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CONSTITUTION AND BY-LAWS
— OF THE —

U»

" i oonsrsTiTTmoj^r.

article I.
NAME OP THE ASSOCIATION.

“Tlie Association of Dominion Land Surveyors.”

ARTICLE II. _
OBJECTS OF TlfE ASSOCIATION.

Tlie promotion of the general interests, 
standard of the profession.

r
and elevation of the

f.
\ article hi.

• members.

1. The Association shall 
Honorary Members. consist of Active Members and

Active Members must be Dominion Land Su 
only such shall hold office.

3. Honorary Members shall be such 
distinguished for professional attai 
from dues.

2.
rveyors, and

persons only who are 
They shall be exemptnments.

ARTICLE IV. 
OFFICERS.

0
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6 Constitution.

2. The Officers of the Association shall consist of an Honor
ary President, a President, Vice-President, Secretary-Treasurer, 
and an Executive Committee, all of whom; except the Honorary 
President, to be elected at the annual general meeting by ballot.

3. No member of the Association shall fill the office of 
President for more than two consecutive years.

4. The election of officers shall be the last business at the 
x Annual Meeting of the Association.

X ARTICLE V.

. ELECTION OF MEMBERS.

/1. Any Dominion Land Surveyor upon being proposed in 
f . writing by at least two members shall be eligible for election 

a Member of this Association upqn payment of the necessary 
fees.

Tit

:

1
1as

I■ HONORARY MEMBERS.

2. Honorary members must be recommended by at least two 
Members.

*1
si
AVOTING.

3. All vhting for the election of Members shall be, by ballot, 
and at a general meeting of the Association.

4. The majority of the ballots cast shall decide.

ARTICLE VIZ

MEETINGS.

1. The Annual General Meeting shall commence on the 
third Tuesday in February, in' Ottawa; and a General Meeting 
shall be held on the third Tuesday in April, in Winnipeg.

2. Special Meetings of the Association may be called by th 
President, or by the President when requested in writing by 
three or more" members.

3. Five shall form a quorum at any meeting for t
tion of business. - /
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ARTICLE VII.
amendments.

contemplated chamre tn th„ s atlon> s“aI1 give notice of such 
the nex?lLalTeti„» andT aSry ^ ^tW0 m"=‘ha before 

each meeting to the mtnw!^ sha11 ia his notice of
party proposing such change and the nalrTthtreoi ^ °fthe

except at a GenemlMeÏng b^Nodce of^’ °h °“ ad°pted’

- and of the meeting at which if ■ ♦ 1 °f h ProPoaed change 
to the SecretaJ one llfl hlV ^ consider<ehalI be gi 
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article VIII.

executive committee.

• Vie^PrllhrtcMa^I^rret^lrtt1 °f ^ President>

shall have the direction and m ’ “d three membersj and 
Aeeociation. **>» * the

- xœssi
t two

pilot,

article IX.
AUDITORS.

Two Auditors, to be elected

t*

P^êntïïirTeportÎf

the g-eting
article X.

SUBSCRIPTIONS.

«J, »d*l“ " k •»
9«- ,»r, both P.J.U. T£2*

y the
g by «

subse-z
insac- 2.

■■Ê

£ 8
,



8 By-Laws.

BIT-LAWS.
ORDER OF BUSINESS.

1. Reading of Minutes of previous meeting.
2. Reading Correspondence and Accounts.
3. Propositions for Membership.
4. Balloting for Membership.
5. Reports.
6. Unfinished Business. /
7. New Easiness.
8. Election of Officers.
9. Adjournment.

2. All motions must be in writing, and shall contain the
names of the mover and seconder, and must be read by the Chair 
before being discussed. 1

3. Reports of Committees must be in writing, signed by
thé Chairman thereof. !
/ 4. No member shall speak on any subject more than once,
except the introducer of the subject, who shall be entitled to 
reply ; every member, however, shall have the right to explain 
himself, subject to the discretion of the Chair.

VN __ 5. When a motion has been finally put to the meeting by 
the Chairman, all discussion thereon shall be closed.

6. The Chairman shall appoint two Scrutineers when a 
ballot is taken.

7. Every member while speaking shall address the Chair.
DUTIES OF OFFICERS.

1. The President shall preside at all meetings at which he 
is present ; in his absence the Vice-President ; and in the absence 
of both the meeting shall appoint a Chairman.

2. The presiding officer shall only have the casting vote, but 
not a deliberate one.

3. The Secretary-Treasurer shall keep an accurate record of 
all meetings, conduct all correspondence, announce all meetings, 
receive all fees and subscriptions and other moneys, pay no bills 
unless sanctioned by the Executive Committee and signed by 
their Chairman, make an annual report of all receipts and dis
bursements, and shall perform such other duties as may from 
time to time be assigned him by the Executive Committee*
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{ I
Minutes. 9

\ I

Fourth Annual Mee
TING

%OF THE-

ASgOgîATiON OP DOMINION LAND SURVEFORg,
Meld at Ottawa, March 8 and 9, 1887.

i the 
Chair

MINUTES OF THE MEETING.
i by

at the offices of Messrs. Wolff 
Surveyors.

Thomas Fawcett, President, in the chair

™ ? t-»— r ï6 o,t™ «■>.-, «
,~l"d- “»• J- s. D,„„i, d„'

- p™d,n8 - *■«

r,d,J „• -President for the ensuing year Thoma8 Fawcott be

The election of officers was as follows:
Vioe-Pbesident, - 
Seo.-Tbeasubeb,

i and Cotton, Dominion Landonce, 
ed to 
plain

g by

en a

ir.
by William

ih he 
lence

E. J. Ra:nboth.
■ A. O. Wheeler. 

( A. F. Cotton,
■ i W. Chipman,

( Edoae Dray.
I J. A. 8n<W,

O™- t v ( J. 8. Dennis.as—2nd, and of his having been 
this Association.

but
Executive Committee, -

rd of 
ings, 
bills 
i by

Auditobs, -

er.of the 
on the evening of March 

requested to convey greetings to
dis-

frora



President's Address.10

The Pbesident then delivered his Annual Address :—

Gentlemen of the Dominion Land Surveyors Association:

The year 1887 finds us again assembled at our Annual 
Meeting, and I am thankful that I am spared to greet you.

The events of the year touching on our profession, as far as 
my knowledge extends, have been of an ordinary nature and the 
operations have not been as extensive as in a number of the seasons 
past, when over one hundred organized parties were employed in 
surveying the Dominion Lands. Although the number that 
attended our last Annual Meeting was small, we regret to have 
to say that one who was here last year—interesting himself with ^ 
the matters which were brought forward iW discussion at that 
meeting, and whose name appears on the list of officers for 1886, 

r —has left the stage of action and will assemble with us at our 
periodical meetings and social gatherings no more. We miss the 
familiar face of our genial friend. » Many can bear testimony to 
the kind heartedness, the generous disposition, the universal 
good-will and fellowship of the departed Mr. J. J. Burrows, 
whose face this day we miss and to whose memory we wish to 
pay tribute.

X

One matter as touching the profession to which I will just 
!cr%gejfr. (Jhipman and othersrefer is the meeting which was calle 

last winter for the purpose of organizing an Association of 
Provincial Land Surveyors for the Province of Ontario. There 
were some thirty-six Provincial Land Surveyors present at that 
meeting, and the result was an organization which I believe has 
been started to stay, and become an institution of great 
importance to the profession. I believe that Association has 
bgfore it a brilliant future and will become a great educational 
institution, where professional men and men of large practical 
experience in all the branches in which the Provincial Land 
Surveyor has to interest himself, may acquire knowledge which 
could be obtained in no other way. The meeting held in Toronto 
last week, which extended over the greater part of three days," 

s in every sense a success.
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IPresident's Address. 4 11

committee, appointed for that purpose, to the Hon. Minister of 
e Interior. The first resolution set forth the injustice to 

Dominion Land Surveyors arising from allowing persons who 
iTnT ®°®,mo“.Lan<j Surveyors to make surveys along the 
British m °“Dadlanu Pacific Railwuy, in the North-West and 
TroS C° ümu!\WhlCh aCCXrding to the laws of the older „
oualifi T 8h0Ui,d bem,d°ne by PerBOns who Possessed a l6gal 
qualification only. This memorial if not acted directly upon
would, I think, bring the matter before the department in a 
manner which could not but be favorable to the profession, and 
strengthen us in ohr right to be protected from competition with 
a class possessing inferior qualifications, and whose blunders 
could not but have a tendency to degrade théprofession-a result 
directly opposite to what we wish to obtain and are working for, - 
and which ,s the primary object of this Association viz: “The

oÆrssîT''*' *nd «'
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have ■ 
with
that ' 

1886, 
t our 
s the 
ny to 
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rows, 
sh to

benefit to be derived from a Trigonometrical Survey to extend 
the older provinces of the Dominion
These memorials were forwarded by me to the Minister of 

st:Jnrr>rd tlle letter ^"«"kdging the receipt thereof, 
whofh lu .16 Z W0U,d come »"der consideration-but 
whether that consideration will result in anything further is
question which still belongs to the future. Copies of both 
memorials were forwarded to the Secretary with a suggestion 
approved by the several-members of the Memorial Committees, 
that they be published and distributed among members of the 
Association for their information on the subject contained therein 
As this was not done I would recommend that the nLiorials be 
read before this Assembly, so that if any member of Ekssocia- 
tion may wish to add' thereto, or make any chanmsNm 
opportunity will be given, and that the memorials be perpetuated
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Presidents Address.

by publication in the report of the proceedings of this meeting, 
for our information, to which we may add from whatever sources 
we can, as this question of a Trigonometrical Survey of our 
Dominion must sooner or later come forward for^practical 
consideration, and this result will only be brought ahmit through 
agitation and education. We could not expect Jhe Government 
to commit the Dominion of Canada to a considerable annual 
expenditure for Trigonometrical Surveys unless tfi|3y could see 
the returns would justify the outlay, and that the' country would 
be worth so much more in dollars and cents or their equivalent 
for having such a survey conducted. It therefore remains for 
ns to make ourselves individually and collectively so wel^ 
acquainted with suclra work that we will be able to point out in 
what way it would be a public benefit to our country, and to give 
good practical reasons why a survey of that character should be 
undertaken.

It is true, as pointed out in the memorial submitted to the 
Minister last spring, that all civilized nations on the face of the 
earth have incurred, and are incurring large expenditures on 
Geodetic Surveys and in scientific research, yet in every country* 
these had a beginning, and in the United States, which may be 
said to take the first place in order of merit for the accuracy and 
extent of scientific surveys, the majority of the legislators 
resisted successfully for years the pressure brought to bear by 
parties who set forth the claims and urged the necessity of a 
Geodetic Survey.

The first attempt to organize a coast survey in the United 
States was by President Jefferson, who in 1807 in his message to 
Congress recommended the establishment of a National Coast 
Survey, and to Professor Pattersôn of Philadelphia it is supposed 

Vlie honor is due for having first suggested the idea of a Geodetic 
Survey of the coast. At that time Congress passed an act 
authorizing such survey, and placing in the estimates $50,000 to 
meet the expenditures in connection therewith. The Govern
ment addressed circulars to the principal scientific men of the 
country requesting their opinions in regard to the best methods 
of conducting the proposed work, and the plan proposed by Mr.

12
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President's Address. ‘13
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Hassler who had been engaged in the Trigonometrical Survey of 
witzerland was adopted, and he was appointed to superintend 

the work, but on account of war with Great Britain and other 
lunderances the field operations were not entered upon until ' 
1817, ten years after the inception, when Mr. Hassler 
commenced his work in the vicinity of New York, but before he 
published his first report the work was discontinued and was not 
taken up until ten years later when in 1825 Mr. Hassler was 
again enabled to resume the work,, which he continued to 
Superintend until the time of his death, which took place fifteen, 
years later. As the country began to realize the benefit derived 
from it the work continued to grow in extent and'importance.

The parties were

!

. . multiplied until there wére operating *
Triangulation parties, Astronomical parties, Hydrographical 
parties, Topographical paities, computere and draughtsmen, 
large staff of officers and men working under the direction of _ 
superintendent until the breaking outDf the civil war, when, the 
Southern States having removed from their harbors all buovs, 
lights and other aids to navigation, the Superintendent of the 
Coast Survey supplied from his own corps, men who had a local 
knowledge of the harbors, and who could pilot the largest vessels 
of war safely into them, and from their knowledge could 
the marks which had been removed.

a
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Skilled Topographers were supplied to the army, and the 
services rendered by them

■yh

inestimable, and highly 
appreciated by the Government. At the close of the war it did 
not require any recommendation to have the work continued but 
ever since the work has been going--ooXalorig the coast of the 
Atlantic, the coast of the Pacific, ovev many of the States in the 
interior, away to the north in Behring Strait and along the 
of Alaska. /

were
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During the latter part of the season just clhsed Messrs. Klotz 
and Ogilvie wère engaged in establishing the Longitudes of 
several points in British Colombia and the North-West Territories 
by astronomical observation in connection with the electric tele
graph. If this work should bo extended over the several towns

/
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°f *ho Dominion, and the Latitude and Longitude of some pro- 
minentjpoints fixed, which could be used in tieing in the local 
surveys, a step would be taken in the right direction ; but if we. 
are to have proper maps and charts of our great lakes and rivers 
or of our sea coast or any part of the Provinces of our Dominion 
this can only he accomplished by means of an accurate survey 
such as has been made by Great Britain, the United States and 
every civilised country on the face of our globe.

Every national undertaking is either patriotic or otherwise.
Any .work which has for its object the elevation of the country 
may be considered truly patriotic. That such a work as that 
recommended by this Association, through its members or through 
its committees, has been proved not only to be respectable, 
nationally speaking, but necessary ; as human life should be pro
tected. If it is a crime to take the lives of our fellow-men and 
destroy their property, is it not equally a crime not to. supply thos 
who navigate our waters with all the information necessary to 
enable them to do so in safety, without risking their own lives and 
the lives entrusted to their care, and the loss of property consigned 
to them for transportation ? I wish to impress on this Association 
the fact, that through whatever influence or whoever'» labors, th 
obstacles and hidden dangers to navigation shall be brought to 
light, the good that will be accomplished is beyond our limited f
ability to estimate. The loss resulting from lack of accurate 
knowledge of our waters in some single year would be as great 

the cost of carrying on an accurate survey for a period of ten 
years. There is not a class in the Dominion who would not 
derive benefit from placing into the hands of our navigators 
accurate charts of our waters. There would be a reduction in 
freight rates, a reduction in insurance rates and an increased feel
ing of safety which would lead many to travel who at present 
would not run the risk of a trip because of the danger, and a 
result of that would be, lower passenger rates and a greater 
degree of intelligence amongst our fellow-men—intelligence of 
kind which can only be acquired by visiting the different pi 
in our Dominion. Thus we see the benefit to be derived in an
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President’s Address.

indirect way, to say nothing of the direct saving in property and 
life. /

How much would the commerpial world take and dispense 
w*th 8,1 knowledge of the electric telegraph and telephone ? I 
venture to say that millions of dollars would not purchase that 
knowledge, if such a thing were possible ; and that knowledge 
was derived through the scientific investigations of single indivi
duals whose labors are worth such a vast sum of money to the 
commercial world. And who will venture to say that millions have 
not been lost to our country in consequence of the loss À valuable 
lives through defective knowledge of our watera, and accidents 
which might have been avoided by spending a few thousand 
dollars in making a Hydrographic and Geodetic Survey i

In thi^ agitation for a Geodetic Survey those who are the 
agitators will probably be looked upon as office seekers and boodle 
hunters, but it won’t make much difference if those, who cannot 
grasp the magnitude of the question, should even think so, while 
there are thousands in every land who can testify to the practical 
importance and utility of the work and the fact that every country 
of any importance whatever, has for commercial and scientific, 
municipal and legislative purposes, taken steps to have accurate 
maps of its domain, based upon Geodetic Surveys made trigono
metrically.

Should the work be undertaken and members of this Associa
tion placed in charge of different branches of the work, and prove 
themselves to be capable officers—wpuld it be anything to their 
discredit that they had worked and used their influence for its 
inauguration ? I cannot see it. Persons who had spent year#in 
studying up the subject would be more likely to conduct the 
opeiations in connection with it successfully, than would a mere 
figure-head without a practical knowledge of the operations and 
principles involved.

Once again, if the work should be done under the direction 
of the officers in connection with the Department of the Interior 
and a staff of capable members of the profession take charge of 
the details, would it not be better than bringing men from other
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16 Presidents Address.

countries and paying them a large salary for work that could be 
done quite as well, if not better, by officers at home, who would 
spend whatever they gained1 by it in Canada 1 I believe that 
Canada can lay claim to possessing men who can carry on survey 
operations of all descriptions with as great a degree of accuracy, 
despatch and economy, as can be found in any land under the

The ability acquired through the extensive experiences in'the 
prosecution of surveys by a great number of our surveyors gives 
them the capacity to overcome obstacles with scarcely an effort 
that to the newly initiated would appear insurmountable.

I feel very much in sympathy with the cry “ Canada first ” 
and “ Canada for the Canadians.” Shquld not this scheme for 
obtaining accurate knowledge of our country, its lands and waters, 
its timber and minerals, its climate and agricultural capabilities, 
its geological formations, which date back as far as those of any 
other country, and forward up to the present, its cities, towns and 
villages—the construction of a map of the entire Dominion of 
which we would have no need to be ashamed, be considered a 
“National Policy” worthy of the name. I like the term 
“ National Policy ” but I don’t think any policy, which does not 
include within its scope every thing that is fdr the benefit of the 
nation at large as far as the financial condition of the country 
would justify, is worthy of the name.

That gigantic work, the building of the Canadian Pacifié 
Railway, was pre-eminently a National Policy, and a work which 
confers upon Canada the praise of nations.

Parts of our Dominion where heathenism prevailed a few 
years ago, are brought—by the Canadian Pacific Railway—to the 
very doors of civilization and culture, or rather civilization with 
its thousands of advantages and comforts, is carried by steam to 
those remote parts of Canada, and the whole distance from the 
Atlantic to the Pacific which a few years ago seemed so far, is 
bound by an iron band which brings Victoria on the Pacific 
Ocean to within a week’s journey of the cities on the Atlantic 
coast.

V

1
s
c
c
a

sun. c

li
vi
w
f(
ai
si
w
as
la
M

m
Pr
so
th
eai
oci
en
eit
pai
ret
dis

ren
cesi
hist
this
exp

• I; a

T
- K



President's Address.k ■IT
Year by year something is added to our store of the geo- 

logicai and geographical knowledge of our country. A small 
staff under the direction of Prof. Selwyn, who has In charge that 
department of the work, has been exploring different parts of the 
country, examining the minerals and the geological formation, and * 
are showing as far as they can the topographical features of th 
country explored by them. '

But if the true 
lished and accurate

:onld be 
o would 
ave that 
l survey 
ccuracy, 
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in effort

geographical position of points were estab- 
maps of the country made, previous to their 

work or m conjunction with it, how much more valuable the 
work would be, and where valuable deposits ojf minerals are 
found the land could be described accurately, and not described 
and patented as at present without knowing where the land is 
eituated except that it bears a certain relation to some other land 
w lich was described in the same uncertain way some years before
w^Tgao”earKTe/°int °f “ Iake or 8tream tllat ">V be in 
latitude 49 or 50 and somewhere between Ottawa and the Rocky

la first ” 
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he term 
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country

Mountains.

Any person with any degree of intelligence could see how 
much more satisfactory it would be to have his land located in its 
proper place on thewmap, having its correct latitude and longitude 
so that lie could point out the meridians and parallels bounding 
the land, which would maintain that same relation so long as the 
earth continues to roll upon its axis, and the same land would • 
occupy the same position on our charts, and the cause for that 
endless litigation which involves the ruin of hundreds of honest 
citizens without in any way remedying the defects or adding 
particle to the information of any party concerned, would be

I, for one, believe, gentlemen, that Canada will not long
remain in the background in inaugurating and carrying on suc
cessfully a so much needed national improvement. The past 
history of our country during the last few years would point to 
this. Already the Federal Government has incurred considerable 
expenditure in'tlie construction of lighthouses, thus adding to th
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1President's Address.18
(,safety of navigation in that respect, and in some places along our 

•coasts soundings have been made and the waters examined in 
search for hidden rocks ; but you all know, and all the members 

•of our Government know, that information, obtained without any 
means of locating on a map or chart in their exact positions rocks 
and dangerous reefs discovered in that way, and that the time 
spent and the expense of such a survey, islittle better than wasted. 
True» a buoy could be anchored whicR, for a time, would point 
•out the danger, but it is liable to break a way at any time, and 
nothing remains but to again repeat the soundings as at first, in 

■search of the dangerous rock or reef, with just the same uncer
tainty in connection with finding them.

But what would be the difference had a proper survey been 
made and charts constructed Î The azimuth and distance of every 

-dangerous place would be given to certain points along the shore 
so that from these points the lost buoys or hidden rooks could at 
once be re-located without any uncertainty or further search, and 

work once properly done, and permanent points established, 
would remain to bless the nation for all time to come. This 
question of a Geodetic Survey has been brought prominently for
ward by your ex-President and other members of this Association 
on several occasions, and I enlarge upon it at this time so that 
you will still keep it prominently in mind and not allow it to rest 
until it becomes an accomplished fact, when you will have the 
satisfaction of knowing that you have advocated a national im
provement which will lift your country in the estimate of nations 
while it will aid our navigation, railroad interests, municipal and 
•electoral divisiops, statistic and agricultural bureaus, commercial, 
■educational, mining and lumbering interests, and bo a benefit to 
every resident of our Dominion.
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In conclusion, I would thank you gentlemen for the honor 
ymtihave conferred upon me by placing me in the President’s 
•chair during the year which is past, and wish that you may all be 
prosperous, physically and morally, in both temporal and spiritual 
■things.
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am
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At the close of the President’s address, it wis moved by conI
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Otto 3. Klotz, seconded by J. S. Dennis, and resolved, that a 
committee, consisting of the President, W. F. King, William 
Ogilvie, the mover and the seconder, be appointed with reference 
to a Geodetic Survey, and be instructed to continue the agitation 
with regard to this matter by drawing up an additional memorial 
setting forth some scheme for its inception.

It was then moved
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me, and 
first, in 
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by Otto J. Klotz, seconded by Professor 
Macoun, and resolved, that a vote of thanks be tendered 
President for his able address, and that the address 
adopted.

to the 
as read be

v\In compliance with the topuest of the President, Professor 
Macoun addre^ed the meeting s the question of the necessity 
of a Geodetic Survey, and also in regard to general matters of 
interest.
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It was explained by J. 8. Dennis that at the request of the 
Surveyor-General he had prepared and submitted an additional 
Memorial regarding Eight of Way Surveys in Manitoba and the 
-North-West Territories.
r. 3,', Kmg exPlained that 1“ consequence of the absence of 
JJr. Dell he was unable • to make 
Government Map Making.

In accordance with notice of motion given at the last

any report on the question -of

meetingit was

1. Moved by J. S. Dennis, seconded by Otto J. Klotz, and 
resolved, that the constitution be amended so as to provide that 
the election of officers shall be the last business of the Annual 
Meeting.

2. Moved by William Ogilvie, seconded by Otto J. Klotz 
and resolved, that the following be inserted in the Constitution •

No member of the Association shall fill the office of President 
for more than two consecutive years.”

3. Moved by William Ogilvie, seconded by Otto J. Klotz 
and resolved, that the following bo inserted in the Constitution :
Any member of the Association who may desire any change in 

the Constitution of the Association, shall give notice of such 
contemplated change to the Secretary at least two months before

e honor 
ssident’s 
ly all be 
spiritual

oved by

V Jii
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the next annualsuch meeting to thf*"8’ t"d the Secretar^ eha11 ™ his notice of 
nartv ® ' , membors- notify them of the name of%i
P y proposing such change and the nature thereof ”

and 16 rrrd by J- S' Dem,ifl- seconded by W. F King
s”e,7be '"""«I -

he"d a 8Ultab,° r00m 10 whlc,‘ ‘he Annual Meetings shall be

e

5:30 P- t0 re'assemble at 7:15 
J1 St- Andrew’s Hall, for the Evening Session.
Uie meeting resumed sitting at 7:15 p. m.
William Ogilvie then read 

Mensuiements.”

p. m.

f

a valnahle paper on “Micrometer -
l

It was moved by T. D. Green, seconded by G. A Mountain 
and resolved, that William Ogilvie bo tendered a vetoed “hanks 
below] ln eleStl’lg paper 0,1 “ Micrometer Measurements.”—(See
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J. S. Dennis made objections to Mr. Klotz’s 
errors in solar azimuths, saying that he thought 
error claimed by Mr. Klotz was in excess.

Then followed an annimated discussion.

for h is interesting paper on “ A Traverse Survey.” . K 
Dr. Bell stated that the Commiftc n
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Us notice of 
arae of%i

; Otto J. Klotz stated that Professor Macoun had expressed 
his willingness to prepare a paper for the Annual Report on 
Botany and Natural History.

Professor Maconn said, that collections of plants and min
erals made by surveyors, had in several cases been found to be 
valuable.. The Professor mentioned especially one kind of honey
suckle found by Otto J. Klotz on the Saskatchewan, and some 
grasses obtained by Thomas Fawcett on his exploration survey up 
the English River as belonging to a genus not before known to 
exist so far north, and which went far to prove that the climate 
was not so rigorous as report said. lie proposed .that his paper 
should contain instructions how to preserve and pack botanical, 
mineralogical and natural history specimens so as to best ensure 
their safe carriage.

Dr. Bell gave sbme valuable hints

V . F. King, 
ike arrange- 
ugs shall be

bleat 7:15 '

ificrometer -

Mountain, 
of thanks

its.”—(Nee as to the selection and 
packing of mineral specimens that might at any time be found 
by surveyors, and said that no opportunities should be lost of 
transmitting the same Jo the Geological Museum, where a 
thorough examination would be made and those that 

- valuable duly appreciated.
J. S. Dennis then read the memorial sent to the Minister of 

the Interior by the committee appointed to enquire into the 
advisability of a Coast and Geodetic Survey for Canada.

Traverse

difference 
' measure- 
dceply as 
marks on 
ethods of 
tied form 
accurate

were

(See

The President read memonal and letter accompanying the 
same, to the Minister of the Interior, praying that action be taken 
by the Government with regard to Right-of-way Surveys in the 
North-West Territories, and that it be made a matter of law that 
such surveys should be performed 
as being men who were responsible 
correctness of their work. (See below.)

The meeting then adjourned until 10:30 a.m. the following 
morning. °
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Wednesday, March 9th.
The Meeting resumed session at 10:30 a.m., at St. Andrew’s

Hall
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It was moved by Otto J. Klotz, seconded by William Ogilvie, 
and resolved, that for the sake of uniformity in the Standard 
of Dominion Land Surveyors, the Board of Examiners of Do
minion Land Surveyors be requested to obtain from the Secretary 
of the Board of Examiners for the Province from which a 
candidate, who is a P. L. S., présents himself before the Board of 
Examiners for Dominion Land Surveyors, a copy of the ques
tions, and the solutions thereto, given by such candidate at his 
final examination for P.L.S. X.

It was moved by J. S. Dennis, seconded by T. D. Greene, 
and resolved, that the President be instructed to follow up the 
question of the acceptance and registration of Right-of-way 
Survey Plans by the Department of the Interior, by writing to 
the Minister of the Interior, asking what action had been taken 
in the matter.

V There being nothing before the Chair, arid the Annual 
Meeting about to close, Mr. Klotz alluded extemporarily to 
reminiscences of the good days of ’83 when so many bonds of 
friendship were more closely riveted, and said that he had lately 
come across a bit of paper of that time. Mr. Klotz continuing, 
said “ Who does not recollect the encampment at Moosejaw, 
where hundreds were under canvass at one time \ Who does not 
recollect with a certain sense of pleasure, the distribution of the 
means of locomotion—the horses—which was done in the fairest 
and most impartial manner possible, consistent with the indi
vidual wealth and standing and ingenuity of the respective 
D. L. S. 1 Ah I What noble animals some of our horses were 1

ft

*

I i

1
i

One of mine, I remember distinctly, because he was a thorough
bred—of the breed “ Mange;” he reminded one of a certain kind 
of African dogs—those without any hair..

(I need only refer to yon such words as bronco, balky, 
sloughs, Government assistants, cook, rain and snow, heat and 
cold, wood and water, and I know a panoramic procession is 
immediately set in motion and passes before your eyes. Tomes 
could be written were our experiences all gathered It has often 
occurred to me that a volume under the title of «• Life of a Sur-

}
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veyor,” would, if well written, find _ 
profession, but with the public as well.

In my rambling remarks I am wandering from that bit of 
paper o which I spoke. Well, you will remember that while

tmg and camping at Mooeejaw getting the outfits in shape, 
At Homes were inaugurated by the then President. These 

weie social and convivial gatherings in the evening, and for 
winch invitations were extended to the various chiefs. Each 

ost tried to outdo his immediate predecessor, until a veritable 
.Uelmonico appeared in our lenten friend from Quebec.

A mandate had been issued that at these gatherings no one’s 
name should be used in vain, as many of them were express! 
well as euphonious.

Just before our meeting on the evening of April 27 of 
eventful year, when we were the guests of Mr. E. Bray, an idea 
struck me to combine in one, a complete broach of the mandate, 
and on this bit of paper is what I dashed off and read to you on 
that evening. ****** 1 „

Mr. Klotz was heartily applauded, and on motion, with his

It was then moved by J. 8. Dennis, seconded 
Klotz, and resolved, that the Secretary-Treasnrer „ 
to remit to Mr. Taylor the sum of $5.00 for the 
Andrews Hall during the meeting of the Association.

Moved by Otto J. Klotz, seconded by T. D. Green and
Fobruarÿ,‘l888^ adj0Urn until the third Tuesday in

Hon. Members Present :
Robert^ Bell, B. A. Sc., M. D„ LL. D„ Assistant Director 

Gcoogma1 Survey; W. F. King, Chief Inspector of Surveys 
Professor Maconn, F. L. 8., Dominion Botanist. * ’

Members Present :
McLatchie. John.
Ogilvie, William,
Rainboth, E. J.,
Wheeler, A. O.,
Wolff, C. E.
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MICROMETER MEASUREMENT OF DISTANCES.
By William Ogilvie, D. L. S.

In preparing a paper on this subject, for beginners in the 
profession, it would be natural and proper to begin by describing 
the many forms of the Micrometer, their -uses, construction and 
adjustments, the advantages or disadvantages they may have, and 
more especially their adaptibility to the purposes of Land Survey
ing or more properly the astronomical and trigonometrical pro
blems which the Ladd Surveyor usually meets with in the practice 
of his profession.

In the present instance I think nearly all this may be dis
pensed with, as I fancy nearly all if not all of the members of > 
this Association know quite as much as I do about the various 
forms of Micrometer and the uses to which they have been 
applied, and very probably many of them know more.

I may, however, classify the Micrometer which might be 
used for our purposes as follows :

First a simple telescope with two wires in its focus at any- 
convenient distance apart—this distance of course to remain con
stant, and the base to be used with it to change in length as its 
distance from the telescope may be greater or less. For this 
purpose one of the targets or vanes on it—which throughout this 
paper I will call discs—should be moveable ; or both might be 
moveable. I need hardly say that the distance between those 
discs, after they have been so set that they are exactly bisected 
by the wires in the telescope, is to be accurately known, in order 
to deduct the distance of the base from the telescope. Could we 
accurately measure the distance between the wires, and the focal 
length of the telescope used, it would be a simple matter to 
deduce the distance from the focus of the telescope to the base, 

we have two similar triangles : the focal distance of the tele
scope forming two sides and the distance between the wires the

:
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third side of one triangle and the distance from the base to the 
focus of the telescope forming two sides and the length of the 
base itself the third side of the other ; and as the wire interval is 
to the focal length, so is the length of the base to the distance 
sought. But it is practically impossible to measure with sufficient 
accuracy the Wire interval and focal length so we obtain the ratio 
they have to each other by setting the base up at a convenient 
measured distance from the focus of the telescope and making a 
careful determination of the length of base the wire intentai 
gives-at that distance.

V .. dis,tance from the base to the focus of the telescope 
divided by the length ofbase so found gives the ratio of the wire 
interval to the focal length of the telescope and is a constant 
factor by which all lengths of base due to the wire intervals are 
to be multiplied to find the distance from the focus to the base.

! This ratio should be determined at several distances.
The base must be placed carefully at right angles to: the line 

of sight. This is nokalways practicable where micrometer mea
surements of distances are most convenient—that is in rough 
country-and in practice it is better to hold the base rod vertical 
and measure the angle of elevation or depression to it from the 
telescope, and from the known length of base and the angle of 
elevation or depression, reduce the base to its length at right 
angles to the line of sight by multiplying it by the cosine of the 
angle of elevation or depression; which though not rigorously 
accurate is practically so. 6 f

This is the simplest form of Micrometer for distance 
sûrement, but in practice is not so convenient for all distances 
other forms to be noticed presently, as at distances which 
forms of Micrometer with
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fair results, this form would require such a length of base as to
be practically out of the question-unless the base were placed 
horizontally ; and this would require the base man to have an 
instrument with which to place it at right angles to the sight 
line end and even then its leujjth would not permit its transport— 
thus a wire interval in the telescope which would give a base of

a
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say five feet at ten chains* at forty chains would require twenty 
feet of a base and so on proportionally. Another objection to 
this form is, at long distances the projective wire images cover 
so much of the base, that the point of intersection is hard to 
define, except indeed we take the edges of the wires ; and in my 
opinion worse than this is the fact, that the images of the discs 
are very rarely—owing to irregular refraction—steady, and as 
both discs cannot be distinctly and critically under sight at the 
same instant it is difficult to mark exactly the wire interval on 
the base'rod, and this difficulty increases vastly with the increase 
of distance from the telescope to the base.

In a double image Micrometer the images of both discs are 
seen simultaneously and this difficulty is got over.

Another serious objection is that the wire interval—especi
ally if they are long wires—may be affected by atmospheric mois* 
ture and temperature, and also by very rough handling.

This.form of instrument I think is not suited to the needs of 
a survey of any great extent, such as an exploratory survey. For 
short distances and short times of use it may give fairly satisfac
tory results, and its simplicity enables us, with the aid of a 
spider, to always have it at hand.

To the other form of this instrument in which one of the 
wires is fixed and the other movable by a screw, as in some 
astronomical Micrometers, the same objections apply, only that a 
convenient base can be used at long distances.

Another form of the wire Micrometer is the telescope with 
one wire as in the ordinary transit or theodolite, which wire can, 
by a suitable Micrometer screw moving the telescope, be made to 
bisect the discs and from the readings of the Micrometer head on 
each disc, the angle subtended by the base can be deduced—the 
value in arc of a revolution of the Micrometer screw of course 
being known. I had an ordinary transit fitted with a screw of 
this kind by putting a divided head on to the vertical tangent 
screw. I found it fairly satisfactory at short distances, but I had 
to be careful that the axis of the telescope did not leave its place

26
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in the Y’s during a movement of the screw : and to 
intending to use this form I would 
your telescope cannot climb in the Y 
revolve on 
used.”

8.

) twenty 
[action to 
es cover 
s hard to 
id in my 
he discs 
y, and as 
l at the 
terval on 
increase

anyone
say emphatically, « See that 

.. or move in any way except
its axis, while the Micrometer tangent screw is being

e will now consider some of the double image Micrometer*, 
yon is a convenient and quick form of this, but in mv 

opinion t\m much light is absorbed by its thick double refractor 
prisms, anti there is a consequent dimness of the images which is 
exactly tM opposite of what is required in 
besides this, there is

The

good Micrometer ;
the images in all the instruments of this kind that ÏfaveTeeÎ 

which is inconvenient in practice especially so at long distances 
In an instrument of this kind, with which I once made some 
experiments, one of the images of the discs-whieh were a bright 
vermilion-appeared a pale pink and the other a good red.

The results of some measurements—under the best atmos
pheric conditions with a ten link base at about forty chains 
were anything but satisfactory, although eveiy «are was used and 
every expedient tried which we thought would better the eondi-
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Otjiera may have used the instrument with more satisfaction, 
if eo.^yohld be glad to hear from them. As generally made its 
greatest angular measurement is about thirty minutes of 
which is too small for practice.

The only other form of the double image Micrometer, I will 
notice, is that which I have used on surveys for two seasons ; one 

exploratory survey when there was no check on the 
the distances determined by it, the other on a survey when it 
was used as a check on the chaining of the couines of a traverse 
survey, comprising 1,849 courses.
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This instrument or a modification of it as made by Mr.Foster 
of Tofonto, I presume many of you have seen, ayd as my own in 
the original form is in the exhibition of instruments here, I will 
only say in description of it, it consists essentially of a telescope 
with the object glass cut diametrically in halves, each half is 
suitably fixed in a frame which slides in another frame. To the 
frame holding each semi-objective, motion is communicated by 
screw, of the shaft |of which one half is a right hand screw, the 
other half a left hand screw and each part turns in a correspond
ing nut fixed to its half of the object glass. On the original form 
of the instrument there is a circle attached, to which the motion 
of the screw is communicated and on the circumference of which 
the displacement of the semi-objectives, relative to 
focus, is read in minutes and seconds. The designer of the 
instrument evidently did not think it as accurate as it is, as he 
"divided the limb of the circle to divisions of 20" and put on only 
a pointer for us to estimate by the value of parts of a division. A 
vernier reading to 2" would enable us to obtain more uniformity 
in our results, as it would eliminate all uncertainty that arises 

of estimation in the value of parts of a division.
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Before using mine again I will have suck a vernier put on.

In Mr. Foster’s modification this circle is dispensed with and 
the displacement of the semi-objectives is measured by the 

revolution of the screw which moves

01
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revolution and parts of 
them, on the head of which is placed a circle divided to hundred- 
thB. In Mr. Foster’s instrument the value of a hundredth of a 
revolution is about 8" of arc, and by using a magnifier, tenths of 

division can be easily estimated.
Before using this form of the instrument we would first, bp 

trial, have to determine the exact value in arc of every revolution 
of the screw and tabulate them, and from them determine the 
value of the parts of each revolution : or, more convenient still, 
set up the base we intend to use with the instrument, at various 
distances, beginning say at five chains and increasing by five 
chains until we arrive at a distance as long as any we may be 
likely to use in the work. At each distance determine carefully
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due Vo the base used,
29
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the turns and parts of a turn of the 
and tabulate them.

066 °f,thi8 tab,e is Avions. In the original form the 
angle being read, we are saved this preliminary trouble, and all 
we require is. a table of the factors for the angles used. These

« “» °»
.. A 6i"g,e of an anSle I define as follows : First,
ghthand motion of screw, make coincidence of images; read 

Jimb Second, continue motion until images pass each other then 
’? rÏT °f 8CreW make coincidence of images ; read 

™b. Ih,rd' by!eft band motion of screw, make semi-objectives 
pass in the other direction and make coincidence of linages ; read

iZd ; C0DtlnUe motion untiI images pass, thhn by right
if ttr 1°” °» SCreW Take coincidence ; read limb. The mean 
of these 1 call a single reading. In my experience the best 
results were obtained by making the images of. the discs about 
ha f overlap horizontally. In that position I think one can tell
iilrTil °r t0p edges of the di6C6 form a continu
ous straight line and better results be obtained than when
makes the images overlap altogether or makes the upper edge of 

«nagera, with the lowered of the other andvice 
Tj, 118 la8 way too, there is danger at long distances 

when the depth of the disc would not make an appreciable angle] / 
of making two successive readings with the same edges of the
leZh'nfT^*’ Whicbw°a,d have the effect of altering the 
eng h of the base used by one half of the depth of the disc used 

and this would make quite a large difference in the result sought.
To give an idea of the accuracy that can be attained by the 

instrument, I give the following result of 
link base. The discs

screw

l. one
pith and 
by the 

h moves 
lundred* 
th of a 
enths of

one

rfirst, b 
volutio 
nine the 
ent still, 
t various 
by five 

! may be 
carefully

measurement on a ten 
were pieces of wood painted a bright red 

as they had a snow back ground. They were each twelve inches 
long by four and a-half deep. I set up three bases; two were 
vertical, the other horizontal. No. 1, as I will designate it, was 
vertical, with the lower disc six feet above the surface of the 
snow. No. 2 was vertical, with the lower disc two feet above the
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surface and No. 3 was horizontal, and about five and a-half feet 
above the surface.

My object in placing them in this way was to determine 
approximatly, by observing on them in different days and in 
different atmospheric conditions as to temperature and moisture, 
the effect irregular refraction would have on the angles subtended 
by the different bases ; my opinion being that under varying con
ditions the angle subtended by No. 1 would be less affected or 
more constant than that subtended by No. 2, or the low base, 
while the angle subtended by No. 3 or the horizontal base would 
be more constant than either of the other two.

Since setting them up the weather has been so stormy and I 
have been away from home so much that I have only got 
three readings. As I said before a part of the difference in the 
angles is probably due to the .want of a vernier on the instrument.

The distance from the point of sight to the bases was by ' 
chaining 42.05 chains, which was the mean ot two independent 
chainings, differing by six tenths of a link.

February 19th. —Thermometer 26°, sky cloudy, a little snow 
falling, a very strong wind blowing across liap of sight which 
made it very difficult to hold the telescope steady enough to see 
well. No noticeable irregular refraction.

Five readings on each base :—

Head
1=8'
2=8'
8=8'
4=8'
5-8'
M.8'

S
0
u

B
1

Readii 
1=8'0 
2=8'0 
3=8' O' 
4=8'» 
5=8'Of 
M.8'01!

u im
of
boi
ab<Base No. 8 

Horizontal.
Base No. 2

______Vertical.______
Reading. v vv 
1=8' 11.7 +2.2 4.44 
2=8' 09".2 —0.8 .09
8=8' 09*.2 -0.8 .09
4=8' 08".7 -0.8 .64
6=8'08".7 -0.8 .84
M.8'09”.5 E=±1.28" 

___________E. = ± ,40

Base No. 1 
Vertical. beDistance by bases

Reading.
1=8' 10T5 +2.8 
2=8' 0B".5 -1.7 
8=8'07".5 - .7 
4=8,08".7 + .5 
5=8’07".7 
M.8'08".2

R< v vvvv
5.29 1st base42.018chs 

2nd » 42.185 > 
3rd » 42.262 »

.49-.7'.2
2.89.49-.7 ma

.49.64+ .8
wit.25+ .8 .09i

.25 Mean 42.185 »- .5.09+ .8 proE=±l".51 
E„=± .47

)E=±."87 
E„=±. 20 Thi

'theM. is the mean.
E is the.mean error of a single reading.
E0 the probable error of the mean.
February 20th.—Clear mild day, thermometer 22°, light 

breeze across line of sight, no clonds, very little irregular refrac
tion ; altogether a nice day for good reading.
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alf feet

ïBase No. 1 
Vertical.

^ Base No. 3 
Vertical.

a Base No. 3 
Horizontal.termine 

and in 
oisture, 
b tended 
ing con- 
icted or 
w base, 
0 would

Be Distance by basesBeading. v vv
1=8' 08", —1.3 i 44 
2=8'08".7- .6 %
»=8'09".3 0.0 .TO 
4-8'10".5+1.3 1 so

vv
1=8' i+ .3 .04 

—1.6 2.56
vvzvooUUllf,

3- 8' 07".5 
8=8'08".7
4- 8' 08".7 
8=8'08".7 
M. 8' 08". 8

3=8' TO". 3 
8=8' 08". 5 
4=8'07". 
5-8' or.5 
M. 8' 07". 8

-.5 .35 1st base42.286 chs 
2nd > 43.163 . 
3rd » 43.248 .

-.8+ .7 .49 .64
+ .4- .8 .64 .16

+ 1.7 3.80 
E=±l".29 

E„=± .40

+ .4 .165-8' O0".5 + .8 .'09
M. 8 09".2 E=± "95
________ E„=± ,'.80

+ .4 .16 Mean 43.28 >
E= ± ."58

"JS£ h’h <■»«-y and I 
nly got 
e in the 
rument.
! was by ' 
pendent

Base No. 1 
Vertical. Base No. 2 

Vertical. Base No. 3 
Horizontal.B. Distance by bases-Rending, i v 

„ 1=8'0T.2 +1.6 
•16 a=8'00".7, + l.l 
.00 8=7'59".0- .6 

4=7' 58".8 -1.8

T VT
1=8'08*5 
2=8' TO". 8 
3=8' 07". 5 
4=8'04’.5 
5=8' 08". 5 
M. 8' 07",2

+ 1.8 1.69 r
l=8'0f.5 +.0- .4 1st base42.880 chs 

2nd » 48.006 » 
3rd . 42.886 >

Mean 42.574 >

2=8' 06".5 -.1 
8=8'06*.2 -.4 
4=8 06".0 -.6 
6=8 07".0 +.4 
M.8'06".6 E=

+ .8
-2.7 7.29
+ 1.8 1.69

tie snow 
it which 
h to see

E.~
I

mav hebrd °r tW° D0W 0n the ba6e and its fittings. The base#«?5SS33
any form of Affronter reM°Dably UDiform re6ulto with

Now an opaque substance can be

tance by bases

base 42.018 chs 
l > 42.185 >
• > 42.253 •

an 42.185 »

1°, light 
ir refrac-

best by reflected lightseen

së
sg

ss
s<
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when we are between the sun and it, but no matterhow bril
liant it is we can hardly see it distinctly when it is/fâween the 
sun and us, or when its shaded side is towards us, an^at long d.s- 
tances it becomes invisible altogether. To overcome thk glaring 

translucent material ; painted glass-defect, I used discs of 
ground or opal glass would be as good, if not better.

For winter work coloured glass would have to be used, 
red. This substance can be seen much 

be seen well
preferably I think light
better by transmitted light than by reflected, but 
in any position. A bad back ground of course will effect it a8 
much as an opaque disc, and it is always well to have an artificial 
background such as a piece of black cloth, which the base man can 
attach to the base rod in the proper manner whenever desired to 
do so by a prearranged signal. ' A piece of clean white cotton or 
paper is not a bad substitute for glass. The manner of camming 
the discs and attaching them to the base rod, each of us might 

himself and each method be convenient enough. ^

can

Mr. Foster, of Toronto, has constructed for the Department 
of the Interior a style of frame and attachment which will be 
found as convenient as any? The frame holding the g ass should 
be bevelled from the outside into the glass so that at the glass it 
may be but little thicker than the glass. In this shape it can 
always be held so that no part of the glads will be shaded by it. 
The base man should always hold the base so that the glass discs 
will be fully illuminated in sunshine, even if he has to turn the 
plane of the discs to quite a sharp angle to the line of sight. An 
inclination to the line of sight of 30° gives us v.suaUy one half of 
the surface of the disc and that, well illuminated, is better than the 
whole of it in the shade. When intended for use on a nver or 

the frame should be of light wood and of sufficient
that in case ofbulk to float the metal and glass attached to it, 

accident one would not be deprived of his apparatus.
For extensive surveys of this kind the base rod should be 

made of well seasoned wood, and of such a form as to insure 
rieidity throughout the season. For this purpose I screwed two 
pieces of inch board together in the form of a T and although
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wet and dry it kept its straightness throughont
88

iow bril- 
veen the 
long dis- 
i glaring 

glass—

k ®°nvmcef that better and more uniform results would
be obtained by placing the base horizontally about six feet or more 
from the ground, than in any other position, but to so place a base 
would always entail a lot of extra trouble and some times would 
be very inconvenient if not impossible. The 
do would be to have the base

be used, 
en much 
seen well 
ifect it as 
artificial 

i man can 
lesired to 
cotton or

next best thing te 
so made that when vertical the 

lower disc will not be less than six feet above ground. To enable 
the base man to Bet and hold the base vertically, I attached 
plummet to it m the angle of the T, the bob 'of which 
inclosed in a small box to protect it from the wind, 
level bubble could be used but rough places would 
care.

a
was 

A universal 
require more

carding 
us blight

much. My experience justifies;h- I.
,. - ,h saying, that with care

making say three readings of the angle and using a fairly long 
base not less than fifteen links in length, and in fair atmospheric 
conditions, distances of half a mile can be determined within five 
or six links of error ; but take the same base on the same distance 
m a bad day and we may look for 
or even

me
partaient 
ih will be 
iss should 
be glass it 
ape it can 
led by it. 
glass discs 
o turn the 
ight. An 
me half of 
sr than the 
a river or 

f sufficient 
in case of

of fifty or sixty links
more, and that too, though we use the utmost care.

It may be said that by observing in every possible state of 
the atmosphere and under all conditions possible of light and 
shade and contour of the ground that we could deduce very close 
corrections for each condition or combination. I think it would 
be nearly impossible to do this with any degree of certainty, the 
elements of disturbance entering the problem are so many and 
diverse; and apart from external disturbances our own nervous 
conditions enter the terms of the problem. Measuring Micro
meter angles, where quantities that are barely perceptible come 
into prominent notice is just about as trying 
work we can attempt.

an error

should be 
to insure 

irewed two 
d although

on our senses as any

To illustrate An error of one second of arc in the angle 
subtended by a twenty link base at forty chains distance, gives an

I
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of four links in the distance deduced Now one second of
inch. I think most of

error
arc at forty chains subtends about 1 of an
us will concede that dealing with such small fractions of an inch 
at such a distance, is fine work, work that requires the most per
fect condition of our faculties to give it justice : but wo are not 
always in even normal condition, so that, external sources of error 
apart there are sources of error within ourselves. When we come 
to consider and combine all the different conditions of atmos
phere, density at different altitudes, the conditions due to different 
temperatures and degrees of moisture, the in^nsity of light and 
shade, I consider it impossibe to even make a table of corrections 
that will be anything but. in many cases, a very poor approxima
tion. Notwithstanding all these objections there are many places 
where the Micrometer is invaluable ; especially, in mountainous 
countries, where chaining would be difficult or impossible, the 
MicVometer comes in and promises closer results than the chain 
would give under the conditions ; for it is in a rough, hilly 
couutrv that we find the best conditions for Micrometer work— 
that is elevation above the lower disturbed stratum of air.

Traversing shores, where chaining would be tedious and 
inconvenient, by using a base of twelve or fifteen links and 
distances about twenty chains, the results would be almost, if not 

altogether, as close as chaining.
On extensive exploratory surveys it is just the instrument 

required. Its results can be approximate checked by latitude 
observations from time to time, and it enables ns to make a fairly 
reliable survey of a large extent of country in a season. About 
three hundred miles of ordinary river work can be averaged per 

month with it. (
I will now consider some of the conditions which hinder us 

obtaining as close results as a theoretical consideration of thé- 

instrument would lead us to expect.
First, through its prominence, and from the fact that jl^is 

the only one we cannot conveniently modify, is refraction ; not 
refraction ks taught us and tabulated for our use, but refraction 
as we see it at work—up and down and across.
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According to the theory of refraction, at first thought we 
u expec all vertical angles to be decreased by the difference 

of the refraction due to the altitudes of the pofnts sighted 
but in practice we find this is not' a|ways so, more especially in 

warm, moist weather and when one n't the points of sight is dose 
to the ground and the line of sight is parallel, or nearly solo 
the ground for some distance; then we find the angle increased 
and the law that “ a ray of light in passing from a thinner 
denser medium is bent towards the denser ” 
the heated atmosphere

35
:ond of 
most of 
an inch 
lost per- 
are not 

of error 
ve come 
E atmos- 
lifferent 
ight and 
rrections 
proxima- 
ny places 
intainous 
lible, the 
;he chain 
gh, hilly 
r work—

on,

to a
is still true because

the hotter and 
refraction.

near

to the cooler above, and 
more moist the ground is, the greater the

The effect of this on

;r «. u „„ sx 7tz,b:
the eye this projects the image of the lower disc to a point lower 
than it really is, while the ray from the; upper disc may travel 

irongh a stratum of uniform density and suffer little or no 
refraction The consequence is the angle subtended by the base
thlnPtîr6ï ly T6*8613 and the di8tance deduced frompit shorter 
llftL d:StanCe' Wh9-° th0 and the atmosph e
an at ame ,mralUre “nd the n=ht rV6 travelling throng), 
an atmosphere of about the same density there is nmLl.l 8 
refraction and the Micrometer distances Si show botht " n° 

minus errors and be much nearer to the truth than on a hot dav 
or after a hot time. Again when the ground is colder than the 
atmosphere refraction probably has the opposite effect to hat in 
warm weather and the distances will very probably 
longer than the true distances. One thing has been'often very 
apparent to me, on a hot day when the line of sight to the lower

. d! ° °HC ‘ed ,cIose t0 t,le 8ro'™d at some point in the inte 
distance the image of this disc would be refracted 
often apparently being twice the depth of the 
such a case always make coincidence with the upper edges of the 
discs as the lower edge of the lower disc haï been «.Wed
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downwards and if you measure by it, you will find your distance 
Often a mass of rock in the line of sight or a sharp

vertical

36

away out.
knoll will have the same effect.

As I said earlier to produce the best results with 
have the base rod long enough to have the lower disc atbase,

least six feet above ground.
A horizontal base well above ground would be better- but 

even that is effected by irregular refraction in that we cannot 
read the angles so closely in a disturbed as in a quiet atmosphere, 
but whether or not there is a constant direction for 
differences there may be, owing to the position of the sun and 
the direction of the wind with reference to the sight line, I do 
not yet know. On the three bases I have already alluded to, 1 
got only three determinations hnd only one of those was at all 
disturbed by irregular refraction. For determination of that 
nature one would require variable weather as in the fall or spring 
when we might have it cool, clear Itad steady,Jsr hot, dull and 
unsteady in a short interval of tim^ The dtlier mischances of 
improper light and shade and bad back ground can, as 1 have 
already said be remedied by the baseman with proper appliances.

I will now give a list of distances as chained on my traverse 
survey and the same distances as determined by the Micrometer 
using an eight li.bk baso with discs of painted glass, five inches 
by eight. I will' give no distances under twelve chains as at 
about that distance the forces of the telescope used was about 
normal ; for shorter distances it was out of normal focus and the 
angles read on the circle would not be the true angles, it being 
graduated for the normal focal length, and I did not go to the 
trouble to reduce them to what they would be at normal focus. 
I will classify these distances under four widely different atmos- 
pheric conditions. * 1

At first I thought of putting them under four atmospheric 
conditions and arranging them in grades of temperatures differing 
by ten degrees, beginning at thirty degrees Farenheit, and using 
aU my available distances, but, I found this would entail a lot ot 

than l had time.for and I decided to arrange ther
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Ogilvie—Micrometer Measurement of Distances.

Taking the Bum of the distances in each column and the 
algebraic sum of the Micrometer errors for each column and 
reducing the errors to what they would be were a 20 link base 
used, except under the condition hot and moist, nearly all the 

! errors, reduced proportionally to 40 chs., come well within the 5 
or 6 link limit I gave earlier. Taking the arithmetical sum of 
the errors, some of the errors so reduced would be increased a 
little With one or two exceptions all the distances were deduced 
from one reading of the angle, two or three readings would 
probably have reduced the errors, and very likely a part of the 
error is due to the want of a vernier for reading tlte parts of 
divisions. Whatever part of tlïê errors is due to errors of estima
tion of the parts of divisions, is probably pretty constant and 
always in the same direction. < Summing the distances under 
eachcondition and the errors under the same condition, we get, 
under the first condition or “ Hot and Moist,” a total distance of 
2138-00 chains and a total error of — 48-37 chains or an error o

This reduced to what it would 
total error of

42

I

about one part in fifty short, 
have been had a 20 link base been used, we get
__19-35 chains or a correction under this condition of about

hundred and twenty-five, to be added. Taking the 
the condition “ Hot and dry”'we find a

a l
one

5part in one 
same quantities under 
total distance of 2447 43 chains, with a total error of —12 71 
chains or an error of about one part in one hundred and ninety- 
two, phort. This reduced to a 20 link base would give an error
0f__5-08 chains or an error of about one part in four hundred

Under the condition “ Cool and Moist ”

(

8
a

: n
and eighty chains, short, 
the total distance is 1679-01 chains with a total error of +1-56 or 
an error of about one part in one thousand and seventy-six, long. 
This reduced to a 20 link basé gives 62 links of an error long or 
a correction of one part in about two thousand six hundred and 
ninety, to be subtracted. Under the condition “ Cool and dry 
the sum of the distances is 17651 chains and the algebraic sum 
of the errors 30 links which is practically nothing, being only 

part in five thousand eight hundred and eighty five. The 
arithmetical sum would give a much larger error. Were all the 
columns filled up the errors would be much larger under the last
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two conditions but not beyond 
Summing all the conditions 
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or even up to the limit I gave.
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chains of which Ï 37 !îh • , , aIgebraic <™r of £
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taking the columns 40 to 45 chai 
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Hot
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distances measured
44

most of the way. Long 
level had the opposite sign.

no doubt due to errors of gradua- 
how

feet above ground 
on the same day on a

«„ S ïXiïKT- - ,,siS “muoJ'c. ;*rr*» —X
to draw their own inferences and make wh J one
see fit, feeling that I am well rewarded for it, it i nave 
idea to the general stock of knowledge and experience.
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A TRAVERSE SURVEY.
By Otto J. Klôtz., D.L.S.

By Traverse Survey the surveyor generally understands 
rapid expeditious survey of a stream, using a compass and 
Kochon micrometer, or for better work a repeating instrument. 
The Traverse Survey of which I speak, more properly termed 
^‘Deflection Survey,” is of a somewhat different nature, being a 
survey of precision instead of a mere meander.—I allude to the 
survey of the Canadian Pacific Railway, from the summit of the 
Rocky Mountains, across the Selkirk Range and to the Columbia 
River. This survey was made for continuing the system of land 
survey in the North-West, as it is impracticable to carry the 
system by projecting base lines and meridians over the mountains 
—thus the Canadian Pacific Railway was made to serve as a base 
line for any survey along the same that may be required in 
future.

The instruments used six-inch decimally graduated 
reiteration transit with three verniers, a 66 foot steel band chain, 
u standard 100 foot steel band used only for comparison, à 
■clinometer for grade, a thermometer for ascertaining temperature 
of the chain, a Lugeol micrometer and its target rod for checking 
the chaining. 6

were a

The above six-inch transit of Tronghton and Simms read to 
°.004 and by inspection to °.002. The telescope is provided with 
a vertical circle reading to °.02, and designed principally as a 
finder when observing stars in the day time. Besides the diagonal 
eye-piece it has several other eye-pieces, all inverting. In 
general the power of 20 was found the most serviceable. It may 
be remarked that the inverting eye-piece always gives better 
definition than an erecting one. The little inconvenience arising 
at first from using the former by seeing objects upside down is 
very soon overcome. The inverting eye-piece lias fewer lenses 
than the erecting one thus making it shorter, and the telescope 
unore compact. It* use should be encouraged amongst surveyors.

m
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Regarding the magnifying power of a telescope I may, give 

a simple rule in use by French opticians “ Double the number of 
millimetres contained in tht aperture of an instrument to find 
the highest magnifying power usefully applicable to it.’

The merit of this instrument lies chiefly in the fact that it is 
a reiteration and not a repeating instrument. In consequence, it

less than the other. Inhas one clamp and one tangent screw
making a traverse survey with a repeating instrument the 
azimuth of the back sight can be set off on the lower limb, then 
by loosening the upper clamp and turning to the foresight gives 
directly the azimuth thereof (plus or minus 180 when reckoning 
azimuth always forward), but this assumes that the verniers read 
exactly alike which in no instrument whatever is always the 
It will thus readily be seen thÿt it is better to read the angle of 
deflection and deduce the azimuth therefrom than to read it 
directly on the limb. By leaving the lower clamp clamped 
changes the repeating into a reiterating instrument; < If the two 
instruments of pqual workmanship, the latter would even be 
preferable from à mechanical point of view, being composed of 

fewer parts.
The telescope has an aperture of 1 9/16 inches, whereby 

Polaris can be observed during day time, although rarely at mid-

;

!

fcase. I
t
v

b
n
al
tt
cc
fe

day. CT
The decimal graduation of the instrument is a stride towards 

simplification in computation, and will in time undoubtedly 
supplant the graduation into minutes and seconds.

The strong spring resting against the tangent screw prevents 
any lost motion affecting the reading of the verniers. The 
instrument has three verniers. Having two or more verniers 
placed at eqni-distant points on the limb, eliminates the eccentricity 
of the graduated circle, and tends to reduce the effect of errors 
in graduation. If the probable error of one vernier reading, bo a 
certain quantity, then for the mean of two or three or more 
verniers it will bo inversely as the square root of the number of 
verniers. It is well to compare the vernier at different divisions 
of the circle to ascertain whether it covers an even number of
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them is apt to get off, and
with three.

a

it it is 
nee, it 
:r. In 
at the 
i, then 
t gives 
honing 
rs read 
le case, 
ogle of 
read it 
lamped 
he two 
ven be 
jsed of

and a saving of 
. . on loose shaly

ch very frequently happens along the *

Imore
e four. Three 

four screws, one of 
never will contact be so uniform as

handIt|i8n°t*ueCe88ary t0d,Ve11 uP°n the construction of the steel 
band chain, thermometer and clinometer Of tn « . T ,!

disS* readiDh8 f°r thedha"eTofthrlje=tfiglland
displaced so much, until the image of the unner g .

angular rel^LnrtasTbtatS^r/atble

s^55=$—

/hereby 
it mid-

to wards 
ubtedly

are
«events 
s. The 
verniers 
intricity 
f errors 
ng, be a 
)T more 
mber of 
iivisions 
mber of

as

. v.*,.. ... ....



\

^ I
Klotz—A Traverse Survey.48

THE WORK.

Before beginning the survey propér i _ 
ascertain the latitude of the initial pt&it, say within 
the latitude enters-into the computation of the azimu .

Polaris at any hour angle when table IY on the last page of the 
American Ephemeris, which gives the distance above or below 
the pole for every five minutes of hour angle, may be applied and 

the desired latitude found.
These four methods were used on 

circumstances at the time.
In azimuth work the, absolute longitude of the place does not 

the latitude. Its importance is 
of the sun,

it will be necessary to 
a minute, as 

It may

I

the work to suit thel

form so important a factor as 
principally confined in determining the decimation 
Ten observing on that body. Good azimuth work can only be* 
done by stellar observation, for whieh Polaris is almost exclusively 

used, and not by observing on the sun.
For elucidation -of the formula employed (which is the one 

Manual) for the determination of azimuth, thegiven in the 
following is given :—

General equation in spherical trigonometry
Oos a=Cos c Cos i+Sin c Sin b Cos A

=Cos c Cos a Oos o+Cos o Sin a Sin c 
Cos .8+Sin e Sin B Sin a Cot A 

=Cos a-Cos u Sin 2c+Cosc Sin a Sin c 
Cos S+Sin o Sin B Sin a Cot A

-r by Sin a Sin o _
... Sin o Cot a=Gos c Cos S-+Sin B Cot A 

Sin o Cot a- Cos o Cos B 
Sin B

. . _ Sin B
and tan A —gin 0 (jot a-Cos «.Cos B

' SS

hence Cot A—

( «
o'

 a-
 a- 

ts’
.H

i «
 n

e

r
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Referring to the triangle we have 
B=t 
e=90°—® 
a=P 
A=As

By substitution

tan As=

49

Nssary to 
mite, as 
It may 

or other 
leter, by 
vedboth 
bserving 
e of the 
or below 
died and

IS
Sin t

Cos f Cot A*—Sin f Cos tAz

Multiplying by
tan P Sec <p
tan ' —■ tan P.Sec V Sin * 

1—tan P tan <p Cos t

Z

suit the which is the desired formula.
From my experience. I place little reliance upon the rate of

before pr after the one for azimuth. The time observation 
made by observing Polaris and then another star in the same 
T^r !Cf pJane' „The Nautical Almanac or American Ephemeria 
furmahes a sufficient number of stars for this purpose. The 
reduction is made by means of the formula in the manual. Hav
ing thus his sidereal time well determined, with well adjusted 
instrument the surveyor can do good azimuth work, whatever the 

• hour angle of Polaris.
Both the azimuth and time formulae are to be highly

The azimuth of the initial line having thus been determined 
the picket-man goes ahead to select the next station, having due 
regard Sr the next following sight (for the railway through the 
mountatts is anything but straight), having , selected the station, 
he drives in firmly a hub, wherever lie holds the picket, which is 
not shod, but instead has a nail driven into the foot, projecting 
about a quarter of an inch and finely pointed. The instrument 
being carefully centred over one extremity of the initial line is 
turned to the right and cautiously brought up to tjie picket at th

does not 
rtance is 
the sun, 

l only be* 
rclusively

a

was

is the one 
nutb, the

) A commended.in a Sin e 
l a Cot A 
iin a Sin c 
n a Cot A

5 Cot A 
Cos B

it

,Cos B
e

n

.
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Klotz—A Traverse Survey.50
initial point, then clamped and the picket centred by the tangent 
screw. I emphasize the word “cautiously,’ for the instrument 
should never be turned past the picket and then turned back I 
have so repeatedly made observations of the effect of the latter 
that I make the above statement. There is torsion in every 
instrument ; in some to a greater, in some to a less degree. In 
the particular instrument under discussion, the maximum orsion 

V was reached by three complete continuous revolutions, when it 
Amounted to 0°'014, thereafter it was inappreciable.
V^ext the three veriners are read, noting each reading in full, 
not only the one, and giving the decimals of the other two Such 
extreme precaution would not be necessary were it not for he 
continuous and varying change of azimuth Each vernier should 
be read under the samê condition of light, that is shaded, 
microscope well adjusted and ov/r the contact of vernier and 
limb, the reading should be taken leisurely, not hurriedly, for in 
the latter case contact will apparently be where in reality it as 
not, for it takes a moment or so for the eye, to adjust itself to

read ^™™r®7rg hav;ng now beeh read and recorded the instru

ment is undamped and continued turning the right, to the 
forward picket, and the readings there taken , then the telescope 
is inverted, the instrument turned to left to first picket, read, then 
continued to left to forward picket. Thus twelve readings are 
taken at each station, six for foresight and six for backsight, the 
mean of the' latter subtracted from the mean of the former gives 
the deflection, which is reckoned to the right and up to J60 . 

method of using the instrument was found to give the best
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Besides the discrepancies that mk^, arise from centring 

station, pointing, inaccurate vernier readings, or torsion, there is 
another one : that caused by the disparity of distance between the 
fore and backsight, whereby it is necessary to change the focus 
of the telescope. If the tube move not parallel the line of colli
mation will be changed and thus affect the true deflection. Unless 
the difference of distance was large 1 preferred not changing the 

focus.
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• 11T^e i1Dftrurnent wa* always centred over the small hole left 
in the hub by the sharp point of the picket. Before removing 
the instrument to the next station, the picket to serve as back
sight was always set by myself. It washout 18 inches long with 
a tapering head whereon a small cross to distinguish it, it was 
-planted near the hub and accurately in line with the plummet 
strtog and forward picket (on the linh).— .

Some sights wore very short, less than three chains. The 
tunnels arc môstly all on curves and in many artificial illumina
tion had to be resorted to for picket and cross-hairs, 
good work would be to occupy 25 stations.

I have found by experience that, starting with an observation 
on Polaris for azimuth, and thereafter occupying say 100 stations, 
the azimuth of the last course deduced from the deflections, 
allowing for convergance of Vridians, will be more nearly the 
true value than one obtained bj direct observation of the snn for 
that course. Nevertheless solar observations were frequently 
taken, simply as checks on the work, especially when the weather A 
was unfavorable for observing Polaris, but never for determining 
the absolute azimuth of a line.
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Micrometer readings were taken at each station as a check 
upon the chaining. The bases on the Micrometer target rod were V 
10 and 15 links. The opal glass targets were found to serve their 
purpose well, being visible when judiciously used or turned for 
any position of the sun. In using the Micrometer it was found 
convenient to rest it upon the top of the instrument. In this as 
with the other instrument uniformity of use was adhered to, viz. 
forward motion to contact, read, then past and back to the other 
contact, thus destroying the effect of lost motion if any between 
the two readings. The readings were read continuously fro 
end of the scale, and not from the middle both ways.

The difference between the two readings gives twice 
number of revolutions, from which tho distance is deduced. For 
long sights the operation would be repeated. It might have been 
remarked that at the beginning of the survey a base line of 30
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value of any subsequent ^mg ju d to take 7 JJ ^ 
At the close of the survey a redeterm— w ^ ^ ^
tain whether any change h»d ta^^di a^d excluding lost 

determination ^ tables, also a list of readings
motion (if any). I sub] their corresponding
taken at random °ut/.tUree errors in chaining 
chained distances ^ ^ q{ a ehain plus, one of a 

detected By having been read from the wrong end

52
carefully measured andwas

were
chain minus, and the other 
of the chain 45 instead ot 65 links.
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3*52«.—»“■ "•«» “through the woods renders this method impracticable.

My method of W^x «» «» »-»»“> Z
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discs overlap a small p aictindlv seen by the differenc of

1? wTthe focus changes so must the proportion.
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two targets together with a telescope provided with a diaphragm 

mmed >. from the object glass of the telescope, whereas in

-nz .^,1“”d,rome » *—* *« »•
To make a comparison of the relative value of the Lugeol 

micrometer with stadia work, as above referred to, I quote from
tion77h f i 0rVher" B0nndaiy CommMon on the delinea- 
tion of the forty-ninth parallel of latitude, in which work the
topography was tilled in by Stadia measurements :

“The work, in 1874, was all done by experienced assistants 
and under the ordmary circumstances to be met on the plains! 
that is a high wind and ‘boiling’ of the air on three days out of 
five The error is seen to be about rb. This I take to be the 
greatest accuracy that can be expected for a whole season’s work 
when the party is so pressed for time that it cannot lie over on

' • • 4s the result of our experi
ence, then, the average accuracy of surveys with the StadiV is
i’„Ul ^g00d,°irCUm6!aUCee We may exPect ***> a=d on selected 
days with great care, tA, can be obtained. This shows that this
method is available for surveys for maps of a scale of „ht or 
about six inches to the mile. . . . General fUm
stock, in charge of the Lake Survey, states that 0n
rough and broken ground the stadia was equal to the chain in 
precision, and on bad ground was superior.”
. f .F*?“ a comparison of my actual distances with those 

obtained by the micrometer there results a probable error of 
links in half a mile, or about 1 in 700, under ordinal atmospheric 
circumstances none especially bad. This assumes the chained 
distances as absolute. The superiority of the Lugeol over the 
stadia m thus very apparent, and especially when we consider its 
greater adaptability for exploratory work on rivers or lakes for 
which purpose it is most earnestly recommended.

The temperature of the chain
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=rr;=S *» y10 - -an embankment the plummet was invariably used.
The largest correction for grade as determined by the

The tonography was noted by the assistant who had charge

ord about the detemination of the position and heights 
, . . Ag very few mountains rise as simple cones above

of mountains. As y ^tined neak whatever the

S-3PSS ïSï
EBiiBsaE ■

»,—- «-*, .< ».

intersections of the lines of sight, 
is the fact that frequently
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Refraction should always be considered in order 

apparent to true angular altitude.
It must be borne in mind that in this survey the mountains 
of secondary consideration, the geographical position of the 

railway bemg the primary one. Had it been otherwise their 
triangulations would have been made from peak to peak at high 
elevations, and the horizon swept by the telescope and the 
relative altitudes more readily obtained.
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STATION.

Table ».

66
OBJECT GLASS OVER Table S.

Table 1. I Revolutions.
Revolutions.

t!8 Micrometer 
| Readings.
1 15 link base.

15 Iks.110 Iks. u* 
base. I base.10 Iks.15 Iks.

base.base.

ChsChs 25.6435 
Ï9.1612I12.8212 
12.77421 8.5475 
9.58061 6.4106 
7.6645 5.1285 
6.8910 4.2752 
5.4780 3.6645 
4.7933 3.2064 
4 2607 2.8501

10 8.8870 2.5660
11 8.4875 2.3278 

8.1959 2.1889
18 2.9510 1.9697
14 2.7402 1.8290
15 2.5570 1.7085 
18 2.3986 1.6007
17 2.2575 1.5065
18 2.1821 1.4228
19 2.0199 1.8480 19 1 1.9200 1.2835

1.8265 1.2228 
1.7485 1.1672 
1.6677 1.U65 
1.5982 1.0899 
1.53251 1.0275

26 1.47661 .985?
27 1.4209
28 1.8701

88.88.5400 æ.5400 1 88.865025.6450
10.2700 38.5400 2 «.«MO 8.5488

0.8581 mJ» mm 4

«SIS IS ! » »4 484 15.495 5.5051 88.830c i g 8.2069

»AtE is ,s is as îdsgS isas i ds s |S a is «14 7.287 12.762 2.7576 38.6060 14 i 11020
Î5 7.420 12.670 2.5750 ^.6250 15 1.6009

16 I 7.582112.409 1 o«"ft080 11 17 2.2594 1.506817 7.728 12.267 2.2708 S8-80BU u 2 1889 1.4281
18 7 858 12.141 2.1440 1 88.594c l 2.0216 1.8482
19 7.967U2.029 2.^06 88.5810 19 « ^ t2850
» 8.070 l .»J ® IS ! 21 1.8821
21 I 8.1611 ll*86o| I qq «Ago 1 22 1.748922 I 8.248111-758 1.7546 |8. 2g 1.6728

8.819 11.677 I.®™» n 1.6081
8.888 11.607 1.6007 S8.W4U » 15400

diva « IS a vs dvd vs la ,s vs »dvvqvsp™»!» « ,B 

Via S
84 1.1288 .7585 

1.0950 .7820 
1.0684 .7158

87 I 1.08961 .6965
88 1 0122 .6782381 9862 .6608 89

'.9650 .6480 I 40

Chs

8
9

12

162.4184 88.6140

20
211.2229 

1.1673 I 22 
1.1188 
1.0701 | 24 
1.0265 

.9862 

.9497

251
9487

'.9149
.9158

29 '.851580 1.2805
81 1.2408
82 1.2021 

1.1656
84 1.1814
85 1.1005
86 1.0744
87 1.0454
88 1.0179

.8540 8247
".7989
.7747
.751988
.7810;
.718785

86 .6944
.6761
.6588.9918

89 .6460.9710
Ü 40

^dtotMpobtiOTTwe^made, whichyi 
Id be applied. Table I. waa deduced 

when the instrument
With Table II. there is

In these tables no seeo 
a rigorous computation 
at commencement of survey,
Tables II- and III- at close of survey
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right and left motion of screw to contact “ not past with Table 
III. there is right and left motion of screw to contact the reading 
token, then turned “past” and reversed, to eliminate lost motion, 
if any, in head of screw. A careful redetermination of the target 
rod at the end of the survey showed the wood to have shrunk 
longtitudinally, on the 15-link base, one-thirtieth of an inch, and 
on the 10-link base, one-fiftieth of an inch. To compare Tables 
II. and III. with Table I. the small correction resulting therefrom 
should be applied.

67

i.
s.
a.

125
812
175
106
285

Table *.,752
«45
1064

Chained
Distance.

Micrometric
Distance.

1501 Chained
Distance.

Micrometrio
Distance,

Stations. Stations.5660
8278
1339
9697

Chains.
10.875
9.948
8.750

14.623
25.048
19.026
4.885
4.146

11.815
16.620

Chains.
10.888
9.959
8.754

14.650
25.024
19.000
4.814
4.145

11.841
16.698

8290 Chains,
8.625
4.669

15.665
22.217

Chains.
7035 89-40...........

96-99...........
118-114.......
178-179.......
182-188.......
211-212........
254-255.......
262-268.....
847-848.......
855-856.......

876-877....
672-678....
701-702....
714-715....
785-786....
798-799....
1020-1021..
1080-1081...
1045-1046...
1062-1068...

8.618.6007
4.678.5065

15.676
22.188
18.481
86.494
7.824

.4228
.8480 18.,.2885

L.2228
1.1672
1.1165
1.0699
1.0275

85.
7.822
8.485 8.481

10.468
27.989

10.402
27.966

.9852
Table IV. gives a number of distances as measured by the 

steel band, and the ones as deduced from the micrometer readings 
They have been taken at random out of a number of field books’ 
There were very few long sights on the whole survey, and there 
were a few instances when the heat was so great that the miero- 
metic readings could not be depended upon on account of the 
apparent unsteadiness of the targets. The table represents, I 
think, what may be expected of this form of micrometer under 
ordinary favorable circumstances, including care in reading. 
Reducing the measurements to the standard of 40 chain., then 
from the residuals we find the probable error of one measurement 
of 40 chains to be -(- "058 chains, say 6 links per 40 chains.

#The actual and micrometrio distances in the above table agree 
better, undoubtedly, than if the measurements were made over

9487
‘.9149

'.8515
8247

'.7989
.7747
.7519
.7819
.7187
.8944
.6761
.6588

) .6460
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mu. -d ™gu f-, i-i-safes

asrsitis-?—*?.—
the micrometer than upon micrometer was
remembere , ^ for bulk errors, and when used on explora-

Hudson’s Bay, in 1884) for 
no chaining is done, more 

taken, and its merits are more

only used as
tory surveys (as used by me to 
determining the absolute distance and 
readings and additional
fUU7InthTdetermination of the height» of mountains the follow

ing problem occurred on the above-descnbed traverse.
Given the altitude (angular) of anoint G above two P 

. , a and B not on the same level, but height of B over A

GAB.
To find the height of 0 and distance :
Set AB'=b-

BB'—AA'=d. 
angle OAD-Q- 
angle GBD'—ip.

: -1:1 dUkp. pi». *XP

torMcmUl pUm ff-l’B, md M fl fil'S,’

triangle ^ ^ ^. gin D,EB
Sin DB'E=^t§- Sin D'EB

care are

:

but
CD _ CD'

-jd~~EW= tan. 0.

I
;
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and CD'

B]y = tan. f.

D'E tan. e>

whence
tan. <pSin D'BE = Sin WEB

and thence in same triangle D'B is found, also ED' and 
quently CD', CD and AD obtained.

tan. 0
çonse-

c

:

i
:

!
:

/-K
EX*___ Xf

X.I ewew to B

A| B

ADDENDUM, APRIL 1887.
Nearly the whole of the above article was written while out 

in the field. I have just prepared a more extensive table for a 
comparison of micrometrio with chained distances.

In order to cover the whole of the survey, and the various 
conditions of the atmosphere and times of the day the first four 

were taken out of every one of the 31 field books, and in 
several instances one or two 
and distances. Of all these

courses

making together 87 readings 
courses none were rejected, so that 

whatever resultant or inference may be obtained therefrom will 
be a very fair representative of the whole work.

Subtracting the miorometrie from the chained we
find 41 plus residuals and 46 with minus sign, showing that the 
same are nearly distributed.
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sinuoBity of the railroad the distances

of the greater number of unceity

vate the probable error o a manner"in which thisof centering Micrometer overstobon (The m q{ ^

was done has already en Unk baBej the others on the
short distances were read on the was from
fifteen-link base of the Wt rod.
the middle of May to heM may be readily

Using a twenty-link W ™e« ,g imperative that
extended to sixty chains and even m , ^ ^ bage line *> 
a table be constructed from !' gth t ig probable to occur for

atrssi’iip “ ““
distance, but this is not the ^ oi 40 chains was

I equivalent 
>X)R One Chain.

60
From the continuous

i

l
3

4 0481

2.463

1.994

8.015

1.945

2.889

4.276

4.7295

4.028

4.68,MlCKOM. 
Beading. 
___ ______ I

Distance.
4.76CHS.

8.2697*6645

8*8870

2*5570

1*9200

8.44888*8700

88*8550

88*4000

88*8125

88*4150

88*5175

38*8400

2.074

9.926

2.9171*5825
1.7921*2805

1*1006
6.48

5.855
•9710

1.40875
is undoubtedly attributable to differential 

and lower discs, but with a properly 
be eliminated

I 8.057This disparity

d not affect the deduced distance.
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.0002 ||2.246 

.0021 1.91
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'X

. A TANGENT SCALE PROTRACTOR.
Br 8. L. Brabazon, D. L. S.

The accompanying cut is 
Protractor of 5 inches an illustration of a Tangent Scalenecessity for the tediousTalcltf^l,4- * % ite DBe ^

obviated without sensible loss of if 8tltUde a“d deParture » 
peditious as the circular protractor. “raCJ’ rt is ^nite 

It is merely the

f
ex as

commona rectangle in length eouafto S’ Wd °fi °" «e 
with diagonal lines drawn acrow itfromîch d°f •■“S611* °f 46°’ 
mg at zero above, to the division hJr 5 d!visi0n> c°mmenc- 
one below (as, from the 9th above to heTothbef ®°rfe8|,ondin«

i zzsrto

with the diagonals divide the do ’ •* / *n(dl and these 
the divisions above and below wShatfl^ 77 °r 3'' If 
would be divided into thirty parts or sin 1 ^ half degree
diagonal scale will give readily 2 ° 2ft The ?lainthe tangent of 2' for a radius of 1 • ®'“che8- The length of
multiplied by 5 for a 5 inch scale gives *008 inch°6 tMs 
tangent scale was engine divided ■ • 003 lnchea 5 then if the
be laid down with no Lt  ̂tllT' 77 an*les “W* 
less than 2'. g *"*than 8 > and the average error
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M«4 Brabazon—A Tangent Scale Protractor.

as nearly as possible on a par with that by latitude and departure, 
but this would be seldom if ever necessary in practical

Traverse surveys have generally a closing error which must 
be corrected. This error is the distance from the termination of 
the last course to the zero point of the survey. Represent the 
line joining these points by E, the periphery of the survey by L, 
the courses by l, V, l", etc. (see Fig. A) and the correction for 
each distance by e, xe e, etc., then e=E'l, <s, =287+6

use.

— T
Example Z=100 chs, 28=1.00 ch, 2=20 chs Z'=15 ehs 
.£=1x20

100 ^8>

or «, =^_(2+2');_lx3S_35m to^laidoffparaUeitoE.

1«,=1X15 f20=35 Iks which 
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1 departure, 
1 use.
which must 
nihation of 
present the 
irvey by X, 
rrection for

Directioas for Preserving Natural History 
Specimens-

By Pbofbssob John Maooün, F. L. S., Geological 
Subvey of Canada.

MAMMALS.=15 chs All mammals should be skinned by the simplest method, 
which is that employed by all amateurs. Split the skin from 
vent to throat and the underside of the legs. The whole leg 
should be skinned but the lower part of the bone left after cutting 
or scraping off the flesh. The head should be completely skinned 
and care takep to not injure the eyelids or the lips. After being 
skinned the head should be cut off, carefully cleaned, the eyes and 
brain being taken out and rolled up with the skin. Common 
dry salt is an excellent preservative for large skins as it assists in 
drying up any flesh or fatty matter that may still adhere to the 
skin. Small mammals can be treated in the same way as birds or 
reptiles.

arallel to E.

bkptilbs.

Frogs, toads, lizards and snakes are usually placed in strong 
alcohol, care taken to prick their skins so that the fluid may 
penetrate to every part. My plan is to cany the alcohol in a 
stone jug or tin can and pour it into a glass jar as it is wanted. 
Carbolic acid or some other substance should be put in the liquor 
to make it disagreeable or even poisonous as without this it is 
liable to be spilled when being carried from place to place. 
Small mammals when placed in alcohol keep well if the skin is 
out on the belly to admit the spirit. ■*

BINDS.

Birds require considerable.... , skinning and a few
practical lessons are almost necessary before commencing. A

care



€6 Macoun—Directions for Preserving Nat. His. Specimens.

bird the size of a robin is the best for a beginner. The feathers 
from the breast-bone to the vent should be blown apart or 
separated with the hand and the skin slit. Then press back the 
skin till the joints of the legs are uncovered. Sever the upper 
joints from the body draw out the leg and scrape off the flesh. 
Now detach the body at the vent being careful not to injure the 

‘ tail. Draw back the skin' on the back until the wings are reached 
and treat them as the legs; After tiffs draw back the skin to the 
middle of the skull and sever it from the body at this point. 
Scoop out the brains and eyes and put in poison and cotton then 
draw back the skin to the natural position on the head and poison 
and stuff the skin at the discretion of the operator.

The best poison for bird skins is dry arsenic but any 
druggist will prepare a bottle of arsenical soap which can be 
Applied with a brush and is less dangerous than the dry mineral. 
No bird skin is safe without being poisoned.

PLANTS.

J
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All flowering plants and ferns should be gathered when dry. 
If the plants be short the whole should be placed on Jhe sheet. 
No specimen should be longer than sixteen inches. All 
herbaceous plants should be taken up by the root of which at 
least a part should be left adhering to the specimen. Character
istic sections should be cut from shrubs and trees showing leaves 
and where necessary others with flowers and fruits. Grasses and 
sedges should have roots and be doubled on the sheet so as to 
conform to size. Specimens should remain on the drying paper 
until perfectly dry but the papers overlying them should be* 
changed every day for four days. Wet paper can be dried in the 
sun or by a fire. Hot papers dry plants much quicker than cold 
ones. \

1
codec
specin
away.

4

Mosses, liverworts N^nd lichens besides being treated 
above can be dried and put into bags and at any time afterwards 
dampened and made into specimens to suit the collector. All of 
the lower forms should be collected in fruit if possible. The 
coarser sea-weeds may be dried in the rough and not washed as

as
Y



îî

ioimens. Macoun-Directions for Preserving Nat. His. Sped

the salt of the sea-water prevents them becoming brittle. The 
finer kinds should be kept in sea-water until wanted and then
cards'^ m..Vhall0W dlsh of fresh water and afterwards floated on 
cards or stiff paper, care being taken to spread with a pin the
spec,mens on the card beneath the water so that the finer branches 
may be evenly distributed. These cards should be laid on the 
usual driers and each sheet covered with fine muslin which must

zz rjsr-,re drj-io

mens. 67
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Specimens of minerals should be dressed to a certain size. 
They should be oblong, the breadth being about two-thirds of the 
length. Each collector should have his own opinion about the 
size he wants Angular “chunks” which are knocked off hap- 
hazard any where and at any time may be brought to camp but 
all should be dressed before being packed away. Minerals when 
showing good chrystals are to be kept : 
to the best advantage, but when these 
specimen it should be dressed as above.

Natural History Specimens without a card giving date of 
collecting, collector and locality, " 
specimen should be ticketed at 
away.
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68 Report—Government Map-Making.

REPORT
Of Committee to Enquire into the Best Means FOR HAVING

a Uniform System of Map-making in the Various 
Departments of the Government. i

y <
The principal departments in which maps are made from 

original surveys are the Railways and Canals Department, the 
Public Works Department and the Department of the Interior, 
with its two surveying branches, the Technical Branch, and the 
Geological Survey.

Maps of all surveys must in the first place be made on some 
integral scale of the unit of measure used in the field work.

Hence ensues a

r
(
t

■ si
P

ai
S:difference at the outset in the scales employ

ed by the different departments.
The surveys of the Public Works

t st1
to

and the Railways and 
Canals Departments are chiefly made in connection with engineer
ing works, in which the one hundred feet chain is the unit of 

The plans of Railways and Canals, Harbours, Rivers, 
&c., made by the departments charged with that work are made 
on an integral scale of their unit—-100 feet—such as 50,100, 200, 
300, 500, 2,000 feet to the inch, varying according to the 
covered by the survey and the amount of detail in the field 
work.

w
all
wi

measure. su

pu
Enarea
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Ge

In the surveys of Dominion Lands made under the Technical 
Branch of the Department of the Interior, the sixty-six feet chain 
is. used, this being the most convenient unit of length for laying 
out the areas which are always expressed in square miles <or in 
aliquot parts of square miles. The standard scale for plans of 
township and other surveys of Dominion Lands is forty chains, or 
i mile to the inch, plans of traverses being made J mile to the 
inch. For their spale for larger maps, six miles to the inch, or 
multiples thereof are used, this being a natural scale for a unit of
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Report— Government Map-Making.

»,^sr“27dsr^ t £0rjnTh ’ de?‘d °f t0P°8raPhical or natural boundaries.
, “ he exPloratory surveys of the Geological Survey the
of this rr 18 °f °0Ur8e the mile' In prosecuting the work 

this department m unsurveyed regions it has ,
necessary to make topographical surveys concurrently whl^the 
thetut Tmati0n8’ 8nd eVe“ ™ ^ districts many of
sincXen foÎnd6BrVeyS W6r6 S° r°U^^ rented that it has ' 
vTrV f d necessary to resurvey, not only the „e 

Ph(î fe!tUr°6’ but also the concession and lot linef \As this work has been going on for forty-five years
?1UableT“aterial has been accumulated The late 

Sir William Logan, Director of the Survey was an *•
surveyor and geographer, and he collected all the maps relating 
to Canada which he could possibly secure. Among the material 
whmh he accumulated in this way, may be mentioned cop^of 

Crown Lands surveys and explorations, admiralty charts rail 
way surveys, maps of counties published by private entemri- 
surveys made by the military authorities, hydraulic surveys^ etc’ 
n,,Tb 8calea which have been principally adopted for the 
publication of the maps of the Geological Surveyhave been 4 
English statute miles to an inch or multiples and sub-multiples of 
this namely, 4,1, 2, 4, 8 and 16 miles to an inch. Tim great

-1 » «■» *• ■■ i-.

work was compiled with great care by the late Mr R R-rin
f"d lt hvvf,°™ed *be ba8ia for ma”y other maps which have si ’ 
been published. The copper’plate index man in tin ail 
panying the “Geology of Canada, 1863, "n a scl 0“5 
miles to the inch. MosTof the maps published by the Snrvo 
have been litliographe/by hand, but a few have beL produced 
by the photo-engravin^nrocess. The polyconic projection h«« 
een u^d m a11 cases- î^)merly the size of each sheet was made

69
one

t HAVING
Various

ide from 
lent, the 
Interior, 
and the

eogra-
»

on some a vast
rk.
employ-

rays and 
mgineer- 
unit of 

, Rivers, 
re made 
.00, 200, 

the area 
the field

echnical 
let chain
r laying 
ssSg in

neeplans of 
bains, or 
3 to the 
inch, or 
t unit of



I
i

70 Report—Government Map-Making.
:

to suit the area to be covered, but of late years the Geological 
Survey wishing to show geological and topographical features 
with minuteness and not desiring specially to show the general 
geographic relation of one part of the country to another, adopted 
the four mile scale, and a system has been commenced of making 
the 4 mile sheets of a uniform size of 18 by 12 inches, no matter 
what might be the geographical nature of the area included ; it 
thus some times happens that a whole sheet shows nothing but a 
small point of land.

1

J

The scales then, of the Geological Survey, and the Dominion 
Lands Surveys are conformable, but it appears impossible to 
adopt any uniform scale to include the other departments.

For maps on a larger scale showing large tracts of country, 
each department, having special objects to serve, chooses a scale 
suited to its own purposes.

y
s

ti
irOne great object always aimed at by a compiler of a map 

for the use of the public, is to so choose his scale that the result
ing map shall be of such a size as to be easily handled, either in 
one sheet or in a number of sheets, and that each sheet shall be 

nearly as possible a complete map in itself. Hence a map of 
Ontario is made on a different scale from a map of Manitoba, and 
a map of the whole Dominion on a different scale from either.

In regard to geographical names in new districts about to be 
mapped for the first time, the practice of the Geological Survey 
has been to adopt in each case the correct Indian name, or if no 
such name can be ascertained, to give a name suggestive of some
thing characteristic of^the place, or of the time when the 
was made. Greater
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inracy and uniformity in the spelling of 
Indian names would be very desirable.
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memorial
Sent to the Minister of the Interior, March, 1886, Setting

„ o„„„' s„„„
The Honorable the Minister of the Interior ■

Surveyors.
The. Dominion ,1M a"ived at that stage when the wants of 

the country demand a more exact system of survey than has been 
w vogue in the past. With .the increase in the value of real 
property—the boundaries of which in the older Provinces are in 
most cases entirely dependent for their stability on the durability
of the ^ °! T v mark& 0D trees or the testimony of a few 
of the ddest inhabitants, thus often leading to expensive litiga-

eften wrong—increases also the necessity for such 
were the boundaries-especially those of large
conceasH— ------ 1 * 1 ®
by a get

Çf Dominion Land

may be, and is 
a survey. Mow 

areas, such as

,, v• „ , ar to t*lat madc by the countries men-
t oned herW, all don as to their true position would be forever 
set at restX Also the demands for marine purposes of more 

accurate charts of our coast, and waters, show that an accurate 
► coast and geodetic survey of the country is urgently needed.

The question of the value and utility of a survey of this 
kind has been so settled by almost every civilized nationfthat it is 
hardly necessary to advance further .proof of the fart, but for ■ 
information the following may be presented. It is stated by an
eminenULinencan engineer that “if the State of Massachusetts
had haPa.good topographical map in 1836, some $20.000 000 
would probably have bien saved in its public railway expenditure ”

%0

Memorial-Benefit of a Coast and Geodetic Su
rvey. 71
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72 Memorial Benefit of a Coast and Geodetic Survey.

Mr. Sandford Fleming, in his report to the Minister of 
Public Work's, dated the 5th of April, 1879,.says: “If the rail
ways of Ontario had to be established de novo, a careful study of 
the requirements of that Province would enable any intelligent „ 
engineerjof ordinary experience to project a new system, which 
at one-half the cost would far better servo the public, would 
meet every demand of traffic, would more fully satisfy every 
expectation and which would not result in disappointment and 
loss to those who have been induced to invest their means in that 
which has proved to many an unprpfitable undertaking.” The 
railways of Ontario have cost, according to official returns, nearly 
one hundred and eighty millions of dollars. If they could have 
been constructed at one half the cost, the other half of this 

expenditure may be assumed to Ipe a wholly unnecessary 
outlay, if a well-considered and less costly. system would have 
equally mgt the wants of Ontario. The excessive expenditure 

only be considered as superfluous, and so much of it remains 
permanently unremnnerative as to be hopelessly wasted. If 
public money, the public debt might have been so much the less, 
or other interests might, have been served and developed to the 
extent of the increased expenditure. If private money, obtained 
from parties at a distance on fair promises, oy on prospects 
represented as encouraging, there is staring the investors in tjie 
face the deplorable and impregnable fact, that much of it will be 
absolutely lost.”

If to-day a railroad is projected in England preliminary 
surveys such as we are obliged to make are not necessary. From 
the plans provided by the ordnance survey, the lengths and grades 
of any proposed line can be laid down with sufficient accuracy to 
enable a final location to be made. /'

Thesqnlans are also very valuable! in determining drainage 
areas; wateKqupply ; boundary lines between estates ; reclaiming 
tidal lands, andSinaterially assist in equitable assessment of real 
estate for taxes. \

The surveys of this kind which hj(ve been made by other 
countries may be summarised as follows
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and ::;e ssrSurvey °f ^
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Spain has been engaged since 1838 
Portugal since 1856.

on a new survey, and

On this continent surveys of a high order of precision have 
een made by the United States government along the coast of 

the United States and along the great lakes. They have also 
been made pver many of the States and Territories of the far

n" m»“.
• i jeVertl States have made similar surveys of their territory 
including Massachusetts, California, New Jersey and New Hamp- 
shire, and in other States they are in progress.

All the foregoing surveys both in Europe and America are 
based upon a triangulation. The necessity of such work is proved
by experience and is so settled that it can Ao longer be considered 
an open question.

A similar 1
survey of Canada especially of the 

populated part and her ocean shore line must and will be made, 
natural consequence of her continued developement.

r , The '0Sf 0f asinfle ves8el with her cargo through ill defined 
ocks or reefs, or inadequate and unreliable charts would bcfsnffi- 

cient to pay for thousands of sq

thicklymore
xas a
t

f.
miles of survey.

The United States coast and Geodetic Survey has already 
made a number of connecting links into Canada for

uare
II tl:pur futureuse. P

Already surveys of more or less precision are being made, 
and a general Coast and Geodetic survey is pre-eminently one to 
'be undertaken by the Federal Government.

In a work of such proportions as a survey of this kind would 
u innately assume, it is primarily essential that a well matured and 
carefully considered scheme be first laid down upon which to 
deyelope the whole work, and being guided by the experience of 
other countries it is evident that a primary triangulation is 
necessary as a ground work for all detail surveys.

For the initiation of the work, and that 
made in this much needed 
respectfully submitted :
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letter.
Accompanying Memorial on Railroad Right

of Way Surveys. 

Ottawa, February, 1886.Sir,

IS"" y«. «».«.»-land Surveyors’ AaLiLon, ap^IutodâtttélH D"miol“

a, 1 woth ->-«% .«b-.,
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L
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by a duly qualified Land Surveyor a„H rte °f W*y Sui7eys made

the Department of the Tnl • °“ these P'ans are accePted by 
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but
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, 8 commissioned
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TRUE TO THE LAST.

A Reminiscence of Moosejaw in 1883.
;1

DRAMA IN ONE ACT.

Scene—In the Beaijiful Garden of Chateau d'Or,
Alphonse—Good morning Mademoiselle Zelia ! Enjoying 

the balmy breezes laden with the richest perfumes ; invigorating 
nature for miles and miles around.

Zelia—Yes, dear Alphonse^ invigorating it is. but were it 
not for your noble mind my spirit would have, ere this, left this 
frail frame. Ever since I met that hateful Lieutenant Crapaud 
at the masquerade his visage haunts me. The next day being 
AsiiE-Wednesday I went to vespers #nd was somewhat /relieved.
O, would that the day of your wjfctiory address at the Ecole 
Polytechnique were near, and you SfiBhpon t^p practice of your 
profession, then shall those holy bom[Hnte two Hearts that beat 
in one ; then shall we sit in our coseymtle cottage and sing of 
love and joy, vieing with the chattering birds in the garden.

Alphonse—Hush, Zelia ! 'There comes Madame Gumbean ^ 
and her-man, the white-haired veteran who has seen more service 
than any other in the French army. He has conquered the 
of Russia and the burning sands of the Sahara. I revere him.
His son, an ernest young man, is following in his footsteps.

Zelia—Come, dear Alphonse, let ns take this winding path 
to the Aquarium. See these tiny little things sporting themselves 
midst corals and shells—some not bigger than "a sou. Wonderful 1 
Have you ever been inspired by the beauties of nature, especially 
when brought together by the devices and ingenuities of man 3 

Alphonse—Yes, deàrest love, of times when sitting in yonder 
arbor, absorbed in deep reverie, methinks my spirit leaving me 
and soaring to the sublime, and there, peering through the thin 
webb of the future, behold you Queen of the Fairies.
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Zelia Alphonse, let me embrace thee, thou king of my 

heart, with an intellect as great as it is modest.
Alphonse—But, hark 1 1 hear the dbum-mond fife. We must 

be wending our way homeward, Zelia.
Zelia—O, let us linger here till evening, till nature assumes 

its sombre garb. Let us dwell under the canopy of heaven, 
studded with diadems of adamantine lustre, then shall bright 
Selene hear our vows of eternal love.

Alphonse—We will remain. See, the Duke’s household is 
one by one repairing to their cottages after the day’s work ; here 
the gardener turns off the fawcett and lets nature sprinkle the 
lawn with dew ; there the tbainub of the Duke’s Arabian steeds 
drives them to the stables ; the old grandmother, invalided so that 
they must wheelbb, is also retiring, and the children’s donkey 
gives a good-night beat—the good old soul.

Zelia—In the stillness of evening no sounds are heard but 
the babbling brook, the playing fountain and the chirp of the 
cricket. 1

f x

Alphonse—But why so pale ?
Zdia—I think I see the form of Lieutenant Crapaud 

preaching. X
Crapaud—Good-evening, Mademoiselle Zelia. Why, herç

ap-

so late !
Alphonse—No impertinence.
Crapaud—Sir !
Alphonse—Sir !

And an instant later they were in mortal combat. {Zeliafaints.)' 
The struggle was short and decisive. Alphonse’s sword had with 
him remained True to the Last.

Alphonse carried Zelia to a coupe and rapidly,drives to the 
Hotel DE Ville, where she soon recovers and helps him bandage 
his only wound (on the arm) with cotton, the soldier’s soothing 
vademecum, and washes the klotz of blood from his garments, 
saying, “ These are klotz of honor.” The next train sped them 
to the sea shore, where they embark in the Parisian, soon crossing 
the briny deep, and are now in Moosejaw, N". W. T., where he 
toils hard and earnestly as D. L. 8. for his wife and country.
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184 SPARKS STREET, OTTAWA, CAN.TELEPHONE CONNECTION »,

ESTIMATES GIVEN. Lumbermen and Contractors’ Supplies.

inflow SMes, Curtain Poles and Fittings.
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