price of 
hogs to offset the low prices we get for 4. There is an extra expense of about 8 
many of the other cuts. Otherwise we cents per pound in preparing Premium 

couldn't stay in the pork business. Bacon, due to careful trimming, curing, 
smoking, and shrinkage. This extra 

3. Only about 8 pounds out of every expense is nearly as much as we get at 
hundred pounds of live hog can be wholesale for some of the cheaper cuts. 

The various cuts not only bring different prices, but changing de­
mands cause these prices to vary with respect to each other. One 
cut may have the call, with prices of other cuts ranging lower. For 
example, fancy bacon has been in heavy demand during the sum­
mer of 1920, and the price has not fallen with the price of hogs. 
But lard has dropped about 45 per cent at wholesale and dry salt 
pork has dropped about 35 per cent. 

These prices are utterly beyond our control; bacon may come 
down at any time, and lard, or some other cut; go up. 

But you may rest assured that competition, at all times keen and 
active, keeps the average return from all cuts down to a point which 
allows us less than one cent per pound on all pork products sold. 

Swift & Company, U. S. A. 
Founded 1868 

A nation-wide organization owned by more than 35,000 shareholders 

in purchasing a can of olive oil, a house- I Entering the main San Francisco of· 
wife might be confused by CIll:oullterillg fiee are 2,000 wires containing the ex­
in the same grocery store cans of olive isting working Circuits, spare facilities 
oil labeled "Sunlight" alongside of other and provision for growth and extension. 
cans of the same commodity labeled These wires terminate in a switchboard, 
"Moonlight." the operation of which is by means of 

In practically all English-slleaking plugs and cords, which enable the vari­
countries except the United States there ous lines to be connected to different 
is a Trade-Mark Office separate from the sending and receiving positions, to bat­
Patent Office and a Registrar of Trade- tery sources, etc. 
Marks distinguished from and not in any 
way subordinate to the Commissioner of 
Patents. Moreover, in the majority of 
foreign countries, both the Patent and the 
Trade-mark Offices are a part of the Ex­
ecutive Department corresponding to our 
Department of Commerce, as for instance 
in England where these offices are in the 
Board of Trade and in Canada where 
they are in the Department of Trade and 
Commerce. 

In connection with the establishment 
of a separate Trade-mark Bureau and a 
Registrar of Trade-marks, consideration 
might well be given to the question of 
placing in such bureau and under the 
authority of such official the present func­
tion exercised by the Bureau of Foreign 
and Domestic Commerce, of advising our 
manufacturers and exporters of the neces­
sity of prompt and adequate protection 
of their trade-marks abroad, and of how 
to obtain such protection, and of calling 
to the attention of trade-mark owners 
apparent attempts to pi rate their trade­
marks in foreign countries as noted in 
foreign trade-mark gazettes, reports from 
commercial attaches, consular officers, etc. 
At present, the Bureau of Foreign antI 
Domestic Commerce is handicapped i'l 
this work by insuflicient kllowledge of the 
ownership and status of the \-arious trade­
marks and trade-names; while the Patent 
Office, because of lack of familiarity with 
the necessities of export trade and of 
foreign trade-mark laws and practice, is 
unable to cooperate as it should in the 
protel:tion of American trade-marks 
abroad. 

Twentieth Century Telegraphy 
(Continued on page 378) 

Taking on Oil a Mile at Sea 
(Continued from page 380) 

the connection made to the hose, six 
short blasts are blown on the siren of 
the vessel, this being a signal to "stand 
hY." In answer to these six blasts the 
shore siren emits similar blasts. Then 
as soon as the mooring master is satis­
fied that everything is O. K. he blows 
one whistle from the ship. This is the 
signal to start pumping slowly from the 
shore and is immediately answered by 
the shore station. As soon as the pump­
ing process has been completed the moor­
ing master signals by three blasts from 
the ship's siren and the process is brought 
to a stop. The ship, now loaded, receives 
her papers, unmoors and gets ready to 
sail. 

The world's largest tank steamer, the 
" Standard," whose capacity is 118,000 
barrels has already been moored in one 
hour. The pumping was started forty 
minutes later, and the ship was loaded 
t\\"enty-seven hours and fifty-five minutes 
later. An hour after the vessel sailed, 
making a total time in port of only 
thirty hours and twenty-fi\-e minutes, 
with an average pumping rate of 4,253 
harrels an hour. This particular ves­
sel was never loaded and dispatched in 
such quick time before. 

As a rule, the crude oil is pumped 
from the shore tanks at its natural tem­
perature. "'hen greater speed in load­
ing is desired the oil can he heated, but 
the sea water is warm and it rarely be­
comes necessary to increase the fluidity 
of the oil to enable the pumps to 
handle it. 

The Heavens in October, 1920 
length, although each olle semis a sepa-
rate letter oyer the circuit, and as the (Continued from page 882) 

entire operation is automatic there and rises at 3 :20 A. M. in the middle of 
are no variations of any kind to the month. 
disturb the impartial distribution. Uranus is in Aquariui;l, and observable 

The impulses received at the distant all the evening. Neptune is in Cancer, 
end from the sending distributor pass and visible only in the early morning. 
through a receiving distributor which The moon is in her last quarter at 8 
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j�;j���.��j;i�����i��I::�::�EfX�P�R�E;S�S�:S�E�R�V�'�C�Ef.:--:::� pulses are translated by selector devices P. M. on the 19th, and full at 9 A M. 

;��,!�it";' :::�"':,!�':';'��:':!:'''�'''�'::'.;:���''"' MASON'S NEW PAT. WHIP HOIST into action on the typebars, the result on the 27th. She is nearest the earth 
"-iWl A«essories Co. ,I. 8 Cillcilllali, Ohio Comparative cost 40 foot lift: of each impulse being to strike the proper on the 4th, farthest away on the 18th, 
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SOUTH BEND LATHES 

STRAIGHT AND GAP BED 
13 inch South Bend Lathe........ . .  $385.00 
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�l .. .......... 900.00 

.......... 1.25 0.00 
Over 25,000 in use. Est. 1906 

Send for Free Catalog 

SOUTH BEND LATHE WORKS 
421 Madison Street South Bend, Ind. 

Byelevator-5 men. 50 bale, of wool per hour letter on 'the telegram blank. The two and at her nearest approach again on the 
By Mason's Whip-3 men. 90 bales of wool per hour 

One rope hoists. lower. and holds the IOl'd distributors are kept in perfect synchro- 30th. During the month she passes near 
Manufactured by VOLNEY W. MASON &: CO .. Inc. nism, resulting in perfect distribution, by Neptune on the 7th, Jupiter on th'! 9th, 

Providence. R. I.. U. S. A. "phonic wheels" or tuning forks. The Saturn later on the same day, Mercury on 

f::::::::� Cleartone Phonographs 
$4.00 to $200.00 Retail Our Sundry.DeDt. olrer3 Needle� 39c per thousand. Motors $1.3;;) to $14.75 each. T.,ne-Arms and Re. 

t�rog��.r:.CSi:aOR�°c!:d�� �e:edj:s 't�p:i�inJ:i�� an,l Pal·ts II. t real:lonable price&;;. Wl"ite for our H4-8I&M:e cataloirue. the only oneoflta 
�:3�i�� AM����.;.l I:::.�! � d�tf1:rne�t8!}.lb:n� Ilraphie Parta. 

impulses are caused in the first pl:lcc< the 13th, Venus on the 14th, Mars on the 
by perforations punched in a type by 17th and Uranus on the 22nd. 
a typewriter keyboard on which thp At the present full moon a total eclipse 
operator "copies" the message to be sent. occurs, which is invisible from the eastern 
All this takes place at such a high speed United States, but partly visible in the 
that the capacity of one wire is r�ised western section of the country, ami "hully 
as high as twelve thousand words an visible throughout most of Asia and 
hour in each direction. Australia. The moon enters the earth's 

There are 24 trunk tubes whi.l:u en- shadow at 7 :26 A. M. (eastern standard 
ter the main office from Market ::Street. time), becomes completely immersed in 
The tubing is of pure copper, which re- it at 8:29, and gets finally clear at 10:57. 
sists electrolysis and chemical action, From these data it is evident that during 

and also presents an ever smooth sur- the whole eclipse the sun is above our 
face to the carriers. The longest singh� horizon, and the' (full) moon therefore 
tube is one mile in length, the com- below it. But since, in the latiwde of 
pressed air driving the cartridge mes- 40·, which is taken as the ba<;is of tll'!se 
sage-containers through the tubes at a predictions, the sun rises at 6 :�O A. M.,. 
speed of 40 feet per second. The tub- local standard time, on the day of 1he 
ing used is in sections 15 feet in length. eclipse, it follows that, for pOints in 
Big air compressors operate a combina- about the longitude of Chicago, the moon 
tion pressure-vacuum circulating loop will set just as the eclip!'e begins, while 
system, driving and pulling simultane- obsen-ers farther west will have a fine 
ously. The tubes are laid with a drain- chance to see it. On the Pacific Coast, to-

I 
age slope with speCial equipment for tality will begin well before 5unrise, and 
keeping the low spots clear of condensed 

I 
the spectacle will be of real interest tu 

moisture. the early riser. 
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Making Sure of the Concrete Batch 

A FIBLD equipment for testing cru:shed stone and 
sand and clay aggregates, compact, light and 

capable of withstanding a certain amount of rough 
usage, has been developed by the United States 
Bureau of Public Roads, and is proving of great value, 
both in the plant and in the field or wherever ag­
gregates must be tested for control work in construc­
tion and especially in inspection of highway mate­
rials. 

A factor which pl-ubably tends more than any other 
to discourage adequate control testing of highway ma­
terials is the time usually required to send samples 
to a laboratory for test purposes. Even under the 
most favorable conditions �everal days may elapse 
before a report can be secured. during which time 
the lot of material represented by the sample must 
be held. Aggregates alwa�'s are subject to variations 
in size, due to ineffiCiency in plant screenings and other 
causes, aud yet lJIay be intended for use in construc­
tion requiring uniformly graded aggregates. 

The field equipment consists of a set of interchan�e­
able stone-screens, with screen plates having perfora­
tions, 3, 2lj!, 2, 1%, 1, 3,4, 11!, and 1,4 inches in di­
ameter; a set of interchangeable sand sieves of ] 0, 
20, 30, 40, 50, 80, 100 and 200 mesh; a circular spring 
scale having a capacity of 30 pounds and sensitive to 
0.1 of a pound; a straight spring balance having a 
capacity of 30 pounds and sensitive to 0.1 of a pound; 
a straight spring balance having a capacity of 200 
grams and sensitive to 1 gram; a demountable cuhic­
foot box; an ordinary camera-folding tripod; a 250-
cubic-centimeter graduate; a strip of screen wire 

SCIENTIFIC AMERICAN 

Apparatus for testing aggregates, recently 
developed by the U. S. Bureau of 

Public Roads 

Binder Twine from Florida 

WITH more than 200,000,000 pounds of binder 
twine being used annually to harvest wheat, 

oats, rye and barley in the United States, a company 
in Florida has begun the cultivation of sisal and 
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enterprise, however, is assured a fruition of its 
plans hy 1922. The first crop, necessitating the cul­
tivation of 1,000 acres, was begun in 1917, five years 
being required to grow the first crop. Southern Flor­
ida is the only place in this country where climate 
and soil are such as to encourage growth of the fiber­
producing plants. 

Sisal is a tropical plant, the maintenance of which 
cannot be insured where the temperature falls to the 
freezing point at any time, 50 degrees being prefer­
able. The lowest temperature in Yucatan is 48 degrees. 
Among the soil requisites are a porous limestone land, 
and - adequate drainage. For profitable results it 
should be grown :m a plantation of at least 1,000 
acres. It is estimated that the- first crop in Florida 
will require a capital of $100,000 before it is brought 
to fruition. This computation includes cost of ma­
chinery, land and the clearing of the virgin territory. 
The Florida enterprise has acquired several thousand 
acres of land, located in the southern portion of the 
Everglades, in Dale County. 

This country is threatened with a shortage of bin­
der twine due to the two-fold factor of a decreased 
price of the product with the resultant effect of a 
decreased acreage in Yucatan. There are ten com­
panies in the United States making fiber from the 
Yucatan-grown plant, one concern alone using annual­
ly 40 carloads of fiber. There is no practical method 
whereby the twine can be recovered once it is used 
in tying tl).e bundl�s of grain, a fresh supply beiJa,g 
demanded each harvesting season. It is a l(Jw-priced­
crop and cannot be grown on high-priced land, the 
yield of sisal not exceeding $100 an acre. American 

Left: Thrifty henequen plants cultivated in Cuba. Right: Bales of henequen fiber on their way from warehouses to pier in Yucatan, Mexico 

about- 22 inches in length and 5 inches high, and two 
canvas bags about ]8 by ]8 inches in size. 

The interchangeable screen set consists of a num­
ber of perforated screen plates 8 inches in diameter, 
and two brass rings, one of which is provided with 
a narrow shoulder on the inside upon which a screen 
plate may be placed. The two rings are firmly clamped 
together so that the screen plate is held rigidly be-

. tween them. This forms a screen of the same size 
and shape as the ordinary laboratory type. 

The sand sieves are of the same general type as 
the screens, the various sieve plates fitting into the 
brass rings in the same manner. A sieve of any de­
sired mesh may be made up by simply inserting the 
proper sieve plate in the lower ring and clampin� 
it down by means of the upper ring. 

The circular screen scale is supported by the tripod. 
The graduate is the only piece of glass in the out­
fit and is needed only when it is desired to make 
volumetric silt determinations. The circular loop of 
screen wire is used for making apparent speCific grav­
ity determinations of coarse aggregates. The strip 
is to increase the capacity of the screen, so that i t  
may b e  used for weighing samples of sufficient size 
for this determination. It is rolled in the form of a 
loop and placed inside of the screen ring which in 
turn is suspended from the spring scales by means 
of three light wires. 

The importance of the proper sampling of material 
in connection with the testing of aggregates cannot 
he over-emphasized. There are two points which must 
be borne in mind when sampling crushed stone amI 
gravel aggregate. First, the sample must be repre­
sentative of the entire quantity being examined-; and 
second, it must be large enough so that the largest 
individual piece will in no case weigh more than 
2 per cent of the weight of the entire sample.-By 
R. Franklin Mundorff. 

henequen fibers as a source of home supply, the pro­
duct heretofore being imported from Yucatan. The 
American farmer expends approximately $20,000,000 
for the twine used in tying into bundles about 100,-
000,000 acres of small grain yearly. 

Previous attempts to grow binder-twine fiber in the 
United States have been unsuccessful. The Florida 

Copyright.ltuston., View Co. 
Lighting unit installed a foot above the sidewalk 

aiong parapet roadway of Kensico Dam 
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hemp as a substitute is too valuable and is not other­
wise altogether satisfactory. 

About 21h pounds of twine is used for each acre 
of grain, with the exception of corn, which require­
ment is in excess of these figures.-By S. R. Winters. 

Putting the Street Lamps into Niches 

T
HE huge Kensico Dam at Valhalla, N. Y., which 
forms part of the Catskill water supply system 

of New York City, is crowned by a broad roadway 
which is used by pedestrians and vehicular traffic 
alike in crossing the broad valley at that pOint. Hence 
one of the problems confronting the designer of the 
dam was the installation of some suitable lighting 
system for the roadway. At first the usual lamp post 
idea was suggested, of course using suitable lamp 
posts in keeping with the general appearance of the 
masonry construction. But on second thought it was 
decided that lamp posts of any sort would 'odetract 
from the appearance of the dam, with its impressive 
flat top unmarred by any projections. 

The final system of illumination adopted and in­
stalled on the Kensico Dam roadway consists of a 
large number of niches in the parapet walls, each 
containing a high power nitrogen-filled incandescent 
lamp behind a sheet of prismatic glass. A near view 
of one of these lighting units is shown in the accom­
panying illustration, which depicts how the prismatic 
glass and lamp are protected by a grillwork. The 
unit may be opened for inspection, cleaning, and the 
renewal of the bulb by opening the padlock. These 
units, placed at intervals of about fifteen feet, first 
on one side and then on the 'lther side of the road­
way, spread out their rays so that they virtually 
overlap, thus forming one sheet of light from one end 
to the other of the dam roadway. The effect is most 
pleasing, since the light is kept near the surface where 
it is needed, unlike the usual system of lighting. 


